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PKAJKTS  BUMR,  LL.D.,  F.R.S. 
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Viet-Prat. 
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Colonel   Sir  Thomas   HuKOiRfORD   Holdich,  R.B.( 
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Dk.  Bovbrton  Rbdwood,  F.C.S. 

Hon.  Matthbw  Whitb  Ridlby,  H.P. 

Sir  Owbm  Robbrtb,  UJL..  D.C.L.,  F.S  JL.,  Tnauutr, 

Lord  Rothschild,  Vict-Pnt. 

Sir  Marcus  Samobl,  BBrt.,  Vtee-Prtt, 

Albxahder  Sibmens,  Viei-Prtt. 

Prop.  John  Millar  Thomson,  LL.D.,  F.R.S. 

Carmichael  Thomas,  Tttamrtr. 

Sir  John  Wolfi-Barrv,  K.C.B.,  F.R.S.,  Vica~Pie». 


SECRETARY. 
Sir  Hrnrt  TkunuM  Wood,  11.A. 

^ma,tmm4  C».A«.    YT«»  n  Twr  _  -  .  I         Auts/ani   Stcrttary  for  ika  Indian  and  Colonial 

Mnuiami.  5i«rito^._HiimT  B.  Wheatiw.  F.S.A.  |  ^«,,^._Samwbl  Diorv. 

Ckiff  dark.-  Gioroi  DAvnmmT.  ^nmmAm/.— J.  H.  Bdchaman.  ^MA'Am.— Kkoz,  Crottrr  k  Co. 


SESSIONAL  ARRANGEMENTS. 

The  Opening  Meeting  of  the  One-hundred- and- Fifty- First  Session  was  held  on  Wednesday 
Evening,  the  i6th  of  November,  when  an  Address  was  delivered  by  Sir  William  Abney, 
K.C.B.,  D.C.L.,  D.Sc.,  F.R.S.,  Vice-President  and  Chairman  of  the  Council. 

ORDINARY  MEETINGS. 
Wednesday  Evenings,  at  8  o'clock 
Noteuber  23.— Ben.  H.  Uoroan,  *<71ie  Systematic  PromotuHi  of  British  Trade." 

„  30.— AiTHUK  Lbs,  J.P.,  *'Tlie  Britiab  Csnids  Problem."    The  Right  Hon,  Sis. 
Michael  Hicks-Beach,  Bart.,  D.C.L.,  MJ*.,  will  pieride. 
I>BCSltBER  7.— Waltek  Francis  Reid,  F.C.S.,  "The  iBtenutioDil  Ezhibitioa  at  St.  Louis.* 
Dk.  Bovertom  Redwood,  F.C.S.,  will  preside. 
I4^CHARIES  D.  ABEL.  "  The  Patent  Law.."  ^.^.^^^^  GoOglc 


2 


JOURNAL   Of   THE  SOCIETr  OF  ARIS,  Nm^i%. 


INDIAN  SECTION. 


TliurBday  Afternoons,  at  4.30  o'clock  : — 

DicKUBEK  8.— SiK  FuoBuc  FKvu,  K.C.S.I.,  « Bntiu."    Tbe  Right  Hon.  the  Earl  or 
KUDWICKB,  Under  Secretary  of  SUte  for  India,  in  the  chair. 

January  19,  Febniary  16,  March  16,  A[nil  6,  May  11. 


COLONIAL  SECTION. 
Tuesday  Afternoons,  at  4.30  o'clock  - — 

January  24,  Febniary  28,  March  28,  May  23. 


APPLIED  ART  SECTION. 

Tuesdays,  at  4.36  or  8  o'clock  :— 

December  20  (8  p.m.}.— Thouas  Graham  Jackson,  R.A.,  "  Street  Architecture." 
January  31,  Febmaiy  21,  March  21,  April  ll,  May  16. 


For  Meetings  after  Christmas  : — 

Sir  William  H.  Prekck,  K,C.B.,  F.R.S.,  "  The  Navigation  of  ihe  Nile." 

KiLLiNOWORTH  Hbe>gfs,  M.Inst.C.E ,  "  The  Protection  of  Buildings  from  Fire." 

Sir  Charles  Malcolm  Kennedy,  K.C.M.G.,  C.B.,  "  The  Present  Aspect  of  the  Fiscal  Question."' 

The  Right  Hon.  Sir  Herbert  Maxwell,  Bart.,  M.P.,  "  British  Woodlands." 

James  Nelson  Shoolbred,  B.A.,  M.Inst.C.E.,  "  The  Supply  of  Electricity." 

R.  Child  Bayiet,  "Time  Development  in  Fhotogra[diy,  and  Modem  Mechanical  Methods  of 

carrying  it  oat." 
Hon.  Robert  P.  Porter,  "  London  Electric  Railways." 

Arthur  Golston,  **  Lake  Baikal  and  its  Connection  with  the  Great  Siberian  Railway." 
John  E.  Borland,  "  The  true  Musical  Fitch  ofNotes  we  See  and  Sonnds  we  Hear." 
Monsieur  Laliqce  (E*aris},  "  Popular  Jewelry."    {Applied  Art  SecHon.) 

Sir  C-harles  H.  T.  Metcalfe,  Bart.,  M.InsLC.E.,  *'  The  Cvpt  to  Cairo  Railway."  {Co:onial 


Mjnday  Evenings,  at  8  o'clock:— 

David  James  Blaikley,  "Musical  Wind  Instruments."     Four  Lectures  (with  illustra- 
tions on  various  wind  instruments  in  solo  and  concerted  music). 

November  28,  December  £,  12,  19. 

Lectukb  I.— Kovb3<ber  >8. — Int  oduction — Music  and  the  practiial  arts— Division  of  inttrumcnU  into  string,  wind, 
and  pt  rcusiion—Limitation  of  d«6aition— Wind  instruments  and  tbe  human  voice— Acoudics  and  this  urt  of  ioMiuniank 
lb akin^— Vibration  and  ware  mo^cn— Everjr  wind  initrument  a  vibratilng  column  of  air— SUtlonaiy  wavH— Mcana  uf 
ezLit.ngvibration—Wave-foiin— Classification  into  brats,  reed,  andflule. 

Lkc'il-kh  n.~DEciiMBER  5.— Insimmenh. — Primi^ve  instrument!  from  hornt  and  ihells— Harmonic  acalo— 
Development  into  bugle  and  trumpet  ^es— Natural  hornt  and  trumpet*— Introduction  of  slide*,  keya,  and  ralvei. 

Lbcturk  III.— Dscbmbbr  It.— Rged  /HtfnimfMtt.—Singlo  and  double  rccds— Conical  and  cyllndiical  tub  t — Baj- 


LicTUxx  IV.— DacBMBBR  xg.—^lHtis.—  Modem  limitation  of  the  nam:— Action  of  difl^r-r:eJ— Recorder!  ancl 


Section.) 


CANTOR  LECTURES. 


Aafeolcts— Cone  and  cylinder  Antes. 
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James  P.  Magtnnis,  Assoc. M.Inst.C.E,,  M.Inst.Mech.E.,  "  Reservoir,   Fountain,  and 
Stylographic  Pens."    Three  Lectures. 
Jmnary  23,  30,  Febninry  6. 

DuGALD  Clerk,  "  Internal  Combustion  Engines."   Four  Lectures. 
Febntaiy  13,  20,  27,  March  6. 

Hfsry  Laws  Webb,  "Telephony."   Four  Lectures. 
March  13,  20,  27,  April  3. 

Alan  S.  Cole,  C.B.,  "Some  Aspects  of  Ancient  and  Modem  Embroidery."  Two- 
Lectures. 
May  I,  8. 

Henry  Willock  Ravekshaw,  AssocM.Inst.C.E.,  Mero.Fed.In8t.Min.Eng.,  "  The  Uses, 
of  Electricity  in  Mines."   Two  Lectures. 
May  15,  22. 


JUVENILE  LECTURES. 

Wednesday  Evenings,  January  4  and  11,  1905,  at  5  o'clock. 

Caxmicbael  Thomas,  Treasurer  of  the  Society,  "The  Production  of  an  Ulastrated  Nempaper."' 


CONVERSAZIONE. 

The  Annual  Conversazione  of  the  Society  v^U  probably  be  held  on  Thursday,  June  29, 1905, 
Each  member  is  entitled  to  a  card  for  himself,  and  one  for  a  lady. 


PROCEEDINGS   OF   THE  SOCIETY. 

Charter. — The  Society  of  Arts  was  founded  in  1754,  and  incorporated  by  Royal 
Charter  in  1847,  for  "  The  Encouragement  of  the  Arts,  Manufactures,  and  Commerce  of  the 
Country,  by  bestowing  rewards  for  such  productions,  inventions,  or  improvements  as  tend  to  the 
employment  of  the  poor,  to  the  increase  of  trade,  and  to  the  riches  and  honour  of  the  kingdom  ; 
and  for  meritorious  works  in  the  various  departments  of  the  Fine  Arts ;  for  Discoveries,  Invea- 
tions,  and  Improvements  in  Agriculture,  Chemistry,  Mechanics,  Manufactures,  and  other  useful 
Arts;  for  the  application  of  such  natural  and  artificial  products,  whether  of  Home,  Colonial,  or 
Foreign  growth  and  manufacture,  as  may  appear  likely  to  afford  fresh  objects  of  industry,  and 
to  increase  the  trade  of  the  realm  by  extending  the  sphere  of  British  commerce  ;  and  generally 
to  assist  in  the  advancement,  development,  and  practical  application  of  every  department  or 
science  in  connection  with  the  Arts,  Manufactures,  and  Commerce  of  this  country." 

Thh  Session. — The  Session  commences  in  November,  and  ends  in  June. 

Oruimarv  Meiting!!. — At  the  Wednesday  Evening  Meetings  during  the  Session,  paperi 

on  siibjcctii  redialing  to  ui  vifntionj;,  improvnincnts,  discoveries,  and  other  matters  connected  with 
Ibe  Arts,  Manufactures,  and  Ccmnitrce  of  llie  country  are  read  and  discussed. 

Indian  Section. — This  Scfrtion  was  established  in  1869,  for  the  discussion  of  subjects 
tDoqected  VrilbMrlflilhHI  Entire.  note  Meetings  are  held  during  the  Session. 

,  CdOioAL  SECTION.— The  Section  ivag  formed  in  1874  under  the  title  of  the  African 
SudOQ,  br  the  discussion  of  subjects  connected  wiih  the  Continent  of  Africa.  It  was  enlarged 
a  1^7^  H  4«  to  include  the  consideration  of  subjects  connected  with  our  Colonies  and 
Vlt^t^Kvafta^  FMr«sH«iBlfaetiAS8  ate       during  the  Session.     Digitized  by  GoOqIc 
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Applied  Art  Section. — This  Section  was  formed  in  1886,  for  the  discussion  ot  subjects 
connected  with  the  industrial  applications  of  the  fT^ne  Arts.  Six  or  more  Meetings  are  held 
during  the  Session. 

Cantor  Lectures. — These  Lectures  originated  in  1863,  with  a  bequest  by  the  late  Dr. 
Cantor.  There  are  several  Courses  ev^  Session^  and  each  course  consists  generally  of  from 
two  to  six  Lectures. 

Additional  Lectures. — Special  Courses  of  Lectures  are  dcca«onal1y  given. 

Juvenile  Lectures.— A  Short  Course  of  Lectures,  suited  fox  a  Juvenile  audience,  is 
delivered  to  the  Children  of  Members  during  the  Christmas  Holidays. 

Admission  to  Meetings. — Members  have  the  right  of  attending  the  above  Meetings  and 
Lectures.  They  require  no  tickets,  but  are  admitted  on  signing  their  names.  Every  Member 
can  admit  hoo  Mends  to  the  Ordinary  and  Sectional  Meetings,  and  one  friend  to  the  Cantor 
and  other  Lectures.  Books  of  tickets  for  the  purp<»e  are  supplied  to  the  Members,  but  admis- 
rsion  can  be  obtained  on  the  personal  introduction  of  a  Member.  For  the  Juvenile  Lectures 
■special  tickets  are  issued. 

Journal  of  the  Society  of  Arts.— The  Journal,  which  is  sent  free  to  Members,  is 
(published  weekly,  and  contains  full  Reports  of  all  the  Society's  Proceedings,  as  well  as  a  varie^ 
of  infnination  connected  with  Arts,  Manufactures,  and  Commerce. 

Examinations. — Examinations,  founded  in  1853.  are  held  annually  by  the  Society,  through 
■the  agency  of  Local  Committees,  at  various  centres  in  the  country.  They  are  open  to  any 
person.  The  subjects  include  the  principal  elements  of  Commercial  Education,  and  Music. 
Full  particulars  of  the  Examinations  can  be  had  on  application  to  the  Secretary. 

Library  and  Rsadino-rooh.— The  Libraiy  and  Reading-room  are  open  to  Members^ 
who  are  also  entitled  to  borrow  books. 

Conversazioni  are  held,  to  which  Members  are  invited,  each  Member  receiving  a  card  for 
himself  and  a  lady. 


The  Society  numbers  at  present  between  three  and  four  thousand  Members.  The  Annual 
Subscription  is  Two  Guineas,  payable  in  advance,  and  dates  from  the  quarter-day  preceding 
.election ;  or  a  Life  Subscription  of  Twen^  Guineas  may  be  paid.    There  is  no  Entrance  Fee. 

Every  Member  whose  subscription  is  not  in  arrear  is  entitled  i— 
To  be  present  at  the  Evening  Meetings  of  the  Society,  and  to  introduce  two  ^sitors  at 

such  meetings,  subject  to  such  special  arrangements  as  the  Council  may  deem 

necessary  to  be  made  from  time  to  time. 
"To  be  present  and  vote  at  all  General  Meetings  of  the  Society. 
"To  be  present  at  the  Cantor  and  other  Lectures,  and  to  introduce  one  visitor. 
To  have  personal  free  admission  to  all  Exhibitions  held  by  the  Socie^  at  its  house  in  the 

Adelphi. 

To  be  present  at  all  the  Society's  Conversaz^ni. 
To  receive  a  copy  of  the  weekly  Journal  published  by  the  Society. 
To  the  use  of  the  library  and  Reading-room. 
Candidates  for  Membership  are  proposed  by  Three  Members,  one  of  whom,  at  least,  must 
sign  on  personal  knowledge ;  or  are  nominated  by  the  Council. 

All  subscriptions  should  be  paid  to  the  Secretary,  Sir  Henry  Trueman  Wood,  and  all 
Cheques  or  Post-office  Orders  should  be  crossed  "  Coutts  and  Company,"  and  forwarded  to  him/ 
at  the  Society's  House,  John-street,  Adelphi,  London,  W.C. 
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CALENDAR  FOR  THE  SESSION. 

The  foHowing^  is  tiie  Calendar  fur  the  Session  1904-1905.  .It  issued  subject  to  any 
oecessaxy  alterations : — 
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NOTICES, 


"JOURNAL"  NEW  COVER. 

The  present  number  oC  the  yournal,  the 
first  of  the  new  volume,  is  issued  with  a 
new  cover,  which  has  been  kindly  designed 
for  the  Society  by  Mr.  Lewis  Foreman  Day, 
Vice-Ptesident  of  the  Society. 


CANTOR  LECTURES  ON  OILS  AND 
FATS. 

Dr.  J.  Lewkowitsch's  Cantor  Lectures  on 
"  Oils  and  Fats :  their  Uses  and  Applica- 
tions," have  been  reprinted  from  the  Journal, 
and  the  pamphlet  (price  gne  shilling)  can 
be  obtained  on  application  to  the  Secretary, 
Society  of  Arts,  John-street,  Adelphi,  London, 
W.C.  A  full  list  of  the  Cantor  lectures,  which 
have  been  published  separately,  and  are  still 
on  sale,  can  be  obtained  cn  application  to  the 
Secretaiy. 


SECTIONAL  COMMITTEES. 

Applied  Art  Section  Committee. 

The  following  is  the  list  of  the  Applied  Art 
Section    Committee   as   appointed   by  the 

Council : — 


Sir  WiUiam  Abney,  K.C.B., 

D.CX.,    D.Sc.,  F.RJS. 

lClia]na«B  of  the  Conncil). 
Sir    GcQrKe  Birdwooil, 

K.C.I.B.,  CS.1.,  LL.D., 

M.D.   (Chairman   of  the 

Committee). 
Thoma*  Anoatronc  C.B. 
GeoTge    Frederick  Bodl<7, 

A.R.A. 
Piof.  A.  H.  Chnnb.  IC.A.. 

P.R.S..  F.C.S. 
Sir  Caipar  Fuidon  Cbrkc, 

C.  LB. 

AUd  S.  Colo,  C.B. 
SaAnnj  Colvin,  M.A. 
Walter  Crane,  R.W.S. 
HcnTT  HardiDge  CuoyaK- 

hame,  C.B. 
Cyril  DsvcDport. 
Xewii  Forman  Day. 
Alfrod  Eait,  A.R.A. 
Arthur  Evani,  F.R.S. 
Sir    John    Evani,  K.C.B., 

D.  C  L.,X-I'J>.,FJl.S. 


Hod.  Sit  Cbarlos  W.  Fro- 

nattUe,  K.C.B. 
J.  Starkie  Gardner, 
Wil'iam  Gowlaad.  F.S.A. 
Gerald  C.  Honlry. 
Arthur  Lasenby  Liberty. 
Seymour  Lucas,  R.A. 
Sir    Edward    J.  Poyntcr, 

P.R.A. 
Sir  Walter  S-  Prideanx. 
Haltey  Ralph  Ricaido. 
Alesander  SleiBBU. 
A.  B.  bkiBMr,  B.A.,  F.S.A. 
John  ^larkes. 
K.  Pfaenf  Spiers,  F  S  A. 
Hugh  Stannu*,  F.R.I  H  A. 
H.  H.  SUtham,  F  K.I.B.A. 
Sir  Joteph    Wilton  Swan, 

M  A.,  D.Sc.,  F.R.S. 
Canoicbael  Thomas. 
Sir  John   I.   Thorn ycroft, 

LL.D.,  F.R.S. 
Sir  Thomai  Wardle. 
HetuT  B.  Wheadix  F.SJi. 

(Secretary). 


.ST.  LOUIS  EXHIBITION. 

List  of  Awards  to  Members  of  thb 
Society  of  Arts. 
The  following  are  additional  to  the  list  in 
last  week's  number  of  the  Journal: — 

G.  T.  Beilby.  Silver  Medal. 

Brown  Hobthig  Mochinety  Company  (E.  L.  Leedi)^ 
Grand  I^ze. 

Cassal  Gold  Eztiacting  Company  {G.  T.  Beilby}> 
Gold  MedaL 

Castner- Kellner  Alkali  Company  (G.  T.  Beaby}» 
Gold  Medal. 

Edwrord  Cook  and  Co.,  Ltd.  <Samnel  Hall),  Gnud 
Prize. 

Corbjn,  SUcey  and  Co.,  Ltd,  {Samuel  L.  Staccy), 
Gold  MedaL 

Debenham  and  Fieebody  (Frank  Debenliam),  Gold 
Medal. 

Mias  Annie  Gamett,  Brcmxe  Medal. 
W.  W.  Greener  {C.  E.  Greener),  Grand  Prize. 
Howards  and  Sons,  Ltd.  (David  Howard),  Grand 
Prixe. 

Nobel's  Explosives  Co.  Ltd.  (Thomas  Johnston),, 
(jrand  Prize. 

James  Pain  and  Sons  (James  C.  Pain,  Junr.),  Two- 
Gold  Medals. 

South  Metropolitan  Gas  Co.  (Sir  George  T.  Livesey^ 
Gold  Medal. 

Stothert  and  Pitt,  Ltd.  (Walln  Pitt),  Gold  Medal. 
Swan,  Honter,  and  Wigham  Richardson,  Ltd. 

(Gco^e  D.  Hunter),  Gtdd  Medal. 
Wardle  and  Co.  (G.  G.  MacWilliam).  Bronze  &Iedal. 


PROCEEDINGS  OF  THE  SOaETY, 


FIRST  ORDINARY  MEETING. 

Wednesday,  November  i6th,  1904  ;  Sir 
William  Abney,  K.C.B.,  D.C.L.,  D.Sc.^ 
F.R.S.,  Vice-President  and  Chairman  of  the 
Council,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  r — 

Aiyangor,  S.  Kii^nasvami,  M.A.,  Central  College^ 

Chamarajendnpet,  Bangalore  City,  India. 
Aldridge,  Walter  H.,  Canadian  Pacific  Railway 

Company,   Canadian    Smelting   Works,  TtaiL 

British  Columbia. 
Alexander,  W.  W.,  The  Town  Clerk,  Heidelberg, 

Transvaal,  South  Africa.    (P.O.  Box  30i.) 
Anderson,  Robert  Bruce,  Assoc.  M.Inst.C.E., 

Westminster.chambers,  S.W. 
Attridge,  Ernest  William,  J^imons  Town^  Cape 

Colony,  South  GoOglC 
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AiBtin.  Hemy  B.,  J.P.,  Govenunent  Offices,  Bloem* 

fontein,  Orange  River  Colony,  South  Africa. 
Ajiaa,  Ernest  P.,  M.Aiit.I.M.E.,  Apartado  Postal 

141,  Patral,  Estado  de  CUhnahna,  Mexico. 
BaUantyne,   WflUam    Smith,  Mortgage-buildings, 

Pretoria,  Transvaal,  Sooth  Afiica. 
Baha,  Jos£,  Ministerio  de  Fimento,  Lima,  Peru, 

'  Sooth  Ajoerica. 
Barnes.  F.  J.,  Portland  Stone  Qnairies,  Ide  of 

Portland,  Dorset. 
Barton,    Geoffrey   Berkley,    Gnntakd,    Son  them 

Ifafaratta  Railway,  Madras,  India. 
BeBamy,  Franklin  J.,  Yeovil. 

Ard,  Frank  Noel,  A,M.I.Mech.E.,  Wellington 
bQls,  Dardanap,  Western  Australia. 

Bbck,  Frandv  R>B.A.,  Crofton,  Moontfidd-road, 
Chorch-end,  FIncUey,  N. 

BjdUn,  Archibald  Henry,  5,  ^per  -  bofldinei, 
Temf^  E.C. 

Boot,  W.  H.  J..  R.B.A.,  Hu-keaton.  Wdl-road, 
Hampstead,  N.W. 

Booike.  E.  F.,  The  Bourke  Trust  and  Estate  Com- 
pany, P.O.  Box  321,  Pretoria,  Transvaal,  South 
Africa. 

BnsBcy,  The  Him.  Hunnas  Allnott,  4,  Great 
O«orge-street,  S.W.,    and   Park-gate,  Battle, 

SOSKZ. 

BoDer'AUan,  Edward,  H.D.,  Maldon,  Vktcma, 
Aostralia. 

Aoms,  Thomas,  35,  Diana-ttreet,  Kewcastle^- 
Tyoe. 

Barton,  Joseph  James,  Rosecroit,  Nnnthorpe  R.  S.O., 
Yorks, 

Butler,  Edwin  T.,  2b,  Craven-park,  WHlesden, 
N.W. 

CaiT-Calthrop,  Colonel  C.  W.,  M.D.,  51,  Pem- 

bridge-villas,  Kotting-hiD-gate,  W. 
Chand,  Rai  Bahadur  M.A.,  Chief  Court, 

Lahore,  India. 
Chilvers,  Gemge  ^miiam,  5<^  Stile  Hall-gardens 

CUswidc,  W. 
Cbnrch.  Hany,  138,  Ctystal  Palaee-ioad,  East  Bnl- 

wKb,  SJE. 

Clark,  Aogostns,  M.I.Mecb.E.,  RedGs,  Pemambnco, 

Brazil,  Sottlh  Ameika. 
Clsrk,  George  Stilling,  35,  Upper  Bdgrave-road, 

CHttoD,  Bristol. 
Oaytoo.  Charles  E.,  A.I.E.E.,  City  of  London 

Asylum,  near  Dartford,  Kent. 
Cobhe,  Hervic  Nugent  Grahame,  F.G.S.,  care  ot 

Kalgorli  Gc^d  Mines,  Ltd.,  Kalgoorlie,  Western 

AtisttaSa. 

Cock,  Edward  A.  Langslow,  Seremban,  Federated 

Hday  Slates. 
Cobtim,  llias  Liliaii,  34,)  Cmxon-street,  Mayfair, 

W. 

Cottingham,  Captain  Henry  Langrishe,  RJl.,  70, 

Cartton-manaons,  Maida  Vale,  W. 
Dile,  Thomas  Heavy,  M.R.C.V.S.,  Government 

EqiwriaiaUal  Famk,  Potche&troom,  Transvaal, 

ScubAfika. 
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Dill,  Alexander  Percival,  N.G.S.Ry.,  Seoinderabad, 

Deccan,  India. 
Darby,  Arthur  Ernest,  A.M.I.Mech.E.,  Town  HaD, 

WolverfaBmpton. 
Dickens- Lewis,  George  Edwards,  Talbot-chamben, 

Shrewsbnry. 

Docker,  Edward,  Etaples,       de  Calais,  France. 
Dollar,  John  A.  W..  F.R.S.E.,  56,  New  Bond- 
street,  W. 

Dove,  Frederick  L.,  15,  Stndd-slreet,  IslingttA, 
N. 

Ebstein,  Mrs.  Bertha,  Leigbton-house,  Adrian-road, 
Stamibrd-hill,  Durban,  Natal,  South  Africa. 

Edge,  S  F.,  3,  Whitehail-coort,  S.W. 

Edmonds,  Captain  Richard  James,  H.M.  6aa 
Wharf;  Portsmouth. 

Ekberg,  Miss  Annie  Elizabeth,  Dq^ebm-street, 
Ballarat,  Victoria,  Australia. 

Enraght-Moony,  Francis,  Reddent  Comnusti(mer, 
Mbabane,  Swaziland,  South  Africa. 

FenneD,  John  Howard,  Rio  Tinto,  Spain. 

Fleming,  Robert,  2,  Princes-street,  E.C. 

Forrest,  Geoi^eTopham,  County  Architects*  Depart- 
ment. County  Hall,  Wakefield. 

Fox,  Alfred,  jun.,  Assoc.M.Inst.C.E.,  care  of 
Sefior  J.  E.  Hannsen,  Areqoipa,  Pem,  Sooth 
America. 

Frodsbam.  HaroU,  A.Le.E.,  "E.G."  Powder 

Works,  Bean,  vid  Dartford,  Kent. 
Fnllwood,  John,  R3»A.,  Stadio,  SUnibld,  Horsban, 

Sossex. 

Fumlvall,  F.,  East  India  United  Servkre  Qnb, 

16,  St.  James's- square,  S.W. 
Galbraith.  David  Rankin  ShirTeAf,  F.I.C.,  Galbraiih 

Iron  and  Steel  Co.,  Ltd.,  P.O.  Box  371,  Auckland, 

New  Zealand. 
Gardner,  Richard  Core.  173,  Fleet  street,  E.C. 
German,  Bernard  Foster,  care  of  Messrs.  Grindlay 

and  Co.,  Calcutta,  India. 
Gibbings,  Major  Heniy  Cornwall  Cotton,  jmiior 

Naval  and  Military  Club,  96,  PiccadUly,  W. 
Gledhill,  Gideon,  Notthfidd,  Edgerton,  Haddersfield. 
Gordon,  Vivian,  The  Vacbe  Patk,  Cbalfont  St.  Giles, 

BuckF. 

Granger,  John  Maxwell,  care  of  Mrs.  J.  Mackenzie, 
Buller-street,  Cambridge,  East  Lcmdon,  Sonth 

Africa. 

Grayhon,    George   E.,    F.R.I.B.A,,  Greenbank. 

Egerton-park,  Rock  Ferry,  Cbeshire. 
Greenwood,  William.  M.Inst.C.E.,  Cape  Government 

Railways,  Prie&ka,  Cape  Colony,  South  Africa. 
Greg,  Lionel  Hyde,  Dowlalshweram,  Godavari  Dis- 
trict, Madras,  India. 
Grieve,  James  Henry,  Aasoc.M.bist.C.E.,  El  Darner, 

Sudan,  Egypt. 
Groves,  Tb«iias,  A.M.I,Mech  E.,  Taiping,  Ferak, 

Federated  Malay  States. 
Gurtoo,   R.,  Chandni  Cbank,  Cuttack,  Orisra, 

Bengal,  India. 
Hamilton,  Charies  Joseph,  B.A.,  F.S.S.,  University 

College,  Cardiff.        d;^,,,,  GoOglc 
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Huper,  Jamei,  AsMe.M.ItutC£.,  Feiro-Caliil  ■ 
Nord  Este  Argentino,  Monte  Caacnw,  Axgentiae 

Republic. 

Hawtbom,  John  Heniy,  M.A.,  Municipal  Techldcal 

School,  Tbe  Newaike,  Lekestcr. 
Heron,  J.  S.,  Pemunt-liiUi,  New  South  Wales, 

Anstnlia. 

Higgs,  Frederick,  Station  Wprlu, ,  I.ooj[hborough 
Jancticn,  S.E. 

HoDis,  Sy^iey  Aioalie,  A.M.LMecb.£.,  Town  Hall, 
Bloemfontein,  Orange  River  Cdony,  Sooib  Africa. 

Hope-Edwards,  Lieut.>Col.  Herbert  J.,  Netley  Hall, 
Sbrewsbury. 

Hongbton,  Bernard,  Moulice'n,  Burma. 

HuttoD,  Ricbard  B.,  AId.-ribrook-faouBe,  Forest- 
drive,  Manor-park,  Essex. 

Irani,  Rustomji  Hormusji,  TboU-Faracbinar  Rail- 
way Sorvey,  TbuU,  India. 

Jackson,  David  Hamilton,  FIlD.,  M.A.,47,  Meck- 
lenbui^-sqaare,  W.C. 

Jeff,  William,  Nortbfleet  District  EnguKering 
Wcffks,  Nortbfleet,  Kent. 

Jefiries,  Josepb,  A.M.I.Ifi.E.,  29.  Comi-road,  Balsall- 
beath,  Birmingbam. 

Jones,  Bernard  Gnstave,  A.I.E.E.,  33,  Commerdal- 
slreet,  Newport,  Mon. 

Jones,  Cyrus,  282,  Western  Bank,  Sheffield. 

Khan,  Khan  Bahadur  Sar&rai  Hosdn,  Fatna  City, 
Bengal,  India. 

Kiscb,  Stanley  A.,  F.R.G.S.,  31,  Foi-n»d,  West 
Bridgford,  Notts. 

Lagerwall,  Ricbard  Emil  Magnus,  Mary  lands,  Graves- 
end,  Kent,  157,  Sonthwark-bridge-road,  and  87, 
Sunner-street,  S.E. 

I.andon,  AVill  de  Manoel,  Wychwood,  Poplar-groTe, 
Sale. 

Latkman,  Alfred  E.,  78,  High-street,  Southam,^tcni. 
Latimer,  John,  M.Inst.C.E.1.,    12,  Denny-street, 

Tralee,  Ireland, 
I-eeson,  Joseph    George,  39,   Tjrwhitt-road,  St. 

John's,  S.E. 

Leigh,  Arthur  Graham,  F.C.5.,  Chorcliffe-house, 

Chorley,  Lanes, 
le  Sueur,  Gordon,  Kenflworth,  Cape  of  Good  Hope, 

and  29,  Albemarie-street,  W. 
Linzdl,  Alexander  Daniel,  49,  Heath  wood-  gardens, 

Cbarhon,  S.E. 
Lockbart,  Hiilip  Heniy, »,  Harley-honse,  Regent's- 

park,  N.W. 

Lord,  F.  A.  B.,  A.I.E.E.,  Messrs.  W.  F.  Dennis 
and  Co.,  49,  Queen  Victoria-street,  E.C. 

Lowcock,  Charles  Frederick,  R.B.A.,  Roxborough, 
Clarendon-road,  South  Woodford,  Essex, 

McCallum,  Edward  Alfred,  A.M.I.Mech.E.,  Rus^ 
Petroleum  Co.,  Ltd.,  Baku,  Russia. 

McEwen,  Samuel,  A.R.S.M.,  1,  Lansdown-pUcc, 
Brunswick-square,  W.C. 

Macey,  Frank,  Higb-street,  South  Ockendon,  Essex. 

McGieg<»,  James,  A.M.I.Hecb.E.,  Fair-view, 
Mdrose,  N3.,  and  Katal  Government  Railway 
Locomotive  Works,  Durban,  Natal,  South  AIHca. 


McZntyie.  Miu  J.  A,,  West  New  Brig^too^  Tiiew 

York,  U.S.A. 
Maitra,  Bhuban  Mohun,  K.I.H.,  Gboramara  P,0,,. 

Rajsbabi,  Bengal,  India. 
Mannel,  Constantine,  1 16,  Chancery-lane,  W.C. 
Mastin,  John,  R.B,A.,  37  (0  39,  Fostcr's-buildings,. 

Higb-street,  Sbeffi^. 
Maotice,  R.  T.,  5,  Maodesfidd-strect,  ^aftesbury- 

avenne,  W. 

Mercer,  Frank,  14,  Froqiect-road,  SL  Albans. 
Mitra,  S.  M.,  M.R.A.S.,  Hydo^wd,  Deccan,  India. 
Mooiiunise,  Edwin,  A.M.I.E.E.,  2,  Bcbaont-grove, 

Clarendon-road,  Leeds. 
Morgan,  K.  P.  Vaoghan,  The  Morgan  Cracible 

Company,  Ltd.,  Batlersea  Works,  S.W. 
Nathan,  Heniy,  ti,  Hanover-terrace,  Regent's-parb- 

N.W. 

Nesbitt,  Alexander  Walter,  M.LMech.E.,  40,  Dart- 
mouth-row, Blackheath-bill,  S.E. 

Nichols,  Henty  J<An,  A.M.I.Mech.E.,  15,  Faii> 
lawn-avenue,  Cbiswick,  W. 

Parasnis,  D.  B,,  H^>py-vale,  Sataro,  Bombay,  India. 

Patel,  Kban  Bdudnr  Burjoijee  Dombjee,  C.I.£.^ 
Quetta,  Baluchistan,  India. 

PeatUe,  John,  18,  Dorset-street,  Baker-street,  W. 

I'hillimore,  Hugh  Bouchier,  Assoc.M.Inst.C.E., 
Kuala  Lumpur,  Federated  Malay  States. 

Porteous,  William,  14,  Buckingham-street,  Adelpbir 
W.C. 

Pott,  Frauds  HoUlday,  Mesan,  Burt  and  Potts,  38, 

Ywk-street,  Westminster,  S,W. 
Pover,  George  Alfred  Franklin,  A,M,I,Mecb.E., 

Cavcndisb-villa,    53,    Hencroft-strect,  Skmgh, 

Bucks. 

Reid,  Edwin  S,,  The  National  Conduit  and  CaUe 

Co.,  Ltd.,  I,  Oxford^xmrt,  Cannon-street,  E.C, 
Reilly,  John,  F.S.S  ,  17,  Nassau-street,  Dublin. 
Reyersbach,  Louis,  P.O.  Box  149,  Johannesburg, 

Transvaal,  South  Africa. 
Robinson,  John  H.,  Lanthwaite,  42,  Dartmouth-row^ 

Blackheath,  S.E. 
Ronan,  Barry,   SomerviUe  Hotel,  Church-street,. 

Maritzburg,  Natal,  South  Africa. 
Samson,  John,  43,  Farkbill.road,  Hampstead,  N,W- 
Savage,  G.  H.,  Suni^de,  Cape  Coast  Castle,  Gold 

Coast,  West  Africa. 
Sawhney,  Bhagat  Ram,  M.B.,  M.R.C.S.,  Chief 

Medical  Officer,  Jammn  Province,  Jammu,  Kadi- 

mir  State,  India. 
Semark,  Charles  Heniy,  Amrotb,  London -road,, 

Faversham. 

Sharpe,  Charles  James,  130,  Fenchurch-street,  E.C- 

Shepheard,  Herbert  B.,  A.I.E.E.,  Falkirk,  Grange- 
road,  Ealing,  W. 

Sherry,  Ricbard  H.,  Westlake,  Grabamstown,  Cape 
Colony,  South  Africa. 

Shirley,  Arthur,  122,  Castlenau,  Barnes,  S.W. 

Shorter,  John,  193,  Clarence>street  {P.O.  Box  469), 
Sydn^,  New  South  Wales,  Australia. 

Singh,  Professor  Kishan,  B.A.,  21,  Golden  Temple» 
Amritsar,  India.  1 
Digiti?ed  by  VorOOQ  iC 
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Sbno,  Edward  John,  J.P.,  19,  Park-road,  Watford, 
Herts. 

Sntili,  HarT7,  Natal  Harbour  Department,  Durban 

fP.O.  Box  28,  Point),  Natal,  Soutli  Africa. 
Snitb,  Miss  Gertntde,  3,  WUton-road,  Merton-park, 

Snock,  John  C,  Trenton,  New  Jersey,  U.S.A. 
Sopwith,  John,  A.MJ.Mech.E.,  BridgC'boiue,  Black' 
wan,  E. 

Spcmgler,  Prof.  Henry  Wilson,  Dflpartment  of 
Mechanical  EngineeriDg,  Universi^  of  Penn- 
sylvania. Philadelphia,  U.SjV. 

Spencer.  Charles  F.,  Yoik-chambers,  Halifax. 

Spealove-Spenlore,  Frank,  R.B.A.,  The  Comer 
Honse,  69.  Addison-road,  W. 

Speirins,  A.  £.  O.,  "The  Cigar  and  Tobacco 
World."  150,  Holbom,  E.C. 

SpidnianD,  Iddore,  56,  Westbontne-teirace,  Hyde- 
park,  W. 

Spronle,  George  Huston  Russell,  A.M.I.Mecli.£., 
Locomotive  Depdt,  C.S.A.  Railways,  Waterval- 
Onder,  East  Transvaal,  South  Africa. 

Steers,  William  E.,  care  of  National  Bank  of  South 
Africa,  London-wall,  £.C. 

Stovttt,  Cornelius  Frederick,  M.A.,  Medical  OflScer 
of  Health,  Council  Offices,  Uford,  Essex. 

Swina^.  Herbert,  27,  Bridge-street,  Chepstow. 

Taylor,  Frederic  Henry,  14,  Victoria-street,  S.W. 

Tlumaa.  R.  H.,  The  Ttansraal  Tin  Mines,  Oshoek, 
v££  Carolina,  Transvaal,  Sooth  Africa. 

Thonqraon,  James,  14,  Preston-road,  Westcliff-on- 
Sea. 

Tbonoson,  Edward  John,  Western  Club,  Glasgow. 

T<Aorst,  John,  Gleobrook,  Beckenbam,  Kent. 

Tyler,  Harold  William,  Entebbe,  Uganda,  vid  Mom- 
basa, British  East  Africa. 

Van  Raalte,  Emannd,  2,  Glassbotue-stveet,  Regent- 
street,  W. 

Vadey,  Jesse,  Lcmgleat,  Paget-road,  Wolverhampton. 
Verde,  Conuuuidante  FeHce,  Via  Faao  7,  Spezia, 
Italy. 

Victory,  Lonis  H.,  *'  The  Lrinster  Leader,"  Ltd., 

Naas,  Ireland. 
Wamwright,  Joieidi,  15,  Bolton-ioad,  Fort  Sun- 

Hgbt. 

WalKs,  H.,  District  Engineer,  Cape  Government 
Railways,  De  Aar,  Cape  Colony,  South  Africa. 

Warner,  Thomas  W.,  Messrs.  Kinton,  Warner  and 
Co.,  25A,  .^gis-buildings  (P.O.  Box  1,147), 
Johaonesborg,  Tran&vaal,  South  Africa. 

Watkin.  Henry,  Watcombe-house,  Waterloo-road, 
Bnrdem. 

Watson,  Hugh  Mnnro,  KiMonan,  22,  C(denune-road, 

Bbckhcath,  S.E. 
Wetder,   Josepli,    M.I.E.E.,    203-208,  Temple- 

cbamben,  Temple  avenne,  E.C. 
Vhitwell  -  Allen,   George,  35A,  Genldine  -  road, 

Wndswortb-ctmunon,  S.W. 
Villtonson,  H.,    A.MJ.Mech.E.,  Messrs.  Samuel 

Samoel  and  Co.  (P.O.  Box  273),  Yokohama, 
Jipao. 


Winter,  Frank,  A.C.A.,  12,  Sanderson-road,  New 

castle-on-Tyne. 
Woods.    Hany,    A.M.LMech.£.,    Kalline  Tea 

Estate,  Kalain,  P.O.,  Caehar,  India. 

The  Chairuan  delivered  the  following 

ADDRESS. 

The  annual  address  of  the  Chairman  of  your 
Council  is  an  occasion  on  which  he  can  express 
his  views  on  passing  events,  even  though  they 
may  have  no  immediate  connection  with  the 
actual  work  of  the  Society  of  Arts.  But  as  the 
Society  takes  cognisance  of  every  thing  that 
affects  the  progress,  extension,  and  know- 
ledge of  arts,  manufactures  and  commerce,  I 
am  in  hopes  that  I  may  not  be  accused  of  taking 
for  my  subject  a  topic  on  which  I  ought  not 
to  touch.  Last  year,  owing  to  circumstances 
which  then  existed,  I  felt  I  ought  in  my  ad- 
dress to  enter  somewhat  fully  into  the  connec- 
tion between  commercial  education  and  our 
examinations.  I  stated,  amongst  other  things, 
that  it  appeared  to  me  that  the  time  must 
come  when  the  Board  of  Education  would 
have  to  be  asked  to  consider  whether  it 
should  not  take  over  our  examinations,  fot 
the  good  reason  that  the  Society  was  actually 
undertaking  a  work  of  great  public  utility  in 
examining  the  results  of  the  instruction  in 
commercial  subjects  largely  given  in  evening 
schools  which  were  subsidised  by  the  Board. 
The  prophecy  that  I  made  last  year  re- 
garding the  increase  in  the  number  of  papers 
for  this  year  has  approximately  been  veriBed, 
as  stated  in  our  annual  report,  and  I  see  no 
reason  to  doubt  that  the  estimate  I  gave  v/ill  be 
pretty  nearly  realised  in  the  coming  and  im- 
mediate future  years  supposing  no  disturbing 
influence  takes  place.  I  should  like  to  .remark 
that  the  experience  in  science  and  art  exami- 
nation work  indicates  that  the  annual  increase 
of  students  in  evening  classes  in  years  when 
trade  is  bad  has  always  been  considerably 
larger  then  when  trade  is  good,  and  it  may  be 
that  in  the  coming  year  when  trade  is  not  in  a 
flourishing  condition,  the  increase  may  even 
exceed  that  which  I  estimated.  In  any 
case,  as  I  have  said  before,  the  time  must 
come  before  long  when  the  numbers  of  candi- 
dates examined  will  be  beyond  the  grip  of  the 
machinery  which  exists  at  the  Society  and 
then  Government  will  have  to  be  approached. 
But  it  is  not  only  in  the  case  of  such  examina- 
tions that  the  State  should  be  asked  to  take 
a  definite  responsil«lifyg.j.^|J^^iQ^n^^^ 
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there  is  a  certain  class  of  work  performed 
by  institutions  which  should  undoubtedly  be 
carried  on  by  some  department  of  the  State, 
specially  devoted  to  such  work. 

The  work  to  which  I  refer  is  such  as  is  not 
suitable,  or  to  be  expected  from  societies  or 
individuals.  It  is  work  which  is  continuous 
and  must  expand  in  the  flux  of  time,  which  is 
recognised  by  the  public  as  useful,  which  is 
not  and  cannot  be  remunerative,  which  re- 
quires a  staff  larger  than  is  required  by  the 
ordinary  demands  of  a  society,  and  which 
cannot  be  dropped  without  serious  detriment 
to  the  public. 

The  functions  of  scientific  societies  are  as  a 
rule  indicated  by  their  names.  Societies  are 
formed  to  foster  the  advancement  of  certain 
particular  branches  of  science  by  research. 
A  research  may  be  laborious  and  lengthy, 
but  it  is  not  necessarily  continuous,  and  the 
funds  of  the  society  and  the  members  are 
sufficient  for  the  purpose.  There  are  excep- 
tions to  such  societies  and  these  are  found 
in  two  of  the  three  oldest  societies,  one  our 
own  Society  and  the  other  the  Royal  Society. 
The  one  was  formed  for  the  encouragement 
of  commerce,  art  and  industry,  and  the  other 
for  the  promotion  of  natural  knowledge.  I 
have  already  alluded  to  the  examination  work 
which  answers  to  my  definition,  carried  on  by 
the  Society  of  Arts,  but  there  is  even  a  still 
stronger  case  for  the  relief  by  the  State  of 
certain  administrative  functions  which  are  at 
present  carried  on  by  the  Royal  Society.  I 
may  merely  mention  the  fact  that  it  is  re- 
sponuble  for  the  administration  of  the  Govern- 
ment grant  of  jf4,oooa  yearfor  research,  which 
by  itself  is  quite  proper,  but  it  is  also  respon- 
sible for  the  National  Physical  laboratory,  and 
for  the  Meteorological  Office.  It  seems  to  me 
self-evident  that  these  two  are  institutions  at  all 
events  which  are  of  national  importance  and 
answer  to  my  definition,  and  ought  to  be  admini- 
stered by  a  Department  of  State  on  the  advice 
of  a  scientific  body. 

When  there  is  some  pressing  need  Govern- 
ment does  administer  branches  of  a  depart- 
ment which  has  to  carry  out  scientific  investi- 
gation. Thus  the  medical  branch  of  the  Local 
Government  Board  has  been  laboriously  and 
jgradually  built  up.  It  is  far  otherwise,  how- 
ever,  with  that  scientific  work  which  has  no 
department  specially  interested  in  or  needing 
it,  though  it  is  for  the  public  weal,  as  the 
State  departments  only  exist  for  ministering  to 
that  weal,  it  appears  that  some  department 
should  be  created  or  enlarged  to  take  charge 


of  them.  This  view,  which  I  have  long  held, 
has  been  more  than  confirmed  by  the  evidence 

given  before  a  recent  Committee,  which  the 
Treasury  practically  appointed,  to  consider  the 
present  position  of  the  Meteorological  Office, 
but  limiting  the  recommendation  to  be  made 
so  far  as  the  grant  made  to  it  is  concerned. 
As  the  Committee's  report  is  published  there 
is  no  occasion  for  me  to  be  reticent  of 
what  passed  nor  as  to  what  conclusions  the 
Committee  arrived  at.  I  need  scarcely  point 
out  that  the  Meteorological  Office  is  per- 
haps a  better  known  public  institution  than 
many  of  thoK  under  State  control.  Its 
history  is  peculiar,  and  is  worth  sketching, 
for  it  shows  that  the  State  has  always,  in 
regard  to  it,  been  averse  to  taking  any  respon- 
sibility for  scientific  research,  however  utili- 
tariao,  preferring  to  place  the  burden  on 
the  shoulders  of  some  already  weighted 
society  such  as  the  Royal  Society,  and 
considers  that  it  has  done  its  duty  when  it 
gives  grants  in  aid,  usually  inadequate  after 
a  short  lapse  of  time  to  carry  out  the  work. 
Such  grants  being  stereotyped,  proper  and 
justifiable  expansion  become  impossible.  The 
Board  of  Trade  in  1855  started  what  is  called 
forecasting,  under  the  well-known  Admiral 
FitzRoy,  having  asked  the  Royal  Society 
their  opinion  of  the  way  in  which  it  was 
proposed  to  make  the  observations.  The  Royal 
Society  approved  of  the  proposed  plan. 

On  the  death  of  Admiral  FitzRoy  the 
Royal  Society  were  again  approached  by 
the  Board  of  Trade  as  to  what  course 
should  be  pursued  in  regard  to  the  organ- 
isation of  meteorological  work,  which  a 
committee  appointed  by  them  had  recom- 
mended, and  the  Royal  Society's  reply  was  to 
the  effect  that  "  the  collection  and  dispersion 
of  observaaons  were  best  entrusted  to  a  scien- 
tific body  furnished  with  funds,"  and  "  respon- 
sible to  Parliament,"  but  that  "storm  warn- 
ings ought  to  he  managed  directly  by  a 
Government  department."  I  will  not  weary 
my  audience  as  to  details,  suffice  it  to  say 
the  Treasury  objected  to  the  separation  of 
research  and  storm  warnings  as  proposed, 
though  its  necessity  is  evident  on  many  grounds. 
The  President  and  council  of  the  Royal  So- 
ciety thereupon,  in  the  self-sacrificing  spirit 
which  they  ever  show,  appointed  an  unpaid 
standing  committee  to  superintend  the  meteo- 
rological observations  to  be  made  for  the  Board 
of  Trade,  and  a  sum  of  10,000  was  placed  at 
its  disposal.  The  standing  committee  were 
known  as  the  M^tife(stA9iia£)CdgJiStee. 
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The  Royal  Society,  in  1875,  indicated  in  new 
ne^tiations  entered  into  by  Government  that 
tiie  Meteorological  Office  should  be  a  Govern- 
ment department,  with  a  man  of  science  re- 
sponsible,  under  a  Minister  of  the  Crown  at  the 
bead  of  it ;  but  failing  that,  a  Meteorological 
Council  should  be  formed.  This  last,  the  bad 
altemative,  was  adopted  in  1877,  the  Treasury 
being  careful  to  avoid  any  action  which 
might  have  a  semblance  of  giving  the 
Cooncii  or  any  of  the  staff  any  Government 
status.  With  the  exception  of  the  addition  of 
a  few  hundred  pounds  given  for  a  special 
object,  the  grant  to  the  Meteorological  Council 
has  remained  at  the  same  figure  as  then 
allotted,  viz.,  ;£i5,ooo.  The  needs  of  the  fore- 
casting and  oceanic  meteorological  branches, 
it  may  well  be  supposed,  did  not  remain 
stationary,  though  the  grant,  out  uf  which 
this  continuous  work  and  research  bad  to  be 
paid,  did,  neither  did  the  men  who  composed 
the  8ta£f  of  the  ofSce  remain  at  the  same  age 
between  1877  and  now,  and  the  question  of  pen- 
nomng  those  who  have  done  good  service  be- 
came a  presnng  matter  in  1898.  The  Treasury 
baring  refused  to  treat  the  staff  as  civil  ser- 
vants, the  Meteorological  Council  acting  in  ac- 
cordance with  the  wishes  of  the  Royal  Society, 
were  obliged  to  set  aside  a  fairly  large  slice 
of  the  annual  grant  to  form  a  pension  fund, 
and  economies  were  forced  on  them  which  have 
restricted,  and  will  restrict  not  only  the  neces- 
sary research  work  but  the  very  usefulness  of 
the  office  unless  some  relief  be  given.  Amongst 
other  things,  the  Observatory  on  Ben  Nevis 
was  warned  that  the  small  pittance  which  it 
had  annually  received  would  be  cut  off,  and  I 
have  no  doubt  that  this  warning  served  on 
a  Scottish  Observatory  was  the  cause  of  the 
late  official  inquiry. 

It  is  needless  to  say  that  in  the  intervening 
yeai^  advance  in  meteorological  science  has 
been  greatly  retarded  in  Great  Britain  by  want 
of  funds.  Perhaps  the  latest  example  occurred 
in  1902,  when  there  was  a  proposal  to  obtain 
farther  information  about  atmospheric  currents 
ted  cooditions  by  the  uae  of  baltgon  and  kite 
observations,  an  intcrnaucnal  scht  nn:  Lhf  work 
tefaig  cootemplattd.  Thi;  small  sum  uf  ^500 
AjrearWOuld  have  been  necessary  to  r.irry  out 
aia  research,  but  the  Royal  Sociei^,yfjLspbUged, 
•tm  behalf  of  (be  lleteotoldgicat  OffioiE;  ta  reply 
that  ticy  had  no  funds,  a  reply  which  it  would 
difficult  to  itiake  had  the  Meteoro- 
<^ce  been  part  of  a  Governmtrnt  de- 
Xifit  lis  look  across  the  water  at 


the  sciejlcS^bf  meteorology,  and  whether  or 
not  it  i/iirmgrtjint  enough  to  attach  it  to  the 
State,  kcwrding  to  evidence  given  to  the  com- 
mittee, tn^WieathecBnfeau  in  America,  corre- 
sponding to  our'Meteorological  Office  and  form- 
ing part  of  the  Department  of  Agriculture,  was 
spending  ;^330,ooo  a  year  on  the  same  work  as 
that  of  the  Meteorologfical  Committee,  whose 
funds  at  the  maximum  were  confined  tOj^i5,3O0 . 
In  Germany,  where  very  large  sums  are  spent 
on  the  oceanic  part  of  meteorology,  it  is  a 
part  of  the  Navy  Department.  We,  with  our 
splendid  navy  and  mercantile  marine,  surely 
ought  to  see  that  this  part  of  meteorology  is  as 
well  cared  for  as  it  is  in  Germany,  and  that 
there  is  no  lack  of  funds,  llie  evidenc<j  given 
before  the  Committee  showed  that  without  the 
help  of  the  hydrographic  branch  of  the  Navy 
the  work  could  not  have  been  carried  on 
with  anything  like  success.  I  am  not  in- 
tending to  enter  into  a  discussion  of  meteoro- 
logical science,  but  it  has  been  pointed  out  that 
if  forecasts  are  any  good  (and  we  have  it  on 
record  that  from  68  and  75  per  cent,  of  them 
are  successful)  they  ought  to  be  made  as  good 
as  possible.  There  is  no  doubt  that  kite  and 
balloon  observations,  and  the  use  of  wireless 
telegraphy  in  mid-ocean  would  give  a  still 
higher  percentage  of  successful  forecasts.  But 
the  additions  must  rtmain  in  abeyance  owing 
to  the  money  limit  which  has  been  fixed  at 
the  same  standard  for  so  many  years. 

Again,  we  find  that  a  very  large  item  of  ex- 
penditure by  the  Meteorological  Office  is  the 
cost  oftelegrams.  It  has  to  pay  the  same  price 
for  the  use  of  the  Post  Office  telegraphs  as  any 
private  individual,  whereas  every  Government 
office  has  the  free  use  of  the  wires,  and 
has  not  to  consider  whether  a  telegram  runs 
to  12  or  120  words,  or  whether  it  sends 
one  or  100.  The  main  object  of  the 
Meteorological  Office  is  to  assist  the  public, 
and  this  is  the  same  as  that  of  Government 
departments,  yet  the  one  is  hampered  by  the 
cost  of  publishing  -information  (which  to  be  of 
the  greatest  use  must  be  transmitted  at  once) 
whilst  the  other  is  not.  The  view  of  the 
committee  which  sat  was  strongly  that  this 
disability  ought  to  be  removed,  so  that  wide 
publicity  to  weather  reports,  especially  in 
harvest  time,  should  be  given.  Finally,  the 
committee  almost  unanimously  reported  in 
favour  of  the  office  being  attached  to  some 
Government  department,  and  proposed  that 
this  should  be  the  Board  of  Agriculture,  a 
department  which  at  presenilis  not  over- 
weighted. Digitized  by  GoOglc 
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I  must  remind  you  that  our.  great  Indian 

dependency  has  been  more  alive  to  the  question 
of  meteorology  than  we  have  at  home  ;  but  I 
trust  that,  backward  as  we  are,  we  may, 
before  long,  attain  that  excellence  of  admin- 
istration which  the  Indian  Meteon^ogtcal  De- 
partment has  exhibited  under  its  present  and 
past  able  administrators. 

What  Govemment  intend  to  do  with  the 
committee's  report  I  do  not  know.  Judging 
from  previous  history  there  seems  to  be  a 
dread  at  the  Treasury  of  any  of  the  present 
departments  having  more  to  do  with  science 
than  is  absolutely  forced  upon  them.  Perhaps 
this  is  natural.  The  lay  official  mind  has,  with 
some  few  exceptions,  never  fully  grasped  the 
importance  of  orderly  and  continued  scientific 
investigation  in  order  to  increase  national  pros- 
perity. It  recognises  it  in  a  way,  fo^  its  need 
is  continually  brought  before  them  by  the 
Press,  but  to  it  the  easiest  plan  is  to  leave  all 
such  investigation  to  societies.  In  Great 
Britain  it  has  never  been  realised  that  to  foster 
such  work  is  a  duty  of  the  nation.  We  have 
ignored  the  very  patent  fact  that  in  &«e 
America  and  in  other  countries  the  necessity 
of  annexing  to  the  State  all  utilitarian 
research  (when  such  research  is  carried  out 
with  the  definite  object  of  public  usefulness) 
is  fiilly  recognised.  I  am  not  proposing  for 
an  instant  that  the  work  which  is  carried 
out  by  individuals  or  societies  should  be  cur- 
tailed, but  there  are  questions  which  are  too 
large,  too  expansive,  and  bearing  too  much  on 
the  public  weal  which  should  be  dealt  with  in 
Great  Britain  as  it  they  are  (say)  America. 

I  suppose  that  Treasury  negotiations  will  be 
opened  with  the  Royal  Society,  who  are  now 
responsible  for  the  Meteorological  Office,  and  I 
should  not  be  very  much  surprised  if  the  same 
class  of  correspondence  which  was  brought 
before  the  committee  takes  place  in  the 
present  as  it  did  in  the  past,  If  the  Royal 
Society  are  wise,  as  I  hope  they  will  be,  and 
not  too  willing  to  give  way.  as  they  often  are, 
they  will  utterly  refuse  to  be  responsible  for  the 
meteorological  observations,  seeing  the  in- 
adequacy of  the  sum  placed  at  their  disposal 
for  the  purpose  of  that  office,  and  wilt  support 
the  committee's  views,  that  it  should  form 
part  of  some  Govemment  department. 

1  have  only  so  far  referred  to  the  Meteoro- 
logical Committee,  but,  at  all  events,  there  is 
the  other  institution,  which  I  have  already 
mentioned,  the  National  Physical  Laboratory, 
which  should  come  into  the  same  categoiy  of 
quasi-public  departments. 


Thenecessityof  a  National  Physical  Labora- 
tory was  pointed  out  in  1891,  by  Sir  Oliver 
Lodge,  in  his  address  as  president  of  the 
Mathematical  Section  of  the  British  Associa- 
tion, and  this  was  further  emphasised  by 
Sir  Douglas  Galton,  the  President  of  the 
Association  in  1895.  Men  of  science,  and 
heads  of  large  industries  pressed  Govern- 
ment for  aid  in  establishing  such  a  labo- 
ratory, which  was  to  standardise  and  verify 
instruments  for  testing  materials,  and  to 
determine  physical  constants.  Such  a  work 
as  this,  was  for  beyond  the  scope  or  means  of 
any  society,  and  yet,  for  the  advancement  of 
trade,  the  time  had  come  when  Great  Britain 
sought  to  rely  on  its  own  resources  for  ob- 
taining accurate  standardising,  and  not  to 
be  forced  to  seek  it  abroad  in  estab- 
lishments founded  and  supported  by  foreign 
States.  At  the  bead  of  the  Govemment  of  the 
day  was  Lord  Salisbury,  whose  well-known 
sympathies  for  science  made  him  take  a 
favourable  view  of  the  project,  and  the  result 
was  that  the  Government  consented  to  help. 
The  Govemment  intended  to  be  and  was 
generous  to  it  at  its  start,  as  it,  no  doubt, 
intended  to  be  to  the  Meteorological  Com- 
mittee in  the  first  instance.  It  has  given 
the  National  Physical  Laboratory  buildings* 
and  a  sum  of  ;^i9,ooo  to  make  the  addi- 
tions to  them,  which  were  absolutely  neces- 
sary to  commence  with.  It  granted  ^^4,000 
a  year  for  four  years,  and  afforded  assistance 
to  it  through  the  Office  of  Works.  The 
National  Physical  Laboratory  is  under  the 
xgis  of  the  Royal  Society,  is  controlled  by  a 
general  committee  of  experts  and  an  executive 
committee  chosen  from  the  former.  They  have 
Lord  Raylcigh  for  its  chairman  and  the  great 
advantage  of  the  presence  of  the  Secretary  of 
the  Board  of  Trade  as  one  of  its  most  active 
members. 

The  term  of  years  for  which  the  grant  was 
made  nms  out  in  March  next,  and  its  finan- 
ctal  position  has  to  be  reviewed  by  the  State 
through  the  Treasury. 

Its  existence  and  development  has  be- 
come a  necessity  through  the  excellent 
work  that  it  has  already  done.  Taking 
the  year  1903,  1,540  tests  were  made  for 
the  public  in  subjects  very  diverse  in 
nature.  Thus  tests  were  made  for  resistance 
coils,  electrical  supply  meters,  varieties  of 
thermometers,  gauges,  density  determinations, 
capacities  of  glass  vessels,  examination  of 
specimens  of  metal,  steel  analysis,  incandes- 
cent lamps,   photographie>  lenses^  vacuum 
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pressure  gauges,  strength  '  of  materials* 
It  appears  also  that  29.477  instruments  were 
nrified,  and  the  remark  in'tbe  committee's 
report  is  one  of  Intivest  in  regard  to  the  last 
nntttbers.  Tfaeysay,  "  It  will  be  noticed  that 
there  is  a  fall  of  3,500  in  the  number  of  clinical 
tliennometers  tested  "  in  comparison  with  the 
previous  year.  Verbum  sap.  Great  Britain 
was  at  war  in  that  year,  so  that  the  services  of 
the  National  E^sical  Laboratories  were  uti- 
lised amoost  other  things  for  Government. 
But  it  is  also  mentioned  that  there  is  work 
of  first-class  importance  to  the  public  which 
it  has  been  forced  to  refbse  owing  to  lack 
of  funds.  Standardising  is  not  a  luxury  in 
the  present  day,  and  Eng^d  has  su&red 
much  in  its  trade  oning  to  the  want  of  it. 

1  cannot  do  better  than  quote  a  German 
Press  comment  which  the  director,  Mr.  Glaze- 
brook,  also  quoted  in  his  paper  on  the  Labora- 
tory at  the  recent  meeting  the  Biitish  Asso- 
ciation. The  JDeutsche  Mechanische  Zeitung, 
la  June  of  this  year,  when  commenting  on  the 
%ure6  I  have  here  given,  writes  :  —  "  Our 
German  instniment- making  trade  has  every 
cause  to  watch  carefully  the  development  of 
Ibe  National  Physical  Laboratory,  and  to  take 
thnely  precautions  bef(H«  the  advantages  which 
it  has  akefady  secured  against  English  compe- 
tition are  too  seriously  reduced."  I  suspect 
if  more  aid  be  not  promptly  given,  that 
toe  precautions  they  may  propose  to  take 
will  be  unnecessary.  They  may  then  look  with 
sadsfEtction  at  their  own  bureaux,  which 
they  know  are  properly  equipped  and  im- 
perially supported.  The  following  table  will 
show  the  amounts  granted  by  the  different 
States  in  regard  to  these  laboratories  : — 


Here  we  hav&  a  direct  comparison  of 
grants  and  turn-out  of  work.  Great  Britain, 
I  think  I  may  say,  has  no  reason  to  be 
ashamed  of  the  work,  though  it  has  of  the 
grants.  In  connection  with  the  results  given 
in  the  Table,  I  may  point  out  that  France  and 
the  United  States  started  their  institutions 
after  the  inauguration  of  our  own  laboratory. 
It  may  be  they  profited  by  our  mistakes,  or, 
more  likely,  viewed  the  importance  of 
work  to  be  carried  on  from  a  higher  stand- 
point  than  ourselves.  Nevertheless,  with 
only  the  example  of  Germany  to  guide 
them,  and  probably  entertaining  the  opinion 
that  German  views  of  scientific  research 
are  extravagant,  I  think,  as  I  have  said 
before,  that  the  Treasiuy  were  generous  at 
the  time,  but  with  the  later  experience  of 
what  France  and  the  United  Stal?s  have  since 
done,  a  liberal  review  of  the  further  needs  of 
the  Laboratory  should  be  entertained. 

The  idea  of  making  any  such  institution  a 
State  institution,  it  may  be  supposed,  was 
never  entertained  by  the  Government,  such 
a  notion  being  foreign  to  existing  precedent. 
The  precedent— bad  precedent  too— had  to 
govern  the  situation.  We  have  only  to  look 
across  the  Atlantic  to  see  how  our  Anglo- 
Saxon  cousins  treat  such  matters.  There,  in- 
stitutions such  as  I  have  here  described,  are 
part  and  parcel  of  a  State  department,  and 
have  a  handsome  annual  grant  allotted  to 
them.  The  Government  of  the  United  States 
recognised  the  public  need,  and  so  did 
Conp%ss,  with  the  result  that  the  public 
need  is  catered  for  by  a  public  department 
as  it  should  be. 

In  regard  to  the  National  Physical  Labora- 
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tory,  it  is  no  secret  that  at  the  present  moment 
it  is  hampered  by  want  of  funds  for  equipment 
and  staff.  Its  refusal  of  work  has  only  pro- 
ceeded from  this  cause.  The  report  which  it 
issued  showed  that  its  expenditure  had  been 
larger  than  its  income  of  ;^9,ooo,  an  income 
wbich  is  derived  from  a  variety  of  sources  :— 
Treasury  grant,  £^,ooo  \  Gassiot  Fund,  £^oo 
■(about) ;  from  Meteorological  Committee, 
ji^40o;  fees,  &c.,  /4.300  (about).  In  ad- 
dition to  this  there  has  been  j^i,2oo  in 
donations.  It  is  quite  natural  and  right 
that  the  commercial  and  scientific  position 
of  such  institutions  should  be  reviewed 
from  time  to  time,  but  surely  it  is  better 
that  its  necessities  should  be  recognised 
annually  as  in  America  rather  than  every 
five,  ten,  or  twenty  years,  as  it  may  be  with 
us.  If  progress  such  as  is  necessary,  and 
is  expected  from  them,  is  to  be  made,  their 
financial  wants  should  be  known  and  con- 
^dered  at  much  shorter  periods. 

Whether  the  Laboratory  can  become  self- 
supporting  is  a  matter  of  doubt  to  my  mind. 
Even  if  it  should  be  so,  that  is  no  reason  for 
taking  it  away  from  State  control,  which 
always  gives  an  impress  to  decisions,  and  it  is 
a  pledge  that  gain  is  not  its  only  obfect. 
Certainly  it  would  never  arrive  at  the  propor- 
tions that  the  huge  more  than  self-supporting 
department,  the  Post  Office,  has  arrived  at. 
The  example  of  Germany,  where  the  State 
takes  the  fees,  and  supports  the  institution,  is 
worth  following. 

I  might  refer  to  researches  in  solar  physics 
aiso,  which  are  carried  out  in  the  iron  shanties 
at  South  Kensington,  under  the  control  of  the 
Board  of  Education.  The  sum  of  j^7oo  is 
allotted  as  a  grant  in  aid  for  the  work  that  is 
carried  out  there,  and  some  of  the  staff  are 
borne  on  the  estimates,  but  if,  as  is  to  be 
believed,  some  of  the  tremendous  problems  of 
the  causes  of  famine  and  plenty  are  depen- 
dent on  the  sotar  phenomena,  then  this 
work  should  be  enlarged  and  encouraged. 
The  expenditure  of  ten  times  the  sum 
■n  one  year  may  enable  millions  of  pounds 
and  lives  to  be  saved  which  may  be  lost  from 
the  scant  supply  of  needful  means.  It  is  true 
that  the  Solar  Physics  Observatory  is  under 
the  Board  of  Education,  but  if  its  history 
were  written,  I  doubt  not  that  it  would  be 
found  that  from  its  very  first  inception  (due 
to  the  repeated  recommendation  of  a  host  of 
scientific  men  who  foresaw  something  of  what 
might  be  expected  from  it)  the  State  wanted 
none  of  it.  It  may  be  said  that  if  the  Meteoro- 


logical Office  and  the  National  Physical  Labo- 
ratory were  attached  to  a  Government  depart- 
ment, they  might  be  starved  in  the  same  way. 
I  do  not  believe  it  possible  that  such  should  be 

the  case,  for  these  two  are  of  ostensible 
use  to  the  ordinary  public,  and  appeal  to  that 
most  sagacious  and  popular  person  the  man  in 
the  street,  in  a  way  that  solar  ph3rsics  does  not. 
The  last  deals  with  problems  which  are  fot 
future  use,  but  it  is  intimately,  most  intitnately, 
connected  with  meteorology.  If  the  Meteoro- 
logical Office  becomes  attached,  as  it  even- 
tually must  be,  to  a  Government  department, 
the  Solar  Physics  Observatory  and  staff  should 
be  attached  to  the  same  department. 

There  is  another  reason  for  attaching  these 
institutions  to  the  State,  and  this  I  have  re- 
ferred to  in  a  previous  paragraph,  viz., 
the  question  of  staff.  Supervision  must  be 
scientific,  and  may  be  carried  out  by  a  scientific 
committee,  changes  in  which  caused  by  death 
or  other  causes  are  gradual,  so  that  one  scien- 
tific man  replaces  another,  and  the  c<»itinuity 
of  the  supervision  is  maintained.  Scientific 
supervising  committees  have  a  distinct  advan- 
tage over  any  casual  scientific  advice  which  is 
called  in  by  a  Government  office.  The  selec- 
tion of  advisers  by  a  political  or  permanent 
head  of  of  an  c^ce,  is  a  task  for  which 
few  are  desirous  to  undertake,  owing  to 
causes  to  which  I  need  not  refer.  The 
services  of  such  a  committee  may  be 
gratuitous,  as  it  is  in  other  advisory  com- 
mittees, and  I  may  add  that  men  of  science, 
like  men  of  standing  in  other  walks  of  life*  are 
ever  ready  to  give  their  services  for  such  a 
purpose.  But  when  we  consider  the  position 
of  what  ought  to  be  the  permanent  staff,  the 
conditions  are  completely  different.  I  need 
not  ask  you  \^hether  the  permanent  staff  of 
a  Government  office  would  care  to  work  on  the 
same  terms  as  those  of  the  staff  of  one  of  these 
quasi-public  offices.  If  a  man  is  in  the 
former  he  knows  that  given  health  and  fair 
service  he  will  be  entitled  to  a  pension  which  at 
all  events  will  enable  him  toend  his  days  respect- 
ably, but  if  he  is  in  the  latter  he  knows  that  his 
pension,  if  any,  will  be  inadequate,  and  that  bis 
salary  will  not  bear  comparison  with  that  of  men 
who,  in  somewhat  the  same  position  of  re- 
tiponsibility,  have  a  pension  secured  to  them. 
He  further  knows  that  any  pension  he  may 
get  will  be  at  the  expense  of  those  re- 
searches which  he  is  supposed  to  aid.  It 
has  been  said  that  the  man  who  is  with- 
out a  pension  should  save.  So  he  ought, 
but  as  everyo^,^,  taig^^jg  always 
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as  excuse,  particularly  where  the  salary  is 
snail,  fot  spending  money  on  which  a  man  can 
lay  his  hand.  It  is  far  better  for  some  one 
cbe  to  be  provident  for  him.  It  is  no  use 
wasting^  time  on  platitudes  as  to  thrift.  Take 
ao  Englishman  who  has  no  private  means  of 
bis  own,  and  unless  he  has  a  strength  of  mind 
and  capacity  for  self-denial  which  is  possessed 
by  only  a  very  small  per-centage  of  the 
popalace  he  will  leave  the  office  a  pauper 
and  will  probably  become  an  object  of  charity. 

If  the  Government  will  recognise  the  two 
institutions  as  doing  essentially  public  service, 
and  ask  for  the  necessary  funds,  I  believe 
Parliament  would  vote  the  supplies  in  the 
same  ungrudging  manner  that  Congress  has 
done,  as  they  would  look  upon  them  as  a 
paying  investment.  Parliament  realises  most 
frequently  before  Government  does  the  im- 
portance of  any  puUic  work.  The  most 
happy  solution  of  the  problem  would  be 
(i)  to  have  some  department  of  State  to 
which  these  and  other  kindred  scientific  in- 
stitutions should  be  attached;  (2)  to  have  a 
'  scientific  advisory  board ;  (3}  to  distinguish 
cleariy  between  grants  for  research,  equip- 
ment, and  material  and  those  for  stafE. 

The  question  may  be  asked  as  to  what 
department  these  various  institutions  should 
be  attached,  and  how  such  a  branch  of  it  as 
deals  with  science  should  be  arranged  ? 

Had  the  Department  of  Science  and  Art 
been  in  existence,  I  should  not  have  hesitated 
in  thinking  that  its  functions  should  have  been 
enlarged,  and  that,  besides  supervising  science, 
technical,  and  art  instruction,  it  should  have 
had  charge  of  the  various  institutions  to 
which  I  have  referred.  Its  very  designation 
would  have  made  it  right  and  proper.  To  a 
certain  extent  the  other  departments  recognised 
it  as  something  more  than  an  educational 
department.  The  Foreign  Office  and  various 
other  State  departments  frequently  referred 
to  it  for  purposes  other  than  educational, 
and  in  had  the  advantage  of  having  at 
its  command  the  services  of  that  distin- 
guished body  of  men  who  are  attached  to  the 
Royal  College  of  Science,  also  its  science 
examiners,  who  were  mostly  Fellows  of  the 
Royal  Society.  This  department  was  thus  en- 
abted  to  give  opinions  and  advice,  which 
were  the  reflex  of  those  of  the  upper  ten  of 
adeoce.  That  department  is  now  defunct  and 
mefged  in  the  Board  of  Education,  but  still 
has  atached  to  it,  besides  its  educational 
colleges,  the  Solar  Physics  Observatory  and 
Ae  Getdpgical  Surrey.   I  do  not  know  whethe- 


the  Board  of  Education  would  undertake  any  ne«^ 
duty  when  its  hands  are  full  with  the  new  prob- 
lems in  education  and  its  administration. 
If  not,  it  would  seem  that  the  department, 
which  has  not  as  yet  been  over-burdened, 
would  be  the  Board  of  Agriculture,  which 
already  administers  the  Fisheries,  the  Ord- 
nance Survey,  and  Kew  Gardens.  In  regard 
to  the  advisory  board,  all  evidence  points  ta 
seeking  the  advice  of  the  Royal  Society.  The 
Treasury,  India  Office,  and  other  offices  refer 
matters  for  the  consideration  of  the  Council  of 
the  Royal  Society.  The  references  are  many* 
and  the  Fellows  willingly  give  their  time  on 
the  various  committees  which  are  formed  ta 
report  on  the  various  subjects.  The  Royal 
Society  is,  as  I  have  said,  responsible  for  the 
annual  grant  of  ;£4,ooo  given  by  Government, 
for  research,  for  the  Meteorological  Office- 
and  for  the  National  Physical  Laboratory. 
As  a  Fellow  of  that  society  I  am  delighted 
that  the  Government  recognise  that  it  can 
justly  have  every  confidence  in  its  advice  and 
guidance  in  all  matters  of  science.  It  is  the 
natural  body  to  which  to  look  for  scientific 
advice,  as  it  has  in  its  ranks  the  most  pro- 
minent men  of  science  in  all  branches. 

For  this  reason  I  should  deprecate  any  depar- 
ture from  the  existing  practice  of  constituting  it 
the  adviser  to  the  Government,  and  should  any 
department  be  formed  to  take  special  cogni- 
sance of  science,  I  think  that  it  should  have 
the  council  of  the  Royal  Society  as  an 
advisory  body.  This  would  have  the  advantage 
of  stereotyped  advice  not  being  tendered.  Tht^ 
annual  changes  of  a  part  of  the  Council  whilst; 
preserving  continuity  prevent  grooves  being- 
made.  The  Council  should,  of  course,  have  per- 
fect freedom  as  to  the  method  it  might  choose  to 
adopt  in  arriving  at  any  opinion.  Nor  would 
I  propose  any  departure  from  the  principle  that 
the  advice  given  should  be  in  the  future  as  in  the- 
past— unpaid  for  —  except  so  far  that  the 
funds  of  the  society  should  in  no  ways  suffer, 
owing  to  its  taking  upon  it  this  advisory  posi- 
tion. Any  extra  expenditure  due  to  this  cause 
should  be  defrayed  by  the  department  ifc 
advises.  Further,  having  this  advisory  body 
there  should  be  at  the  head  of  that  branch  of 
the  department  some  eminent  man  of  science,, 
with  some  scientific  assistants,  who  would  be 
enabled  to  understand  in  its  full  bearings  the 
nature  of  the  advice  offered,  for  it  is  not 
always  that  even  a  really  efficient  Civil  servant 
is  enabled  to  distinguish  between  physics  and 
medicine.  There  might  be  other  dangers  in  not 
having  a  man  of  8cien5i§tfticfiJ^©Jtffe^'ec*^ 
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'-which  it  is  not  needfnl  to  specify.  -  I  would  even 
go  so  faras  to  say  that  the  advisoiy board  should 
be  consulted  as  to  6btatmng'  a  fit  and  proper 
person  to  fill  the  post.  With  a  department 
looking  after  the  administration  of  these  bodies, 
there  would  be  but  slight  danger  that  the 
charges  on  the  estimates  would  not  be  appro- 
priated as  proposed.  Such  a  department  should 
be  responsible  for  all  scientific  branches  of 
v/ock  which  were  not  strictly  educational  or 
departmental.  Thus  the  Survey,  the  National 
Physical  Laboratory,  the  Meteorological  Office, 
and  the  Solar  Physics  would,  at  all  events,  be 
under  its  rule,  and  the  administration  of  the 
grants  in  aid  to  the  various  bodies  which  now 
receive  them  should  be  part  of  its  functions. 

Another  function  that  it  should  undertake 
would  be  to  act  as  the  Department  of  State,  to 
whom  all  scientific  societies  would  address 
themselves  when  matters  afiEecting  the  public 
'weal  were  brought  before  them. 

It  would  be  the  link  connecting  Government 
with  the  world  of  science,  a  link  which  is  non- 
existent at  present,  but  which  is  much  needed. 

I  trust  that  the  facts  I  have  placed  before 
you  show  that  the  time  ought  to  have  arrived 
when  something  must  be  done  to  put  these  two 
public  institutions  on  a  proper  footing  worthy 
of  the  nation.  Trade  and  industry,  agriculture 
and  health,  are  each  and  all  dependent  to  a 
tangible  extent  on  one  or  both  of  them. 

I  have  perhaps  strayed  away  from  actual 
Society  of  Arts  work  too  long,  but  the 
subject  is  one  on  which  I  feel  strongly, 
but  I  must  not  conclude  without  a  word  or 
two  on  the  present  position  of  the  Society 
of  Arts.  To-night's  meeting  marks  the 
commencement  of  the  151st  year  of  the 
Society's  Ii£e.  Its  membership  is  now  about 
3,700,  almost  the  highest  number  it  has  ever 
reached.  The  finances  of  the  Society  are 
on  a  sound  footing,  though  the  property  of  its 
own  is  but  small,  consisting  as  it  does  of  such 
savings  as  have  of  recent  years  been  set  aside 
from  current  revenue.  We  have,  however,  to 
remember  that  the  tenure  of  our  present  build- 
ing may  come  to  an  end  within  a  few  years, 
when  the  need  of  providing  a  new  home  will  be 
forced  upon  us,  and  this  will  no  doubt  be 
costly. 

During  the  150  years  of  its  existence  the 
Society  has  done  much  useftil  work,  and  none 
more  useful  than  in  the  last  few  years.  It 
occupies  a  position  quite  peculiar  to  itself,  and 
is  very  wide  in  its  aims.  The  King  has  re- 
cognised the  part  it  plays  and  has  played  by 
c«naining  its  President  when  he  was  Heir  to 


the  Throne,.  «id  contjoningr  *S'  its  Pation  at 
the  jnesent  time. 

•  We  have  as  oitr  O^udent  the  Fririce  of 
'  Wales,  and  he  has  shown  his  interest  in  various 
waj  s  in  its  welfare.  I  should  like  to  see,  in  the 
fourth  half  century  of  its  existence,  the 
patronage  which  has  been  so  graciously 
extended  to  it  made  patent  by  ^  prefix 
which  would  indicate  it.  Whether  or  not,  the 
Society,  I  have  no  doubt,  will  play  the  same 
useful  part  in  the  coming  fifty  years  as  it  has 
in  the  past,  and  I  trust  this  year  may  be  a  year 
when  it  will  have  increased  energy  and  vigour, 
and  will  at  its  close  show  that  it  has  fiilly 
maintained  its  old  prestige,  of  which  we  mem- 
bers are  so  justly  proud. 

After  delivering  the  Address  the  Chairman 
presented  the  Society's  medals  which  were 
awarded  for  papers  read  during  last  Session. 

At  the  Ordinary  Meetings  : — 

Sir  Charles  Malcolm  Kennedy,  K.C.M.O., 

C.B.,  "  The  Fiscal  Problem." 
Arthur  Gulston,    Ice  Breakers  and  tbeir  Ser- 

rices." 

Robert  Jones.  M.D.,  B.S.,  M.R.C.P.,  F.R.C.S., 
"Phy&ical  and  Mental  D^eneration." 

J.  C.  Medd,  "  Agricultural  Education." 

Thomas  Tvree,  F.I.C.,  F.C.S.,  "The  Need  of 
Duty-fiee  Spirit  for  Industrial  Puiposes." 

WiLUAM  Pollard  Digsv,  "  Sutistics  of  tbe 
World's  Iron  and  Steel  Industries." 

Richaxd  R.  HouiES,  C.V.O.,  '*  Eariy  Fainting 
in  Miniature." 

In  the  Indian  Section  : — 

J.  M.  Maclean,  "  India's  Place  in  an  Imperial 
Federation." 

Frank  Birdwood,  B.A.,  "China  Grass:  its  Fast, 
Present,  and  Future." 

In  the  Colonial  Section : — 

Lady  Luoard  (Miss  Flora  L.  Shaw),  *'  Nigeria." 

Alfred  Eumott,  M.P.,  "Cotton  Growing  In  the 
British  Empire." 

In  the  Applied  Art  Section  : — 
Frank  Waxkek,  "  The  British  Silk  Industry." 
Alfred  East,  A.R.A.,  "The  Sentiment  of  I>ca>- 

ratioa." 

Alan  S.  Cole,-  C.B.,  "Recent  DevelofiiiMiitt  in 
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Sif  Stxcakt  Bayuy,  K.C.S.I.,  in  propot- 
tPf  ■  vote  of  thanks  to  the  Cbainnan  for  faia 
iatemtmg  and  nliuble  address,  said  he  was  oot 
so  aaguine  as  to  believe  that  a  Govenunent  of 
etliM-  party  would  be  willing  to  enter  the  net 
idiicfa  he  bad  pbiced  in  sight  of  the  wary  bird, 
but  if  tbey  would  listen  to  the  words  of  wisdom 
which  had  been  uttered,  they  wooM  be  doing 
the  coon  try  one  of  the  greatest  jmnible  services. 

Sit  CuASLES  Kennedy,  K.C.M.G.,  C.B., 
sKooded  the  Rsdation,  which  was  carried  nnani- 
Boady. 

The  Chairman  acknowledged  the  compliment, 
and  the  meeting  tenninated. 


MISCELLANEOUS. 


CHEMICAL    CONGRESS,  UkCE,  1905. 

Ammg  the  congresses  arranged  in  connection  with 
the  Li^ge  International  Exhibition  of  next  year,  and 
«ith  which  the  co-operation  of  the  Belgian  Govem- 
■tent  ii  ensured,  that  on  Chemistry  and  Pharmacy, 
cotToked  the  Belgian  Chemical  Sodety  and  the 
li^Se  Phannacentical  Association,  is  to  be  held  at 
tke  end  of  July,  1905.  It  will  promote  a  preliminaiy 
debite  of  the  qaesticms  already  submitted  by  the 
BerUn  Congress  of  Applted  Chemistry,  1903,  to  the 
ddibersukias  of  that  to  be  held  at  Rome  in  [906,  and 
the  decisions  of  the  Lifege  Congress  will  be  presented 
to  the  latter  as  national  de^derata,  while  other  qaes^ 
tions  raised  by  competent  societies  will  be  discussed 
and  then  referred  to  future  congresses. 

Ibe  Litge  Congress  is  to  be  divided  into  the 
foOomng  sections; — i.  General  chemistry,  physico 
dieinistry ;  t.  Analytical  chembtty,  apparatus  and 
instmnKats;  3.  Industrial  mineral  chemistry,  in- 
dnding  metallargy  and  industrial  organic  chomstry 
(sogar-boOing,  fennentation,  tanning,  dyeing,  &c.) ; 
$■  Pharmaceutical  chemistry;  6.  The  chemutry  of 
food  substances;  7.  Agiicultural  chemitiry,  ma- 
inncs;  8.  Biological  and  physiological  chemistry 
'if^ilicadon  to  hygiene  and  bacteriology)  ;  9.  Toxi- 
oology;  10.  Practical  pharmacy;  and  ii.  Legisla- 
tion and  professional  interests,  deonthology. 

The  president  of  the  organising  committee  is  Prof. 
A.  Gtlkinct,  of  Li^ge,  and  the  vice-presidents,  Prof. 
L.  Crismer  and  M.  A.  Delante.  Further  information 
CO  he  obtained  on  applying  to  one  of  the  secretaries — 
U.  J.  Raymond,  16,  Place  des  Carmes,  liige,  and 
U. }.  Wantera;,  83,  Roe  Som-endne,  Kussels. 


COAL  IN  THE  SOUTH-EAST  OF  ENGLAND. 

From  drcnlats  just  issued  by  the  Consolidated 
Kent  ColKeries  Coqwntitm,  Ltd.,  It  spears  that 
At  Mtml  obitede*  mherent  to  tin  piercing  the 
mV'bcitiBg  ttnta  ovedyipg  tUi .  coilfidd  have 
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been  overcome,  and  a  pitsfaaft  sink  tlmmgh  fitMi 
the  surface  to  the  coal  seams. 

The  Kindt-Chaudron  method  by  which  the  woric 
has  been  accomplisbed  is  a  Belgian  process,  first 
introduced  into  this  country  at  the  Cannock  and 
Huntingdon  Colliery  (an  extension  of  the  Cannock 
Chase  Coalfield)  by  Mr.  F.  W.  North,  a  member  of 
the  Society  of  Arts,  «ho  was  the  consulting  engineer 
for  that  enterprise,  and  was  afterwards  adopted  \if 
Mr.  John  Daglish  at  the  Witbum  Collieries,  near  the 
coast  at  South  Shidds.  It  reverses  the  usual  process 
of  sinking  jrft  shafts  by  emjdoying  the  labour  at  the 
surface  instead  of  the  bottmn  a[  the  pit,  and  after 
having  excavated  the  circular  shaft  to  any  reasonable 
depth  by  means  of  huge  boring  tackle,  fitting  it  with 
cast  iron  cylinders  to  bermerically  seal  back  all  water 
by  the  compression  of  the  Moss  Box  Gland,  a  unique 
part  of  the  invention,  without  any  labour  being  used 
below  surface  level. 

The  circular  alluded  to  states  that  1,100  feet  in 
length  of  these  cast  iron  cylinders  weighing  4,000 
tons  have  been  successfully  lowered  into  the  pit 
which  is  now  lined  with  this  enormous  iron  cylinder. 
The  usual  tests  having  been  ap^rfied,  it  is  found  to 
have  effectually  cut  off  the  water  bearing  beds,  so  that 
it  is  now  possible  to  proceed  with  the  sbking  of  the 
working  shaft  without  any  trouble  from  water. 


OBITUARY, 


'Wi&LiAH  Samuel  Trounce  and  William 
John  Trounce.— During  the  last  week  the  Society 
of  Alts  has  suffered  a  severe  loss  by  the  sudden 
death  of  the  two  chief  members  of  the  firm  of 

'William  Trounce,  printers  to  the  Society  for  over 
fifty  years.  Mr.  William  Trounce,  father  of  Mr, 
William  Samuel  Trounce,  undertook  the  printing  of 
the  Journal  in  1853,  commencing  with  the  first 
number  of  the  second  volume,  and  since  he  died, 
about  thirty  years  ago,  the  work  has  been  carried  on 
by  his  son  and  grandson,  both  of  whom  have  now 
died  within  a  few  hours  of  each  other.  The  firm  was 
originally  established  in  Cursitor-street,  Chancery- 
lane,  and  it  was  through  the  reputation  th^  had 
obtained  as  law  printers  that  they  first  became  known 
to  Mr.  Peter  Le  Neve  Foster,  the  Secretary  of  the 
Society  of  Arts  in  1853.  To  a  large  extent,  in  con- 
sequence of  their  connectiMi  with  the  Society,  the 
business  developed,  and  in  the  seventies  it  moved  to 
Gough-square,  Fleet-street,  where  its  offices  have 
since  remained.  On  the  death  of  the  founder  of  the 
firm,  the  control  of  the  business  passed  into  the 
hands  of  William  Samuel  Trounce,  but  he  soon 
reUnqoiahed  the  actual  management  of  that  depart- 
ment connected  with  the  Society  of  Arts  to  his  son, 
William  John  Trounce,  who  carried  it  on  till  the 
day  of  his  death.  On  Friday  nu«ning,  nth  ipt., 
he  died  snddenly  from  n|iti9iM>p^O@giOa 
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■the  Udrty-dgbth  year  of  hii  «ge,  having  left  bis 
bosiness  on  tbe  previous  night  apparently  in  his  usoal 
bealtb.  On  the  fidlowing  Monday  night,  the  14th 
inst.,  bis  father,  Mr.  W.  S.  Tronoce,  the  head 
of  tbe  firm,  also  died  suddenly,  at  tbe  age  of 
siity-fonr,  from  heart  failure,  caused  by  grief  at 
tbe  loss  of  a  son  in  whom  be  felt  great 
pride,  a  pride  amply  justified  by  that  son's  great 
business  capacity,  courtesy  and  con&tant  endeavour 
to  carry  out  tbe  'wishes  of  those  by  whom  be  was 
employ  ed,  Mr.  Trounce  senior  had  for  several  years 
suffered  from  an  affecttcm  of  tbe  ej'es  that  necessi- 
tated his  leavhig  the  chief  charge  of  the  bouness  in 
the  competent  hands  of  his  sou. 


GENERAL  NOTES. 


CoACHBUiLDiNG  Prizrs.— The  Company  of  Coach 
Makers  and  Coacb-haruess  Makers  of  London  offer 
tbe  following  prizes  for  competition  among  Briti^ 
subjects  engaged  in  tbe  trades  of  coach  making  and 
coach-harness  making  and  accessory  trades,  and 
members  of  drawing  and  technical  classes  in  con- 
nection with  such  trades,  resident  in  tbe  United 
Kingdom  of  Great  Britain  and  Iieland.  Competition 
No.  I  (open  to  teachers  of  technical  classes  and 
previous  prize  winners  in  the  company's  competitions) 
— For  drawings  of  a  sound  strong  jobmaster's  "  Char- 
a-banc,"  to  seat  twenty  pasicngers  insidr,  safe  and 
easy  access  bsbind ;  scale  4  inches  to  the  foot  >' 
1st  prize,  tbe  Company's  silver  medal  and  ,^5  5s. ' 
2nd  prize,  tbe  Company's  bronze  medal  and  £2  as. 
Competition  Xo.  2  (open  to  all,  except  teacheis 
and  previous  piize  dinners  in  tbe  Company's  com- 
petitions)— For  a  drawing  of  a  small  light  omnibus, 
to  asat  persons  inside,  fdlo«ing  16  inches  for 
e:  ch  person  (measuring  tbe  front  of  each  seat) ; 
scale  4  inches  to  the  foot ;  on  paper  6  feet  by  4  feet 
6  inches ;  ist  prize,  jQ^  5s.  ;  2nd  prize,  £2  2S. ; 
3rd  prize,  ^ I  I.  Competition  No.  3  (open  to  all) — 
For  side  ^iew,  plan  and  secuon  drawings  to  full 
working  size  (coloured)  of  all  tbe  metal-work,  ex- 
clusive of  wheels,  axles  and  springs,  of  an  ordinary 
one-horse  landau ;  ist  prize,j^33B. ;  2nd  prize,  j^i  is. 
Competition  No.  4  (confined  to  coach  trimmers) — 
For  tbe  best  made  pair  of  spring  cushions  for  a 
brougham,  any  size,  but  the  depth  not  to  exceed  ux 
inches,  the  springs  not  necessarily  steel.  All  other 
points  of  merit  being  eqnal,  preference  will  be  given 
to  tbe  shallowest  in  deptn  ;  scale  3  inches  to  tbe  foot ; 
1st  prize,  /5  5s. ;  and  [»ize,  £2  2s. ;  it  is  hoped  that 
emplc^'ers  will  assist  by  lending  tbe  necessary 
nuterials.  Competiiion  No.  5  (open  to  all)— The 
Master,  Sir  Alfred  Seale  Haslam,  M.P.,  offers 
j^io  ICS.,  and  the  Company  offer  a  sUver  and  bronze 
medal  and  ^^5  5s.,  for  a  design  for  a  complete  motor- 
car to  cany  two  people  in  the  bind  part  and  two  on 
tbe  driver's  seat,  including  the  chauffeur ;  the  bind 


part  to  be  convertible  from  an  open  to  a  closed 
carriage ;  side  view  and  half  plan ;  scale  3  inches  to 
the  foot ;  ist  prize,  the  Company's  silver  medal  an4 
;^io  IDS. ;  2nd  prize,  the  Company's  bronze  medal 
and  ^5  5s.  Competition  No.  6  (opra  to  those  nnder 
18  years  of  age  who  have  never  won  a  prize  in  the 
Company's  competitions)— For  drawings  in  ink  of  a 
T  cart,  side  view ;  ist  prize,  ;^2  2s. ;  2nd  prize,  j^i  is. 
Tbe  above  prizes  will  be  accompanied  by  tbe  cer- 
tificate of  the  Company. 


AfEETIAGS  FOR   THE  ENSUING  WEEK'. 

ICoNDAT,  Nov.  9i...Geofraphica],  UniT^nily  of  London 
Burliaftou-gardrat,  W.,  8j  p.m.  Or.  Hontrr 
Worknan,  "  Ezi.I<mtioDi  in  the  Wettcri> 
Uimala;Bi.'* 

Britiib  Architect*,  9,  Conduit- itrert,  W.,  8  p.m. 
(.  Mr.  L.  G.  Uoucbcl,  "Monolithic  ConitrtictioQ 
in  Hennebiqu«  Fcrro  -  Concrete."  >.  Mr.  W. 
Ouno,  "  Conitruction  ud  Streogth  of  Reinforced 
Concrete." 

Camera  Club,  Charlnff-crott-nwd,  W.C  ,  1}  p.111. 
London  Institution,  FinibnTT-circus,  B  C>,  5  p-a. 

Ur.  E.  Burton-Brown,  "Recent  Excav»tion>  in 

the  Komao  Forum." 
TvsSDAY,  Nov.  21.  United  Service  Tnititution,  '9'hit'hall, 

S.  W.,  3  p  m,  Cotooel  G.  E.  Gonraud. "  The  Firrt 

Kegiment  of  Volunteer  Cavahy,  L'.SA.,  in  tho 

War  of  Srcesaion,  1861-65;  how,  when  and  where 

miied,  and  some  of  its  doincs." 
Uedlcal  and  CbirarKlcal.  to,  Hanover-aqnare,  W.,  t\ 

P  in. 

CiTil  Bnsineer*,  ts,  Greftt  Ceorre-etreet.  SW, 
8p.n).  Mr.  J.  F.  Clt-verton  SDell,  "  Diitribu^ 
of  Electrical  Enersy." 

Antbropolofical,  3,  Hanover^nare.  W.,  8}  p.m. 

Colonial  Inst,  W  hiteball  Kooma,  Whitehall -pi ace, 
5.W.,  4  p.m.  Mr.  W.  Staley  Spark.  "The 
Wealth  of  Canada  aa  an  Agricultural  Countrr-  ' 
WlDHSSDAV,  Nov.  a3...SOCIETY  OF  ARTS,  JohB-atrert> 
Adelphi,  W.C,  8  p.m.  Mr.  R.  H.  Morgan,  "Tbe 
SfHematic  Promotion  of  Britiib  Trade," 

Geological.  Burlington -fa  ouM,  W..  S  p.m. 

Ihe  Fandar Society,  oa,  Victoria-rtn-et.  S.W.,  8p  ni- 
1.  ProfemoT  L.  Kahlenberg, "  Recent  Inveatigatiors 
Bearing  00  the  Theory  of  Eler.troljtic  Dlaaocia- 
tion."  z.  Mr.  F.  J.  Brislee,  "The  Potential  the 
H)  drogen— Ozjgen  Cell," 

Ro)-aI  Societjr  <rf  Lit.  ruture,  ao,  Hanover  aqnare, 
W.,  81  p.m. 

TuvKSDAy,  Nov.  i4...Ko)ral,  Burlington -bouse,  W ,  4)  p.m. 
Andqoaries,  Borlingtoo-bouas,  W.,  8}  p.m. 
London  Institution.  Fioaburr-circua,  B.C.,  6  pm- 

Mr.  M.  N.  Drucquer,  "Law  and  Cuktom  of  the 

Stock  Exi  hange." 
United  Service  Inttitnte,  Whitehall,  S.W.,  ]  p-n- 

Lb-Col.  C.  B.  Majrne,  ''  The  Lance  aa  a  Cavalry 

Weapon." 

Electrical  Engineers,  15,  Great  Goorge-street,S.W., 
8  p.m. 

FaiOAV,  Nov.  15., .Architectural  Association,  iS,  Tufiin- 
street,  S.W..  7!  p.m.    Messrs.  J.  T.  Michleth- 
waite  and  E.  Priuleau  Warren,  "Eacavatioos  in 
Westminstf  r." 
Clinical,  ao,  Hanover' square,  W.,  8}  p-M. 
Ihyaicnl,  Chemical  Society's  Rooms,  Bnrlington- 
house,  W.,  5  p  m. 
Satusdat,  Nov.  a6...BoUnic.  I««r  Ctrcl«,R«twit'a-pwk, 

N.W.,  3tspteed  by  V^OOglC 
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NOTICES. 


J^EXr  WEEK. 

Monday,  November  28,  8  p.m.  (Caotor 
Lecture.)  U.  J.  Biaikley,  "  Musical  Wind 
InstnimeDts."    (Lecture  I.) 

Wedxesday,  November  30, 8p.m.  (Ordi- 
nary Meeting.)  ARTHUR  Lee,  "The  British 
Canals  Problem." 

Further  details  of  the  Society's  meetings 
vill  be  found  at  the  end  of  this  number. 


well  as  an  admirable  work  of  art.  In  ac- 
cepting it,  the  Council  passed  the  following 
resolution : — 

Re»olved  that  the  Cooncil  have  much  pleasure- 
in  accepting  the  liberal  offer  of  Mr.  Henry 
Graham  Harris  to  p-eseat  to  the  Society  a  por- 
trait of  the  late  Su-  Frederick  Bramwell,  spe- 
cially painted  for  the  purpose  by  Mr.  beymour 
Lucas,  R.A.  In  thanking  Mr.  Harris  for  the 
gift,  they  desire  to  express  their  admiration  of 
the  portrait  and  their  satisfaction  that  the  Society 
should  possess  a  permanent  memorial  of  one 
-who  was  so  closely  associated  with  its  woik 
during  a  period  of  30  years,  and  vas  so  highly 
esteemed  and  regarded  as  Sir  Frederick  Bram- 
well. 


COLOmAL    SECTION  COMMITTEE. 

A  meeting  of  the  committee  of  the  Colonial 
Section  was  held  on  Wednesday  after- 
noon, 23rd  inst.  Present SlR  WestBY  B. 
Perceval,  K.C.M.G.,  in  the  chair,  Mr. 
Cannichael  Thomas,  Sir  Frederick  Young, 
K.CM.G.,  with  Sir  Henry  Trueman  Wood, 
Secretary  of  the  Society,  and  S.  Digby, 
Secreta'y  of  the  Section.  The  arrangements 
for  the  new  session  were  considered. 


THE    LATE  SIR  FREDERICK 
BRAMWELL. 

Mr.  H.  Graham  Harris,  lately  a  Vice-Presi- 
dent of  the  Society,  and  for  many  years  Sir 
Frederick  Bramwell's  partner,  has  presented 
10  the  Society  a  portrait  of  Sir  Frederick,  spe- 
cially painted  for  the  purpose  by  Mr.  Seymour 
I-ucas,  R.A.  The  portrait  was  a  posthumous 
one,  and  consequently  could  only  be  executed 
from  such  materials  as  could  be  supplied  in 
the  fl-ay  of  photographs,  painted  portraits, 
&c. ;  but,  nevertheless,  it  is  in  the  opinion  of 
*llwho  have  seen  it,  an  excellent  likeness  as 


ST.  LOUIS  EXHIBITION. 

List  of  Awards  to  Members  op  the 

Society  of  Arts. 

The  following  is  additional  to  the  list  in  the 
last  two  numbers  of  the  Journal : — 
Everett,  Edgcombe  &  Co.  (Keoelm  Edecumbe)j. 

Gold  Medal. 


NORTH  LONDON  EXHIBITION 
TRUST. 

In  1865,  the  Committee  of  the  North 
London  Working-classes  and  Industrial  Ex- 
hibition (1864),  presented  to  the  Society  of 
Arts  a  sum  of  £iST,  the  balance  of  the 
surplus  from  that  Exhibition,  with  a  view 
to  the  award  annually  of  prizes  for  the 
best  specimens  of  skilled  workmanship  ex- 
hibited at  the  Art  Workmanship  Competi- 
tions of  the  Society  of  Arts.  The  Art 
Workmanship  Competitions  were  discontinued 
after  1870,  but  since  that  date  various  prizes 
have  been  awarded  under  this  Trust.  Last 
year,  prizes  were  offered  to  the  students 
of  the  Artistic  Crafts  pjj;(|g3^;@t)e5gte 


so 
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Northampton  Institute,  Qerkenwell,  and  these 
have  been  awarded  as  follows  : — 

ist  prize  (/7  7s.),  to  Edgard  Alfred  HatfuII. 

znd  prize       4s.),  to  Lewis  Edwin  Stanton. 

3Td  prize  (^'3  3b.),  to  Edward  Cockren. 


THE  BRITISH  SCIENCE  GUILD. 

Under  the  above  title  an  organisation  has 
recently  been  established,  the  objects  of  which 
are  briefly  (i)  To  enforce  the  necessity  of 
applying  scientific  method  to  all  branches  of 
human  endeavour,  (2)  to  bring  before  the 
Government  the  scientific  aspects  of  all  matters 
affecting  the  national  welfare,  (3]  to  promote 
and  extend  the  application  of  scientific  prin- 
ciples, and  (4)  to  promote  scientific  education. 
Sir  Norman  Lockyer  is  President  of  the  Organ- 
ising Committee,  Lord  Avebury  the  Treasurer, 
and  Lady  Lockyer  the  Honorary  Assistant 
Treasurer.  The  Guild  has  already  been 
joined  by  a  considerable  number  of  Fellows  of 
the  Royal  Society  and  other  influential  per- 
sons, and  its  Committee  have  requested  the 
Council  of  the  Society  to  bring  it  under  the 
notice  of  the  members  of  the  Society  of  Arts. 
The  Council  are  in  sympathy  with  the  objects 
of  the  Guild,  and  they  think  it  possible  that 
some  members  of  the  Society  may  welcome  the 
opportunity  of  associating  themselves  with  it. 
They  have  therefore  authorised  the  Secretary 
to  receive  the  names  of  any  members  of  the 
Society  who  may  desire  to  join  the  Guild.  The 
contribution  required  from  subscribers  is 
merely  nominal,  2s.  6d.  per  annum,  with  an 
entrance  fee  of  like  amount.  Further  in- 
formation as  to  its  aims,  objects,  and  organis- 
ation, can  be  obtained  on  application  to  the 
Honorary  Secretary  of  the  Guild,  Mr.  C. 
Cuthbertson,  9,  York-terrace,  London,  S.W.  , 


COVERS  FOR  JOURNAL. 
For  the  convenience  of  members  wishing 
to  bind  their  volumes  of  the  Journal,  cloth 
covers  will  be  supplied,  post  free,  for  is.  6d. 
each,  on  application  to  the  Secretary. 


PROCEEDINGS  OF  THE  SOCIETY. 


SECOND  ORDINARY  MEETIXG. 

Wednesday,  November  23,  1904  ;  Sir  John 
Alexander  Cockburn,  K.C.M.G.,  in  the 
-chair. 


The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Herajc,  Pandoonmg,  Agar  Bazar,  Dadar,  Bombay, 

India. 

Hnyin,  Tha,  B.A.,  F.C.S.,  13,  Ladbroke-road ,  W. 
Ince,  Robert  Self,  24,  Deerbrook-road,  Heme-hil), 
S.E. 

Jagonoath,  Ganpat,  Lady  Jumshedjee-road,  Dadar, 

Bombay,  India. 
Jordan,  Albert  Edward,  A.M.I.Mech.E.,  6,  High-  , 

road,  Nnngumhaukam,  Madias,  India. 
Moorcroft,  Harold,    Marsh  -  parade,  Wolstanton, 

Staffs. 

Townsend,  W.  G.  Paulson,  12,  CliffordVinn,  Fleet- 
street,  £.C. 

Wheatley,  William  Humphrey,  40,  Chancery-lane, 

W.C. 

The  CHAIK3IA.N,  in  introducing  the  lecturer,  said 
that  figures  could  be  made  to  prove  almost  anything, 
but  no  figures  could  cover  up  the  fact  that  England 
was  not  keeping  its  colonial  trade.     They  must 
a Jmit,  to  a  certain  extent,  that  they  had  been  spoilt 
by  their  prosperity,  and,  by  going  to   sleep  bad 
allowed  others  to  steal  a  inarch  upon  them,  but  they 
could  not  shut  their  eyes  to  the  fact  that  the  rivals 
who  were  competing  for  colonial  trade  were  not 
nations  that  they  could  afford  to  trifle  mth.  Those 
nations  were  highly  organised,  and  in  these  days  of 
organisation,  when  every  move  should  lead  towards 
efficiency,  it  would  be  just  as  reasonable  to  oppose  a 
Noah's  Ark  to  a  modem  warship  as  it  would  be  to 
expect  an  unorganised  mass  to  compete  successfully 
with  nations  vdio  had  organised  their  trade  to  the 
highest  point  of  efficiency.   The  doctrine  and  practice 
of  laissez  faire  were  all  very  well  when  a  nation  had  no 
compeiiiors  on  its  heels;  but  when  others  were-comint; 
close  after  it  was  necessary  to  turn  on  a  full  head 
of  steam  again.     There  was  a  squabble  about  all  1 
sorts  of  doctrines ;   professors  and  public  men  were  ' 
perpetually  wrangling  over  whit  ought  to  be  done 
according  to  eternal  principles,  while  the  ship  of  com- 
merce was  sinking  under  their  feet.   Tlut  position  of 
things  wes  too  serious  to  be  dealt  with  in  a  light  way, 
because  anything  which  affected  trade  affected  the 
livelihood,  the  health,  and  the  v-ery  lives  of  the  citizens 
of  a  nation.    He  often  wondered  what  any  of  the  ^ 
other  great  nations  of  the  world,  who  understood  the  | 
value  of  organisation,  would  do  if  they  only  had  | 
the  chance  of  the  mother  country  had  with  the  trade 
of  her  colonies.    Even  if  they  had  the  shortly-coming 
reform  in  the  fiscal  system,  other  things  would  also 
be  needful  in  order  to  re-establish  English  pre-emi- 
nence in  the  industrial  and  commercial  «mld,  and 
anything  that  awoke  the  intelligence  of  the  people 
and  made  them  think,  would  bring  the  advent  of  that 
needful  step  neuer  evoy  day. 

The  paper  read  was—  j 
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THE     SYSTEMATIC    PROMOTION  OF 
BRITISH  TRADE. 

By  Bex  H.  Morgan. 

For  a  loDg  time  past  an  ever-recurring  ques- 
tion  oaexchaoges,  inmerchants*  and  manufactu- 
rers* offices,  in  allgatheringsof  men  of  business. 
ha.s  been  this  : — Is  it  well  with  British  trade  ? 
And  the  answer — No  one  can  pretend  that  it 
is  satisfactory.    I  am  not  goinjf  to  weary  you 
witb  a  long  array  of  figures.    Statistics  have 
been  accused  of  being  used  to  prove  anything, 
and  I  am  afraid  there  is  some  truth  in  the 
charg-e.    Figures  certainly  lend  themselves  to 
some  manipulation,  but  facts  are  and  will  ever 
renriain  stubborn  things,    The  broad  facts  of 
our  present  day  trade  in  the  Colonies  and 
aXxoad,  are  marked  plain  in  the  statistical 
.abstracts  of  our  Board  of  Trade,  and  those 
facts  cannot  be  altered  by  any  amount  of 
special  pleading. 

The  total  import  trade  of  British  colonies 
and  possessions,  as  stated  by  the  Board  of 
Trade  during  the  year  1888,  amounted  to 
j£i7i,462,ooo,  excluding  the  inter-state  trade 
of  the  Australian  colonies  which,  even  then, 
was  considerable.  The  share  of  this  trade 
that  fell  fifteen  years  ago  to  the  United  King- 
dom, was  ;£ioo,S76,ooo,  as  compared  with 
jf46,336/)oo  from  foreign  countries,  and 
24,550,000  from  other  British  colonies. 
Well,  in  1902,  the  last  year  dealt  with  in  the 
•official  statistical  abstract  of  colonial  trade, 
Che  total  volume  of  trade  with  these  same 
■colonies  and  dependencies  had  grown  to 
j^276,90o,ooo.  But  of  the  enormous  expansion 
of  about  105^  millions  that  these  fifteen  years 
faad  mtnessed,  only  about  one-third  fell  to  our 
share.  The  colonial  portion  of  this  trade  had 
more  than  doubled,  ;;^24,550,ooo  being  con- 
verted into  j£54,ooo,ooo ;  the  expansion  of 
that  particular  [item  no  one  in  this  room  will 
^grudge,  I  am  sure.  It  is  impossible,  however, 
ios  a  patriotic  Englishman  not  to  feel  some  un- 
■easiness  as  he  notes  that  the  share  of  this 
•colossal  trade,  taken  by  foreign  countries,  was 
no  less  than  j^69,90o,ooo.  In  other  words, 
while  in  fifteen  years  the  impciriiiig  e  jjncity  of 
the  Britisb  colonial  market  lia«  cn^rcriously 
iPBueatedj  the  «bare  □£  Ituit  iJH^ase  that  fell  to 
<he  Unitfid  Kiggdow  MnDunli^  fa  barely 
one-fhirdt  whereas  the  exports  of  tmr  Foreign 
COIPpclitdn  had  nearly  doubled .  NEaking 
ifi  pMsible  allowancos  For  tin'  imports 
Bto  DOT  CoJontce  of  commoditii^'s  which 
m  csBDpC  t9xvc  or  ecaiKHiiically  produce 
in  fh«  (fniu4  Kia^r^m,  Ibis  ^aoce^sheet 


cannot  be   viewed  vith  any  satisfaction. 

Broadly  speaking,  these  foreign  imports  into 
the  Colonies  represent  at  least  ;£25 ,000,000  to 
j^3o,ooo,ooo  of  trade  which  should  go  to 
British  manufacturers. 

A  statement  of  the  import  trade  of  the 
British  self-governing  colonies  is  no  more 
comforting.  According  to  the  Board  of  Trade, 
the  value  of  the  latest  imports  of  goods  from 
all  sources  into  the  self-governing  colonies  is 
;£iij,ooo,ooo,  of  which  ;£55, 000,000  is  the 
share  of  the  United  Kingdom,  j£47,ooo,ooo 
that  of  foreign  countries,  and  1,000,000  the 
quota  of  British  possessions.  In  the  case  of 
Australia,  British  exports  in  the  last  decade 
have  actually  dropped  from  j£26,ooo,ooo  to 
j£2j,ooo,ooo,  while  Uie  trade  of  foreign  coun- 
tries has  risen  from  ^6,000,000 to  j^ii,ooo,ooo. 
Clearly  there  is  something  wrong  about  our 
export  trade  with  the  colonies.  It  must  be  re- 
membered that  these  colonies  are  our  natural 
markets,  and  any  considerable  diversion  of 
trade  from  our  own  manufacturers,  besides 
being  an  intrinsic  loss,  must  necessarily  result 
in  a  weakening  of  the  ties  that  unite  the 
colonies  with  the  mother  country. 

I  do  not  propose  to  give  any  statistics  to 
show  the  condition  in  which  our  own  export 
trade  with  foreign  countries  at  present  stands. 
An  examination  of  such  figures  would,  as  we 
all  know,  reveal  a  still  more  unsatisfactory 
state  of  things. 

It  is  only  too  plain  that  our  export  trade  has 
not  expanded,  either  in  the  Colonies  or  in 
foreign  countries,  in  proper  proportion  to  the 
expansion  of  the  world's  volume  of  commerce. 
Ill  other  words  we  are  not  getting  our  fair 
share  of  the  world's  trade,  and  I  am  afiraid  it 
is  true  that  a  very  large  body  of  trade  has 
been  and  is  being  lost  to  us  through  causes 
which  are  entirely  preventable. 

What  are  those  causes  ?  I  will  say  at  once 
that  I  am  not  about  to  enter,  in  any  shape 
or  form,  on  matters  fiscal.  The  great  con- 
troversy between  free  trade  and  protection, 
which  has  raged  in  most  civilised  lands  for 
some  two  centuries,  and  will,  perhaps,  two 
centuries  hence,  be  as  far  from  settlement  as 
it  is  to-day,  has  indeed  been  lately  raised  in 
this  country  in  an  acute  form.  But  at  present 
this  is  essentially  a  political  controversy,  and 
with  politics  1  am  in  no  way  concerned.  The 
great  issues  involved  in  the  question  of  co- 
lonial preference  and  of  fiscal  policy  in 
general,  can  only  be  settled  at  the  polling 
booths,  and  will,  perhaps,  not  be  finally  settled 
till  two  or  more  general  elections-have  passed 
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over  our  heads.  Until,  therefore,  the  country 
has  definitely  {^nounced  itself  upon  this 
point,  it  would  be  fotile  to  drag  fiscal  questions 
into  such  a  paper  as  this. 

Moreover,  whether  we  remain  free  traders  or 
revert  to  protection,  the  expansion  of  our  trade 
either  in  the  Colonies  or  in  foreign  lands,  must 
to  a  great  extent  depend  on  ^tbe  energy  dis- 
played by  our  manufacturers  and  traders,  on 
their  technical  proficiency,  which  vrM  itself 
depend  to  a  great  extent  on  their  technical 
training,  on  their  ability  to  adapt  themselves 
to  the  ever-changing  conditions  of  foreign  and 
colonial  demand,  and  last,  but  by  no  means 
least,  on  the  direction  and  organisation  of  our 
industrial  and  commercial  forces  by  the  State. 
Lord  Macaulay,  in  one  of  his  inimitable  essays, 
remarked  it  was  highly  probable  that  the 
highest  and  lowest  Churchmen,  though  hope- 
lessly apart  on  the  proper  ritual  for  the  Church 
of  England,  would  be  in  perfect  agreement  as 
to  any  two  sides  of  a  triangle  being  together 
greater  than  the  third  side.  In  the  same  way, 
I  should  imagine  that  the  most  ardent  free 
trader  and  the  most  convinced  tariff  reformer 
would  agree  that  colonial  and  foreign  trade  is 
not  to  be  captured  by  antiquated  methods  of 
commerce,  by  shutting  our  eyes  to  what  is 
going  on  in  the  world  around  us,  or  by  that 
sleepy  indifCereoce  on  the  part  of  the  State  to 
the  trade  interests  of  the  country  which  used 
to  be  known  under  the  title  of  latsscz /aire. 

The  State  and  Trade. 

There  are  still  many  traders,  thoughtful 
men  of  business,  who  are  not  alive  to  the 
responsibilities  of  the  State  in  regard  to  trade. 
Too  many  people  seem  to  take  it  for  granted 
that  because  the  State  interfered  unwisely  with 
trade  in  days  gone  by,  therefore  all  Govern- 
mental action  in  regard  to  the  body  industrial 
and  commercial  is  to  be  deprecated.  It  has 
been  truly  said  that  the  edict  of  no  Czar  can 
call  into  being  a  Birmingham  or  a  Manchester. 
But  that  is  no  excuse  for  leaving  undone  what 
may  conduce  to  the  building  up  of  trade  and 
commerce.  Moreover,  those  who  argue  that 
the  State  has  no  right  to  interfere  with  the 
course  of  trade  forget  that  the  business  of  the 
country  is  interfered  with  in  a  hundred  ways 
by  the  direct  action  of  the  State.  What  are 
factory  acts,  workmen's  compensation  acts, 
shipping  legislation,  adulteration  laws,  and 
so  forth,  but  direct  interference  with  the 
course  of  trade.  It  may  be  said  that  the 
activity  of  the  State  in  this  direction  is  called 
for  by  the  highest  interests  of  the  common- 


wealth. That  is  doubtless  quite  true,  but  if 
the  Government  may  legitimately  impose 
restrictions  that  in  certain  cases  hamper  our 
commerce  in  competing  for  foreign  trade,  why 
is  it  not  equally  bound  to  promote  trade,  when 
such  action  can  be  taken  at  a  reasonable  ex- 
penditure of  public  funds,  and  above  all  with 
a  maximum  of  useful  effect  ?  By  this  I  mean 
that  in  promoting  the  interests  of  traders  the 
State  should  act  strictly  on  the  principle  of 
the  greatest  good  of  the  greatest  number.  The 
bearing  of  this  remark  will  be  made  clear  by 
the  consideration,  in  the  course  of  this  paper, 
of  what  the  State  may  fairly  be  asked  to  do  to 
assist  manufacturers  and  traders  in  placing 
their  goods  in  Colonial  and  foreign  markets. 

The  Control  of  Shipping  Monopolies. 

We  will, first  ofall.seewhatthe  State  has  done 
and  might  do  in  regulating  the  carriage  of  goods 
between  this  countiy  and  its  Colonies.  Here, 
it  must  be  confessed,  the  State,  as  represented 
by  the  War  Ofiice,  the  Colonial  Office,  and 
the  Crown  Agents,  has  done  less  than  its 
duty.  Take  the  classic  instance  of  the  South 
African  shipping  ring.  The  creation  of 
monopolies  by  the  State  may  no  doubt  be 
justified  in  many  cases  by  the  end  in  view ; 
railways,  gas  and  water  companies,  harbour 
boards  and  similar  bodies  are  monopolies 
created  by  the  State  ;  such  bodies  are  granted 
certain  privileges  in  return  for  specified  ser- 
vices, but  at  the  same  time  their  powers  are 
carefully  and  rightly  controlled  by  the  State. 
Why  then  should  not  the  same  control  be 
exercised  over  such  a  body  as  the  South 
African  shipping  ring  or  conference,  if  that 
name  be  preferred  ?  It  may  be  said  that  the 
conference  was  not  called  into  being  by  Act  of 
Parliament.  Nevertheless  this  power&l  bodv, 
which  by  its  action  has  done  so  much  to 
divert  British  trade  in  South  Africa  into  fweign 
hands,  was  Called  into  life,  or  rather  endowed 
with  its  present  vitality  and  power  by  the- 
action  of  the  British  Government.  It  was  the 
contracts  placed  in  the  way  of  the  shipping 
conference  which  armed  it  with  powers  to 
oppress  the  private  and  especially  the  smaller 
trader.  Who  placed  those  contracts,  but 
the  War  Office,  the  Colonial  Office,  and 
the  Crown  Agents?  Was  it  equitable  then 
to  allow  this  powerful  body,  armed  by  the 
State  with  a  virtual  monopoly,  to  cripple  British 
trade  with  South  Africa  by  levying  carriage- 
rates  that  were  in  many  instances  extortionate  ? 
Further,  to  rivet  those  rates,  so  to  speak, 
through  the  so-called  rebate  system,  which  is 
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DOtbiBg'  more  nor  less  than  caution-money 
levied  on  shippers  to  ensure  their  continued 
sabmission  to  the  yoke  of  the  conference  ?  The 
vhole  conduct  of  this  ring  has  been  designed  to 
coerce  British  manufacturers,  merchants  and 
shippers,  into  paying  rates,  that  in  many 
instances  made  competition  hopeless  against 
American  goods.  The  difference  of  freight 
to  South  Africa  in  favour  of  the  New  York 
shippers  has,  in  many  cases,  been  equal  to  a 
voridng  profit  on  some  classes  of  goods, 
notably  hardware. 

The  pernicious  effect  on  the  expansion  of 
British  trade  io  South  Africa  of  this  shipping 
ring  has  been  fully  recognised  in  the  resolu- 
tioos  at  the  recent  conference  of  South  African 
(fovemraents  at  Cape  Town.    Most  explicitly 
was  the  condemnation  passed  on  the  methods 
of  the  ring  as   unjustly  favouring  foreign 
shippers  and  placing  small  traders  at  a  serious 
disadvantage  as  compared  with  public  bodies 
such  as  Government  departments  and  power- 
ful shippers  in  general.   The  recommendations 
of  this  conference  are  drasUc,  and  would  no 
doubt  be  calculated,  if  put  into  effect,  to  abate 
(be  serious  evils  against  which  they  are  directed. 
Bat  is  it  not  remarkable  that  it  should  have 
been  left  to  these  colonies  themselves  to  de- 
aoance  officially  the  excesses  of  an  ill-re- 
strained monopoly  which  owes  its  birth  to  the 
fostering  care  of  the  mother- country  !    True  it 
is  that  the  home  Government  was  represented 
at  this  conference,  but  the  whole  movement 
was  essentially  colonial,  though  very  likely  the 
agitation  set  on  foot  in  this  country  contributed 
an  appreciable  share  to  the  result.    In  con- 
«dcring,  however,  the  true  functions  of  the 
State  as  regards  the  promotion  of  industrial 
activity  and  the  expansion  of  British  trade,  it 
is  impossible  to  forget  the  extraordinary  atti- 
tude last  session  of  the  Colonial  Office  during 
the  scathing  exposure  of  the  shij^ing  ring's 
methods  and  policy  in  the  House  of  Lords  by 
Lord  Portsmouth  and  Eari  Grey.  The  Duke  of 
Marlborough,   who    represents  the  Colonial 
Office  Id  the  House  of  Lords,  whitewashed  the 
ring  and  calmly  put  aside  all  suggestions  for 
Rfonn.  Yet  less  than  three  months  later,  a 
inference  of  all  the  South  African  colonies  (in- 
cluding Rhodesia)  solemn^  condemned  the 
system  which  the  Under-5ecret£iry  of  State  for 
the  Colonies  had  defended  in  the  Imperial  Par- 
iiament.    Jn  some  respects,  I  must  say  it,  our 
o)k)oial  Iwothers  have  a  truer  conception  of 
tiie  doty  of  the  State  towards  the  trading  com- 
maatf  than  exists  in  this  country.   Veiy  pos- 
ab^ttis  feature  of  colonial  U£e  was  in  the  mind 


of  the  Prince  of  Wales  when  almost  in  stepping 
off  the  good  ship  Ophir,  he  gave  utterance  to 
the  words,  "  Wake  up,  England  !  " 

British  trade  with  Australia  is  hampered  by 
being  in  the  hands  of  a  somewhat  similarly 
organised  shipping  monopoly  to  that  of 
South  Africa.  American  traders  can  send 
their  goods  to  this  market  at  about  12s.  6d. 
per  ton  less  than  we  can.  Little  wonder  is 
it  that  our  trade  with  this  part  of  the 
Empire  is  actually  decreasing. 

It  can  hardly  be  contended  that  it  is  not  the 
function  of  Governments  to  supervise  and  con- 
trol, if  need  be,  the  action  of  trusts  and  all 
combinations  of  this  character.  That  free 
competition  is  a  better  regulator  of  prices  than 
any  Government  official  is  beyond  contention, 
but  the  essence  of  a  trust  is  to  abolish  compe- 
tition by  the  creation  of  a  monopoly.  Now  it 
cannot  too  urgently  be  impressed  upon  the 
public  conscience,  that  it  is  the  duty  of  the 
State,  which  is  only  the  guardian  of  the  common 
weal,  to  keep  a  watchful  eye  on  all  monopolies, 
whether  created  byits  own  act,  either  in  whole 
or  part,as  is  the  case  with  a  gas  company  and 
the  shipping  ring,  or  brought  into  being  by 
the  spontaneous  actiog^f  capitalists,  as  in  the 
case  of  the  Australian  and  African  meat 
trusts. 

The  State  as  a  Lighthouse  to  Traders. 

If  there  is  one  point  more  than  another  in 
which  the  Colonies  give  the  motherland  a  lead, 
it  is  in  regard  to  the  fostering  care  which  the 
State  almost  invariably  extends  to  industry 
and  commerce.  Whoever  heard  of  a  British 
public  department  troubling  its  head  about 
the  representation  of  home  industry  at  great 
international  exhibitions  ?  It  is  true  grants 
are  made  now  and  again  on  such  occasions, 
but  only  on  such  a  meagre  scale  as  to  excite  the 
derision  of  visitors  to  the  show,  thereby  de- 
feating their  object.  Very  differently  do  the 
Colonies  in  these  'matters.  Canada  has  a 
permanent  Exhibition  Committee,  which  con- 
sists of  experts  and  linguists  capable  of 
effective  work  in  almost  any  civilised 
land.  The  result  is  that  the  Dominion  is 
properly  and  efficiently  represented  on  every 
suitable  occasion.  As  an  instance  of  the 
careful  attention  which  the  Dominion  Govern- 
ment devotes  to  the  expansion  of  its  export  trade, 
it  may  be  mentioned  that  refrigerator  cars  are 
provided  on  the  Canadian  Pacific  Railway  in 
which  farmers  and  exporters  can  forward  any 
perishable  articles  to  the  seaboard  free  of  any 
extra  charge. 
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la  one  respect  in  particular,  the  ColoqieSf 
one  and  all*  set  us  an  example  that  might, 
and  indeed  must  be  followed,  if  we  are  to  keep 

our  position  among  the  great  trading  nations. 
There  is  no  self-governing  colony  which,  so 
far  as  I  am  aware,  has  not  an  Agent-General 
in  Lond<Hi.  Now  these  officials  ue  very 
largely  ambassadors  of  commerce ;  at  any 
rate  one  of  the  most  important  duties  attach- 
ing to  their  office  is  the  collection  and  dis- 
semination at  home  of  information  respecting 
the  value  of  Great  Britain  as  a  market  for  the 
colony's  produce  and  goods.  Again,  in  South 
Afdca,  both  Canada  and  New  Zealand  have 
located  permanent  trade  commissioners.  These 
are  officials  whose  duties  go  beyond  the  mere 
transmission  of  general  details  concerning 
trade.  They  are  furnished  with  offices  and 
sta&  capable  of  acting  more  or  less  as 
travellers  for  the  trade  of  their  colony. 

If  the  Colonies,  with  their  comparatively 
limited  means,  can  do  this  useful  work  for  the 
expansion  of  their  trade,  why  cannot  the  British 
Government  with  its  unequalled  resources, 
give  a  mighty  impetus  to  the  ■  expansion  of 
British  trade  in  the  Colonies,  and  in  foreign 
countries  ?  The  word  Government  is  an  elastic 
terra.  We  will  see  how  the  State,  merely  by 
an  intelligent  use  of  its  existing  machinery, 
and  by  the  expenditure  of  less  than  a  tithe  of 
the  sum  it  annually  devotes  to  the  Army  and 
Navy,  could  materially  assist  in  the  expansion 
of  British  trade  throughout  the  Colonies  and  the 
whole  world,  for  that  matter.  What  are  the 
public  departments  which  may  fairly  be  called 
Qxa.  to  assist  in  the  development  and  expansion 
of  British  export  trade  ?  These  are,  I  should 
say,  the  Foreign  Office,  the  Colonial  Office, 
and  the  Board  of  Trade. 

Ol'r  CoxstxAR  Service. 
The  Foreign  Office  is  already  doing,  and 
has  long  been  supposed  to  do,  a  certain 
amount  of  commercial  intelligence  work 
through  its  consular  service.  Unfortunately 
this  work  is  done  too  often  in  a  perfunc- 
tory and  slip-shod,  because  general  way. 
Commercial  men  who  are  seeking  information 
respecting  foreign  markets,  want  exact  news 
as  to  prices,  freights,  the  needs  and  prefer- 
ences of  the  district,  the  nature  of  the  com- 
petition likely  to  be  met  with,  and  so  on.  Such 
information  the  typical  consul  is  not  able  to 
furnish.  To  begin  with  what  is  a  consul  ?  In 
one  of  Lever's  novels  this  query  was  answered 
by  "  an  official  who  puts  mutinous  seamen  in 
gaol."    This  definition  was  not  quite  com- 
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ptehenave  enough  even  in  Lever'a  day,  hat  it 
has  stilt  a  great  substratum  of  truth.  It  is  to 
be  feared  that  those  who  contend  that  the 

British  consular  service  needs  reorganising 
from  one  end  to  another,  have  a  strong  c:ase. 
At  the  same  time  reformers  of  the  consular 
service  will  have  to  bear  in  miod  the  very 
multifarious  duties  the  British  consul  has  to 
discharge,  especially  in  the  near  and  Far  East. 

If  you  look  over  the  Foreign  Office  List  you 
will  find,  among  the  names  of  consuls,  andstiU 
more  of  vice-consuls,  many  with  a  foreign 
ring.  The  bulk  of  these  officials  are  not 
British  consuls  in  the  proper  sense  of  the 
word.  They  are  chiefly  local  men,  probably 
naturalised  as  British  subjects,  who  discharge 
the  duties  of  consul,  vice-consul,  consular 
agent,  or  what-not,  for  a  nominal  salary, 
or  no  salaiy  at  all.  They  are  some- 
times known  as  trading  consuls ;  they 
supplement  their  salaries  or  no  salaries,  by 
trade,  foregoing  thereby,  if  I  am  not  mistaken, 
any  claim  to  a  pension.  No  doubt  most  of 
these  trading  officials  manage  to  make 
accounts  balance  on  the  right  side,  but  is  it 
reasonable  to  expect  of  them  whole-hearted 
service  to  British  trade  ?  The  trading  cmsul 
is,  in  this  age,  an  anachronism,  and  must  be 
dispensed  with,  in  any  shape  or  form.  Re- 
member that  it  is  on  such  men  that  the 
consul  or  consul-general  has  to  depend  for 
the  substance  of  his  periodical  reports  on 
the  state  of  trade  in  his  district.  Are  consular 
officials  of  this  type  likely  to  be  the  most 
suitable  to  promote  the  expansion  of  British 
trade  ? 

It  may  be  freely  conceded  that  during 
the  past  ten  years  a  great  im{»^vement 
has  been  effected  in  our  consular  reports,, 
and  I  am  afraid  that  many  traders  in 
this  country  do  not  sufficiently  appreciate 
them  even  as  they  exist  to-day.  Thougli 
too  frequently  lacking  in  the  precise  details- 
which  are  the  breath  of  true  commercial 
information,  they  often  give  particulars  respect- 
ing local  trade  customs  and  the  general  trend 
of  demand  for  manufactured  articles  which 
should  be  of  some  use. 

In  the  main,  however,  our  consular  commer- 
cial reports  do  not  compare  favourably  with 
those  published  in  some  other  countries.  Take 
the  admirable  publications  of  the  United  States- 
foreign  department.  An  excellent  feature  i» 
the  commercial  information  system  of  the 
great  Republic  is  the  series  of  monographs- 
periodically  published  respecting  the  condition 
abroad  of  any  particularltiranch  of  industry- 
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I  hare  just  perused  two  such  books.  Neither  is 
balky;  in  each  case  a  demy  octavo  volume  of 
wme  350  pages  is  packed  with  information 
gadwred  from  all  points  of  the  compass.  One 
TOlame  is  concerned  with  nuts  and  bolts,  the 
other  with  drugs  and  patent  medicines.  The 
latter  is  a  perfect  mine  of  ioformation  respecting 
the  laws  of  all  countries,  civilised  and  uncivi- 
tised,  on  the  sale  of  medicine.  The  drugs  most 
in  demand  in  different  lands  are  all  set  forth. 
This  book  was  made  up  from  consular  reports, 
qKcially  called  for  no  doubt ;  the  editing 
mast  have  been  a  considerable  work  in  itself, 
but  the  book  contains  information  which  no 
siogle  firm  could  have  gathered  except  at  a 
prohibitive  cost;  even  then  the  work  would 
have  occupied  years  to  compile.  We  have  no 
such  publications  in  this  country. 

Another  consular  service  which  is  admirably 
organised  for  the  dissemination  of  commercial 
intelligence  is  the  Austro- Hungarian.  In  the 
reports  published  may  be  found  terse  but 
lucid  summaries  of  what  lines  of  goods  are  in 
demand  in  particular  markets ;  the  qualities 
called  for  are  alwasrs  carefully  distinguished, 
while  some  idea  of  ruling  freights  is  given. 
The  competition  that  may  be  expected  from 
other  lands  is  almost  always  laid  out.  More 
help^  guides  to  the  export  trade  of  the 
Austro- Hungarian  Empire  can  hardly  be 
imagined. 

But  while  it  is  certain  that  our  consular 
reports  are  very  far  from  what  they  should 
be,  and  from   what  they  must  be  made, 
no  one  who  has   had  any  experience  of 
export  work  would  be  content  with  the  col- 
lection of  news  solely  through  this  source. 
Yet  the  Foreign   Office  could  render  great 
service  in  the  direction  indicated.    To  enter, 
however,  into  the  larger  question  of  how  far  it  is 
desirable  to  convert  our  ambassadors  into 
ambassadors  of  commerce  when  railways  and 
great  public  works  are  in  the  air  would  perhaps 
he  going  too  far  on  this  occasion.    Yet  unless 
rumour  is  more  than  usually  at  fault,  the 
German  and  Russian  Ambassadors  at  Con- 
stantinople are  as  much  concerned  with  the 
advancement  of  commercial  as  of  political 
•chemes ;  it  has  been  credibly  asserted  that 
German  consuls  in  the  Levant  act  as  efficient 
eoquiry  agents  for  German  traders  who  are 
arimi  for  credit  by  native  dealers. 

The  Board  of  Tradk. 
The  co-operation  of  the  Colonial  as  well  as 
of  the  Foreign  Office  should  be  enlisted  in  the 
caasecfotir»porttrade.  But  the  public  depart- 


ment  which  should  serve  to  focus,  as  it  were,  all 
commercial  information  collected  for  the  use  of 
our  export  trade,  and  should  act  as  the  motive 
spring  of  our  commercial  news  service,  is  the 
Board ofTrade.  Thereis  somethingin  a  name 
after  all,  and  such  a  title  should  stimulate  the 
department  that  bears  it  to  some  serious  effort 
on  behalf  of  the  trade  of  this  country.  The 
history  of  this  department  is  typicfd  of  the 
growth  of  British  institutions.  The  department 
dates  from  1786 ;  a  mere  enumeration  of 
the  designated  members  of  the  Board  is  a 
sufficient  indication  of  the  hazy  concep- 
tion of  its  task  which  the  new  depart* 
ment  had  to  face.  Among  the  original 
members  were  the  Archbishop  of  Canterbury, 
the  First  IjxA  of  the  Treasury,  the  First  Lord 
of  the  Admiralty,  the  Speaker  of  the  House  of 
Commons,  and  many  other  strangely  assorted 
dignitaries.  To  this  Board  was  to  be  referred 
"all  matters  relating  to  trade  and  foreign 
plantations."  There  is  no  record  of  the  delibe- 
rations of  this  body,  if  ever  it  met.  For  one 
thing,  the  "plantations,"  or,  at  any  rate,  a 
goodly  part  of  them,  were  careful  to  look  after 
their  own  interests,  and  are  known  to-day  as 
the  United  States.  But  the  Board  of  Trade  lived 
on,  and  as  steam  brought  into  being  railways 
and  steamships,  some  useful  work  was  found 
for  this  department.  It  was  however  mainly 
of  the  policing  order.  To  this  day  the  greatest 
activity  of  the  Board  is  displayed  in  the  inspec- 
tion of  new  rait  and  tramway  tracks,  in  prose- 
cuting shipowners  who  overload  their  vessels* 
in  fining  the  owners  of  corroded  boilers  (when 
they  explode),  and  in  looking  after  weights 
and  measures  and  bringing  bankrupts  to  book. 
But  under  the  pressure  of  public  opinion  the 
department  has  moved  some  way  in  the  past 
quarter  of  a  century.  True  the  progress  was 
slow.  Long  after  the  introduction  of  gas 
the  then  offices  of  this  department  were 
lighted  by  dimly  flickering  candles.  Now- 
adays great  improvements  have  been  made  in 
the  plant  and  general  equipment.  The  depart- 
ment is  on  the  telephone,  though  it  seems  to 
need  a  great  deal  of  "  calling  up."  Whether 
the  transformation  of  this  Board  into  a  Ministry 
of  Commerce  and  Industry  is  desirable  is  per- 
haps for  our  purpose  rather  beside  the  mark. 
What  it  is  well  to  bear  in  mind  is  the  fact  that 
already  the  Board  of  Trade  have  been  fur- 
nished with  a  new  limb.  It  was  in  May, 
1900,  that  a  commercial  intelligence  de- 
partment was  founded,  and  an  advisory 
committee,  consisting  of  eminent  men,  ap- 
pointed to  direct  its  work.  BflT  as  Jirdiapce 
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cannot  be  worked  without  powder,  neither 
can  the  central  commercial  intelligence  de- 
partment of  the  British  Empire  accomplish 
much  useful  work  on  a  grant  in  aid  of  ;^i,ooo 
per  annum,  even  when  allotted  for  "  five 
years  certain."  With  these  small  means  the 
advisory  committee  has  already  managed  to 
do  some  good  work,  in  Sooth  Africa,  Persia, 
and  Siberia,  but  to  make  this  innovation  more 
than  a  mere  farce,  ^20,000  per  annum  at  least 
must  be  ejcpcnded. 

Tradk  Commissioners  Wanted. 

The  true  function  of  the  Board  of  Trade, 
or  whatever  title  this  department  may  take, 
is  to  serve  as  a  lighthouse  or  beacon  to  the 
traders  of  the  whole  British  Empire.  It 
should  be  the  means  of  stimulating  to  useful 
work  in  the  collection  of  commercial  in- 
formation the  officials  of  such  departments 
as  the  Indian  Office,  the  Foreign  Office,  and 
the  Colonial  Office. 

Over  and  above  the  work  done  by  the  Foreign 
Office  staff,  under  the  superintendence  of  the 
Board  of  Trade,  special  trade  commissioners 
should  be  appointed  by  this  department  to  re- 
side in  IJritish  self-governing  colonics  or  in 
any  land  that  may  hold  out  special  outlets 
for  British  export  trade.  Such  commissioners 
should  be  men  of  commercial  knowledge, 
and,  if  possible,  trade  experience.  They 
should  have  some  knowledge  of  modern 
engineering.',  because  the  development  of 
our  colonies  is  largely  a  matter  of  engineer- 
ing. They  should  be  instructed  to  keep 
themselves  informed  of  all  trade  movements 
in  their  respective  territories  by  constantly 
travelling  about.  They  must  also  be  fur- 
nished with  an  efficient  staff  of  local  corres- 
pondents ;  because  our  colonies — South  Africa, 
for  instance — are  big,  if  sparsely  populated 
countries.  They  should  be  capable  of  report- 
ing fully  on  any  business  that  may  be  going, 
and  be  instructed  to  use  the  cable  in  all 
cases  of  urgency.  The  important  point  is 
this,  that  the  information,  whether  or  however 
published,  must  be  accessible  to  the  smallest 
as  well  as  to  the  largest  firm  in  Great  Britain. 
This  is  the  worthy  and  indeed  only  course  for 
a  democratic  State  to  pursue. 

"  Information  and  more  information "  is 
the  cry  of  the  manufacturer  and  trader  of 
Great  Britain.  Comparatively  few  firms  can 
afiford  to  specially  investigate  the  possi- 
bilities and  peculiar  needs  of  foreign  mar- 
kets at  their  own  expense.  There  are  hun- 
dreds of  manufacturers  now  confining  their 


attention  almost  solely  to  the  home  trade, 
who  would  soon  develop  an  export  business 
if  such  information  as  I  have  indicated  were 
made  accessible  to  them. 

What  the  British  Manufacturer 

has  got  to  do. 

I  think  I  have  given  som3  idea  of  the  co- 
operation which  the  State  may  be  fairly  asked 
to,  and  indeed  must  give,  if  this  great  industrial 
country  is  to  hold  its  own  in  the  struggle  for 
the  world's  export  trade.  But  the  duty  of  the 
industrial  community  in  this  land,  or  rather  of 
its  chiefs,  whether  they  employ  one  hundred  or 
thousands  of  hands,  is  not  less  clear.  They 
must,  in  the  first  place,  keep  on  "ringing  iq>" 
thepublic  departments.  The  Government  official 
is  by  training  an  unprogressive  creature. 
Change  is  uncongenial  to  him.  He  lives,  to 
a  certain  extent,  in  an  unreal  world.  If  the 
history  of  almost  any  reform  or  innovation  in 
the  public  service  were  written,  it  would  be 
found  to  have  originated  either  in  some  irre- 
sistible clamour  of  public  opinion,  or  more 
rarely  in  the  bold  initiation  of  some  strong 
minister,  who,  seeing  existing  practice  to  be 
at  fault,  resolved  to  mend  it  in  spite  of 
all  bureaucratic  opposition.  But  it  takes 
a  very  strong  man  to  break  through  official 
tradition,  and  such  ministers  are  bom, 
like  great  generals,  perhaps  once  in  a 
century.  On  the  other  hand,  public  opinion, 
when  once  set  in  motion,  is  irresistible.  True 
it  is  that  such  a  consensus  of  opinion  is  very 
hard  to  organise,  especially  in  questions  of 
trade.  Trade  is  a  subject  not  always  cal- 
culated to  excite  the  wildest  enthusiasm, 
but  British  men  of  business  must  remem- 
ber that  their  interests  are  in  this  matter  of 
colonial  and  foreign  trade  vitally  touched.  If 
they  bring  their  full  force  to  bear  on  the 
Government  departments  these  offices  will 
promptly  yield. 

Throvgh  Bookings  Waxted. 

The  main  point  which  the  British  manufac- 
turer has  carefully  to  keep  in  view  is  the  abso- 
lute necessity  of  getting  into  immediate  touch 
with  his  market  whether  it  be  in  a  British 
colony  or  a  foreign  land.  The  importance  of 
this  may  be  easily  overlooked.  It  must  be 
borne  in  mind  that  our  most  dangerous  com- 
petitors in  many  colonial  and  foreign  markets 
are  the  United  States  and  Germany.  How 
wantonly  South  African  trade  has  been  driven, 
so  to  speak,  into  American  channels  has 
Digiti?ed  by  Google 
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already  been  pointed  out,  but  it  would  not  do 
to  overlook  the  fact  that  both  of  our  great 
competitors  have  for  some  time  adopted  more 
scientific  methods  in  pushing  their  trade 
aliroad.  In  other  words,  by  means  of  through 
bookings  they  have  managed  to  get  into  direct 
touch  with  the  foreign  customer.  Though  the 
German  merchant  may  not  be  able  to  get  a 
better  sea  freight  than  his  British  competitor, 
he  has  this  advantage  over  him,  that  the  rail- 
vays  in  hts  on'n  land,  which  are  all  more  or 
less  ander  the  control  of  the  State,  will  quote 
him  a  better  through  rate  to  the  port  of  ship< 
ment  than  the  British  manufacturer  can  u&ually 
obtain. 

Transport  is,  after  all,  an  item  as  essential  to 
the  cost  of  an  article  as  labour  or  any  other 
bctor  in  the  manufacturer's  bill  of  costs.  The 
shipper  who  can  quote  his  oversea  customer, 
the  exact  or  even  fairly  approximate  cost  of 
delivery,  is  in  a  much  better  position  than  the 
man  who  is  encumbered  with  forwarding 
agents,  and  is  working,  to  a  great  extent,  in 
the  dark. 

I  am  glad  to  say  that  in  one  direction 
a  great  step  forward  has  already  been 
Ukea.  The  Post  Office,  after  a  good  deal 
of  spurring  on  by  British  traders,  has  at 
Ieng;th  consented  to  institute  the  C.O.D. 
aystem  with  all  British  colonies.  For  many 
years  it  is  understood,  this  system  has  been 
worked  by  the  German  Post  Office,  aod 
with  good  results.  The  system  is  simplicity 
itself.  A  lady  in  Melbourne,  for  example, 
may  take  a  foncy  to  a  set  of  fish  knives, 
as  shown  in  an  illustrated  catalogue,  dis- 
patclied  from  Sheffield.  She  has  only  to  send 
a  penny  post  card  to  the  works  in  Sheffield, 
whereupon  a  neat  package  can  be  made 
«p  in  a  few  minutes  and  committed  to  the 
care  of  the  r>ost,  the  ordinary  parcels  charge 
being  of  course  paid  by  the  sender.  But  there 
his  work  is  done.  The  post  delivers  the 
knives  and  collects  the  money,  without  which 
of  course  the  postman  would  not  give  up  posses- 
sion. The  sender  is  freed  from  all  trouble  and 
expense  or  enquiries,  which  in  a  matter  of  this 
Innd  would  simply  stop  business  altogether. 
On  the  other  hand  what  an  extension  of  British 
trade  with  the  Colonies  may  be  promoted  by 
this  judicious  step.  Though  it  may  be  true 
that  the  best  results  cannot  in  many  cases 
be  attained  by  those  who  seek  an  oversea 
trade,  even  with  British  colonies,  unless  good 
travellers  are  employed,  yet  a  great  deal 
can  be  done  by  £fOing  directly  to  the  con- 
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National  Engineering  and  Trade 
Lectures.  * 

I  have  already  spoken  of  the  importance  of 
the  State  undertaking  the  supply  of  commercial 
information  to  the  British  manufacturer  and 
trader  as  to  the  needs  and  capacities  of 
markets,  and  I  would  also  point  out  that  it  is 
almost  equally  important  that  we  should  make 
known  to  buyers  all  over  the  world  what  we 
have  to  sell  and  are  capable  of  producing. 
When  touring  through  America,  and  later  on 
going  through  South  Africa  at  the  close  of  the 
war,  I  was  astounded  at  the  ignorance  which 
prevailed  in  those  countries  as  to  the  progress 
Great  Britain  has  made  in  recent  years  in  her 
manufactures  and  processes.  So  much  has  been 
said  and  written  of  the  conservatism  of  British 
traders,  the  antiquated  methods  and  obsolete 
machinery  in  our  workshops,  and  so  many 
alarmists'  statements  concerning  the  deca- 
dence of  our  industries  have  been  made  that 
our  Colonies  and  foreign  countries  have  been 
seriously  impressed.  We  cannot  deny  that  a 
few  years  ago  we  were,  in  many  respects, 
behind  the  times  and  badly  needed  waking  up. 
Hitherto  our  manufacturers  have  relied  chiefly 
on  the  qualities  of  durability  and  excellence 
of  workmanship  to  recommend  their  goods  to 
buyers  in  markets  outside  of  Great  Britain. 
This  was  very  good  in  its  way  until  the  push- 
ful American  came  along  with  his  low-priced 
article,  his  attractively  designed  advertisements 
and  aggressive  business  methods.  Sfvnething 
more  is  now  needed.  Great  Britain  has  effected 
enormous  improvements  in  her  manufacturing 
and  industrial  methods  in  the  last  few  years. 
New  works  have  everywhere  been  laid  out  and 
old  ones  remodelled,  with  a  view  to  economical 
manufacture  and  the  easy  handling  of  material. 
Huge  quantities  of  obsolete  machinery  have 
been  consigned  to  the  scrap  heap  and  replaced 
with  those  of  modern  design,  and  everywhere 
British  firms  have  laid  and  are  laying  them- 
selves out  for  the  manufacture  of  machinery 
and  goods  in  quantity  and  on  standardised 
and  specialised  lines.  When  the  British 
manufacturer  made  up  his  mind  that  some- 
thing was  wrong  he  did  not  lose  much  time — 
with  a  silent  celerity,  he  has  been  engaged  in 
pulling  down  and  building  up  with  that  quiet 
determination  to  lead  that  never  yet  failed  his 
countrymen. 

It  has  impressed  itself  on  my  mind  that  these 
are  facts  which  should  be  made  known  to  the 
world  in  some  special  way.  The  means  to 
wide  publicity  at  the  disposal  of  individual 

firms  is  necessarily  limited.  /^^?X->9#f of 

Digitized  by  VorCTOQ  IC 


28  JOURNAL   OF  THE  SOCIETY  OF  ARTS,  jv^t^v. 


course,  advertise  in  journals,  and  in  ordinary 
ways,  and  distribute  cataloj^es  broadcast, 
but  it  seems  to  me  that  something  more  is 
needed — something  in  the  nature  of  a  national 
vindication  of  the  character  of  the  British 
manufactarer  and  trader.  And  it  was  with 
this  idea  in  my  mind  that  I  have  devoted  a 
g^eat  part  of  the  past  two  years  to  the  deve- 
lopment of  a  plan  for  giving  the  world  a  true 
conception  of  British  manufacturing  and  in- 
dustrial progress. 

In  a  few  words,  this  plan  is  that  lectures  be 
prepared  by  the  leading  experts  in  various 
branches  of  engineering  and  manufacture, 
for  reading  before  Chambers  of  Commerce, 
technical  institutions,  colleges  and  schools 
in  colonial  and  foreign  industrial  centres, 
emphasising  the  progress  made  by  Great 
Britain  in  the  manufacture  of  all  the 
classes  of  goods  and  machinery,  and  their 
novel  points  of  design  and  utility.  It  will 
be  a  special  feature  that  each  lecture  will 
be  illustrated  with  lantern  slide  views,  thus 
depicting  the  interesting  points  in  the  most 
graphic  manner.  This  enterprise  has  been 
made  possible  by  the  generous  co-operation 
of  a  number  of  the  most  eminent  engineers  and 
specialists  in  Great  Britain,  and  I  desire  to  take 
this  opportunity  of  expressing  my  appreci- 
ation of  their  heatty  co-operation  with  me 
in  this  work.  We  want  to  show  to  our 
colonial  brethren  that  as  a  scientific  manu- 
facturer; the  Mother  Country  is  second  to 
no  country  ;  that  if  some  rivals  have  excelled 
in  modem  works  and  improved  machinery, 
they  will  in  turn  excel  with  works  still  more 
modem  and  machinery  still  more  improved. 

I  am  glad  to  say  that  our  Government  de- 
partments have  given  this  scheme  their  assist- 
ance, while  the  Agents-General  of  our  colonies 
have,  without  exception,  co-operated  with 
me  in  arranging  that  lectures  should  be 
reproduced  and  delivered  before  audiences  that 
will  appreciate  them  in  one  and  all  of  our  colo- 
nies. Regarding  these  lectures  as  a  means  of 
educating  manufacturers  and  engineers,  the 
leading  foreign  Governments  are  facilitating 
their  delivery  in  their  principal  industrial 
centres,  and  in  several  instances  are  intro- 
ducing them  into  their  schools. 

In  the  course  of  the  next  twelve  months  the 
story  of  British  manufacturing  and  industrial 
progress  will  be  told  to  hundreds  of  audiences 
in  colonial  and  foreign  markets,  and  if  its 
telling  helps  to  maintain  and  expand  British 
trade,  the  efforts  of  myself  and  colleagues  will 
have  been  amply  rewarded. 


[A  number  of  lantern  slides,  illustrating  die 

subjects  of  some  of  the  lectures  referred  to,  were 
shown  on  the  screen  after  the  reading  of  the  paper.] 


DISCUSSION. 

Mr.  John  Sauson  laid  he  was  not  competent  to 
speak  upon  the  question  of  trade  with  the  ccdomes 
became  he  was  connected  solely  with  Soatb  America, 
in,  regard  to  which  country  he  coidd  speak  with  a 
considerable  amount  of  experience.  The  aathor  had 
started  with  a  very  commonly  accepted  theory', 
namely,  that  British  manufacturers  were  anxious  to 
do  business.  His  experience  was  completely  to  the 
contrary,  British  manufacturers  apfwared  to  be 
absolutely  indifferent  as  to  whether  tbey  did  business 
or  not.  He  was  director  of  a  company  which  was 
engaged  in  extending  trade  in  South  America,  and 
be  was  ctmtinually  sending  out  letters  to  manufac- 
turets  ofGering  business,  and  in  many  instances  he 
had  never  even  obtained  a  reply.  If,  on  the 
contrary,  he  sent  tetters  to  continental  hoa«es 
he  invariably  received  carefully  prepared  estimates. 
When  people  (bund  themselves  better  sen-ed  by 
foreign  manufacturers  than  by  English  manufacturers 
they  would  go  to  the  former.  He  alluded  especially 
to  rails  and  railway  plant.  He  was  told  by  an  engi* 
neer  in  a  very  large  way  of  business  that  he  considered 
it  a  waste  of  time  to  ask  for  estimates  in  England ; 
the  manufacturers  either  took  a  very  long  time 
to  answer,  or  quoted  prices  which  were  absolutely 
impossible.  In  the  second  place  he  found  that  very 
few  English  manufacturers  sent  out  their  cata- 
logues in  foreign  languages,  and  in  the  country 
be  was  connecled  with,  catalogues,  in  English 
only,  were  absolutely  useless  to  his  dients.  The 
author  bad  spoken  of  through  boolungs.  It  was 
almost  impossible  to  get  any  English  manufacturer  to 
quote  for  free  on  board  to  so  near  a  place  as  Antwerp, 
although  they  would  quote  free  on  board  for  Glasgow, 
Liverpool?  or  London.  All  these  things  went 
to  show  that  manufacturers  in  this  country  were  not 
keeping  place  with  their  rivals.  The  author  said  that 
the  Government  ought  to  do  more  to  provide  com- 
mercial intelligence.  About  the  year  1898  Mr. 
Chamberlain  took  that  line,  and  appointed  a  Com- 
missioner to  go  to  South  America ;  he  also  asked  a 
Chamber  of  Commerce  to  appoint  another  member  to 
represent  them,  and  it  was  very  agnificant  that  the 
Chamber  of  Commerce  declined  to  appoint  any  such 
representative,  and,  therefore,  the  Board  of  Trade 
representative  went  alone.  The  author  made  a  point 
in  saying  that  the  Board  of  Trade  and  the  Com- 
mercial Department  of  the  Foreign  Office  did  not 
provide  commercial  intelligence  for  the  use  of  manu- 
facturers, but  he  held  that  the  Board  of  Trade  and 
the  Commercial  Department  of  the  Foreign  Office 
did  provide  more  commereial  intelligence  than 
there  was  demand  for.  Tenders  were  asked  for 
particular  goods  and  no  answers  were  leceiTcd. 
Digiti?ed  by  LaOOg  IC 
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Tki  CoBuniasioaer  sent  to  South  America  by  the 
Bond  of  Trade  sent  home  a  very  long  and  detailed 
report,  which  he  questioned  if  any  mannEactom  had 
rar  lead,  or  even  asked  for.  It  was  tnie  that  con- 
Hlar  fi^MWts  were  imperfect  and  paUished  veiy  late, 
but  the  c^Krience  of  the  pubU^ien  was  that  they 
had  no  circulatioa  at  all,  except  amongst  joonialists. 
At  present  the  reports  conld  not  be  sold  in  Leeds. 
The  Commisnoner  also  facooght  home  with  him  a 
very  large  collection  of  samples,  and  it  was  announced 
IB  the  newspapm  that  those  samples  were  to  be 
ednbited  at  the  London  Chamber  or  Commerce  and  at 
Whitehall ;  the  samples  were  on  exhibition  for  about 
twenty  dajns,  and  only  about  twenty  persons  had  signed 
the  attendance-book  when  he  visited  the  exhibition. 
If  be  went  to  a  manufacturer  and  said  he  could  give 
hin  infonnation  which  would  be  of  value  to  him,  he 
was  asked  to  sUte  his  business,  and  ia  most  cases  the 
■annfacttirers  did  not  care  to  give  an  audience  at  all, 
Ihnefixe  he  held  that  if  England  was  loung  her 
Kilnual  trade  it  was  because  her  rivals  were  doing 
better,  and  England  deserved  to  lose  her  trade  imder 
iboK  circumstances.  The  first  thing  to  be  done  was 
to  awaken  anxiety  amongst  British  manufacturers  to 
get  that  information,  because  the  remedy  proposed 
h;  (he  author  would  be  of  no  effect  until  British 
BUBobcturers  were  educated  to  take  an  interest  in 
tbrir  business. 


Ur.  £.  T.  SCAMMEU.  agreed  with  the  last  speaker, 
that  the  British  manofacturer  needed  waking  up,  and 
that  no  talk  about  fiscal  or  any  other  reform  would  take 
the  place  of  the  awakening  which  was  essoitial  if 
England  was  to  hold  her  own  in  the  march  of  the 
hqAA.  He  knew  something  of  the  Australian  colo- 
nies ;  and  the  merchants  and  manufacturers  of  this 
country  did  not  appear  to  be  willing  to  leam  the 
le^ns  which  were  taught  them  both  by  Germans 
and  AmeiicaQs  in  regard  to  many  of  their  budness 
BKthods.  If  somethiug  could  be  done  in  this  country 
thoroughly  to  arouse  the  attention  of  manufacturers 
on  the  point,  the  business  done  not  only  with  the 
Cdooies,  bnt  with  the  world  at  large  would  be 
penlly  mcreased.  He  was  glad  to  hear  that  steps 
were  being  uken  for  the  spreading  of  further  in* 
Bsnation.  The  last  speaker  had  a  little  mis- 
■aderstood  the  author's  plan,  which  was  not  so 
Boch  the  giving  of  infonnation  to  the  manufacturers 
io  tins  country  as  the  spreading  of  the  information 
in  the  Colonies.  But  be  thougbt  the  Government  might- 
^more  in  this  country.  Those  who  were  present 
idm  Sir  WiUtam  Abney  gave  his  address  on  the 
pierioas  Wednesday,  heard  one  or  two  most  im- 
portant particulars  in  reference  to  which  the  Govem- 
mt  nigbt  ud  the  commercial  and  industrial  cntcr- 
pdMS  of  the  nation.  If  lectures  were  given  in  the 
fiinniri,  it  would  hdp  to  remove  the  nusappre- 
WaiiiMi  that  prevailed,  that  the  British  manufacturer 
WfiHt  adcept  and  British  commerce  would  thereby 
tOMfit. 


Mr.  Samuel  Chapuan  stated  that  be  had  lived 
in  the  southern  part  of  Mexico  for  a  number  of  years, 
and  had  noticed  that  when  opportunities  were 
offered  to  British  manufacturers,  they  did  not  always- 
avul  themselves  of  them.  English  trade  had  in- 
creased in  Mexko  in  the  last  ten  years  1^  74  per 
cent.,  while  German  trade  increased  during  the  same 
time  225  per  cent.  He  remembered,  on  one  oc- 
casion, a  firm  who  desired  to  place  a  large  order 
for  sugar  machinery  with  an  English  firm,  but  so 
much  difficulty  was  experienced  in  getting  anything- 
like  a  favourable  quotation  that  eventually  the  order 
went  to  Belgium,  solely  because  the  quotationSi 
given  were  not  suitable  for  a  country  speaking 
a  different  language.  On  the  other  huid,  a  large 
Lancashire  finn  sent  out  a  representative  about 
nine  years  ago  to  fit  up  some  machinery. 
It  was  expected  that  he  would  be  away  four  months, 
but  he  had  never  been  over  to  England  during  the 
nine  years  that  had  el^)sed,  having  been  constantly 
filled  with  orders  during  the  whole  time.  Hiat 
was  an  instance  of  what  British  manufacturers  could 
do  if  they  would  only  take  the  proper  steps.  It 
was  not  only  a  question  of  the  language,  but  also  of 
following  the  instructions  of  the  purchaser.  Instead 
of  china,  for  instance,  being  packed  as  specified,  in  a 
particular  case,  it  was  packed  in  such  a  manner  that 
when  it  was  landed  considerable  damage  was  done  to- 
the  consignment,  with  the  result  that  no  further  busi- 
ness had  been  done  between  important  firms  in  the 
South  of  Mexico  and  china  makers  in  this  country. 
Too  little  attentitra  was  paid  in  this  country  to  educa- 
ting young  men  in  foreign  languages ;  and  it  was  also 
very  desirable  that  manufacturers  should  be  acquainted 
with  the  metric  system,  so  as  to  use  it  alongside 
the  present  system,  even  although  the  metric  system 
nught  not  be  adopted  by  the  country. 

Mr.  Waltek  Reid  adversely  criticised  the  lantern 
slides  which  had  been  shown  by  the  author,  saying 
they  were  by  no  means  up-to-date.  If  the  saloon  car 
shown  were  put  side  by  side  with  some  of  the  Pullman 
cars  turned  out  in  large  numbers  in  the  United  States- 
it  could  not  possibly  hold  its  own.  A  better  illustra- 
tioQ  of  the  turbine  steamers  would  have  been  one  of 
the  new  boats  being  built  by  the  Cunard  Company,  of 
which  there  was  a  beautiful  model  in  the  St.  Lom& 
Exhibition.  The  Forth  Bridge  was  hardly  a  thing  to 
show  to  people  who  must  become  customers,  because 
there  was  only  one  such  bridge  in  existance,  and  each 
engineer  built  his  own  bridge  according  to  his  own 
designs ;  a  better  illustration  would  have  been  the 
factory  in  which  the  steel  was  turned  out  to  make 
the  Forth  bridge.  Dynamos  like  those  ^own  on 
the  screen  could  be  picked  up  on  scrap-heaps  in 
the  United  States.  He  was  sorry  to  hear  the 
author  say  that  bigh-speed  cylinder  engines  also- 
represented  the  best  ;»-actice  nowadays,  because 
hardly  a  dynamo  now  made  in  America  could  be  fotmd 
running  with  reciprocating  engines ;  they  were  all 
turbmes.    The  whole  of  the  electitcibr  at  Jhe  St. 
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Louis  Exhibition  was  produced  by  msans  of  turbine 
«ngiDe5,  and  no  American  engineer  would  dream  of 
putting  up  large  reciprocating  engines  nowadays  for 
tbe  production  of  electricily.  He  could  not  im- 
press too  strongly  on  tbe  author,  whose  scheme  of 
giving  lectures  be  approved,  that  he  should  be  ex- 
tremely careful  in  the  selection  of  the  dides,  other- 
wise they  must  do  mpre  bans  than  good.  With 
ngard  to  the  action  of  the  State  in  tnch  matters, 
there  was  no  doubt  the  Government  could  do  a  very 
great  deal  more  than  it  did.  One  of  tbe  reasons 
why  State  inference  had  been  less  productive  of  good 
in  Great  Britain  than  in  Germany  and  France  was 
(bat  the  Slate  in  England  did  not  consult  tbe 
different  clashes  of  producers  to  tbe  extent  tbe  State 
did,  especially  in  Germany.  Before  the  German 
Government  undertook  any  legislation  of  an  indus- 
trial character,  it  consulted  tbe  representatives  of  the 
Trade  Gailds,  and  unless  our  Government  did  some- 
thing of  the  kind,  any  steps  taken  must  prove 
injurious  rather  than  beneficial  to  the  trading 
community. 

Mr.  W.  RavekSCROFT  BBTTHI.EV  thought  the 
author  bit  the  naU  on  the  head  when  be  asserted  that 
the  manufactorer  should  place  himself  in  touch  with 
the  dealer.  He  had  bad  an  experience  of  fortv  years 
as  a  merchant  in  South  America.  The  majority  of 
the  catalogues  which  mannfacturers  sent  to  that 
country  were  put  into  the  waste  paper  basket,  because 
they  were  printed  in  the  English  language.  If  the 
English  manufacturer  would  take  the  trouble  his 
German,  I-'rench  and  Spanish  competitors  took,  and 
have  (be  catalogue  translated  into  the  language  of 
the  country,  his  trade  would  largely  increase.  If  an 
English  manufacturer  could  not  send  out  a  competens 
traveller,  bis  best  plan  was  to  appoint  a  good 
firm  in  the  country,  in  touch  with  the  people,  as 
bis  agent,  who  ivonld  then  obtain  the  necessary 
business.  He  was  sorry  to  say  that  the  English 
mannfactarer  was  losing  his  trade  in  South  America, 
Forty  years  ago  it  was  an  ezce,>tional  thing  to  see  a 
Oennan  in  Buenos  Ayres,  but  to-day  Germans  were 
in  tbe  majority,  simply  because  of  the  better  business 
methods  eiuployed  by  them.  If  some  means 
'could  be  found  to  arouse  the  British  manufacturer 
iie  might  hil  the  important  place  he  ought  to 
•uccup)-. 


speed  engine,  although  it  was  being  strongly  com- 
peted with,  was  still  in  tbe  front  rank  as  an  electrical 
generator.  A  great  deal  of  discussion  bad  taken 
place  with  regard  to  technical  education,  but  only 
one  onivcrutyhad  taken  the  trouble  to  found  a  faculty 
ofcommerce,  viz  ,  Birmingham,  at  the  initiuive  of  Mr. 
Chambetlain.  Hondieda  of  students  went  through 
engineering  courses  who  were  altogether  anauited  \ty 
temperament  to  become  expert  eo^neers,  but  they 
would  make  fine  agents,  and  it  was  sad  to  think 
that  in  almost  all  tbe  colleges  the  students  had  no 
opportunities  for  learning  the  commercial  side.  The 
advantage  of  students  learning  foreign  languages  was 
not  impressed  upon  them,  and  he  thought  something 
might  be  done  by  tbe  Society  of  Arts  in  enforcing 
that  need  on  the  younger  generation.  Tbe  hope  of 
the  country  laid  largely  with  tbe  coming  generation, 
and  if  some  of  tbe  energy  that  had  been  put  in  tbe 
last  few  years  into  tbe  evening  technical  classes 
could  be  pot  into  the  University  colleges,  be  be- 
lieivd  the  trade  of  tbe  country  would  be  greatly 
benefited. 

Tbe  Chairman,  in  proposing  a  cordial  vote  of 
thanks  to  the  author  for  his  extremely  valuable  paper, 
Said  that  in  following  the  author's  statements  be 
noticed  that  the  lectures  were  not  only  to  be  given 
for  commercial  purposes  to  commercial  men,  but 
were  to  be  given  for  educational  purposes  to  schools, 
and  in  that  case  it  was  well  to  show  the  progress  that 
bad  been  made  by  means  of  lantern  slides,  altbougb 
of  course  those  slides  must  be  absolutely  up  to  date. 
One  of  the  opening  sentences  in  the  paper  bad 
particularly  struck  him,  because  it  opened  up  a  vista 
of  the  loss  sustained  when  any  considerable  diversion 
of  colonial  trade,  which  naturally  belonged  to  English 
manufacturers,  took  place.  Any  trade  which  could 
be  legitimately  carried  on  in  this  country  and  went 
from  the  Colonies  to  foreign  countries  was  necessarily 
attended  by  a  gradual  estrangement  from  tbe 
Mother  Country.  Correspondence  followed  com- 
mercial relations ;  one  of  the  partners  of  tbe  firm 
paid  a  viat  to  the  country  with  which  the  busi- 
ness was  done ;  he  fonned  reUi  i  mships  of  all  sorts, 
and  it  was  almost  impossible  to  say  where  tbe  evil 
ended  when  once  a  diversion  took  place,  from  the 
natural  channels  of  trade  that  ought  to  take  place 
between  the  Colonies  and  tbe  Mother  Country. 


Rfr.  C.  Alkrei)  Smith  thought  that  Mr.  Reid 
'U'as  rather  unfair  in  his  criticism  of  the  lantern  slides. 
He  had  made  the  sweeping  statement  that  the 
whole  of  the  current  generated  at  tbe  St.  Louis 
Exhibition  was  produced  by  means  of  steam  turbines, 
^e  had  been  told  by  a  gentleman  who  had  nstted 
the  place  that,  altbougb  as  in  England,  tbe  steam 
tuibine  was  going  ahead  for  central  station  work, 
lhat  statement  was  not  correct.  It  wu  only  within 
comparatively  recent  years  that  the  turlune  bad  been 
«eco£niaed  as  a  success,  and  tbe  reciprocating  high 


Tbe  resolution  of  thanks  to  the  author  was  then 
put,  and  carried  unanimously, 

Mr.  Walter  Rbid  said  his  statement  that  tbe 
whole  of  the  current  generated  at  the  St.  Lotus 
Exhibitfon  was  produced  by  means  of  steam  tur- 
bines, had  been  called  in  question  by  Mr.  Smith. 
He  bad  papers  in  his  possession  which  jxoved  that 
practically  tbe  whole  of  tbe  current  was  generated  by 
steam  turbines,  and  be  did  not  wish  Mr.  Smith* 
statement  to  go  forth  to  the  wf^  iuic£«i|a>^cted. 
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Ur.  Morgan,  in  reply,  said  that  the  reciprocating 
engine  wai  still  in  the  front  for  powers  up  to  200 
kne-power,  turbines  not  being  economical  engines 
■  small  powers,  except  in  one  or  two  instances.  The 
cn^es  refened  to  by  Mr.  Rdd  were  large  ones  of 
500  bone-power  and  over.  The  engines  he  showed 
€■  die  scnai  were  ooljr  its  very  small  powers.  With 
RgKd  to  the  up-to-dateness  of  the  pictiues^  he 
Ibo^t  th^  sbooM  be  content  to  leave  the  idection 
rflhem  to  the  lectnrers,  who  were  amongst  the  most 
■tnent  engineers  and  specialists  in  Great  Britain, 
■ed  incloded  Sir  William  Preece  and  Mr.  Swinbame, 
both  of  whom  were  past  Presidents  of  the  Institution 
of  Electrical  Engineers. 


MISCELLANEOUS. 


THE  WORLD'S  COTTON  SUPPLY. 
Xcariy  a  hundred  and  iidy  years  ago  Ihe  Society 
of  Arts  was  moved  to  use  its  influence  to  encourage 
the  growth  of  cotton  within  the  £m|rire.  In  1761, 
as  now,  "  the  scanity  and  ctmsequential  high  [nrice 
of  cotton  was  a  great  detriment  to  our  manufactures,*  * 
and  the  Society  had  seen  specimens  of  cotton  from 
Senagambia,  which  led  it  to  believe  that  an  adequate 
supply  could  be  obtained  from  Africa,  "  The  Society 
was  informed  this  cotton  could  be  collected  in  any 
quantifies  whatever,  at  a  low  price,  perhaps  not  ex. 
ceeding  a  penny  per  pound,"  and  it  was  of  the 
opinion  that  it  was  a  matter  of  national  moment  to 
encourage  the  growth  of  cotton  in  the  African  colo- 
nies, and  elsewhere  within  the  Empire,  therefore  the 
Society  offered  (in  1 760)  the  following  premiums : — 
"  For  the  greatest  quantity  of  dean  meKhantable 
cotton;  the  growth  of  any  of  His  Majesty's  settle- 
ments on  the  coast  of  Africa,  imported  by  private 
adventurers  into  any  of  the  ports  of  Great  Britain 
in  the  year  1761,  not  lesS  than  two  tons,  a  gold 
medal. 

"  For  the  second  greatest  quantity,  not  less  than 
five  tons,  a  silver  medal. 

••  And  the  like  premioms,  on  the  same  condi- 
tions, will  he  given  in  the  year  1769."* 
Now,  under  very  different  conditions,  we  have  a 
KcttrreDce  of  the  scarcity.  The  supply  has  not  kept 
pace  with  the  demand.  It  is  true  there  has  been 
a  my  large  increase  in  the  production  of  cotton  in 
the  United  States  during  the  last  30  years. 
In  1875  the  total  American  production  was  4,632,313 
bdes,  it  DOW  exceeds  eleven  million  bales,  but  the 
aports  have  not,  proportionately,  increased.  Of  the 
4.632,313  bales  produced  in  1875,  2,982,810  was 
cxpoited,  l,649i50J  snffidng  to  meet  home  re- 
qoiments,  whereas  last  year  the  home  consumption 
had  increased  in  ronnd  figures  to  4,000,000  bales,  and 

*  TVw  paiticnlars  arc  taken  from  Dcsiie's '' Ucmoiri  of 
AcriraltDR,"  vol.  I,  paiB  3'»^ 
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will,  no  doubt,  go  on  increasing.  When  we  turn  to 
other  sources  of  supply  than  American,  we  find 
exports  practically  stationary.  Thus  in  the  decades 
1870-80,  1880-90,  and  1890-1900,  India  produced  air 
avenge  of  two,  two-and-a-half,  and  two  million' 
bales,  whilst  her  own  requirements  steadily,  though 
not  very  rapidly,  increased.  In  Egypt  the  production 
nearly  doubled  in  the  30  years  firom  384,000  bales 
to  700,000,  but  Egypt  only  supplies  a  small  pro- 
portion of  the  woild's  production,  and  Brazil,  the 
only  other  con&iderable  producer  of  cotton,  fell  away 
from  600,000  bales  to  380,000  in  the  same  period. 
Thus  the  world  is  as  dependent  to-day  upon  the- 
United  States  for  its  cotton  supplies  as  it  was  30 
years  ago,  whilst  the  European  demand  has  enor- 
mously increased.  In  the  seventies  Eng'anl  took 
the  iHilk  of  American  cotton.  To  day  continentiT 
SfHnners  take  a  third  of  the  whole  of  the  Ammcan 
cotton.  Comparing  the  year  ended  30th  June,  1889, 
with  the  year  ended  30th  Jane,  1899,  we  find  thai: 
the  exports  of  cotton  from  the  United  States  to 
Germany  increased  from  660,756  bales  to  1.728,975 
bales;  to  Austria-Hungary  from  5,610  bates  to 
57ti27  ;  to  France  from  400,196  to  803,406 ;  to  Italy 
from  131,068  to  417,353;  to  Spain  from  181,533  to 
248,635  ;  whilst  the  exports  to  the  United  Kingdom 
only  grew  from  2,940,800  to  3,609,444.  And  year 
by  year  the  continental  demand  diverts  a  larger 
proportion  of  the  American  prodact  from  England. 

It  is  impossible  to  exaggerate  the  gravity  of  the 
outlook  as  it  affects  this  country.  Great  Britain 
is  practically  at  the  mercy  of  the  United  States,, 
and  the  snfferings  of  industtid  Lanca^ire  during 
the  American  Civil  War  give  us  an  inkling  or 
what  that  may  mean.  Already,  Lancashire  has 
suffered  seriously  from  the  growth  of  the  conti- 
nental demand,  coupled  with  the  rapidly  growing 
requirements  of  the  Ameiican  home  market.  In 
1901  and  19C2,  many  of  our  cotton  mills  were 
unable  to  run  fu^I  time  owing  to  the  shortage  of 
cotton.  In  I9''3,  most  of  the  I,ancashire  mills 
ran  short  time  for  four  months,  and  a  conser^'ative 
estimate  puts  the  direct  loss  suffered  last  year  by 
the  spinners,  manufacturers,  and  operators  «L 
;^2,ooo,ooo,  which  takes  no  account  of  the  losses 
consequently  entailed  upon  merchants  and  othersi 
indirectly  interested  in  the  cotton  trade.  This  year, 
most  of  the  Lancashire  mills  have  been  com- 
pelled to  run  short  time  for  eight  months,  which 
means  immense  loss  in  the  productive  and  earn- 
ing power  of  the  most  important  of  our  manu- 
facturing  industries.  How  great  it  is  may  be 
understood  when  we  say  that  an  authoritative 
estimate  of  the  loss  that  would  be  incurred  if 
all  the  cotton  mills  of  this  country  were  run- 
ning three-quarters  time  instead  of  full  time, 
puts  it  at  £yxi,cao  a  week,  or  at  the  rate  of 
/i5,ooo,oco  per  annum.  No  fewer  than  10,000,000 
of  the  population  of  the  United  Kingdom  are,  directly 
or  indirectly,  interested  in  the  cotton  industry ;  and 
it  may  be  taken  as  certain  that  mneh  ofthejceneral 
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sUgnttioD  of  trade  is  due  to  shortage  in  recent  years 
of  the  supplies  of  American  cottoii. 

Those  most  directly  interested  in  lessening  our 
dependence  upon  America  have  been  rather  slow  to 
move,  but  a  beginning  was  made  at  Manchester  on 
M&y  8th,  1902,  when  a  meeting  was  held  at  the 
Albion  Hotel  in  that  city,  under  the  auspices  of  Mr. 
Arthur  Hutton,  the  President  of  the  Manchester 
Chamber  of  Commerce.  The  Chambers  of  Com- 
merce of  London,  Liverpool,  and  Oldhun  were 
TCpresenled  at  the  meeting,  together  with  the 
managing  director  of  the  British  West  African 
Steamship  Line,  Sir  Alfred  Jones,  the  Oldham 
Cottton  Spinners'  Association,  the  Manchester 
Cotton  Spinners'  Association,  various  other  Associa- 
tions of  a  similar  character,  from  Blackburn  and 
oth«  Lancashire  towns,  cotton  machinists,  brokers, 
weavers,  and  manufacturers.  The  object  of  the 
meeting  vas  to  widen  the  area  of  cotton  cultiva- 
tion under  the  British  flag,  more  especially  in  West 
Africa ;  and  before  the  close  of  the  proceedings  a 
British  Cotton  Growing  Association  was  formed, 
with  a  preliminaty  capital  of  10,000  to  be  exclusively 
devoted  to  experimenting  in  West  Africa  and  other 
over-sea  provinces.  This  meeting  was  followed  by 
another,  held  in  Manchester  in  June,  1902,  when 
it  was  decided  to  raise  a  gu^tranlee  fund  of  ^50,000, 
to  be  spread  over  five  jcars,  and  inquiries  were 
-commenced  throughout  those  portions  of  the  British 
Empire  where  the  conditions  as  to  possibilities  of 
cotton  growing  are  suitable.  Eitperimental  planta- 
tions were  inauguraleJ,  large  quantities  of  seed  were 
distributed,  ginning  anl  baling  machinery  was  sent 
out,  ad\-ance«  were  mide  to  planters,  and  grants  were 
maie  to  variout  colonies.  Bat  ;^50,oo3  was  very 
insufficient  if  the  intentisns  of  the  Association  were  to 
be  carried  into  effect,  and  so  we  find  it  in  October, 
1903,  making  arrangements  to  increase  the  guarantee 
fund  to  ^[oo,o:o.  It  was,  however,  soon  seen  and 
admitte<l  that  even  this  larger  sum  was  %'ery  inadequate 
i.0  the  requirements  of  the  Association,  and  it  was 
-decided  to  increase  the  fund  to  ;f500,ooo,  and  to 
petition  the  Kinj;  to  grant  a  Royal  Charter  of 
Incorporation  to  the  Association.  In  August  last 
this  charter  was  granted  and  the  British  Cotton 
Crowing  Association  was  thereby  incorporated.  The 
Association  is  already  actively  at  work  in  vaiions  parts 
of  the  Empire,  and  the  Government  are  cordially  co- 
operating in  the  work.  An  arrangement  has  bera 
entered  into  with  the  Secretary  of  State  for  the 
Colonies  whereby  in  consideration  of  the  work  that  is 
being  carried  on  by  the  Association  the  Governments 
-of  Lagos,  Northern  Nigeria,  !ind  Sierra  Leone  will, 
■during  the  ensuing  three  years,  make  grants  to  the 
Association  amounting  to  j^6,soo  per  annum.  Several 
of  the  large  steamship  companies,  too,  are  at  present 
lending  their  assistance  towards  the  extension  of 
cotton  cultivation  by  carrying  freight  free  or  at 
nominal  rates.  The  Association  is  now  seeking 
to  raise  the  balance  of  its  share  capital.  Of 
the  ;^soo,ooo,     125,332  has  already  been  applied 


for  and  allotted,  and  it  is  expected  that  the 
public  will  find  the  balance  required.  It  is 
not  an  ordinary  investment  to  which  the  public 
are  invited  to  subscribe  for  the  Association  may 
not  declare  any  dividend,  or  distribute  any  pn^ts 
before  the  exiHration  of  seven  years  from  the  date  of 
the  Charter,  and,  in  the  meantime,  any  profits  are  to 
be  applied  in  the  fnrtherance  and  eiUensioD  of  the 
objects  of  the  Association.  It  is  in  every  sense  a 
natitnuJ  undertaking  deserving  the  support  of  all 
interested  in  the  welfareof  the  United  Kingdom. 

The  capability  of  the  world  to  provide  in  sufficient 
abundance  the  raw  material  required  by  the  vast  and 
ever-increasing  cotton  industry  is  unquestionable, 
and  cotton  of  the  best  quality  can  be  got  outside 
America.  What  is  now  known  as  Sea  Island  cotton 
is  a  native  of  Honduras.  It  spread  thence  to  the 
West  Indies,  and  was  carried  to  the  United  States 
shortly  after  the  Revolution.  No  finer  cotton  has 
ever  been  grown  than  that  raised  in  the  island  of 
Tobago,  between  the  years  1789  and  1^92,  upon  the 
estate  of  Mr.  Robley ;  and  Egypt  has  furnished  a 
staple  which  for  quality  and  length  holds  a  high  rank, 
and  comes  next  to  Sea  Island.  It  is  not,  perhaps, 
too  much  to  say  that  Egypt  is  the  finest  cotton* 
growing  country  in  the  world,  unsurpassed  in  pro- 
ductiveness even  by  the  United  States  of  America. 
In  South  America  the  cotton  plant  thrives  in  all  the 
varied  chtnates  from  Para  in  the  North  down  to  Rio 
Grande  in  the  South.  In  India  the  quantity  available 
for  export  can  be  increased,  and  although  India  does 
not  grow  the  highest  quality,  the  addition  will  help  to 
lessen  the  dependence  upon  America.  As  for  West 
Africa  it  is  capable  of  producing  more  tbw  the 
present  world's  supply.  Already  the  cotton  industry 
plays  an  important  part  in  the  prosperity  of  Kano 
and  Northern  Nigeria  generally.  The  cotton 
plant  is  met  with  in  a  wild  state  all  over  West 
Africa,  and  the  pagan  tribes  of  Sierra  Leone, 
the  Gold  Coast,  and  Liberia  turn  out  the  most 
beautiful  cloths.  Mr.  Hutton  expects  that  in  the 
next  five  years  we  shall  ^et  a  million  bales  from 
West  Arrica.  From  Lagos,  it  is  estimated  that 
from  (),ooo  to  10,000  bales  will  be  obtained  next 
year,  as  compared  with  2,oco  hales  last  year,  whilst 
in  East  Africa  the  outlook  is  very  promising.  In 
Nyassaland  alone,  considerable  quantities  of  cotton, 
equal  to  '*Good  Fair"  EgyptUn,  can  be  pro- 
duced, and  should  the  steps  that  are  being  taken 
to  establish  cotton  growing  as  a  native  industry 
prove  successful,  then  larger  results  will  be  ob- 
tained. So  with  the  West  Indies  and  British 
Guiana,  advances  have  been  made  by  the  Associa- 
tion to  cotton  growers,  and  seed,  machine!^,  and 
implements  supplied.  The  finest  qualities  of  cotton 
have  been  obtained  from  the  Sea  Island  seed,  and 
the  industry  is  now  in  many  di^ricts  established  on 
a  commercial  basis. 

The  difficulty  is  not  in  the  growing  of  cotton,  bat 
in  its  profitable  cultivation.  The  four  things  requisite 
for  successful  cultivation  are  (U-a  suitabla  soil;  (2) 
Digiti?ed  by  VljOOg  iC 
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a  regnliTly  recttrring  rainfall  and  adeqaate  irrigation  ; 
(J)  efficient  labour ;  (4)  transport  facilities.  Lack 
vflaboDT  and  cheap  transport  ar«  the  chief  difficulties, 
aod  at  present,  and  in  some  countries,  they  are 
imqmable.   And  of  course  much  depends  upon  the 
price.  The  German  experiments  at  Togo  are  very 
encounigittg.    There  the  one  tUng  necessary  to  com- 
plete financial  success  is  adequate  transport  facilities. 
Tbe  ise  of  improved  implanents,  the  introduction 
of  better  methods  of  cultivation,  and  a  more  ccono- 
Bucal  s)-stem  of  labour  have  lessened  the  cost  of 
cotion  production,  and  having  regard  to  the  many 
toonlries  that  may  be  eipecled  under  the  present 
man  favourable  circumstances  to  contribute  to  the 
cotton  supply  of  the  world,  it  is  reasonable  to  assume 
ilul  the  cotton  industry  will  soon  be  on  a  sounder 
footing  than  it  can  ever  be  under  present  conditions. 
Tbe  work  of  the  British  Cotton  Growing  Association 
fnls  &dr  to  hai-c  a  great  and  beneBdal  iofluence  in 
rescniug  us  from  our  perilous  dependence  on  America, 
ud  so  deserves  tbe  good  wishes,  and  national  support, 
of  all  sections  of  the  community. 


Since  the  above  article  was  ia  type,  tbe  Paris  cor- 
Rspcffldent  of  the  Timts,  under  date  Xovember  21, 
Im  Knt  the  foUowing  important  statement  to  bis 
jotmal: — 

U.  Meline,  the  ex- Premier,  makes  an  interesting 
cmtrihntion  to  the  presdng  problem  of  the  eraanci- 
patioo  of  European  industry  from  the  American 
ccttffi)  monopoly  in  to-day's  issue  of  the  Ripublique 
Frattfaise,  taking  as  his  text  the  incorporation  of  the 
British  Cotton  Growing  Association.  He  represents 
the  caltivatioR  of  cotton  in  the  French  and  English 
colonies  as  being  the  sole  means  of  averting  a  repe- 
tition of  the  recent  threat  of  a  cotton  famine,  which 
<iistaibed  the  entire  industry  throughout  Europe, 
and  of  meeting  the  approachiog  peril  arising  from  the 
steadily  iiun-easing  absorption  of  the  cotton  supply 
by  tbe  growing  indnstiy  of  the  United  States.  If 
America  be  allowed  to  retun  her  present  m<Hiopoly 
of  the  raw  matt^I,  M.  M£line  does  not  see  how  she 
can  be  jMrevented  one  day  from  exporting  it  all  in  the 
form  manufactured  articles.  On  that  day  the 
European  cotton  industry  would  have  ceased  to  exist. 
It  is  indispensable  to  lose  no  time  if  this  peril  is  to  be 
averted.  The  effort  made  by  Europe  will  only  begin 
to  be  felt  when  a  tjuantily  of  cotton  is  put  upon  the 
lurket  sufficient  to  inspire  the  American  producers 
with  respect. 

M.  M^lioe  considers  that  at  the  present  time,  the 
nain  requirement  is  capital.  He  strongly  urges  bis 
cnntiymen  to  follow  the  English  example,  cbarac- 
tcnnng  the  liberal  support  given  by  Manchester  to 
the  British  Cottcm  Growing  Association,  as  evidence 
of  the  traditional  energy  and  broad-mindedness  of 
tbe  English  man  of  business.  M.  M£line  antia- 
P>tes  that  in  a  few  years  the  practical  and  energetic 
Ettil^h  will  have  established  the  cultivation  of 
cotton  in  their  colonies,  and  will  be  the  first  to 
coDpete  with  the  American  product  in  the  inter- 
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national  market.  They  will  thus  be  the  first  to 
secure  custom,  so  that  the  French  will  find  tbe 
place  occupied  when  they  are  in  a  position  to  com- 
pete. M.  M^Iine,  therefore,  regards  the  question 
as  one  of  colonial  rather  than  industrial  interest, 
seeing  that  in  a  couple  of  years  French  manufac- 
turers will  have  new  English  or  German  sources  of 
supply.  In  conclusion,  he  expresses  the  hope  that 
the  matter  wiU  be  taken  up  by  the  French  Govern- 
ment. 


BANANA   AXD  PLAINTAIN. 

In  ccnnection  with  the  subject  of  Barbados 
bananas,  referred  to  on  p.  885,  vol.  lii.  of  the 
Jountal,  Nov,  1 1,  1904,  where  it  was  shown 
that  the  variety  of  banana  culti^'ated  in  the  island 
is  the  same  as  that  grown  ia  the  Canary  Islands 
and  Madeira,  a  questioa  has  arisen  as  to  the 
distinction  between  the  banana  and  the  plantain. 
Each  has  been  described  under  distinct  scientific 
names,  the  banana  as  Musa  sapientum,  and  the 
plaintain  as  Musa  paradisiaca,  but  botanists  have 
long  been  agreed  that  there  are  but  few,  if  any, 
distinctive  characters  by  which  tbey  can  be  separated, 
and  that  the  plantain  is  simply  a  variety  of  the 
banana,  and  clasdfying  it  as  Musa  sapUntum  var. 
paradisiacq.  At  one  time,  the  fruits  of  the 
banana  were  described  as  being  shorter  and 
rounder  than  those  of  the  plantain,  but  with  the 
extended  cultj\'ation  of  both,  even  these  characters 
are  not  perceptible.  The  greatest  distinction,  per- 
haps, is  in  the  edible  qualities  of  the  fruit?,  tbe 
banana  being  of  a  more  delicate  flavour.  As  a 
proof  of  the  unity  of  opinion  of  the  older  botanists 
with  those  of  the  present  day,  it  may  be  said  that 
Roxburgh  believed  M,  sapientum  to  include  both 
.the  edible  fruit  known  as  banana,  and  the  vegetable- 
tike  fruit  known  as  plantain,  both  of  which  he  coa- 
sdered  cultivated  forms  or  varieties  of  the  same 
species. 

With  regard  to  tbe  ecouamic  side  of  the  q  leitioo 
the  "  Dictionary  of  the  Economic  Products  of  India  " 
further  proves  the  difficulty  of  fixing  a  line  between 
the  two  in  the  following  paragraph:  "The  fruit  of 
the  cultivated  forms  of  this  species  \_M.  sapienlum'\axe 
sometimes  popuLirly  distinguished  by  the  names  of 
banana  and  plantain,  according  to  whether  they  are 
eaten  raw  or  cooked.  These  names  are,  however, 
very  loosely  applied,  some  calling  any  round  and 
plump  fruit  '  banana,*  others  malting  a  distinction  in 
size  only,  the  small  being  '  banana '  the  targe 
'plantain.*  It  is,  therefore,  advisable  to  reject  the 
arbitrary  distinction  which  has  arisen  between  tbe 
names,  and  to  call  alt  alike  by  the  commoner  name 
plantain."  Tliis  may  be  conveninent  in  India  and 
other  countries,  where  plantains  are  generally  uscl  as 
a  vegetable,  but  the  name  banana,  for  the  edible 
fniits,  has  now  become  so  firmly  established  in 
England  that  it  cannot  wel}jb<:,^|^g^OOQle 
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LANTERN  LSCTURSS  ON  THE  UNITED 
KINGDOM  FOR  USE  IN  THE  COLONIES, 

The  ioUoviog  memorandum  has  been  issued  by 
tbe  Colonial  Oflke  :— 

The  object  of  giving  to  the  school  children  of  the 
United  Kingdom  better  knowledge  of  the  Colonies, 
and  of  giving  to  the  school  children  of  each  colony 
better  knowledge  of  tbe  United  Kingdom  and  of 
other  parts  of  the  Empire,  has  been  brought  into 
prominence  by  various  organisations,  and  commended 
tts^  to  Mr.  Chamberlain  when  Secretary  of  State 
for  the  Colonies  and  to  Mr.  Lyttelton,  the  present 
Secretwy  of  State. 

Wtth  thdr  approval  a  small  Cunmittee  has  been 
formed  to  carry  out  a  suggestion  made  in  tbe  Gnt 
instance  to  the  Colonial  Office  by  Mr.  M.  E.  Sadler 
while  at  the  Board  of  Education,  that  very  first-rate 
lessons  or  lectures,  to  be  illustrated  by  equally  good 
lantern  slides  should,  on  the  lines  which  have  been 
successfully  followed  out  in  the  United  States,  be 
drawn  up  and  used  in  the  Schools  of  the  Empire. 

The  Committee  thought  that  it  would  be  well  to 
b^in  on  a  small  scale  and  in  a  very  modest  way,  but 
bearing  constantly  In  mind  that  if  the  experiment  is 
to  succeed,  the  letterpress  and  the  illustratious  must 
be  tbe  best  possible. 

Accordingly,  acting  under  tbe  Secretary  of  State's 
antbority,  they  drew  up  a  5>llabus  of  seven  lectures 
on  the  United  Kingdom,*  each  to  be  illustrated  by 
some  forty  lantern  slides,  the  subject  of  the  lectures 
being 

( 1 )  The  journey  from  the  East  to  London, 

(2)  London  the  Imperial  City. 

(3)  Scenery  of  the  United  Kingdom. 

(4)  Histmic  centres  and  their  influence  on  national 
Ufe. 

fS)  Country  life  and  the  smaller  towns. 

(6>  Great  towns,  tbe  Industries,  and  Commerce. 

(7)  Defences  of  tbe  Empireo. 

This  syllabus,  designed  for  use  {triutarily  in  tiie 
Eastern  Colonies,  was  sent  ont  to  tbe  Governments 
of  the  three  colonies  of  Ceylon,  tbe  Straits  Settle- 
tnenis,  and  Hongkong,  and  each  colony  was  asked 
and  consented  to  give  a  grant  of  j£3co  to  cover  the 
expenses  of  the  scheme. 

The  money  being  available,  Mr.  Lyttclton  con- 
sented to  the  Committee's  request  that  Mr.  H.  J. 
Mackinder,  Director  of  the  London  School  of  Eco- 
nomics and  Political  Science,  should  be  asked  to 
undertake  the  preparation  of  the  lectures  and  the 
general  superintendence  of  tbe  scheme. 

Mr.  Mackinder  accepted  tbe  invitation  and  tbe 
lecttures  will  be,  in  the  first  instance,  delivered  in  a 
London  Training  College  for  Elementary  Teachers, 
They  will  t>e  reported  verbatim,  put  into  print,  and 
V-e  coFrected  and  edited  by  the  lecturer,  the  whole 
vrith  any  special  slides  which  may  be  designed  for  the 
purpose,  becoming  tbe  property  of  the  three  Colonies 
concerned,  but  being  available  for  sale  to  other 
Colonial  Oovemments. 

*  ^iKellaaeons  No.  rsj. 


It  win  be  borne  in  mind  that 

(1)  The  lectures  are  intended  for  the  Ugber 
classes  in  Elementary  Scbods,  tx  with 
modffications  for  adults. 

(2)  Each  lecture  may  well  supply  teveial  boun* 
lessons,  bemg  intended  to  be  tbe  text  for 
teaching  and  a  guide  as  to  tbe  method  of 
tf  aching,  and  not  simply  to  be  repeated  word 
for  word  in  a  single  hour. 

(3)  The  object  is  to  give  to  children  through  their 

eyes  as  well  as  their  ears  a  true  and  simple 
impression  of  what  the  United  Kingdom  and 
its  people  are  like,  to  explain  to  children  living 
in  the  tropics  what  tbe  seasons  mean  in  this 
country,  and  so  forth. 
{4)  The  lessons  may  well  be  translated  into  the 
vernacular  languages  for  use  by  native  teachers. 
The  Eastern  Colonies  will  also  supply  material  for 
similar  lectures  upon  tbem  to  be  used  in  this  country. 

Mr.  Mackinder  has  been  asked,  and  has  consented 
to  give  in  December  next  a  lecture,  at  a  place  and 
time  to  be  fixed,*  in  which  be  will  give  an  account  or 
the  scheme,  and  at  which  some  of  tbe  slides  which 
have  been  prepared  to  illustrate  it  will  be  exhibited  ; 
it  is  hoped  that  those  who  are  interested  in  promoting 
mutual  knowledge  of  the  various  parts  of  the  Empb  e 
will  be  present. 


TESTS  OF  NATIONAL  PROGRESS,f 
In  a  paper  read  at  Southport,  Mr.  A.  L.  Bowley 
suggested  tests  by  which  the  national  progress  in  eco- 
nomic well-being  might  be  measured  over  any  defined 
peitod.  The  necessary  siatistics  covering  the  forty 
years  from  i860  are  now  oflered.  The  test  measure- 
ments are  of  wages,  employment,  income,  prices,  and 
consumption.  An  index  number  is  formed  for  average 
wages,  allowing  for  irregularity  of  work.  A  new 
estimate  is  made  for  income,  subject  to  income-tax, 
allowing  for  all  tbe  changes  in  methods  of  assessment, 
and  including  estimates  for  income  unduly  escaping' 
tax;  and  a  special  method  is  employed  for  dealing 
with  the  changes  in  the  exemption  limit.  An  index 
number  is  then  formed  for  average  income.  Tbe  two 
series  of  index  numbers,  for  wages  and  income,  are- 
found  to  have  very  many  points  of  resemblance ;  both 
show  a  rapid  rise  from  i860  to  1S74,  a  fall  to  1878, 
two  fluctuations  to  1897,  and  a  rapid  rise  to  1900. 
Tbe  series  are  then  combined,  and  allowance  is  made 
for  the  fluctuations  of  prices ;  the  resulting  index 
number  shows  a  nearly  regular  progress  tbroughont 
tbe  forty  years.  The  index  number  for  consumption 
of  common  necessaries  also  shows  fairly  regular  pro- 


*  It  bas  now  bprn  arrang'i  d  that  the  lecture  shall  be  giveR 
at  tbe  Whiteball  Kootoi,  Hold  Mctropole,  on  Wednesday^ 
7th  December,  at  5.0  p.m.  The  .St^cretary  of  State  has  cou- 
sented  to  preiide. 

t  Abstract  of  paper  read  by  Ilowley^M.A.,  before 

Section  F  of  the  Brit(^^||g(^^t^^i(^^|^a,  bridge. 
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grea.  It  is  conteoded  that  tlie  series  used  are  con- 
aitcnt  with  and  support  eacli  other,  and  that  there 
Ins  been  steady  progress  decade  by  decade,  though 
perfaaps  less  rapid  and  continuous  than  the  final 
saies  suggests.  Other  tests  are  considered,  and 
Rfected  because  of  their  incompleteness. 


GENERAL  NOTES* 


Hyorauuc  Mining  Cabtridgb.— The  General 
Report  of  Mines  and  Quairies  for  1903  (Part  2, 
Lahonr)  coDtaiiu  the  following  reference  to  the 
success  of  the  Hydraulic  Mining  Cartridge,  for  which 
Ur.  James  Tooge,  Jan.,  was  awarded  die  Shaw  prize 
by  the  Conndl  of  the  Society  of  Arts  in  1902  — 
''Thoagh  coal-cutting  machines  will  probably  reduce 
the  number  of  accidents  from  falls  of  roofs  and  sides 
owing  to  the  fact  that  machine-cut  faces  are 
necessarily  timbered  systematically,  they  have  intro* 
doced  some  fresh  dangers.  The  most  disquieting  of 
these  dangers  is  the  increase  of  shot-firing  which 
frequently  follows  the  introduction  of  coal-cutten^, 
Thebope  has  long  been  cherished  that  some  method 
of  facealdDg  down  the  coal  and  rock  would  be 
derived  to  supeisede  shot-Bring.  Lime-cartridges 
and  patent  wedges  have  been  extensively  tried  from 
time  to  time,  but  have  ne^er  been  very  successful. 
An  hydiaulic  cartridge  or  wedge  has  now,  in  at  least 
one  colliery,  proved  a  practical  success  and  entirely 
superseded  the  explosives  formerly  used.  Mr. 
Gerrard  (District  No.  6)  gives  interesting  particulars 
of  this  contrivance.  No  less  than  214,800  tons  of 
coal  were  brought  down  with  it  and  larger  coal  was 
obtained  than  by  blasting.  It  was  recently  awarded 
the  Gold  Medal  of  the  Society  of  Arts  under  the 
terms  of  the  Benjamin  Stone  [Shaw]  Bequest, — 
"For  any  discovery,  invention,  or  newly  devited 
method  of  obriating  or  materiaHy  diminishing  any 
ri-k  to  life,  limb,  or  health,  incidental  to  any 
indostrial  occupation.*' 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Mebtings. 

Wednesday  evenings,  at  8  o'clock  :— 

NoTEUBBK  30. — "The  British  Canal  Problem." 
By  AjtTHUR  Lee,  J.P.  The  Right  Hon.  Sir 
UiCHAEt  Hicrs  Beach,  Bart.,  D.C.L.,  M.P.,  will 
praide. 

BccEUBER  7. — "  Tbe  International  Exhibition 
a.  St.  Louis."  By  Walter  Francis  Rpid, 
VXC^  F.C.S.  I>R-  BoVEBTON  Redwood, 
F.R.S.E.,  win  preside. 

Okbmbcr  »4.— The  Patent  Laws."   By  Chas. 
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Indian  Section. 

Thursday  afternoons,  at  4.30  o'clock : — 

December  .8. — "Burma."  By  Sir  Frederic 
FRyER,  K.C.S.I.  The  Right  Hon.  the  Earl  oC 
Hardwickb,  Uudei.Secretaiy  of  State  for  India, 
will  preside. 

January  19,  Febmaiy  16,  March  16,  April,  6 
May  II. 

Colonial  Section. 
Tuesday  afternoons  at  4.30  o'clock  ! — 
January  34,  February  28,  March  28,  May  23. 


Applied  Art  Section. 

Tuesdays,  at  4.30  or  8  o'clock ; — 

December  20  (8  p.m.).— "Street  Architecture." 
By  Thouas  Graham  Jackson,  R.A.  Dr.  G.  B. 
LiiNGSTAPF  will  preside. 

January  31,  February  21,  March  zt,  April  11, 
M4y  16. 


Papers  for  Meetinjfs  after  Christmas 

"  The  Navigation  of  the  Nile."  By  SiR  William 
H.  Pkssce,  K.C.B.,  F.R.S. 

"  The  Protection  of  Buildings  from  Lightning.'* 
By  KlLLlNGWORTH  HEDGES,  M.Inst.C.F,. 

>*The  I^esent  Aspect  of  the  Fiscal  Question."- 
By  Sir  Charles  Malcolm  Kennedy,  K.C.M.G.^ 
C.B. 

"British  Woodlands."  By  The  Right  Hon. 
Sir  Herbert  Maxwell,  Bart.,  M.P. 

"The  Supply  of  Electricity."  By  JahbsNblsoi* 
Shoolbred,  B.A.,  M.Inst.C.E. 

'■Time  Development  in  Photography,  and  Modem 
Mechanical  Methods  (tf  carrying  it  out."  By  R. 
Child  Eaylky. 

"  London  Electric  Railways."  By  the  HoN_ 
Robert  P.  Porter. 

•<  Lake  Baikal  and  its  Connection  with  the  Great 
Siberian  Railway."   By  Arthur  Gulstan. 

"  This  True  Musical  Fitch  of  Notes  we  See  and 
Sounds  we  Hear."   By  John  E.  Borland. 

"  Popular  Jewelry."  By  Monsieur  Lalk^ue. 
(Paris).   \AppU^  Art  Section.) 

"  The  Cape  to  Cairo  Railway."  By  Sir  Charles 
H.  T.  Metcalfe,  Bart.,  M.Inst.C.£.  (Coloniat 
Section.) 


Cantor  Lectdres. 

The  following  courses  of  Cantor  Lectures 
will  be  delivered  on  Mondav  evenings,  at 
8  o'clock  :—  Digitized  by  GoOglc 
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DA\^D  JAUES  Blaiklby.  "  Musical  Wind 
Tnstrunients."  Four  Lectures  (with  musical 
illustrations). 

Lecture  L — Notembu  28.  —  Introduction— 
Mmic  and  the  practical  arts — Divisioa  of  instniments 
into  string,  Wind,  and  percussion — Limitation  of 
definition — Wind  instruments  and  the  human  voice — 
Acoustics  and  the  art  of  instrument  maUns— Vibra- 
tion and  wave  motion— Every  vind  instnunent  a 
-^brating  colomn  of  air— Stationary  vaves — Means 
of  exciting  vibration — ^Wave>f<»m— Classification  into 
brass,  reed,  and  Bute. 

Lbctuke  IZ.— Dbcbubsr  'i.— Brass  Instruments. 
— Ffimitive  instmments  from  hwns  and  shells — 
Harmonic  scale — Development  into  bugle  and  trum- 
pet types— natural  horns  and  trumpets — ^Introduction 
of  slides,  keys,  and  valves. 

Lecture  III. — December  12.— Reed  Instruments. 
—  Single  and  double  reeds — Conical  and  cylindrical 
tubes — Bagpipes — Shawms,  oboes,  and  bassoons — 
Clarionets — S^ophones. 

Lecture  IV.— December  19.— /Vw/w.— Modem 
limitation  of  the  name — Action  of  the  air-reed — 
Recorders  and  flageolets — Ccme  and  cylinder  flutes. 

James  F.  Maginnis,  As80c.M.Inst.C.E., 
M.Inst.Mech.E.,  "  Reservoir,  Fountain,  and 
Stylographic  Pens."   Three  Lectures. 

January  23,  30,  February  6. 

DUGALD  Clerk,  "  Internal  Combustion 
Engines."    Four  Lectures. 
February  13,  20,  27,  March  6. 

Henry  Laws  Webb,  "Telephony."  Four 
Lectures. 
March  13,  20,  27,  April  3. 

Alan  S.  Cole,  C.B.,  "Some  Aspects  of 
Ancient  and  Modem  Embroidery."  Two 
Lectures. 

May  I,  8. 

Henry  Willock  Ravenshaw,  Assoc. 
M.Inst.C.E.,  Mem. Fed. Inst. Min.Enjf.,  "The 
Uses  of  Electricity  in  Mines."   Two  Lectures. 

May  15,  32. 


Juvenile  Lectures. 

Two  lectures  suitable  for  a  juvenile  audience 

will  be  delivered  on  Wednesday  evenings, 
January  4  and  11,  1905,  at  Five  o'clock,  by 
Mr.  Carmichael  Thomas,  Treasurer  of  the 
Society,  on  "  The  Production  of  an  Illustrated 
Newspaper." 


MEETINGS  FOR  TBS  BUSUING  WEEK:. 
IfWoAT.  Nov.  ■8...SOCIETY  OF  ARTS,  Jobn-itraat, 

Adelphi,  W.C.,  8  p.n.  (Cantor  Lectnm.)  Hr. 

David  James  Blaiklef,  '<  UuBicol  \<nnd  Inttro* 

nentt."  (Lecture  1.) 
Snrvejora,  la,  Great  George- (treet,  S.W.,  8  p.m. 

Hr.  C.  John  Hana,  "The  Building  SurveTor:  hi* 

Training  and  Practice." 
ActBsriw,  StaplM-tnn  Hall,  Honwni,  5  p.m. 
Cuier»  Clab,  Chuinv-crou-nuid,  W,C ,  8}  p.m. 
Medical,  il,  ChandOfitreet,  V.,  ^p.m. 
London  Invtitatioii.  IlnilmrT-cIrcut,  B.d  5  pn. 

Prof.  Henry  A.  Hien,  "The  Dinmond  Uinei  of 

Kimberley." 

Tdbsday,  Nov.  39.. .Civil  Engineert,  25.  Grsat  George- 
■tnet,  S.W.,  8  p.m.  iJitcuuion  on  paper  by 
Ur.  John  Francis  Ctemton  Sneli,  "Dlitributioa 
of  Electrical  Kner(j>." 

Zoological,  3,  Haaover-aqnarD,  W.,  8}  p.m.  i.  Capt 
Richard  Crawahar,  ''Some  ObservatioB*  on  tbe 
Fidd  Natural  Hiitorrof  the  Lion,"  2.  StrCbarlet 
Eliot,  "Some  Nudibrancbs  from  Eait  Africa  and 
Zanzibar"  (Part  VI.).  3.  Mr.  R.  Lydekker, 
"The  Altai  Lynx.'  4.  "Old  Picture!  of 
Giraffei  and  Zebra*."  5,  Dr.  H.  J.  Hanv^n, 
'■The  Uorphology  and  Classification  of  tbe 
Ateltotm  group  of  Cmitaceant,  with  detcriptioM 
of  tha  genna  SUnHrium  and  iti  speciea."  6.  Mr. 
G.  A.  Bonleoger,  "The  Lacerta  Jeprriia  of 
Camerano." 

Horticnltural,  Vincent-iquare,  S.W.,  jp.m. 
WaoKusDAY,  Nov.  30  ..SOCIETY  OF  ARTS,  Joha-atiwet' 
Adelphi,  W.C.  Mr.  Arthur  Loe,  "The  Britiih 
C»nal>  Problem." 

Royal,  Burlington-4ionH,  Piccadilly,  V.,  4  p.in. 
Annoal  Meeting. 

Britldt    Astronomical,    Sion  Colloso,  nctorii- 
enbankment,  E.C.,  <t  p.m. 
THDKSDi.Y,  Dbc.  i...Llnnean,  Burlington-hoaao,  W.,  8  p.B. 

Prof.  Sidney  H.  Vine*,  "Protdd  digeatlon  in 
Animals  and  Plants." 

Royal,  Burlington-house,  W.,  4}  p.m. 

Antiquaries,  Burlington-bona  j,  W.,  8}  p.m. 

Chemical,  Bnrlington  -  house,  W.,  8  p.m.  Mr. 
P.  C  Ray,  "The  Nitrites  of  £he  Alkali  Motab  and 
Metals  of  the  Alkaline  Earths." 

London  Institution,  Fin^ry-circna,  B.C.,  6  pJB. 
Col.  Sir  Thomas  Holdich,  "  Tibet." 

Tramways  and  Light  Railways  Association  (in  the 
Rooms  of  thr  Socirty  of  Arts),  John^treet, 
Adelphi,  W.C,  S  p.m.  Mr.  Stephen  SeUon. 
"  Running  Powers.*' 

Camera  Club,  Charing-crou-road,  W.C,  8]  p.m. 
Fmdat,  Die.  s...AeroaMtical  (at  the  Houw  of  the  SocnTr 
OF  AxTs),  John-atreet,  Addphl,  W.C.,  8  p  m.  i. 
Major  B.  Baden-Powell  (Prestdoot),  "The  Aero- 
nautical Exhibits  at  St.  Louis  Exhibition."  s.  Mr. 
W.  W.  Dines.  "Kites,  Kite  Fl>-ing,  and  Aero- 
planes." 3,  Dr.  M.  H.  Hagesell,  "  The  Woit  of 
the  Aeronautical  Commission."  4.  Mr.  OriffiAs 
Brenow,  "Captive  Balloon  Photography." 

Civil  Englneen,  «5.  Great  Oeoige- street,  S.W.. 
8  p.m.  (Stodetits*  Meeting.)  Mr.  R.  T.  McCallum, 
"Midland  Railway,  West  Riding  Lines:  the 
Construction  of  Contract  No.  i," 

Art  Workers'  Guild,  Clifford 'a- Ino  Hall,  Fleet- 
street,  E.C.,  8  p.m. 

Geologists'  Association,  University  College,  W.C, 
Mr.  A.  K.  Salter,  D.Sc.,  F.G.S.,  "The  Super- 
iicial  Deposits  of  Central  and  parts  of  Southern 
England." 

PhUological,  Unlversi^  College,  W.C,  8  p.m. 
Qotkett  Uierosciq^cal  Ckd^  is,  Haamc-aturti 
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NOTICES.  PROCEEDINGS  OF  THE  SOOETY. 


NEXT  WEEK. 

MOKDAY,  Ubceuber  5,  8  p.m.  (Cantor 
LectBre.)  D.  J.  Blaikley.  "  Musical  Wind 
Instniments."     (Lecture  II.    Brass  instru- 

meats.) 

Wednesday,  Decehbsr  7. 8  p.m.  (Ordi- 
my  Meeting.)  Walter  Francis  Reid, 
"Tlw  International  Exhibition  at  St.  Louis, 
U.SA." 

Thursday,  December  8,  4.30  p.m.  (In- 
<baa  Section. ]  SIR  Frederic  Fryer-, 
K.C.S.I.,  "  Burma." 

Further  details  of  the  Society's  meetings 
will  be  found  at  the  end  of  this  number. 


CANTOR  LECTURES. 

On  Monday  evening-,  28th  ult.,  Mr.  D.  J. 
Blaikley  delivered  the  first  lecture  of  his 
course  on  **  Musical  Wind  Instruments." 

The  lectures  will  be  printed  in  the  Journal 
during  the  Christmas  rec^. 


CANTOR  LECTURES  ON  MAJOLICA. 

Prof.  R.  Langton  Douglas's  Cantor  lectures 
on  the  "  Majolica  and  Glazed  Earthenware  of 
Tuscany,"  have  been  reprinted  from  the 
Journal,  and  the  pamphlet  (price  one 
shilliog]  can  be  obtained  on  application  to 
^  Secretary,  Society  of  Arts,  John-street, 
Adelphi,  London,  W.C.  A  full  list  of  the 
CaDtor  lectures  which  have  been,  published 
separately;  and  are  still  on  sale,  can  be 
obtained  on  application  to  the  Secretary. 


THIRD    OR  DIN  A  R  Y  MEETING. 

Wednesday,  November  30, 1904 ;  The  Right 
Hon.  Sir  Michael  Hicks  Beach,  Bart.^ 
D.C.L..  M.P.,  in  the  chair. 

The  following  candidates  were  proposed  for 
Section  aa  members  of  the  Society : — 

Chsaabsra,  Jaho,  Uokopeka*  Hastings,  Hawkc  Bsy, 
NewZedsBd. 

HipfMdqr,  Chve  Robert,  4,  Belgnve-tcmce,  Bath. 
■  Mooicroft,  'WIBism,    Marsb-avenue,  Wolstanton, 
Stafis. 

Owen-JcHies,  John,  Shortmead-street,  Biggleswade, 
Beds. 

'  Peacock,  Junes,  13,  Fenchurch-avenne,  E.C. 
Sapara-WilUamB,  Hon.  C.  M.L.C.,  Lagw,  West 
Africa. 

Smith,  Thomas  StFethill,  32,  West-hm-road,  Sonth- 
Bdds,  S.W. 

WatUus,  John,  48,  Westbouinc  -  street,  Sloane* 
square,  S.W. 

Weston,  Edward,  645,  High-street,  Newark,  New 
Jersey,  U.S.A. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society : — 

Aiyangar,  S.  Krishnasvami,  M.A.,  Central  College, 

Chamarajendrapet,  Bangalore  City,  India. 
Aldridge,  Walter  H.,  Canadian  Pacific  RaSway 

Company,    Canadian   Smelting    Works,  Trail, 

British  Columbia. 
Alexander,  W.  W.,  The  Town  Clerk,  Heidelberg, 

Transvaal,  South  Africa.    (P.O.  Box  201.) 
Anderson,  Robert  Bruce,  Assoc.M.Inst.C.£.,  5, 

Westminster-chambers,  S.W. 
Attridge,  Ernest   William,  Simons  Town,  Cape 

Colony,  Sonth  Airica. 
Austin,  Henry  B.,  J.P.,  Goverament  Oflkes,  Bloem- 

fontein,  Orange  River  Colmy,  South  Africa. 
Ayton,  Emest  F.,  M.Am.I.M.E.,  Apartado  Postal 

141,  Parral,  Estado  de  Chihuahua,  Mexico. 
BaUantyne,    William    Smith,  Mortgage- buildings, 

Pretoria,  Transvaal,  South  Africa. 
Balta,  Jose,  Mlnislerio  de  Fomcnto,  Lima,  Pem, 

South  America.  ^.^^^^^  GoOglc 
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Barnes,  F.  J.,  Portland  Stone  Quarries,  Isle  of 

Portland,  Dorset. 
Barton,    Geoffrey   Berkley,    Guntakal,  Soutbera 

Mahratta  Railway,  Madras,  India. 
Bellamy,  Franklin  J.,  Yeovil. 

Bird,  Fmnk  Xod,  A,M.I.Mech.£.,  Wellington 
Mills,  Dardannp,  Western  Australia. 

Black,  Francis,  R.B.A.,  Crofton,  Mountfield-road, 
Church-end,  Finchley,  N. 

Bodkin,  Archibald  Henry,  5,  Paper  •  buildings. 
Temple,  E.G. 

Boot,  W..  H.  J.,  R.B.A.,  Markeaton,  Well-road, 
Hampstead,  N.W. 

Bourke,  E.  F.,  The  Bourke  Trust  and  Estate  Com- 
pany, P.O.  Box  321,  Pretoria,  Transvaal,  South 
Alrica. 

^assey,  Hie  Hon.  Thomas  Allnutt,  4,  Great 
George-BUeet,  S.W.,  and  Park-gate,  Battle, 
Sussex. 

Buller-Allan,  Edward,  M.D.,  Maldon,  Victoria, 
Australia. 

Bums,  Thomas,  25,  Diana-street,  Newcastle-on- 

Tyne, 

Burton ,  Joseph  James,  Rosecrofti  Nunthorpe  R.  S.O., 

Yorks. 

Butler,  Edwin  T.,  26,   Craven-park,  WUlesden, 

N.W. 

.  Carr-Calthrop,  Colonel  C.   W.,  M.D.,  51,  Pern- 

bridge-villas,  Xotting-hill-gate,  W. 
-Chand,  Rai  Bahadur  Lai,   M.A.,  Chief  Court, 

Lahore,  India. 
■Chilvers,  George  William,  ^%  Stile  Hall-gardens, 

Chiswick,  W. 
ChuKh,  Harry,  138,  Crystal  Palace-road,  East  Dul- 
wich,  S.E. 

Clark,  Augustus,  M.I.Mech.E.,  Recife,  Pemambuco, 

Brazil,  South  America. 
CWk,  George   Stirling,  35,  Upper  Belgrave-road, 

Clifton,  Bristol. 
Clayton,  Charles  E.,  A.I.E.E.,  City  of  London 

Asylum;  near  Dartford,  Kent. 
Cobbe,  Hervic  Nugent  Grabame,  F.G.S.,  care  ot 

Kalgurli  Gold  Mines,  Ltd.,  Kalgoorlie,  Western 

Australia. 

Cock,  Edward  A.  Langslow,  Seremban,  Federated 

Malay  States. 
Colston,  Miss  Lilian,  34,  Curzon -street,  Mayfair, 

W. 

Cottingham,  Captain  Henry  Langrishe,  R.A.,  70, 

Carlton-mansions,  Maida  Vale,  W. 
Dale,  Thomas  Henry,  M.R,C.V.S.,  Government 

Experimental  Farm,   Potche&troom,  Transvaal, 

South  AJrica. 
Dall,  Aleiander  Percival,  N.G.S.Ry.,  Secunderabad, 

Deccan,  India. 
Darby,  Arthur  Ernest,  A.M.I.Mech.E.,  Town  Hall, 

Wolverhampton. 
Dickens-Lewis,  George  Edwards,  Talbot-chambers, 

Shrewsbury. 

Docker,  Edward,  Staples,  Pas  de  Calais, 
France. 


Dollar,  John  A.  W.,  M.R.C.V.S.,  F.R.S.E.  (Presi- 
dent of  the  Royal  College  of  Veterinary  Surgeons), 
56,  New  Bond-street,  W. 

Dove,  Frederick  L.,  15,  Stadd-street,  Islington, 
N. 

Ebstein,  Mrs.  Bertha,  Leigbtra-bouse,  Adrian-road, 

Stamford -hill,  Durban,  Natal,  South  Africa. 
Edge,  S.  F.,  3,  Whitehall-court,  S.W. 
Edmonds,  Captain  Richard  James,  M.I.Mecb.£., 

H.M.  Gun  Wharf,  Portsmouth. 
Ekberg,   Miss  Annie   Elizabeth,  Doveton-street, 

Ballarat,  Victoria,  Australia. 
Enraght- Moony,  Francis,  Resident  Commisticmer, 

Mbabane,  Swaziland,  South  Africa. 
Fennel],  John  Howard,  Rio  Tinto,  Spain, 
l^leming,  Robert,  3,  Princes-street,  E.G. 
Forrest,  CreorgeTopham,  County  Ajcbitects' Depart- 
ment, County  Hall,  Wakefield. 
Fox,   Alfred,    jun.,    Aiioc.M.]nst.C.£.,  care  of 

Sefior  J.  £.  Harmsen,  Arequipa,  Pent,  South 

America. 

Frodsham,    Harold,   A.I.E.E.,  "  E.C. "  Powder 

Works,  Bean,  vid  Dartford,  Kent. 
Fullwood,  John,  R.B.A,  Studio,  Slinfbld,  Horsham. 

Sussex, 

Fumivall,  F.,  East  India  United  Servke  Club, 

16,  St.  James's- square,  S.W. 
Galbraith,  Dawd  Rankin  Shirreff,  F.I.C.,  Galbraith 
.    Iron  and  Steel  Co..  Ltd.,  P.O.  Box  371,  Auckland, 

New  Zealand. 
Gardner,  Richard  Core,  173,  Fleet  street,  E.C. 
German,  Bernard  Foster,  care  of  Messis.  Grindlay 

and  Co.,  Calcutta,  India. 
Gibbings,  Major  Henry  Cornwall  Cotton,  Junior 

Naval  and  Military  Club,  96,  Piccadilly,  W. 
Gledhill,  Gideon,  Xorthtield,  Edgerton,  Hudders- 

field. 

Gordon,  Vivian,  The  Vache  Park,  Chalfont  St.  Giles, 
Bucks. 

Granger,  John  Maxwdl,  care  of  Mis.  J.  Mackenzie. 
Bullet-street,  Cambidge,  East  London,  South 
Africa. 

Gntyton,    Gera-ge   E.,    F.R.LB.A.,  Greenbank, 
'  Egerton-park,  Rock  Ferry,  Cheshire. 
Greenwood,  William,  M.Inst.C.£.,  Cape  Government 

Railways,  Prieska,  Cape  Colony,  South  Africa. 
Greg,  Lionel  Hyde,  Dowlaishweram,  Godavari  Dis- 
trict, Madras,  India. 
Grieve,  James  Henry,  Assoc.M.Inst.C.E-,  El  Damer, 

Sudan,  Egypt. 
Groves,  Thomas,  A.M.I.Mech  E.,  Taiping,  Ferak, 

Federated  Malay  States. 
Giirtoo,   R.,   Chandni   Chauk,   Cuttack,  Orissa, 

Bengal,  India. 
Hamilton,  Charles  Joseph,  B.A.,  F.S.S.,  University 

CoUegc,  Cardiff. 
Harper,    James,    Assoc.M.Inat.C.E.,  Ferro-Canfl 

Nord  Este  Argentino,  Monte  Caseros,  Argentine 

Republic . 

Hawthorn,  John  Henry,  M.A.,  Municipal  Tecbnical 
School,  The  Newarke,  Leitfesler,       I  ^> 


DretmUr  a,  1904. 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


39 


Heron,  J.  S.»  FMnunt^hUls,  New  South  Wales, 
Australia. 

Higgjt,  Frederic,  Station  Works,  Loughborough 
Junction,  S.E. 

HoUis,  Sydney  Ainslie,  A.M.I.Mech.E.,  Town  Hall, 
BloemTontdD,  Oimnge  Rirer  Colony,  South  Africa. 

Hope.£dwards.  LieuL-Col.  Hetbert  J.,  Netley  Hall, 
Shrewsbury. 

Hooghtcm,  Bernard,  Moulirein,  Bunna. 

Hutton,  Rkhard  B.,  Aldirsbrook-honse,  Forest- 
drive,  Manor-park,  Essex. 

Irani,  Rnstomji  Hormusji,  Tholl-Parachinar  Rail- 
way Survey,  ThuU,  India, 

Jickson,  David  Hamilton,  Fh.D.,  M.A.,  47,  Meck- 
lenburg-square, W.C. 

Jeff,  William,  N(»th(]eet  ZMstrict  Engiiteering 
W<»^ks,  Northfleet,  Kent. 

Jeffries,  Joseph,  A.M.I.E.E.,  39,  Court-road,  Balsall- 
hftth,  Bimiinghan). 

Jones,  Bernard  Gustave,  A.I.E.E.,  33,  Commercial- 
street,  Newport,  Mon. 

Jooes,  Cyrus,  28z,  Western  Bank,  Sheffield. 

Khan,  Khan  Bahadur  Saiiaraz  Hosein,  Patna  City, 
Bengal,  India. 

Kiscb,  Stanley  A.,  F.R.G.S.,  31,  Fox-road,  West 
Bridgford,  Notts. 

lagerwall,  Richard  Emil  Magnus,  Marylands,  Graves- 
end.  Kent,  157,  South wark-bridge- road,  and  87, 
Sumner-street,  S.E. 

Landon,  Will  de  Manoel,  Wychwood,  Poplar-grove, 
Sale. 

Laikman,  Alfred  E.,  78,  High-street,  Southampton. 
Latimer,  John,  M.Inst.C.E.I.,    13,  Denoy-stteet, 

Tralee,  Ireland. 
Leeson,  Joseph    George,  39,   Tyrwhitt-road,  St. 

John's,  S.E. 
Leigh,  Arthur  Graham,  F.C.S.,  ChorcUffe-hoase, 

Chorleyi  Lanes, 
le  Sueur,  Gordon,  Kenilwortb,  Cape  of  Good  Hope, 

and  29,  Albemarlc-street,  W. 
Linzell,  Alexander  Daniel,  49,  Heath  wood*  gardens, 

Charlton,  S.E. 
Lockhart,  Philip  Henry,  22,  Harley-house,  Regenl's- 

park,  N.W. 

Lord,  F.  A.  B.,  A.LE.E.,  Messrs.  W.  F,  Dennis 
and  Co.,  49,  Queen  Victoria-street,  E.G. 

Lowcock,  Charles  Frederick,  R.B.A.,  Roxborough, 
Glarendon-road,  South  Woodford,  Essex. 

McCallum,  Edward  Alfied,  A.M.I.Mech.E.,  Russian 
pdTolcaBi  Co,,  Ltd.^  Bftt^|tiei||iE„ 

BntKirick-iqam,  W.CT. 

Mac*y,  Frank,  Ilieh-street,  South  OclieTirf..n.  Essex. 
McCiiegoT,    James,     A.M.I.MecIi.K,,     f  iiir-view, 

Melrose,  N.B*.  and  Xatal   GovLTtMnoit  Railway 

Lococootive  Works,  Darban,  Natal,  ^itinth  Africa. 
BldUpT,  Miw  J.  A,,  West  Nvw  JK^jpiS^  New 

Ywi,  U.S.A. 
Maitia,  Bhuban  Srottin,  KJ,H.,  G^O^ffiWi  P.O., 

fUjsiiubi,  Bngal,  India, 


Mastin,  John,  R.B.A,,  37  to  39,  Foiter's-bidldings, 

High-street,  Sheffidd. 
Maurice,  R.  T.,  5,  Macclesfiold-street,  Shaftesbory- 

avenue,  W. 

Mercer,  Frank,  14,  Prospect-road,  St.  Albans. 
Mitra,  S.  M.,  M.R.A.S.,  Hyderabad,  Deccan,  India. 
Moorhoose,  Edwin,  A.M.I.E.E.,  z>  Belmont-grove, 

Clarendon-road,  Leeds. 
Morgan,  K.  P.  Vaughan,  The  Morgan  Crudble 

Company,  Ltd..  Battersea  Works,  S.W. 
Nathan,  Henty,  1 1,  Ham»-«-terrace,  Regent's-park, 

N.W. 

Nesbitt.  Alexander  Walter,  M.I.Mech.£.,  40,  Dart- 
mouth-row, Blackheath-biU,  S.E. 

Nichols,  Henry  John,  A.M.LMecb.E.,  15,  Fair- 
lawn-avenue,  Chiswick,  W. 
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Pover,  George  Alfred  Franklin,  A  .M.I.Mech.E. , 
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Smock,  John  C,  Trienton,  New  Jersey,  U.S.A. 
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Sproule,  George  Huston  Russell,  A.M.I.Mecb.E., 
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Stovin,  Condins  Frederick,  M  A.,  Medical  Officer 

of  Health,  Cotmdl  Offices,  nford,  Essex. 
Swinney,  Herbert,  27,  Bridge-rtreet,  Chepstow. 
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Thonuui,  R.  H.,  The  Transvaal  Tin  Mines,  Ohhoek, 

vi'd  Carolina,  Transvaal,  South  Africa. 
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Victory,  Louis  H.,  *<  The  Leinster  Leader,"  Ltd., 
Naas,  Ireland. 

Wainwiight,  Joseph,  15,  Bolton-road,  Port  Sun- 
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Wallis,  H.,  District  Engineer,  Cape  Goivmment 
Railways,  De  Aar,  Cape  Colony,  South  Africa. 

Warner,  Thomas  W.,  Messrs.  Kinton,  Warner  and 
Co.,  25A,  .£gts-buildings  (P.O.  Box  1,147), 
Johannesbarg,  Transvaal.  South  Africa. 

Watkin,  Henry,  Watcombe-house,  WaterhKMOad, 
Bnrslem. 

Watson,  Hugh  Munro,  KUdonan,  22,  Colenune-road, 

Blackheatb,  S.E. 
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Estate,  Kalain,  P.U.,  Cacbar,  India. 


The  paper  read  was — ] 

THE  BRITISH  CANALS  FROBLENT. 

By  Arthur  Les,  J.P. 

When  a  great  system  of  railways  was  first 
established  in  this  country  it  seems  to  have 

been  hastily  assumed  that  canals  would  be  no 
longer  necessary,  and  that  their  decay  and  ruin 
might  be  regarded  with  equanimity.  The 
railway  companies  were  allowed  to  otrtain  con- 
trol of  1,1^8  miles  of  canal,  out  of  a  total  of 
3,906,  and  these,  to  use  the  words  of  a  witness 
before  the  Select  Committee  of  1883,  were  "  so 
adroitly  selected  as  to  strangle  the  whole  of 
the  inland  water  trafBc." 

During  the  past  twenty  years,  largely  owing 
to  the  action  taken  by  the  Socie^  of  Arts,  the 
Mansion  House  Association,  and  the  Asso- 
ciated Chambers  of  Commerce,  public  interest 
in  our  inland  waterways  has  been  revived,  but 
although  a  vast  amount  of  information  upon  the 
subject  has  been  obtained,  veiy  little  has  been 
done  to  turn  it  to  practical  account.  With  the 
single  great  exception  of  the  Manchester  Ship 
Canal,  no  improvement  of  any  consequence  has 
been  made  in  the  system  of  inland  waterways 
which  was  in  existence  in  this  country  before 
1825.  Not  only  is  this  the  case,  but  long  lines 
of  water  communications  once  open  have  been 
allowed  to  fall  into  ruin  and  decay,  and  in  tiiis 
respect  we  are  worse  off  than  we  were  during 
the  early  part  of  the  last  century. 

It  may  be  that  those  are  right  who  assume 
that  we  may  view  the  decay  and  ultimate 
destruction  of  our  inland  waterways  with  equa- 
nimity, that  in  the  railways  we  have  all  that  is 
necessary  as  a  means  of  transport,  and  that 
the  sooner  we  close  up  our  canals,  and  turn  the 
land  they  occupy  to  other  purposes  the  better 
for  the  community.  But  before  we  adopt  such 
a  policy,  it  is  well  to  remember  that  Great 
Britain  alone  of  all  the  great  trading  nations 
in  the  civilised  world  pursues  a  policy  of  deli- 
berate negkct  of  her  Inland  waterways. 

At  the  instance  of  the  Bristol  Chamber  of 
Commerce,  the  Associated  Chambers  recently 
obtained  from  the  Foreign  Office  a  series  of 
reports  upon 

The  Policy  Adopted  by  our  Conti- 
nental Competitors 
with  regard  to  inland  water  communication. 
The  British  Consuls  in  France,  Holland,  Bel- 
gium, Germany,  and  Austria,  were  instructed 
to  report  specially  upon  the-foUowing  points  :— 

(1]  As  to  thePicilqnUcI' w|l3i^^l£iring  the 
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past  tweoty-five  years  in  developing  the  water- 
ways, and  the  methods  by  which  they  have 
beeD  improved. 

(2]  As  to  the  tolls  chargeable  upon  traffic, 
and  the  manner  in  which  interest  on  capital 
expended  is  provided  for. 

(j)  As  to  the  results  which  have  followed 
improved  means  of  transport  by  water  {a)  with 
regard  to  the  railways,  {b)  with  regard  to  the 
seaports,  [()  with  regard  to  the  trade  and  com- 
merce of  the  country. 

These  reports  deserve  the  earnest  study  and 
consideration  of  the  trading  commanity. 

France. — Tom  and  impoverished  by  the  war 
with  Germany,  the  French  nation  set  itsel 
resolutely  to  work  immediately  peace  was 
declared  to  improve  its  industrial  condition. 
One  of  the  first  great  measures  undertaken 
with  this  end  in  view  was  the  appointment  of 
a  Commission  to  enquire  into  railways  and 
other  means  of  communication.  The  Com- 
mission found  that  the  canal  system  of  France 
bad  been  neglected,  and  they  recommended 
tliat  immediate  steps  should  be  taken  to  im- 
[ffove  it.  "If  there  be  devoted  to  it,"  they 
said,  "  but  a  small  fraction  of  the  efforts  which 
for  tvrenty  years  have  been  concentrated  ex- 
clusively on  railways,  great  results  will  follow." 
'*  The  disjointed  manner  and  want  of  foresight 
with  which  a  great  part  of  the  barge  service  is 
carried  on  must  be  altered.  It  must  cease  to 
consider  itself  a  moribund  industry,  and  must 
apply  itself  to  commercial  exigencies." 

The  enterprise  of  the  French  people  promptly 
followed  this  recommendation  by  vigorous 
action.  Between  1873  and  1878  France  spent 
£9  640,000  on  the  improvement  of  her  water- 
ways and  maritime  ports.  In  1 879  a  new  and 
comprehensive  scheme  was  drawn  up.  In  the 
execution  of  this  programme  ^^18,000,000  was 
spent  between  1879  and  1900.  The  total 
length  of  first-class  waterways  was  increased 
from  906  miles  to  2,030  miles  of  newly  c(m- 
ttnicted  canals. 

The  French  waterways  at  present  in  the 
liands  of  public- bodies  other  than  the  State 
form  only  an  insignificant  fraction  of  the 
*Iiole ;  practically  the  whole  of  ^the  waterway 
system  is  the  property  of  the  State  which 
maintains  it  out  of  the  funds  bee  of  all  tolls. 

The  justification  of  a  system  of  toll-free 
canals  is  to  be  found  in  the  Report  of  the 
Government  Commission  of  1872  : — 
•  "ir,"  says  that  Report,  "the  canal  promotes 
VKnltual  Improrementr,  stimulates  the  establirii- 
■nt  of  ftetories,  fadUtates  the  working  of  mines, 
fwiiu,  and  forests :  faicieases  in  a  word  the  public 
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wealth,  the  State,  its  inevitable  partner,  takes  it^- 
share  of  all  such  increased  wealth,  and  that  share 
is  perhaps  sufficiently  large  to  do  away  with  the 
necesdty  of  levying  any  direct  toll.  It  is  thus  that 
the  State  and  Departments  have  been  enabled  to 
construct  and  maintain  roads  without  demanding  any 
toll  from  the  public  who  use  them.  It  is  this  fact 
alone  which,  though  In  a  less  degree,  admits  of  the 
existence  of  these  canals  from  which  the  State 
realises  a  moiety  of  the  expenses  of  maintenance. 
But  undo*  such  iftpareatly  erroneous  liberal  views 
lies  a  true  perception  of  the  wants  of  the  country, 
which  induces  the  State  before  everything  to  augment 
its  wealth  and  prodnclioD,  and  also  a  profound  equity 
of  taxation  for  the  impost  laid  upon  wealth  created  by 
help  of  the  canals  diminishes  the  burdens  of  the  whole 
community,  even  of  that  portion  of  it  which  does  not 
make  use  of  them." 

The  result  of  an  expenditure  in  France  of 
over  /27,ooo,coo  on  navigable  waterways  has 
been  attended  by  a  great  development  of  the 
water  traffic,  and  it  is  noteworthy  that  during 
the  same  period  the  railway  traffic  has  also 
largely  increased,  though  far  less  rapidly  in 
proportion.  M.  Picard,  then  President  of 
Public  Works,  at  a  meeting  of  the  Statu 
Council,  spoke  of  the  canal  built  to  connect 
the  Mame  with  the  Rhine,  as  having  given  a 
wonderful  impetus  to  the  mineral  and  other 
industries  of  Lorraine — industries  which  could 
not  have  been  horn,  according  to  him,  except 
for  cheap  transit  facilities.  "Minerals,"  he 
said,  "which  lay  undisturbed  before  its  con- 
struction are  now  being  actively  extracted  ; 
factories  and  furnaces  are  so  numerous  upon 
its  banks  and  press  so  closely  upon  each  other 
that  one  might  imagine  them  sprung  up  from 
the  earth."  In  fact  "  83  per  cent,  of  the 
industries  upon  its  banks  have  been  established 
since  the  canal  was  cut." 

By  a  law  passed  Jan.  30th,  1902,  a  new 
credit,  amounting  to  over  ;^28,ooo,ooo,  was 
voted  to  extend  the  system  of  French  water- 
ways. 

This  amount  is  allocated  as  follows  : — 
Improvement  of  existing  waterways  ^^2,425,200 

New  waterways    19,195,000 

Improvement  of  waterways  ■   6,523,000 

;C28,  133,200 

This  expenditure  is  to  be  recouped  by  tolls 
to  be  levied  as  follows : — 

On  boats,  i-isthof  a  penny  per  ton  per  mile. 

On  goods.  Class  f,  3-5th8  ditto. 

On  goods,  Classes,  2-4,  3-2Cths  ditto. 

Germany.— Ut.  Gastrell,  the^Commercial 
Attache  to  the  BritidtgitJ^b^isyOOgf®!. 
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reports  that  during  the  earlier  period  of  the 
developmeot  of  the  railways  up  to  1875  there 
existed  in  Germany,  as  in  most  other  countries, 
a  feeling  that  inland  transport  by  water  was 

doomed  to  languish,  it  being  thought  impos- 
sible that  it  should  ever  be  able  to  compete 
with  the  extensive  railway  systems.  Even  the 
best- informed  persons  in  the  early  days  of  the 
German  Empire  after  1871  only  believed  in  a 
survival  of  canal  transport  as  competing  in 
certain  districts  with  the  high  roads.  Since 
1875,  however,  public  op?nion  gradually  looked 
more  favourably  on  the  possibilities  of  a  de- 
velopment of  the  inland  waterways. 

The  expenditure  00  the  waterways  in  Germany 
in  the  ten  years  1890-1899  was  ^£^14,950,320, 
and  it  has  been  found,  with  the  continued  im- 
provement and  extension  of  the  waterways  and 
harbour  accommodation,  that  inland  shipping 
has  considerably  increased.  The  general 
practice  as  regards  the  levying  of  dues  is  to 
leave  the  navigation  on  the  open  river  free, 
while  imposing  charges  in  many  cases  for  the 
•use  of  harbours  and  wharfs ;  on  all  canals 
regular  charges  are  made  for  the  navigation. 
Public  opinion  in  Germany  differs  as  to  the 
extent  to  which  dues  can  be  properly  collected. 
One  view  is  that  interest  on  the  capital  in- 
vested on  waterways  should  be  provided  entirely 
out  of  the  navigation  dues,  while  another  view 
is  that  all  expenditure  (except  for  the  cost  of 
furnishing  special  facilities)  should  be  paid  by 
the  State  in  order  to  provide  absolutely  free 
waterways  on  the  same  footing  as  high  roads. 
}n  1900  the  actual  length  of  the  waterways 
within  the  German  Empire  was,  according  to 
Imperial  statistics,  8,798  miles. 

A  further  expenditure  of  ;^22,ooo,ooo  is  con- 
templated to  be  made  to  extend  the  German 
canal  system.  This  will  provide  a  network  of 
satisfactory  waterways  through  the  whole  of 
North  Germany,  an  improved  waterway  be- 
tween Berlin  and  Stettin,  the  construction  of 
the  Dortmund  Rhine  canal,  and  of  a  canal 
from  Bevergen  on  the  Dortmund  Ems  canal  to 
Hanover. 

Ausiria-Hungary  possesses  internal  navi- 
gable waterways  of  the  approximate  length  of 
4,000  miles,  on  which  between  1848  and  1898 
;£2i, 000,000  were  expended,  Mr.  Bennett,  the 
Commercial  Attache  to  the  British  Embassyat 
Vienna,  reports  that  owing  to  the  rapid 
development  of  the  railway  system  at  the 
beginning  of  the  latter  half  of  the  nineteenth 
century,  river  traffic  in  Austria-Hungary  as 
elsewhere  lost  for  some  time  the  importance 
^bich  it  had  previously  possessed,  and  it 


almost  seemed  that  on  some  rivers  it  would 
come  to  a  complete  standstill.  To  tbis 
circumstance  may  be  ascribed  the  £act  that  it 
is  only  of  comparatively  recent  date  that 
earnest  attention  on  the  part  of  the  State  has 
been  given  to  river  regulation,  for  it  has 
become  evident  in  the  face  of  the  ever 
increasing  tra£5c,  that  the  railways  are  not  in 
a  position  to  grant  Uiose  cheap  rates  which 
economic  intnests  demand,  more  especially 
for  the  carriage  of  bulky  merchandise  of  smalt 
value. 

By  the  law  of  June  11,  1 90 1 ,  over 
;£ro,ooo,ooo  were  voted  for  the  construction  of 
.a  network  of  navigable  canals  in  Austria  and 
for  the  necessary  river  regulation  in  connection 
therewith.  The  first  period  of  construction  is 
reckoned  from  1904  to  1912,  at  the  expiration 
of  which  a  new  credit  will  be  demanded  for  the 
completion  of  the  scheme. 

The  internal  navigable  waterways  of 
Hungary  possess  a  total  approximate  length 
of  3.082  miles.  In  13  years  the  river  traffic 
of  the  country  has  increased  from  2,520.000 
tons  to  3,640,000  tons.  With  the  projected 
new  navigable  canals  on  a  large  and  compre- 
hensive scale  the  question  of  inland  navigation 
is  entering  upon  a  new  and  important  phase, 
and  is  at  the  present  time  largely  absorbing 
public  attention  in  the  Dual  Monarchy. 

Belgium. — In  Belgium  the  capital  expended 
by  the  State  during  the  period  extending  from 
1875  to  1900  on  the  improvement  of  navigable 
waterways  and  harbours  is  estimated  at 
;£i6,ooo,ooo.  The  State  administers  the 
greater  portion  of  the  system,  but  certain 
portions  of  the  inland  waterways  are 
administered  by  the  provinces,  some  by 
communes  and  municipalities,  and  a  small 
proportion  has  been  conceded  to  companies, 
associations  of  landowners,  and  individuals. 

As  a  general  rule  the  tidal  rivers  are  exempt 
from  tolls.  Upon  the  canals  tolls  are  levied  at 
so  much  per  ton  of  freight  for  each  kilometre. 
These  tolls  are  based  on  an  exceedingly  low 
scale,  the  rate  fixed  being,  under  i-6th  of  a 
penny  per  ton  per  kilometre  on  rivers  which 
have  been  rendered  navigable  by  means  of 
locks,  and  i-2oth  of  a  penny  on  canals.  The 
traffic  on  the  navigable  waterways  has  grown 
enormously,  from  250,000,000  mile  tons  in  1880 
to  560,000,000  mile  tons  in  1900,  an  increase 
of  124  per  cent.,  while  at  the  same  time  the 
tonnage  of  freight  transported  by  railways  has 
trebled. 

Finally  it  is  reported  that  although  it  is 
impossible  to  estimate  e^^^g]|p^tely  the 
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«iteDt  to  which  the  improvement  of  the  water* 
ways  has  contributed  to  the  great  development 
of  traffic,  yet  it  may  be  justly  claimed  that  in 
pvviding'   the    country  with   a   system  of 
navigable  waterways  and  cheap  transport,  in 
ooltiplying  the  points  of  contact  between 
road,  rail,  and  water  transport,  and  thus 
fecUitatiog  transhipments,  in  rendering  the 
seaports  easier  of  access  and  in  stimulating 
the  erection  of  numerous  commercial  and 
manufacturing   establisments,  this  work  of 
iminovement  has  been  one  of  the  principal 
factors  of  the  commercial  prosperity  of  the 
couDtty. 

Holland. — Long  before  the  construction  of 
raitirays  the  waterways  of  Holland  were  the 
traffic  carriers  of  both  goods  and  passengers 
throughout  the  land  at  rates  so  low  that 
competition  on  the  part  of  any  other  known 
means  of  transport  was,  and  remains,  a 
practical  impossibility  so  far  as  local  goods 
traffic  is  concerned.  As  late  as  forty  years 
ago  there  were  only  three  existing  lines  of 
railway  of  any  importance  in  Holland,  and 
these  had  a  hard  struggle  for  ejcistence. 
About  the  year  i860  the  urgent  necessity 
for  railways  was  forced  upon  the  Govern- 
ment, but  it  was  impossible  to  induce 
private  capita!  to  undertake  a  competition 
with  the  abundant  and  excellent  waterways 
with  which  the  nation  was  provided.  The 
construction  of  a  con»derable  network  of 
railways  was  therefore  undertaken  by  the  State 
and  with  excellent  judgment,  for  the  railways 
liave  proved  the  salvation  of  many  districts 
which  seemed  doomed  to  decay.  The  State 
railways  were  constructed  at  the  cost  of  the 
nation,  and  after  considerable  discussion  as  to 
the  means  of  working  them  to  the  best 
advantage  they  were  handed  over  to  a  private 
■company  expressly  promoted  for  the  purpose, 
the  State  providing  the  permanent  way  and 
the  buildings,  while  the  company  provided 
the  rolling  stock  and  personnel  and  worked 
the  new  lines  to  the  best  advantage.  The 
surplus  of  receipts  over  expenditure  exclusive 
of  that  on  capital  account  is  divided  in  certain 
proportions  between  the  State  and  the 
■company.  The  latter  has  paid  fair,  but  not 
luge,  dividends  to  the  shareholders,  while  the 
amount  received  by  the  State  has  never  sufl&ced 
to  pay  more  than  one  per  cent,  per  annum  on 
the  capital  which  it  has  expended. 

Notwithstanding  the  fact  that  it  was 
necessary  to  establish  a  system  of  State  aided 
taitways  to  supplement  the  existing  excellent 
inlaiul  waterways,  HoUand  has  spent  large 


capital  sums  in  the  improvement  and  extension 
of  the  waterways  themselves.  Between  1862 
and  1901  nearly  ;^i7,ooo,ooo  sterling  was  thus 
expended,  the  most  important  work  being 
the  Merwede  Canal  connecting  the  port  of 
Amsterdam  with  the  Rhine.  Mr.  W.  C. 
Robinson,  the  British  Consul  at  Amsterdam, 
reports  that  the  building  of  this  canal  has  had 
a  very  favourable  influence  upon  the  prosperity 
of  the  port.  The  total  tonnage  of  Rhine  and 
other  traffic  using  the  canal  has  increased 
from  1,420,257  tons  in  1892  to  4,433,257  tons  in 
1899.  This  great  increase  of  tcmnage  was  not 
carried  out  at  the  expense  of  the  competing 
railways,  as  on  the  contrary,  the  quantities  of 
goods  reaching  and  leaving  Antwerp  by 
railway  show  also  a  marked  increase. 

The  net  result  of  a  careful  study  of  the  con- 
tinental traffic  systems  proves  that 

The  Experience  of  Continental  Nations 
has  been  that  both  canals  and  railways 
are  necessities,  and  that  increase  of  traffic  on 
the  one  means  increase  of  traffic  on  the  other. 
France  and  Germany,  after  the  advent  of  rail- 
ways, seem  to  have  neglected  their  canals  for 
a  time,  but  speedily  awoke  to  the  conclusion 
that  this  was  a  mistaken  policy,  and,  during 
recent  years,  have  expended  many  millions 
of  capital  to  bring  their  ancient  waterways 
abreast  of  modern  conditions.  Holland, 
which  was  so  admirably  served  in  the  matter 
of  waterways  that  private  capital  could  not 
be  found  to  build  railways  to  compete  with 
them,  discovered  that  to  rely  upon  canals 
alone  would  mean  the  impoverishment  of 
whole  districts,  and  that  railways  must  be 
built,  and  equipped,  even  to  the  extent  of  pro- 
viding them  in  great  measure  at  the  cost  of  the 
State. 

In  Grkat  Britain 
we  are  still  discussing  the  question  of  what 
shall  be  done  with  our  canals,  and  have 
not  yet  arrived  at  any  practical  conclu- 
sion. I  readily  admit  that  the  conditions 
under  which  trade  is  carried  on  in  this 
country  may  make  a  continental  analogy  mis- 
leading, but  is  it  the  case  that  the  conditions 
are  so  different  that  we  can  afford  to  altogether 
disregard  the  experience  ot  our  neighbours 
and  competitors  ?  It  is  argued  that  despatch 
is  of  paramount  importance  in  this  country, 
and  that  a  large  amount  of  traffic  is  forwarded 
in  small  consignments.  It  is  true  that  in  the 
matter  of  despatch  and  the  l^^ajisit  of  small 
consignments  the  raibgaj]r^b9iiuolO£j^i@-  to 
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the  canal ;  but  this  only  pro\'es  the  experience 
of  Holland  that  the  railway  is  an  absolute 
necessity,  even  with  the  most  perfect  system 
of  inland  waterways  which  has  yet  been  de- 
vised. Does  the  converse  hold  true,  and  is 
the  continental  experience  that  the  mainte- 
nance of  the  inland  waterways  is  a  necessity 
even  when  an  excellent  railway  system  exists, 
applicable  to  this  country  also  ?  I  am  strongly 
of  opinion  that  it  is,  and  that  we  cannot  afford 
to  ignore  the  supreme  efforts  which  are  being 
made  by  our  competitors  to  cheapen  transport. 

The  fact  is,  that  in  this  country,  as  on  the 
Continent,  there  are  two  descriptions  of  traffic. 
The  one  generally  moved  in  bulk,  of  low  value 
per  ton,  and  in  which  speed  in  the  matter  of 
transit  is  of  minor  consequence,  the  other 
generally  moved  in  comparatively  smalt 
consignments,  of  high  value  per  ton,  or  in 
which  speed  in  the  matter  of  transit  is  of  great 
importance.  Speaking  generally,  the  difference 
in  the  two  classess  of  traffic  is  tiie  difference 
between  raw  materials  and  manufactured 
goods.  For  the  carriage  of  the  one  the 
railway  is  pre-eminently  fitted,  for  the  carriage 
of  the  other  the  waterway  is  the  more 
economical.  It  is  significant  that  in  Koglaod 
the  manufactories  in  the  neighbourhood  of  our 
great  ports  can  be  distinctly  traced  along  the 
lines  of  the  canals. 

It  is  very  plausibly  argued  that  matters  may 
be  left  to  take  care  of  themselves.  Goods 
which  can  be  more  economically  carried  by 
canal  will  go  by  that  route,  and  those  which 
can  be  most  favourably  carried  by  rail  will 
preferably  go  by  that  means  of  transit,  and 
the  fact  that  canal  traffic  languishes  in  this 
country  is  proof  that  it  is  not  suited  to  our 
methods  of  trade. 

Arguments  of  this  kind  leave  altogether  out 
of  account 

The  Policy  of  the  British  Railway 
Companies  with  regard  to  Canals. 
I  believe  this  to  have  been  based  on  an  entire 
misconception  of  what  was  best  for  the  inte- 
rests of  the  community,  and  even  of  the  rail- 
way companies  themselves.  From  the  start, 
the  companies  have  regarded  the  canals  rather 
as  rivals  to  be  crushed,  than  as  useful  auxi- 
liaries to  whom  could  be  handed  the  traffic  it 
would  not  pay  to  send  by  rail.  Every  trader 
is  aware  of  the  vast  difference  made  in  the 
rates  charged  by  railway  companies  to  and 
from  towns  with  effective  waterways,  and  to 
districts  where  these  waterways  do  not  exist, 
or  have  been  rendered  inoperative  by  neglect. 


Given  equal  rates,  traffic  will  go  by  rail,  as 
the  saving  of  time,  and  convenience  of  dealmg 
with  small  consignments,  will  always  operate 
in  favour  of  the  railways.  But  as  a  conse- 
quence of  the  present  policy  of  the  railway  com- 
panies the  respective  tonnage  of  goods  con-  I 
veyed  to  competing  points  by  rail,  or  canal, 
is  no  criterion  of  the  economic  advantage  of 
the  two  systems  for  a  particular  kind  of  traffic. 

A  case  in  point  is  the  result  of  the  improve- 
ment of  the  Severn  navigation.  In  1890,  the 
Severn  Commissioners  went  to  Parliament,  and  ! 
obtained  an  Act,  empowering  them  to  raise 
£yi,OQO,  and  to  expend  it  in  deepening  the 
channel  between  Worcester  Bridge  and 
Gloucester,  to  a  minimum  depth  of  10  feet  at 
low  summer  level,  and  in  other  woiks  of 
improvement. 

These  improvements  were  carried  out  be- 
tween 1891  and  1894,  and  have  not  resulted  in 
any  great  improvement  of  traffic,  for  the  reason 
that  the  railway  companies  lowered  their  rates 
from  the  sea  jwrts  to  Worcester  and  the  towns- 
on  the  Severn  route,  to  a  point  at  which  they 
could  retain  the  traffic  which  would  otherwise 
have  found  its  way  by  canal.  i 

But  the  managers  of  railway  companies  mu&t 
earn  sufficient  to  pay  a  dividend  to  their  share- 
holders, and  the  loss  made  by  carrying  traffic 
to  competitive  points  at  unremunerative  rates 
IS  made  up  by  charging  higher  rates  than 
would  otherwise  be  necessary  to  points  where 
the  railway  has  a  monopoly,  so  that  the  com- 
munis generally,  suffers  by  the  action  of  the 
railway  companies  in  their  endeavour  to  crush 
water-borne  traffic. 

In  a  paper  handed  by  Mr.  Conder  to  the 
Select  Committee  on  Canals,  which  sat  to 
1883,  an  exhaustive  analysis  is  made  of  the 
practical  result  to  the  railway  companies  of 
the  low  rates  charged  by  them  for  certain  | 
descriptions  of  traffic.   Mr.  Conder  estimated  j 
that  in  1877,  the  loss  to  the  shareholders  «f  j 
railway  companies  on  the  carriage  of  coal  | 
to  London  alone  amounted  to  ;^822,ooo  p«r  | 
annum,  and  if  this  be  correct  the  total  losa 
to-day  must  be  largely  tn   excess  of  these 
figures.     The  heavy  mineral  traffic  carrieii 
by  the  companies  has  necessitated  an  enor- 
mous capital  expenditure  in  the  duplicating: 
and  quadrupbng  of  their  main  lines,  and 
in  the   building  of  miles   of  sidings  and 
station  accommodation.     It  would  appear* 
if  the  calculations  of  Mr.  Conder  are  only 
approximately   correct,    that    both  railway 
shareholders,  and  the  whole  community,  would 
be  largely  in  ^5^^!^^    gpo^^o^ies  con- 
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fined  themselves  to  the  trafiSc  which  needs 
quick  delivery  and  can  bear  comparatively 
lug:h  rates,  leaving  the  traffic  which  can 
be  more  economically  water-borne  to  that 
method  of  transport. 

The  determination  of  the  railway  maoagers 
to  secure  every  description  of  traffic,  even  at  a 
loss,  has  had  the  further  effect  of 

Stopping  the  Improybmeni'  of  the 
Water-ways. 

Capital  is  not  likely  to  be  attracted  when  it 
is  known  that  expenditure  is  likely  to  be  made 
ooremunerative  by  such  a  competition  as  that 
to  which  1  have  alluded.  Although  there  are 
some  exceptions,  yet,  speaking  generally,  the 
condition  of  our  waterways  is  worse  than  it 
was  seventy  years  ago ;  meantime  the  modem 
requirements  of  commerce  have  become  more 
and  more  exacting,  and  no  industry  can 
possibly  flourish  which  does  not  progress  with 
the  times,  and  in  which  improved  facilities 
•are  not  constantly  provided. 

An  improvement  urgently  needed  is  a  nearer 
approach  to  a  uniformity  of  gauge  on  existing 
canals.  Take,  for  instance,  the  communication 
between  Birmingham  and  the  Bristol  Channel 
ports.  One  portion  of  this  communication  is 
vid  the  tidal  waters  of  the  Severn,  where  it  is 
not  safe  for  small  canal  barges  to  navigate. 
As  far  as  Worcester,  43  miles  from  Gloucester, 
river  barges  can  be  navigated  with  maximum 
dimensions  of  135  feet  in  length  by  22  feet  in 
«idth,  and  a  draft  of  8  feet  6  inches,  but  for 
(he  30  miles  to  Birmingham,  the  largest  barge 
which  can  be  accommodated  is  only  71  feet 
ft  inches  in  length,  7  feet  in  width,  and  drawing 
OB'y  4  feet  of  water. 

The  consequence  is  that  every  bit  of  water- 
borne  traffic  between  Birmingham  and  the 
Bristol  Channel  ports  must  be  transhipped 
«ttber  at  Worcester,  or  at  Gloucester,  and  this 
necessity  for  transhipment  causes  not  only 
great  delay  but  a  cost  which  is  altogether  dis- 
proportionate to  the  total  cost  of  the  journey. 

Another  difficulty  is  that  of  gtittting 

TuROCGu:  Rates  on  Canals, 
4&y  portion  of  which  is  owned  or  controlled 
^<jhe  railway  companies.  The  Hlrmingham 
^klial  Navigation  cnnsisi^  a  nit  work  of 
cacals  1^7,8  miieti  in  kn^th,  whiL'h  is  con- 
tndled  by  the  London  and  Norih-Westem 
tUilft'ay  Company.  AccordiDg  to  an  4utho- 
^in  statement  made  by  the  Birmingham 
^5|tl<  Companyr  the  London  and  Korth- 
Vl^ttu  Riiilini]r  CpnUHHiff  In  1846,.  agifeed  to 
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pay  in  perpetuity  ^^4  per  share  per  annum 
on  17,600  shares  then  existing.  These  shares 
had  cost  altogether  ;^645,ooo,  so  that  the 
guaranteed  payment  amounts  to  lo^  per 
cent,  on  the  capital  invested.  The  local' 
traffic  on  the  canal  amounted  in  1898,  ac- 
cording to  the  Board  of  Trade  return,  the 
la«t  made,  to  7,131,022  tons,  but  the  through 
traffic  was  only  1,578,730  tons.  The  through 
traffic  is  in  fact  diverted  to  the  railway  com- 
pany, and  serves  as  a  feeder  to  it  instead 
of  to  the  canals  in  connection.  Every  trader 
interested  knows  how  this  is  effected. 

What  is  to  be  Done. 

The  problem  is  a  difficult  one,  but  as  business 
men  we  ought  to  face  it,  and  settle  it.  I  believe 
that  the  great  majority  of  the  trading  com- 
munity are  of  opinion  that  continental  nations 
are  right  in  the  conclusion  to  which  they  have 
arrived  that  rail  and  water  communication  are 
both  necessities.  I  believe  that  further  the 
great  majority  are  of  opinion  that  the  con- 
ditions under  which  trade  is  carried  on  in  this 
country  are  not  so  diiferent  from  those  of  the 
Continent  as  to  enable  us  to  treat  our  inland 
waterways  w^ith  indifference,  without  our  being 
handicapped  in  competition  with  our  rivals 
abroad.  We  cannot  forget  that  transit  charges 
are  an  element  in  the  cost  of  production,  and 
the  manufacturers  in  a  country  in  which  transit 
is  cheap,  and  is  conducted  on  the  most 
economical  lines,  must  be  more  favourably 
situated,  other  things  being  equal,  than  in  a 
country  in  which  transit  charges  are  dear. 
Nor  can  we  forget  that  if  the  railway  com- 
panies charge  rates,  which  involve  a  loss  at 
competitive  points,  they  must  recoup  them- 
selves where  they  enjoy  a  monopoly. 

If  the  railway  carriage  for  a  certain  class  of 
goods  is  more  costly  than  water  carriage,  the 
community  bear  the  whole  of  the  loss  even 
though  the  rates  are  the  same  at  competitive 
points. 

It  has  been  suggested  that 

State  Control 
of  canals  will  solve  the  difficulty,  and  a  resolu- 
tion was  proposed  by  the  Manchester  Chamber 
of  Commerce  at  the  last  meeting  of  the  Asso- 
ciated Chambers  to  the  effect  that  the  time  has 
arrived  when  the  British  Government  should 
take  under  its  control  the  whole  of  the  canals 
of  Uie  country,  and  work  them  in  the  public 
interest,  or  as  an  alternative,  place  them  in  the 
hands  of  a  national  trust  with  a  Government 
guarantee,  supervisicm.  and  cqg^^gj^ 
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Although  it  is  true  that  these  are  the  lines 
along  which  continental  cations  have  moved,  I 
believe  that  the  conditions  in  this  country  arc 
such  that  this  proposal  is  outside  practicax 
politics,  at  the  ;»«sent  time.  ParliatneQt  is 
already  overburdened  with  work,  and  to  what 
Government  department  is  it  proposed  to  con- 
fide the  necessary  supervision  and  control  ? 
Is  it  the  Board  of  Trade  ?  Does  the  attitude 
of  Parliament  towards  commercial  mattera 
entirely  commend  itself  to  business  men  ? 
And  is  the  Board  of  Trade  as  at  present 
constituted  an  ideal  institution  to  which  to 
confide  a  matter  of  this  kind  ?  It  must  not 
be  forgotten  that  even  if  a  National  Trust 
is  called  into  being  for  the  special  purpose 
of  dealing  with  canals,  yet  if  it  is  to  have 
the  disposal  of  public  funds,  it  must  be 
under  the  control  of  some  Government  de- 
partment, and  of  Parliament  itself.  But 
beyond  considerations  of  this  kind,  there  is 
one  great  difference  between  continental 
nations  and  ourselves  which  must  be  taken 
into  account.  Upon  the  Continent,  for  the 
most  part,  the  harbours  are  made  and  main- 
tained by  the  State :  with  us  they  have  been 
made,  and  maintained,  either  by  private  enter- 
prise or  by  municipal  authorities.  Is  it  pro- 
posed to  transfer  the  British  docks  and  har- 
bours to  the  State  ?  If  so,  has  the  magnitude  of 
such  a  change  and  all  that  it  means  been 
considered  by  those  who  advocate  State  con- 
trol of  our  canals  ? 

It  not,  how  are  the  conflicting  and  com- 
peting interests  of  our  ports  to  be  brought  into 
harmony  ?  The  canals  and  the  railways  are 
the  great  Ceeders  to  the  ports.  Will  Uveipool 
view  with  complaisance  the  expenditure  of 
national  funds  to  improve  the  port  of  Bristol  ? 
Will  Southampton  relish  a  large  expenditure 
to  which  it  must  contribute  its  share  for  the 
improvement  of  canals  which  will  tend  to 
divert  trade  to  London  ? 

There  is  yet  another  question  which  demands 
consideration.  The  Manchester  proposal  is 
to  the  effect  that  the  British  Government 
should  take  under  its  control  the  whole  of 
the  canals  in  the  country.  It  is  useless  to 
shut  our  eyes  to  the  &ct  that  there  are  some 
canals  in  existence  upon  which  the  possible 
traffic  will  never  be  sufficient  to  justify  ex- 
penditure being  made  upon  them.  It  is  useless 
10  attempt  to  work  a  system  of  waterway 
navigation  between  points  where  traffic  is  not 
likely  to  be  moved  in  bulk,  say  in  quantities  of 
a  minimum,  as  a  general  rule,  of  20  to  25  tons. 
In  districts  where  there  is  a  considerable 


mineral  traffic,  or  between  the  porta  and  the . 

great  centres  of  industry  in  the  Midlands,, 
canal  traffic  may  be  developed  to  economic 
advantage,  but  a  sparsely  populated  district, 
or  one  along  the  line  of  which  neither  mines,, 
quarries,  nor  manufactories  exist  is  best  served 
by  the  railway.  The  experience  of  Holland  is 
to  the  point.  It  was  there  found  absolutely 
necessary  if  districts  of  this  kind  were  not 
to  fall  into  decay,  that  rail  communication 
should  be  provided  even  when  an  almost 
.perfect  system  of  waterways  was  in  existence. 
Upon  lines  of  communication,  which  are 
not  iitted  for  the  transit  of  goods  in  bulk, 
canals  are  not  needed,  and  the  land  they  occupjr 
may  be  turned  to  more  profitable  account. 
What  is  necessary  is  to  decide  upon  the  points 
which  may  be  economically  served  by  water- 
ways and  to  put  these  into  a  condition  in  whicb 
they  may  be  turned  to  useful  account. 

I  am  of  opinion  that  the  problem  can  be  best 
solved  by  powers  being  given  to 

Local  Authorities 
to  form  canal  trusts  and  to  acquire  and 
improve  certain  lines  of  waterways  to  serve 
local  districts.  Such  a  method  of  procedure- 
would  be  in  harmony  with  the  whole  system  of, 
legislation  to  which  we  have  been  accustomed. 
The  canals  are  analogous  to  the  highways. 
In  continental  countries  the  highways  are 
generally  maintained  by  the  State,  but  in  thi». 
country  the  roadways  are  maintained  and 
controlled  by  the  local  authorities.  Som& 
of  the  great  ports  are  entirely  main- 
tained by  the  municipalities ;  in  others 
municipal  authorities  are  largely  repre- . 
sented  on  the  Boards  which  control  them.. 
There  is  one  important  difference  between 
the  Continent  and  Great  Britain,  inasmuch 
as  that  in  the  one  case  the  ports  are  com- 
paratively few  as  compared  with  the  inland 
population  to  be  served,  and  are  nearly  all 
in  the  hands  of  one  authority;  in  the  other 
they  are  many,  they  are  in  hands  of  different 
authorities,  and  keenly  compete  against  each 
other  for  business.  I  believe  that  the  many  con- 
flcting  interests  of  the  British  ports  would  be- 
best  served  by  allowing  them  to  work  out  their 
own  salvation  in  combination  with  the  inland 
districts  served  by  them. 

Such  a  scheme  was  embodied  in  the  Canai 
Traffic  Bill,  prepared  by  the  Bristol  Chamber 
of  Commerce,  adopted  by  the  Canals  Com- 
mittee of  the  Associated  Chambers,  and 
brought  into  the  House  of  Commons  by  Sir 
Henry  Holland  in  1901.  Tbe  obiecta  of  this. 
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BiB  were  to  extend  the  powers  conferred  by 
the  Board  of  Trade  with  regard  to  derelict 
canals  under  the  Railway  and  Canal  Traffic 
Act  of  1888  to  any  existing  canal,  and  to 
aothorise  the  formatioii  of  public  canal 
trusts.  It  would  have  empowered  local  autho- 
rities to  combine  to  take  over  the  management 
of  existing  canals,  and  to  subscribe  to  the  ex- 
penses of  the  formation  or  promotion  of  public 
canal  trusts.  It  would  have  enabled  canal 
companies  to  dispose  of  their  undertakings  to 
public  canal  trusts,  and  a  canal  trust  was  de- 
fined as  any  body  of  persons  who  are  otherwise 
than  for  private  profit  entrusted  with  the  duty 
or  invested  with  the  power  of  improving, 
managing,  regulating,  and  maintaining  a  canal 
or  navigable  river. 

The  Bill  followed  the  precedents  set  in  the 
toelict  Canal  Clauses  of  the  Act  of  1888,  in 
the  Light  Railways  Acts,  and  in  the  Acts  under 
which  local  authorities  control,  and  maintain 
the  highways,  and  its  provisions  were  gener- 
ally approved  by  the  Board  of  Trade.  Owing 
to  the  congested  state  of  Parliamentary  busi- 
ness, and  Uie  fact  that  it  was  opposed  by  the 
nilway  interest,  the  Bill  did  not  get  a  second 
reading,  and  the  same  fate  awaited  it  on  its  re- 
introdaction  in  the  sessions  of  1902-3.  The 
present  state  of  Parliamentary  business,  is 
such  that  a  measure  introduced  by  a  private 
member,  if  opposed,  has  a  very  remote  chance 
of  obtaining  a  second  reading,  still  less  of 
passing  into  law,  and  the  commercial  com- 
raunity  have  some  ground  for  complaint  that 
the  Government  did  not  give  facilities  for  its 
passage. 

On  December  13th,  1900,  a  deputation  from 
the  Associated  Chambers  had  an  interview 
vitb  the  President  of  the  Board  of  Trade  upon 
the  subject.  Mr.  Gerald  Balfour,  in  the  course  of 
of  that  interview,  said,  "  He  had  not  heard  it 
■n^ested  that  the  Government  should  under- 
take the  vtotk  of  developing  and  managing 
inland  navigation.  He  must  dismiss  that 
pn^>osal— nothing  was  more  alien  to  our 
general  way  of  managing  things  in  this 
countiy." 

So  far  some  of  us  may  agree  with  the  Presi- 
dent of  the  Board  of  Trade,  but  he  went  on  to 
wk  for  the  submission  of  definite  proposals 
<ipoa  lines  similar  to  the  Light  Railways 
Act  of  1896.  "  If,"  he  said,  "  the  Associated 
Chambers  of  Commerce  would  appoint  a 
Committee  of  their  own  to  draw  up  a  scheme 
and  embody  it  in  a  Bill  the  Board  of  Trade 
^xMild  give  it  careful  consideration."  With 
iHi^ness-like  promptitude  the  Chambers  of 
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Commerce  accepted  the  diallenge,  and  at 
their  next  meeting  a  strong  committee  was 
appointed  consisting  of  representatives  of 
London,  Manchester,  Birmingham,  Wolver- 
hampton, Cardiff,  Oldham,  Worcester,  Bristol, 
Liverpool,  Hull,  Stroud,  Bellast,  Dublin  and 
Greenoclc.  This  committee  met  and  agreed 
to  adopt  the  Bill  to  which  I  have  alluded,  as 
drafted  by  the  Bristol  Chamber.  On  May  12th, 
1902,  the  Chambers  again  sought  an  interview 
with  Mr.  Gerald  Balfour,  who  admitted  the 
importance  of  the  agitation,  and  promised 
to  consult  his  colleagues  in  the  Govern- 
ment, with  a  view  to  their  acceptance  of  a 
second  reading,  on  condition  that  the  Bill 
be  then  referred  to  a  Select  Committee.  We 
have  been  able  to  secure  nothing  further 
and  are  still  waiting  the  redemption 
of  Mr.  Balfour's  promise,  and  the  answer  of 
his  colleagues.  I  confess  that  some  of  those 
who  have  taken  an  active  part  in  this  matter, 
would  hail  with  pleasure  the  advent  of  a  strong 
business  man  at  the  head  of  a  department 
which  is  charged  with  the  facilitating  the 
business  of  a  nation. 
1  would  like  to  empha»se 

The  Imtortance  of  this  Matter  to 

THE  Midlands. 

Warwickshire,  Staffordshire,  Shropshire,  and 
Worcester,  form  a  great  manufacturing 
centre ;  their  food  and  raw  materials  im- 
imported  from  abroad  must  come  to  them 
through  the  ports,  and  cheap  transport  from- 
the  ports  to  the  Midlands  is  of  vital  con- 
sequence to  the  great  Midland  industries. 
The  amount  of  food  stuffs  imported  into  the 
district  of  which  Birmingham  is  the  centre, 
is  about  700,000  tons  annu^ly,  and  a 
similar  quantity  of  timber  is  also  annually 
brought  there.  Added  to  this  the  Birming- 
ham district  imports  something  like  1,700,000 
tons  a  year  of  copper,  tin,  lead,  iron  ore^ 
and  zinc.  Roughly  speaking,  in  food  and 
raw  materials,  the  district  imports  about 
3,000,000  tons  annually.  Every  shilling  a  ton 
saved  means  ;^i50,ooo  saved  to  the  ratepayers 
of  the  district,  and  this  on  the  import  trade 
alone.  . 

At  least  I  plead  for 

A  Business-like  Common-sense  Manner 
OF  Dealing  with  the  Question. 
It  is  not  business  nor  common-sense  to  pursue 
a  policy  of  drift.  It  is  neither  business  nor 
common-sense  to  complain  of  tlu;  severity  of 
foreign  competition,  ais^ltafectbieCsa^Cl^w^o 
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neglect  any  means  by  which  our  manu&cturers 
may  be  placed  in  a  better  position  to  compete 
with  their  foreign  rivals. 

It  is  neither  business  nor  common-sense  for  a 
responsible  statesman  seriously  to  ask  a  body 
of  business  men,  representative  of  our  great 
trading  interests,  to  spend  time  and  thought 
in  formulating  a  definite  proposal  upon  a  ques- 
tion of  great  importance,  and  when  the  pro- 
posal is  made,  to  treat  it  with  complete 
indifference. 

I  will  go  further,  and  say  that  in  view  of  the 
strenuous  efforts  made  by  foreign  Govern- 
ments, it  is  neither  business  nor  common-sense 
for  the  commercial  affairs  of  the  nation  to  be 
treated  in  the  haphazard  fashion  to  which  we 
iue  unfortunately  accustomed  in  this  countiy. 


The  Secketaky  read  the  following  letter  from 
Idr.  Philip  Studiope,  M.P.  :— 

Dear  Sit, — I  regret  extremely  that  I  shall  be 
absent  in  the  provinces  on  November  30th,  and 
therefore  cannot  be  present  on  the  occasion  of  the 
teadiog  of  the  Paper  by  Mr.  Arthur  Lee  upon  the 
"  British  Canals  ProUem,"  as  it  is  a  subject  inwhkfa 
I  have  long  taken  an  active  interest,  having  intro- 
duced into  Parliament,  daring  several  succesnve 
years,  a  Bill  to  deal  with  the  qnestim,  and  having 
■attended  Canal  Conferences  on  the  Continent.  * 

I  confess  I  have  been  hitherto  much  disheartened 
•by  public  apathy  in  the  matter,  which  is  neverthdess, 
of  transcendent  importance  to  our  trade ;  bat  I  am 
glad  to  see  that  Sir  Michael  Hicks  Beach  is  about  to 
give  the  movement  his  powerful  aid  and  encourage- 
ment. Please  express  my  regret  to  your  Council. — 
Yours  fiuthfiiUy,  Philip  Stahhope. 


DISCUSSION. 
The  Chairman,  in  opening  the  discussion,  said 
that  he  did  not  profess  to  pose  as  an  authority  upon 
the  question,  and  yet  be  could  not  say  that  be  had 
not  had  some  personal  experience  on  it,  and  on 
matters  more  or  less  closely  connected  with  it.  He 
had  had  the  honour  for  a  good  many  yeaj^  of 
representing  the  City  of  Bristol  in  Pariiamrat,  and 
that  city  had  been  pre-eminent  in  attempting  to  do 
for  itself,  at  the  cost  of  the  ratepayers,  an  analogous 
work  to  t^t  suggested  by  the  aathor,  namely,  that 
of  providing  large  dock  accommodation  for  its  trade, 
at  the  expense  of  many  millions.  He  was  a 
resident  in  the  county  of  Gloucester,  and  the  County 
Council  of  Gloucestershire  bad  taken  the  initiative  as 
a  local  authority  in  endeavouring  to  re-open  for  navi- 
gation the  old  Thames  and  Se\'era  canal,  which  had' 
practically  become  derelict  for  many  years.  That 
had  been  done  at  an  expense  which  he  was  afraid  had 
led  to  grmnUing  on  the  part  of  many  ratepayers. 


although  he  did  not  think  it  had  been  at  all  eKtmn- 
gant,  but  it  was  yet  too  soon  to  prophecy  as  to  what 
the  resolts  c^the  worii  would  be.   He  had  also  been 
Prerident  of  the  Board  of  Trade,  and  as  an  ex-presi- 
dent ol  the  Board  of  Trade  he  ventured  to  depiecate 
the  strictures  on  the  present  header  of  that  of&cc  which 
had  been  passed  by  Mr.  Lee.   He  knew  better  than 
the  author  the  difficulties  of  anyone  holding  that 
office  in  obtaining  time  from  the  House  of  Commons 
for  the  consideration  of  the  matters  which  he  might 
desire  to  bring  before  it ;  and  it  did  not  at  all  follow 
that  because  Mr.  Gerald  Balfoor  bad  not  been  aUe  to 
take  any  active  steps  in  the  matter  now  under  con- 
siderarion,  that  he  was  not  hi  sympathy  with  the 
jMYiposals  suggested  in  the  paper,  or  would  not  do  his 
best  to  endeavour  to  carry  them  into  effect.    He  (the 
Chairman)  did  take  some  steps  in  the  matter  as 
President  of  the  Board  of  Trade.    Sixteen  years  ago 
he  was  responsiUe  for  carrying  the  Railway  and 
Canal  Traffic  Act  through  Pariiament,  an  Act  con- 
taining many  clauses  dealing  with  canals.   It  empow- 
ered the  Railway  Commissioners  to  fix  through-rates 
for  different  canals  in  the  pablic  interests ;  it  empow- 
ered them  to  prohibit  umvasonable  rates  on  canals  fixed 
by  railway  companies  interested  in  those  canals,  and 
endeavommg  to  divert  traffic  from  the  canals  on  to 
their  railways ;  it  fort>ad  any  railway  company  or  a 
director  or  officer  of  any  railway  company  from 
obtaining  an  interest  in  a  canal,  unless  through 
special  authority  given  hy  a  special  Act  of  Parliament ; 
and  it  enabled   canal   companies    to  institute  a 
clearing  house  for  canal  tiaffic  precisely  in  the  same 
manner  as  the  Railway  Clearing  House  which  existed 
to-day ;  in  fact  it  brought  the  tolls  of  canals  under 
the  jurisdiction  of  the  Railway  Commissioners  pre- 
cisely as  the  rates  on  railways  were  brought  under 
their  jurisdiction.     Finally,'  where  a  canal  was 
derdict,  or  practicaDy  in  a  condition  which  made  it 
impossible  to  cany  traffic  over  it,  it  enabled  the 
Bmrd  of  Trade  to  relieve   shardiolders   of  all 
liability  of  that  canal,  and  to  transfer  it  to  a 
local  authority,  or  to  another   body  of  persons 
who  would  undertake  to  put  it  and  maintain  it 
in  good  order.    So  that  he  thought  it  would  be 
seen  that  as  long  ago  as  18S8  he  not  only  had  the 
question  under  his  cognisance  but  also  took  st^ 
which  in  those  days  were  considered  of  importance 
towards  improving  the  inland  navigation  of  this 
coontiy.   He  was  afraid  the  result  had  not  been 
what  they  hoped  and  peihaps  anticipated;  he  was 
afraid  the  inland  nangation  of  this  country  was  not 
now  in  a  ctrndition  such  as  they  m^ht  desire.  The 
author  in  Uie  first  part  of  the  paper  compared  the 
action  of  other  countries  with  our  own.   He  thought 
in  all  such  matteis  it  must  be  remembered  that, 
whether  rightly  or  wrongly,  it  was '  the  practice 
in  this  country  to  leave  everything  as  much  as 
possible    to   private   enterprise,  and  it  was  the 
practice   in   continental   countries    to  undertake 
evoything  as  far  as  possible  byilie  State.  Two  difTc' 
rent  systems  had  ^J^^f«|t@l^@|0|ie 
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tlU  it  at  iD  fblloiKd  that,  taken  as  a  vfacde,  the 
Ea^  qpatem  wai  wrong.  What  mm  the  rmbUs  ? 
DvfaK  the  last  fiitty  yean  France  was  stated,  hj  the 
tsthor,  to  hare  expended,  or  to  be  iotendinc  to 
eipCDd,  aboat  55  nuUkms  upon  mland  navigation  and 
haibonn;  Germanf,  47  millions;  Holland,  17  mil- 
Itoos ;  snd  Belginm,  16  millioni ;  and  he  was  afraid* 
with  the  exception  or  a  very  coosidetmble  improvement 
in  the  navig^ian  of  the  Thames,  no  important  work 
bad  been  done  in  this  coontry  tn  regard  to  inland 
aerigatioD,  except  the  Manchester  Ship  Canal,  What 
VCR  the  reasons  for  that  state^of  aifairs  ?   In  the  first 
pbce,  the  ctrconutances  were  not  quite  the  same,  as 
tbeaothor  admitted.  Enf^and  was  not  &voared  with 
(kae  great  natural  wiUenrays  which  continental  coon- 
liies  poasesecd.   In  pct^xirtion  to  its  area  he  thought 
tin  coontry  was  a  more  hilly  country,  and  tberdSMe  less 
tivQonble  to  the  constmction  of  canals  than  the 
plans  of  France  or  Germany,  or  the  flat  levels  of 
K<dland.    But  there  was  something  more  than  that, 
England  was  infinitely  better  supplied  with  railway 
iccoDunodation  than  any  continental  country,  and  he 
slioald  say  a  greater  proportion  of  the  traffic  of  the 
cotmtry  was  traffic  which  would  not  go  by  canal,  and 
V3S  mentially  railway  tra£Bc  than  in  the  conn- 
Iries  which  bad  been  named.  Our  passenger  traffic,  the 
fad  consignments  of  goods  which  formed  so  laige  a 
patof  English  trade,  and  peiishahleand valuable  goods 
•add  not  go  by  canal,  and  he  thought  it  would  be 
fcnd  th^  artides  of  that  description  formed  a  larger 
ynpottion  of  the  total  traffic  than  they  did  in  the 
ooontries  with  which  comparison  had  been  made. 
Therefore  the  circnmstances  were  not  quite  the  same. 
FoTther,  it  most  be  remembered  that  some  of  the 
expenditiire  in  tbe  countries  which  had  been  quoted, 
«M  not  expenditure  on  inland  navigation  but  on 
kariwnrs,  and  be  was  quite  sure  that  nobody  would 
contend  that  England  had  been  remiss  in  that  kind 
of  e^Moditure  in  recent  years,  or  that  we  had  not 
expended  on  onr  harbonrs,  in  different  parts  of  the 
coantry,  quite  our  fiib'  share  of  the  world's  expendi- 
tnc  under  that  heading.    But,  nu^g  alknvance 
far  eretything  of  the  kind,  there  was  nnquestionaUy 
a  Bost  important  ^ifTcrence  between  the  way  inland 
motion  had  been  treated  in  England  in  the  last 
40  years,  and  that  in  which  it  had  t>een  treated  in 
wetiMnlal  coontries ;   and   he  was  -  prepared  to 
xudate  himself  with  the  author's  words,  when  he 
*nd  that  we  coold  not  afford  altogether  to  dis- 
»enii  the  experience  of  our  continental  rivals  on 
tiw  nbject.   Ihe  indaence  of  cheapened  transport 
kr  sea  had  been  immense  on  the  fortanes  of  the  world 
inAe  hot  50  years,  perh^ greater  on  the  fortunes 
*f  tl^  CMntty  than  on  the  ibrtimes  of  any  other 
"My,  and  if  it  were  possible  for  England,  at  any 
"■"uUe  cost,  to  obtain-  dieapened  transport  by 
had  far  its  industrial  |Mrodacts,  he  was  bound  to  say 
(hoagfat  it  would  have  a  very  unportant  influence 
^  Iho  fatnre  of  the  country.   The  author  had 
'■T  ^ly  grapided  with  the  question  of  what 
done,    Mr.  Lee  deanned,  not  perhaps 


on  the  groBwl  of  prteciple,  bet  on  the  gronttd  of  iu 
pnctieabiHty,  to  the  pK^potd  whidi  had  been  made 
in  many  influai^  qoaiten  that  tbe  State  dioiild 
asBome  the  ooDtind  and  ownerddp  of  all  the  eanala  at 

tbe  cost  of  the  latepayers,  that  it  diould  institnte  t 
great  system  of  inland  navigation,  and  donld  place 
the  canals  at  the  disposal  of  persons  desiring  to 
use  them  absolutely  free  from  tolls,  just  as  the 
roads  were.  He  knew  something  of  the  House 
of  Commons,  and  he  was  absolutely  certain  that 
they  would  no  more  obtain  the  assent  of  the 
House  of  Commons  to  a  proposition  of  that  kind 
than  they  would  to  the  most  impossible  propoution 
that  anybody  present  coold  ocmcave.  It  was  not 
merdy  that  it  woidd  be  Teiy  strongly  opposed  \jf  an 
extremely  powerihl  interest,  the  railway  interest,  iriio 
would  say,  with  some  reason,  as  the  author  had 
suggested,  that  when  Parliament  had  allowed  and 
encouraged  than  to  spend  many  millions  in  perfecting 
their  system  of  raOways,  it  would  be  a  little  hard  that 
the  public  funds  should  be  utilised  in  tn-der  to 
establish  a  system  of  canals  to  compete  with  them — 
but  it  must  be  remembered  that  there  were  persons  in 
this  country  (and  he  thought  an  increasing  number  of 
persons,  idthongh  perhai>s  the  advocates  of  the 
change  were  not  among  them),  wbo  did  feel  the 
barden  both  of  taxation  and  rates,  and  the  influenee 
of  those  persons  on  the  House  of  Commcms  would  be 
such  that  he  was  quite  certain  it  would  never  entert tin 
a  proposal  of  tbe  kind.  If  that  were  impracticable, 
what  was  the  alternative  ?  The  anthw  had  pot  for- 
ward an  alternative  bated  on  the  section  of  the 
Railway  and  Canal  Traffic  Act  of  1888,  extmding 
that  section  which  now  affected  only  derelict  or 
practically  useless  canals,  to  all  canals,  and  enabling 
them  to  be  taken  up  by  local  authorities,  either  singly 
or  combined,  for  that  purpose.  That  was  a  practical 
proposition  ^ch  he  thought  certainly  deserved  the 
consideration  of  Parliament.  He  did  not  himsdf 
bdieve  that  it  would  lead  to  the  re-opening  of  all 
their  canals— be  did  not  think  it  ought  to.  Take,  for 
example,  the  Basingstoke  Canal,  for  which  nobody 
would  give  anything  the  other  day ;  it  would  be  un- 
reasonable to  expend  the  money  of  the  ratepayers  in 
attempting  to  re-open  that  canal  for  public  purposes. 
He  knew  a  canal  in  the  north  of  the  cotmty  of 
Wilts,  which,  at  the  present  time,  was  practically 
useless,  and  on  which  he  thought  no  reasonable  person 
would  propose  that  public  money  should  be  expended 
in  order  to  restore  it  for  purposes  of  navigation,  and 
there  were  many  similar  instances  in  tbe  country 
where  he  was  quite  sure  local  authorities  would  never 
dream  of  availing  themselves  of  snch  powers  if  they 
were  entrusted  to  them.  But  there  were  caaes  where 
it  woold  be  possiUe  for  local  authorities  to  benefit 
their  districts  very  greatly  indeed  by  some  expenditure 
of  the  Und,  The  author  had  referred  to  the  great 
producing  district  of  the  Midlands  of  which  Birming- 
ham  was  the  centre,  and  which  naturally  desired 
means  of  communication  with  the  sea ,-  he  had  said 

that  there  was  a  line  of  waterway 
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to  the  Bristol  Channel  ports,  but  that  practicaUy  it 
VIS  tendered  useless  because  the  canal  between 
Worcester  and  Birmingham  was  so  small  that 
it  would  only  admit  barges  of  very  small 
dimensions.  If  the  whole  of  the  waterway  were 
made  capaUe  of  accononodating  veasds  of  the  size 
which  now  could  go  right  np  to  Worcester  from  the 
sea,  surely  thet  would  be  a  means  of  competition  with 
the  railway  system  fmn  Bb-mingham  to  the  coast, 
which  might  be  of  enormous  advantage  to  the  trade 
of  Birmingham  and  the  midland  districts.  Other 
examples  in  the  country  might  be  found  where  a 
judicious  expenditure  od  the  part  of  the  local  autho- 
rities, either  singly  or  in  combination,  might  enable 
the  waterways  to  be  completely  utilised,  instead  of 
being  comparatively  useless,  as  Uiey  were  at  the  pre- 
sent moment.  He  ventured  to  suggest  that  if  it  were 
posnble  to  approach  the  matter  on  such  lines,  more 
practical  good  would  be  d<me  than  by  a  far 
larger  scheme,  such  as  he  had  already  referred  to. 
If  tbey  could  get  one  step  towards  the  attain- 
ment of  their  object,  something  wonld  be  secured ! 
while  if  they  insisted  on  a  great  scheme,  which 
he  did  not  for  a  moment  believe  conld  be 
carried,  they  were  simply  postponing  any  advance 
in  the  desired  direction.  No  one  could  overrate 
the  importance  of  the  matter  to  the  country,  and 
the  author  had  dealt  with  it  with  an  alnlity  and 
moderation,  which  must  excite  all  their  sympathies. 

Sir  John  Bkunnkr,  MJ*.,  after  thanking  the 
Chairman  for  supporting  the  author's  project,  which 
he  cmridered  was  of  very  great  value,  said  he  hoped 
that  even  although  at  the  beginning,  the  brave  experi- 
ment made  by  the  Gloucestershire  County  Council 
might  not  succeed,  if  they  obtained  a  good  throngfa 
rate  from  Gloucestershire  to  London  their  expendi- 
ture might  prove  hereafter  to  have  been  an  ex- 
tremely wise  one.  The  Chairman  had  stated  that 
the  Act  of  1888  had  been  up  to  the  present  time 
almost  inoperative,  but  it  was  hardly  to  be  ex- 
pected that  as  long  as  canals  continued  in  their 
present  condition,  diffeiiDg  in  gauge  as  they  did  so 
many  times  on  a  long  journey,  any  advance  wonld  be 
made.  Nevertheless  the  Act  of  1888  was  still  con- 
sidered of  importance,  and  only  last  sessira  a  con- 
cession was  obtuned  from  the  railway  companies 
under  the  Act.  The  Chairman  had  spdien  of  the  prac- 
tice in  this  country  of  leaving  all  puUic  work  to  private 
enterprise,  and  had  given  him  the  impression  that  he 
was  entirely  hopeless  of  making  any  changes.  The 
doctrine  of  laisset  faire  under  which  they  had  acted 
hitherto  became  fashionable  at  the  solicitation  of  the 
free-traders  of  the  forty's  and  fifty's,  who,  telling  the 
nation  that  they  wanted  to  be  left  alone,  imposed  the 
idea  upon  the  imagination  of  the  people  to  such 
an  extent  that  they  had  been  unable  to  shake 
it  off;  but  he  hoped  the  example  set  not 
only  by  all  the  nations  of  £un^  but  by  every 
colony  of  Britain  in  the  world,  would  induce  them  to 
change  their  system.  There  was  no  doubt  that  the 


canals,  no  matter  what  they  did  with  them,  wonld 
play  a  humble  roU  as  compared  with  the  railways,  bnt 
nevertheless  be  had  hoped  that  the  business  men  of  the 
coontry,  and  the  Government  following  the  business 
nwn,  would  help  the  canals  to  perfimn  that  m^to  the 
best  advantage  of  the  nation.  The  anthn'  had  ^ven 
itrefiitable  reasons  fi»r  taking  a  step  in  advance.  He 
had  mentioned  what  had  been  done  by  Anstria- 
Hongary,  and  it  was  interestiiig  to  lemember  that  the 
Minister  who  had  done  most  to  promote  inland  navi- 
gation recommended  his  policy  as  being  the  one  which 
would  divide  the  people  of  the  country  the  least,  and 
because  it  wotild  calm  down  racial  differences.  He 
hoped    the   policy   the    author   had    suggested , 
which  was  a  policy  of  all  for  all,  might  tend 
to  diminish  political   dtflterences  amongst  them. 
Mr.  Lee  had  ttated  that  a  good  many  of  the 
Canal  Commisnoners  at  the  time  of  the  great 
eztensiou  of  railways  in  the  forties  actually  insisted 
upon  the  railway  companies  buying  them  np,  lit 
s{Hte  of  the  fact  dut  they  were  doing  very  good 
bu^ness.   He  was  in  a  position  to  state  that  he 
believed  the  Manchester  and  Liverpool  Chamber  of 
Commerce  at  the  next  meeting  of  the  Associated 
Chambers  next  March,  would  not  demand,  as  they 
did  at  the  Manchnter  meeting,  that  the  Govern- 
ment should  buy  up  all  the  canals,  but  would 
recommend   that   it   should  have  the  power  to 
buy  such  canals  as  it  thought  should  be  bought 
in  the  interests  of  the  country.    He  hoped  the 
House  of  Commons  wouki  shortly  mend  in  its  treat- 
ment of  such  matters,  and  that  it  wonld  not  pnsb 
aside  with  cold  indifference  any  demand  on  the  part 
of  the  mercantile  community  Ktst  State  aid.  If 
the  mercantile  community  would  only  make  up  its 
mind  what  it  wanted,  and  ask  for  it,  he  believed  they 
would  get  it.   He  was  an  advocate  of  unity  of  owner- 
ship, but  the  author  was  afraid  that  local  jealousies 
would  prevent  progress.     In  his  opinion  it  would  be 
a  mistake  to  allow  local  jealousies  to  influence  their 
actions,  and  they  would  be  wise  if  they  made  the 
control    and   ownership    central   in   order  that 
the  real   consideration   daily   before   the  minds 
of   those    who    managed   the    concern  sfaonld 
not  be  local  interests  but  the  general  iateieata 
of  the  commnnity.   The  Chairman  thought  it  was 
Utopian,  but  he  (Sir  John)  did  .not  think  it  was  true 
economy  to  refuse  to  spend  money  when  it  was 
known  that  the  money  would  bring  in  a  good  result ; 
and  therefore  he  should  not  think  it  wise  on  the  part 
of  any  section  of  the  community  to  refuse,  on  the 
plea  of  economy,  to  proceed  in  that  direction.  He 
was  satisfied  that  the  people  of  the  country  would 
gain  very  greatly  indeed  as  a  community  and  as  an 
Km[Hre  if  they  made  up  their  minds  to  proceed  on 
the  lines  France  had  taken. 

Mr.  L.  F.  Veknon  Hakcoukt  said  he  had  visited 
the  canals  in  the  different  conntries  which  hod  been 
mentioned.  On  the  French  waterways  it  would  be 
found  that  the  traffic  was  lar^^gi^^^rts  of  the 
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amtry  uid  small  in  otben,  the  beavier  traffic  oc- 
cnniDg  ^eK  there  was  a  great  amount  of  bulky 
£Oodi.  The  same  remarks  also  applied  to  Bel- 
gkni  ind  Gerauuiy.  It  must  be  rementbered,  in 
discBw^  theqoestion,  that  the  riven  in  continental 
aatfnei  were  moch  larger  than  those  in  England, 
ud  ihai,  therefore,  the  connections  between  the 
lints  were  of  moch  greater  importance,  while  the 
linnd'coiDniiuucatuu  were  condderably  larger  than 
k  tins  cotmtiy.  Nevertheless,  be  did  not  think  the 
omIs  of  the  country  shoald  be  neglected  as  they  had 
ban  in  the  past.  One  or  two  waterways  had  moin- 
tnied  tlteir  position  and  held  their  place  with  soccess 
i^amst  nriltrayi,  notably  the  Aire  and  Calder  Canal 
iKi  the  Weaver  Navigation.  Bat  canals  for  large 
infic  did  not  depend  so  much  upon  the  goodness 
d  thdc  waterway  as  upon  the  presence  of  bulky 
eoocb.  The  watenray  from  Binningham  to  the 
Senm,  viA  Worcester,  although  it .  was  a  short 
(M.  was  a  bad  me.  He  thought  it  would  be 
posable  to  make  a  beginning  there,  and  he  could 
aot  nndetstand  why  the  people  of  Birmingham  had 
iwt  earned  it  out.  He  agreed  with  the  author 
ad  ihe  Chairman  that  it  ivould  be  impossible  to  buy 
Bp  the  whole  of  the  canals  of  the  country ;  the 
siegestion  that  that  should  be  done  had  tended  to 
■Uifthe  improvement  of  certain  waterways,  owiug 
tc  the  imposolxlity  of  impro\-ing  all  the  waterways 
vlKtber  they  gave  a  return  for  their  traffic  or  not. 
It  vould  be  a  great  advantage  if,  as  Mr.  Lee 
"■SEMed,  the  cUflferent  ports  bad  powers  granted  to 
tbon  to  improve  the  -waterways  conuofunicating  with 
tlKm.  the  Board  of  Trade  had  been  found  faitit 
vith.  He  thought  it  would  be  advisaUe  that  the 
cODlnd  of  the  canals  should  not  be  tmder  the 
luiitanl-secretary  for  raUways,  but  under  an 
*aistant-secretaTy  for  commerce  or  harbours,  becanse 
Bun  interest  would  be  shown  in  the  undertaking  if 
ii  Tas  in  the  bands  of  those  who  had  similar  matters 
10  deal  with. 

Ut.  £.  Paskbs,  M.P.  (Birmiogbam),  said  it 
^ipewcd  to  him  that  if  the  question  under  discussion 
CQsld  be  satisfiurtoiily  settled  it  would  go  a  consider- 
^  way  towards  settling  the  question  of  foreign 
"Bip'tition,  especially  in  the  Midlands.  Everyone 
^nd  that  the  author  had  made  out  his  case ;  the 
'i'^tioii  in  dispute  was  the  remedy.  There  were  two 
P'opmilions  before  the  country,  nationalisation  and 
nranidpalisation.  At  the  time  Mr.  Lee  brought  the 
*^ter  before  the  Chamber  of  Commerce,  munici- 
pjiiiilion  was  the  plan  which  was  more  or  less 
^^ORed ;  but  he  (Mr.  Parkes)  reminded  the  meet- 
H  ttiat  if  the  Bill  suggested  had  been  passed 
A  vooM  only  have  been  a  permissive  Bill. 
^  remit  woiJd  have  been  that  the  same  diverg- 
ence of  ojHttion,  the  same  jealousies,  the  same 
""PtHiit^tjr  of  the  committees  to  find  money  or 
pl*^  thdt  rates  the  purpose  of  developing 
tliB  or  that  canal  would  have  custed  as  befcne  the 
pBriog  of  the  Act,  and  it  was  that  which  was 


the  great  bar  to  the  accomplishment  of  the  object 
in  view.  The  Town  Council  of  Birmingham  ap<  - 
pointed  a  committee  which  went  into  the  matter 
most  thoroughly,  particularly  with  regard  to  im> 
proving  the  waterway  between  Birmingham  and  the 
Bristol  Channd  prarts.  Wltj^  was  notUng  done  ?  ■ 
Birmingham  pec^le  nused  the  objection  that  vUle 
the  traffic  between  Birmingham  and  London  and 
Livopool  represented  90  percent,  of  the  trade  of 
the  town,  the  trade  with  Bristol  represented  only 
3  to  5  per  cent.  Birmingham  wanted  a  scheme  which 
would  improve  the  connection  with  Liverpool  and 
London.  Sir  Alfred  Hickman  brought  forward 
a  proposal  for  enlarging  the  existing  canals  at  a  cost 
of  between  three>quarters  of  a  million  and  one 
million  pounds,  which  sum  was  to  be  raised  by  pledg- 
ing the  rates,  not  mly  of  Birmingham,  but  of  the 
surrounding  districts,  representing  a  populatim  of 
two  or  three  millions,  to  the  extent  of  2d.  or  3d.  in 
the  pound,  but  the  whole  tA.  the  mumcipdities  refused 
to  accept  the  proposal.  The  bnldness  communities  of  - 
the  country  would  be  de^'outly  thankful  to  any 
Government  of  whatever  party  which  would  take  the 
mattCT  in  hand.  He  believed  that  if  the  Bill  sug-  ■ 
gested  by  the  author  was  passed  they  could  hope  for 
very  little  indeed  from  the  municipalities.  In  the  case 
of  thecanal  between  Birmingham  and  London  or  Liver- 
poo^  all  the  municipalities,  boroughs,  and  counties 
along  that  route  would  have  to  be  taken  into  considn- 
ti<m.  It  was  said  at  the  Manchester  meeting  that  the 
general  ofHoion  had  veered  round  from  the  mnoidpal 
to  the  national  pcnnt  of  view.  It  appeared  to  him 
that  the  national  point  of  view  woold  be  the  most 
feasible  and  the  most.  wt»-kable,  becanse  all  the 
different  conflicting  interests  which  he  had  referred  to 
could  thus  be  harmonised ;  hut  the  Chairman  had  said  ■ 
there  was  not  the  remotest  possibility  of  Parliament 
taking  it  up,  and  as  the  municipalities  would  not  take 
it  up,  they  had  arrived  at  an  impasse.  A  strenuous 
effort  should  be  made  to  overcome  this  impasse  by 
harmonising  the  different  views  at  present  existing,  so 
that  a  united  appeal  by  all  concerned  could  be  made 
to  the  Government  to  take  the  matter  in  hand. 

Mr.  G.  Westall  regretted  that  the  author  had 
not  given  more  statistics  with  regard  to  the  traffic  of 
some  of  the  principal  canals  in  order  that  a  com- 
parison might  be  made  with  the  traffic  on  some  of  the 
practically  derelict  canals.  He  had  also  expected 
that  Mr,  Lee  would  refer  to  the  rivers  which  were 
the  feeders  of  the  canals.  Some  years  ago  he  iur 
terested  himself  in  endeavouring  to  reopen  a  carrying 
business  between  London  and  Oxford,  but  he  found 
that  the  navigation  of  the  Thames  was  extremely 
bad,  the  depth  of  water  in  some  cases  not  exceeding 
three  feet;  but  the  greatest  difficulty  arose  because 
of  the  extremely  bad  anrangeraents  that  existed  in 
the  port  of  London  for  the  collection  of  goods. 
Probably  a  whole  week  would  be  spent  in  collecting 
goods  deposited  in  diffoent  docks  in  order  to  get  a  full 

freight  for  one  barge ;  and  the  extremely  ^jBaUoi 
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of  the  river  made  navigatioii  imponible  in  some  cases. 
He  remembered  the  ihnc  when  the  canals  of  the 
coantry  decayed  act  altogether  because  of  the  com* 
petition  cS  raQwajrs,  but  because  of  their  own  defects ; 
tbey  were  so  small  that  they  could  only  cany  aoch 
fidghts  as  made  it  fanpa«rible  to  realise  any  profit.  In 
the  case  of  the  Biimingham  and  London  Candt  there 
was  a  good  waterway  for  80  miles  through  the  Grand 
Junction  Canal,  with  14  feet  locks,  but  for  the 
remainder  of  the  distance  the  locks  were  only  7  feet 
wide,  necessitating  the  emplc^eot  of  boats  which 
must  not  carry  top  loads.  He  thoaght  it  would  be 
perfectly  useless  and  throwini;  away  money  to 
acquire  many  of  the  existing  canals ;  no  propositioa 
was  worth  considering  which  did  not  provide  a  canal 
capab'e  of  taking  a  barge  conveying  350  tons 
Wright. 

Mr.  B.  I.  Belisra  said  he  came  frmn  Manchester, 
the  Mecca  of  inland  navigation  in  this  conntiy.  It 
was  Tcry  unfortunate  that  whilst  to  many  able  and 
thoughtful  men  were  agreed  that  scmething  was 
necessary  to  be  done,  there  should  be  a  division  of 
opinion  as  to  ways  and  means,  but  he  did  not  think 
the  diflerences  were  so  irreconciliable  that  after  mature 
consideration  a  modus  vivendt  could  not  be  adopted. 
A  policy  was  required  that  would  unite  the  people 
of  the  coantry  the  most,  and  the  paper  would  go  a 
long  way  in  educating  public  opinion  on  the  qoestiOD. 
There  were  such  difficulties  both  with  regard  to  the 
nationalisation  and  momcipalisatitm  of  the  canals, 
that  for  a  time  an  effort  must  be  made  to  comUne 
and  adopt  a  middle  course,  as  suggested  by  the 
anthor.  There  was,  no  doabt,  an  advantage  in 
pablk  authorities  dealing  with  the  question,  as  was 
evidenced  by  the  City  of  Manchester  lending  at  the 
critical  moment  five  million  pounds  for  the  completion 
of  the  Manchester  Ship  Canal,  which  bad  been  and 
would  be  an  immense  advantage  to  the  whole  of  the 
community  of  the  country.  If  the  policy  suggested 
hf  the  author  was  to  be  adopted,  a  beginning  must  be 
made  somewhere,  and  there  was  no  better  place  fat 
which  it  could  be  begtm  than  in  Manchester. 

Mr.  Martin  Wood  thought  the  question  was 
one  of  uigent  national  importance  from  the  point  of 
view  of  competition  with  continental  countries.  As 
the  author  had  said,  no  improvement  had  taken  place 
in  water  c  mmunications  in  this  country  for  70  yearn, 
and  it  was  high  time  something  was  done  to  put  the 
manufacturers  of  the  country  in  a  position  to  com- 
pete on  more  level  terms  with  their  continental 
ttvals. 

Mr.  P.  E.  Gauntlbtt  (Basingstoke  Canal) 
said  that  after  having  giving  the  subject  of 
canals  the  deepest  consideration  tat  many  years, 
he  agreed  with  the  Chairman's  method  of  dealing 
with  the  problem.  If  anything  was  to  be  done  it 
must  be  done  in  a  permissive  way,  gixug  the  County 
Councils  power  to  ptucbase  canals  as  they  thought 


proper.  The  Chairman  had  also  pointed  oat  wby 
Holland  had  succeeded  and  England  had  foiled. 
Holland  was  flat  and  there  was  an  abundance  of 
water,  while  the  tolls  on  the  canals  were  so  low  th«t 
they  defied  effective  railway  competiti(m.  One  of  the 
piiadpid  difficulties  in  England  ms  the  difference  in 
the  gauge  of  the  canals.  If  money  could  be  obtained 
to  improve  the  varioos  ondettakings  he  bdieved  a 
new  system  could  be  set  op  which  would  be  of  grest 
advantage  to  the  trading  community.  No  one  had 
touched  on  the  most  important  subject  of  all  in 
dealing  with  canals,  namely  the  question  of  water. 
Water  evaporated  so  quickly  in  the  summer  on 
some  of  the  canals  that  it  was  impossible  to  ran  a 
barge.  The  Chairman  had  referred  to  the  unfor- 
tunate Basingstoke  Canat  It  was  quite  true  it  had 
been  unfortunate,  but  the  cause  of  that  was  that  it 
had  been  mismanaged.  There  were  ^eat  possibilities 
in  fiimt  of  the  Basingstoke  Canal,  only  It  reqmred  a 
man  of  courage  with  a  little  money  to  make  it  a 
success. 

Mr.  Lee,  in  re|dy,  said  that  he  was  a  pliun,  prac- 
tical bnsiness  man,  and  he  only  wanted  that  which 
was  practicaL  If  the  gentlemen  who  advocated  State 
control  of  canals  would  only  put  their  news  on  paper, 
and  try  to  elaborate  a  Bill  under  which  their  ideas 
would  be  carried  into  eilect,  he  would  be  exceedingly 
glad  to  see  it ;  but  he  believed  when  they  did  sit 
down  and  put  their  pens  to  paper  they  would  find  out 
what  the  difficulties  in  the  way  were.  He  presumed 
that,  as  Mr.  Parkes  had  suggested,  it  would  be  a 
compulsory  measure,  and  he  was  rather  curious  to 
know  how  they  would  suggest  obtaining  by  compol- 
«on  from  the  railway  companies  the  canals  which 
thqr  had  been  compelled  to  take  up  uuder  pre««ue 
from  the  canal  companies  themselves.  He  was  very 
pleased  that  Mr.  Parkes  had  come  down  from  Birming- 
ham, because  he  hoped  that  gentleman  would  go  back 
as  a  missionajy  to  his  district,  which  needed  a  mis- 
sionary very  badly.  More  cold  water  had  been  thrown 
upon  the  project  in  Birmingham  than  in  any  other 
town.  He  would  like  Mr.  Parkes  to  tell  his  friends  in 
Birmingham  that  although  it  was  perfectly  true  the 
great  majority  of  the  exports  of  Birmingham  went  vid 
Liverpool  and  London,  yet  35  per  cent,  of  the  impcNls 
came  from  the  Bristol  Channel  ports,  and  the  com- 
mittee, to  which  Mr.  Parkes  had  alluded,  seemed  to 
have  forgotten  altogether  the  importance  of  the 
import  trade,  whidh  to  Birmingham  was  of  greater 
importance,  as  far  as  canal  communication  was  con- 
cemed,  than  the  otport  trade  itself. 

1 

The  Chairman,  in  proposing  a  vote     thanks  to 
Mr.  Lee  for  his  able  paper,  said  he  had  gathered  in  ' 

the  course  of  the  discussion  that  the  representative 
of  the  Basingstoke  Canal  was  obliged  to  admit 
that  private  enterprise  would  not  provide  the 
necessary  caf»tal  to  place  tbe  undertaking  in 
proper  order,   t^t^.^^oQ^^5g^tsiiv«,  of 
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Knin^iuB  in  Pariiainent  said  th«r«  was  no  hope 
fron  nmiictpal  entetprise,  and  ihe  conclusion,  there- 
Tor,  appeared  to  be  that  they  must  come  upon  the 
uiptfen  of  the  country  generally.  He  had  some 
Tiosuiy  instincts  still  left  in  him,  and  he  rather 
deprecated  that  condusiou.  Sir  John  Brunaer  had 
in  best  vishea  as  to  the  future,  but  he  was  sure  that 
SOtkman  would  not  forget  that  when  the  Gqvem- 
■eat  which  he  deured  took  office  one  of  its  first 
pkdgei  was  reduction  in  the  expenditure  of  the 
<(MUiy. 

The  resolution  was  then  put  and  carried  unani- 
■oulj:. 


5i 


BRITISH  WHEAT  SUPPLY. 

If  in  the  early  days  of  the  last  centnry  it  had 
Ixa  predicted  that  at  its  close  the  population  of 
the  United  Kingdom,  which  in  1800  was  not  much 
<mr  16,000,000,  would  exceed  41,000,000,  wbUsl 
the  aiea  under  wheat  cultivation  would  be  less  than 
1,(00,000  acres,  the  one  forecast  would  haxe  found 
to  accept  it,  and  the  other  would  have  been 
lecBi'cd  with  derision.  It  was  taken  as  axiomatic 
tM  jast  as  the  high  prices  luling  at  the  time  re- 
mlced  in  the  agriculture  of  the  country  advancing 
villi  rapict  strides,  so  great  increase  in  population, 
and  a  jtreater  indindnal  rate  of  consumpiion  consc- 
qtKU  upon  increased  wealth  and  altered  habits,  would 
^  prices  at  a  profitable  levd,  and  foster  the 
xnnrth  of  wheat.  Up  to  1874-5  l^>s  pretty  much 
*hat  happened.  The  abnormal  prices  of  the  great 
*ar  passed  with  it— in  1813,  the  price  of  wheat 
■**j£S  9s-  9d.  per  quarter,  in  1816  it  had  fallen 
to  Cl  18s.  6d,  ;  but  land— the  raw  material  &om 
^hich  food  is  produced— being  limited  in  amount, 
and  in  increasing  demand,  necessarily  rose  in  price. 
So  mnch  was  this  the  case,  that  whereas  the  average 
pnct  of  wheat  for  the  five  years  preceding  1875,  was 
jfi  155.  per  quarter,  as  compared  with^fs  2s,  6d.  for 
^  five  years  preceding  1815,  the  rent  of  land  was 
Bnch  higher  in  1875  than  it  was  in  1815.  It  is 
dmag  the  lut  Ihirty  years  that  we  have  seen  the 
'■"■■■ly  of  population  and  wealth  increasing  rapidly 
^lilit  the  area  under  wheat  steadily  decreased. 
Ue  falkmiDg  figures  make  tlis  clear : — 

AiiAs  OF  Cereal  Crops  in  the  United 

KlNGDOU. 

1875. 

Acres, 

^•"eat   3.5'4.088 

^ley   a.75',362 

*^   4.176.177 


19CO. 


Wheat ,   1,901,01^ 

Barley   2,172,140 

Oat  -  .  4»»45.<>33 


Total 


■   10,441,627 


Total    8,218,787 

These  figures  show  that  the  area  tuder  wheat 
shrank  in  the  twenty-fiie  years  by  nearly  one  half. 
Ntfr  was  the  land  taken  from  wheat  cropped  with  one 
or  both  the  other  'cereals.  The  acieage  under  bariey 
sho^s  a  shrinkage  of  abont  22  per  cent.,  and  the- 
acreage  under  oats  is  less.  And  yet  in  the  inter\'al 
the  population  had  increased  by  nearly  io,coo,coo  f 
Since  1900  the  acreage  under  wheat  baa  continued  to> 
diminish.  The  preliminary  statement  of  agricultural 
returns  for  Great  Britain  for  1904  gives  the  wheat 
acreage  at  1.375,284  acres,  as  compared  with  1,581,587 
for  1903.  The  total  quantity  of  wheat  estimated  to 
have  been  grown  in  Great  Britain  in  1904,  amounting; 
to  36,880.246  bushels,  is  the  smallest  crop  on  official 
lecord.  The  shrinkage  in  the  last  three  years  is  shown 
in  the  follouing  figures : — 

Bu*hp'i. 

iq02    56,676,783 

,    1903   47,642,816 

1904    36,880,246 

It  was  assumed  by  Caird  and  others  that  the  advan- 
t^e  of  position  would  always  give  the  British  farmer 
a  great  advantage  over  the  foreigner,  but  experience 
has  proved  it  to  be  somewhat  illusory.  The  Kansas 
or  Minnesota  (anncra'  wheat  does  not  have  to  pay  for 
caniage  to  Liverpool  more  than  28.  6d.  to  7*.  6d.  per 
ton  in  excess  of  the  rate  paid  by  a  Yorkshire  farmer, 
and  the  difference  does  not  go  far  towards  enabling 
the  latter  to  pay  rent,  tithes,  rates,  and  taxes.  In 
1872  the  imports  of  wheat  and  flour  into  ihe  United 
Kingdom  were  only  9,469,000  quarters,  in  190a  they 
had  increased  to  23, 196.000  quarters,  and  bearing  in 
mind  the  figures  as  to  acreage  in  cultivation  given 
above,  it  is  clear  that  with  the  continued  growth  of 
population  the  imports  of  foidgn  wheat  must  continue 
to  increase. 

The  world  is  our  granary,  but  there  is  much  shift- 
ing in  the  sources  of  snp[^y.  Thus  in  1872  Rusua. 
sent  us  more  wheat  than  any  other  country.  In  that 
year  our  chief  supply  was  obtained  as  follows : — 

Qr«. 

Russia....,   4,if>8,ooa 

United  States   2,030,00a 

Germany   910  900 

France   660,000 

Egypt   536,000 

Here  we  have  Russia  supplying  more  than  twice  as 
much  as  the  United  States,  and  neither  India  nor 
Ai^entina  represented.  In  1900  the^{>esitiou  was 
very  difierent.  Digitized  by  CaOO^  IC 
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Qn. 

United  States   i3,56i,cx» 

A^entina  and  Vwagiay   4,322,300 

Canada   1,877,(00 

Riuria    1,031,700 

Aoatralaiia   883,900 


The  imports  from  Gennany  and  France  bad  become 
inngoificant,  and  Egypt  had  dropped  out.  Russia  had 
fallen  to  fourth  place,  the  United  States  supply ing 
more  than  half  of  the  total  import  of  23,190,800 

quarters. 

Coming  to  the  present  year,  we  find  aaother  great 
shifting.  The  foIIo«-ing  figures  are  taken  from  page 
28  of  the  Trade  and  Navigation  Returns,  giving  the 
imports  of  wheat  into  the  United  Kingdom  for  the 
ten  mouths,  Janoary-October,  1904  : — 


Cwts. 

British  East  Indies   2o,469;ioo 

Argentina   18,466,700 

Russia    16,827,100 

Australasia    9,268,400 

United  States   6,541,100 


It  would  not  be  safe  to  base  definite  concluaons  on 
the  figures  of  the  ten  months  of  the  present  year 
given  above,  but  it  may  be  taken  as  certain  that  in 
future  we  must  look  to  other  countries  than  the 
United  States  for  our  chief  wheat  supplies. 

In  his  presidential  address  before  the  British 
Association  for  the  Advancement  of  Science  (1900) 
Sir  William  Crookes  gave  it  as  his  opinion,  that  "  It 
is  almost  certain  that  within  a  generation  the  ever- 
iBcreasing  population  of  the  United  States  will  con- 
sume all  the  wheat  grown  within  its  borders  and  will 
be  driven  to  import  like  ourselves."  It  is  difficult  to 
believe  that  men  of  forty  may  live  to  see  the  United 
States  importing  wheat,  but  they  may  well  liv-e  to  see  an 
«nd  of  American  (U.S.)  exports  of  wheat.  Americans 
whose  opinions  are  entitled  to  great  respect  take  this 
■view  of  the  matter.  For  example,  Mr.  James  J.  Hill, 
■speaking  at  Minneapolis  id  January  of  this  j-ear  said : 

"There  was  a  time  when  our  popular  campaign 
■song  was,  '  Uncle  Sam  is  rich  enough  to  give  us  all  a 
farm.'  To-day  he  has  not  any  farms  to  give  us  that 
we  can  cultivate.  All  of  the  agricultural  land  that 
■can  be  cultivated  without  irrigation  is  gone,  and  the 
people  are  selling  their  houses  in  the  United  States 
and  moving  out  into  North-Western  Canada,  west  of 
Winnipeg,  where  they  can  buy  land  from  6  dolK.  to 
10  dols.  per  acre.  More  people  have  gone  there  than 
many  of  our  men  would  lUce  to  acknowledge.*' 

That  may  be  an  exaggerated  statement  of  the  case 
but  it  is  significant  to  find  a  leading  agricultural 
journal  in  New  York  State  asking  "Whether  we 
have  not  reached  the  end  of  our  era  of  wheat  exporta- 
tattou ;  whether  perhaps  we  are  not  approaching  the 
time  when  we  shall  become  importers  instead  of  being 
exporters  of  this  staple."  And  the  writer  goes  on  to 
point  out  that  "There  are  forces  at  work  that  must 
ultimately  cut  off  our  exports  of  wheat,  and  will 
certainly,  in  time,  render  us  unaUe  to  niae  our  own 


mpply.  Oneofthemisthe  tendencyof the  Ametkan 
fanner  to  shift  fitm  lAeat  to  bdiaa  com.  Tins  is 
really  an  advance  from  primitive  to  complex  agricul- 
ture, for  com  meant  cattle  and  other  live  Hock ;  the 
marketing  of  meat  instead  of  grain ;  the  tetnra  of 
futility  to  the  land.  Thus  wheat  exhausts  the  soil, 
com  (fed  to  live  stock)  restores  it ;  new  land  only  can 
gcogr  wheat  at  a  profit."  Moreover,  America  has 
to  meet  the  serious  competition  of  other  wheat-pro- 
ducing countries,  and  to  sell  her  wheat  at  prices 
determined  by  international  considerations,  and  not 
simply  by  the  quality  of  her  own  harvests. 

L(»ing  onr  wheat  supplies  frton  the  United  States, 
can  we  reckon  upon  full  supply  of  onr  wanta  fnnn 
other  countries  ?  There  seems  little  reason  to  doubt 
it,  but  it  is  not  likely  that  the  British  East  Indies 
will  c<Kitinue  to  head  the  list  as  it  does  for  tbe  past 
ten  months.  In  1900,  India  was  unable  to  export 
a  single  grain  of  com,  but  in  normal  years  the  imports 
from  that  quarter  should  be  large.  In  a  lesser  d^ree, 
we  must  reckon  with  fluctuations  in  the  Russian 
supply.  The  following  figures  indicate  the  extent  of 
these  fluctuations  in  tbe  last  four  years  : — 

Cwt«. 

ii>oi  (12  months)    3,487,400 

1002  (10  months)    4,118.(184 

1903  (10  months)    13,036,203 

1904  [ID  months)    16,827,100 

Notwithstanding  the  war,  Rus^a  has  sent  us  in 
ten  months  of  1904  nearly  five  times  as  much  wheal 
as  we  received  from  her  in  the  whole  of  1901 ;  bat  it 
may  be  taken  that,  owing  to  the  war,  the  imports  of 
Russian  wheat  in  1905-&  will  show  a  great  falling  off- 
So  with  Australasia.  Drought  plays  havoc.  In  1903 
we  received  26  cwts.  from  Australia  and  4  cwts.  from 
New  Zealand,  in  all  from  Australasia  30  cwts.  In 
1901  we  got  none  from  Western  Australia,  and 
none  from  Queensland  and  Tasmania.  In  the  ten 
months  of  tbe  present  year  to  October  3 1  we  have 
received  8,959,800  cwta.  from  Australia  and  3oS,6oo 
cwts.  from  New  Zealand.  The  imports  from  Argen- 
tina may  be  expected  to  increase,  but  tbe  faming 
industry  in  the  Argentine  Republic  is  not  on  a  satis- 
factory basis.  The  farmer  often  has  no  interest  in  the 
land  beyond  the  growing  crops,  a  percentage  of  tbe 
harvest  being  the  rent  charged  by  the  owner  of  tbe 
property.  Little  attention,  too,  is  paid  to  methodsof 
cultii-atiDn,  as  the  farmer  has  no  resources  to  hdp  bini 
if  the  cereal  crops  fail.  Still,  when  the  supply  ^ 
in  one  quarter,  it  is  pretty  safe  to  count  upon  its 
being  made  good  in  others,  for  the  sources  of  supply 
are  constantly  broadening. 

Probabilities  point  to  the  Dominion  becoming  in 
the  course  of  the  nest  few  years  our  greatest  and 
steadiest  supplier  of  wheat.  Few  on  this  side  have 
any  accurate  idea  of  the  enormous  wheat- producing 
capacities  of  that  great  country.  In  the  quality  of  its 
produce,  in  the  yield  per  acre,  in  the  quantity  of  fann- 
ing land  available,  in  the  orices  of  farming  land,  10 
the  matter  of  q5^ffg^<^«^l^  ^ 
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mrfcetiiig,  in  the  genml  conditions  andcr  vhicli 
fanng  is  csmed  on,  Canada,  by  the  aatbors  of  that 
nimble  little  book.  "  Canada  and  the  Empire,"  has 
alretdy  a  strikiog  advantage  over  the  United  States. 
Ucns.  Montagu  and  Herbert  qaote  official  figures  to 
chow  that  the  Dominion  may  be  in  a  position  'within 
compantit'ely  few  years,  after  suppljring  all  home 
deouDds,  to  fomisb  Great  Britain  with  all  the  wheat 
■ad  floor  ihe  requires  and  leave  a  sorphu  for  export 
to  odier  coimtties.   The  condnaon  is  arrived  at  in 
tUs  w^.  Patting  the  imports  of  wheat  and  flour  into 
Gicat  &itain  as  equivalent  to  abont  200,000,000 
tmbds  of  wheat,  were  one-fotirtli  of  the  land  said  to 
be  mutable  for  cultivation  in  Manitoba  and  the 
three  Provisional  Territories  under  crop  with  wheat 
atmnally,  and  the  average  production  equal  to  that  of 
Manitoba  for  the  past  ten  years,  the  total  crop  would 
be  over  812,000,000  bushels.    This  would  be  ample 
to  sap[dy  the  honne  demand  for  30,coo,oco  of  inhabi- 
tants (supposing  the  population  of  Canada  should 
1^  that  time  reach  that  figure),  and  the  present 
tequiiements  of  Great  Britain  three  times  over.  And 
it  is  weB  to  bear  in  mind  that  Canadian  Boor  is  the 
finest  in  the  world,  better  even  than  the  best  Inwids 
of  Hm^arian,  if  we  have  r^ard  to  the  quantity  of 
albnminoidsinit.  Ofcourse.theextenrionofthewheat 
aica  depends  npon  labour,  and  until  recently  the 
population  of  the  Dominion  grew  but  slowly.  Of 
late,  bowever,  immigration  has  increased  enormously, 
eightfold  in  eight  years.    The  "  American  invasion," 
as  it  is  called,  ccmmeuced  in  1896,  and  tn  1903  sent 
to  Canada  47,000  settlers.   In  1903,  the  immigrants 
Dombered  124,000,  as  against  67,000  in  1902,  and 
49,000  in  1901.    It  must  be  some  yean  before  the 
Dominicm  takes  the  place,  so  long  held  by  the  United 
States,  as  our  chief  granary,  but  tiiere  can  be  no 
Risonable  doubt  that  our  wheat  supplies  from  the 
Dominion  will  rafndly  increase,  and  that      the  time 
the  luppUes  from  the  United  States  altogether  fail, 
the  Dominion  -will  have  gone  a  considerable  way 
towards  m&king  up  the  deficiency,  whilst  Argentina, 
India,  and  (if  peace  comes  soon)  Russia  will  pour  in 
sop|dies  that  will  prevent  any  very  serious  rise  in  the 
(xice  of  wheat,  though  we  are  not  likely  to  see  it 
i^aa  any  where  near  the  ruinous  figure  at  which  it 
«i  quoted  in  1894,  namely  j^l  as.  tod. 


NEW  SOUTH  WALES  TIMBERS. 
Mr.  J.  H.  Maiden,  F.L.S.,  has  published  at 
Sjdney  (under  the  authority  of  the  Minister  for 
Ijnds),  "  Notes  on  the  Commercial  Timbers  of  New 
iwQth  Wales,"  from  which  the  following  remarks 
a«  taken: — 

Fcnst  Wealth  of  the  State.~\  have  no  desire  to 
ose  the  language  of  exaggeration,  but  I  can  safely  say 
that  New  South  Wales  is  one  of  the  most  richly- 
endowed  countries  in  the  world  as  regards  its  finest 
""talth.  I  should  be  amy  to  say  that  our  timber 
nqipiies  ore  unlimited— far  fixMU  it;  but,  with  our 
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smaH  popnlatioo,  we  have  latge  areas  of  pnctinUy 
vii^  forest,  and,  in  many  places,  as  the  trees  are  cnt 
ont,  numbers  of  young  trees  are  coming  forward  and 
flourish  without  hindrance,  thus  eosuiing  the  stability 
of  the  supply  of  many  of  our  timbers. 

With  few  exceptions,  most  of  our  trees  reqnbv  no 
artificial  replanting ;  what  is  simply  requited  ii  con- 
servation— protection  of  the  young  growth  from 
damage  by  animals,  fires,  &c.,  and,  in  certain  cases, 
what  is  called  "  thinning,"  which  consists  in  destroy- 
ing or  weeding  out  sickly,  malformed,  or  overcrowded 
saplings.   Conservation  should  be  our  mtcbword. 

Most  of  our  valuable  timbers  are  found  in  the  cout 
and  coast -mountain  districts.  A  few,  e.g.^  the  cypress 
pines  of  the  western  distticts,  and  the  ironbatks  of 
Dubbo  (and  thence  to  the  n<»th-ea8t}  are  found  in  the 
drier  parts  of  the  State. 

The  commercial  timbers  of  this  State  are  now  being 
depicted  by  the  author  of  this  pamphlet  in  a  hand- 
some quarto  work,  **  The  Forest  Flora  of  New  South 
Wales." 

The  eucalypti  are  also  specially  and  more  fully 
dealt  with  in  a  w(»k  written  by  him,  and  entitled  "  A 
Critical  Reriaon  of  the  Genus  Eucalyptus." 

Supply  of  Good  Timbers  net  Umimited.~7he 
demand  for  our  timbers  has  been  so  active  during  the 
last  few  years,  and  fashion  has  set  in  almost  exclu- 
sively for  a  very  few  species,  that  a  word  of  caution  is 
necessary.  We  have  large  quantities  of  excellent 
timber — there  is  no  doubt  of  that ;  but  not  so  much 
that  we  can  afford  to  cut  recklessly,  and  neglect  con- 
serx'ation  of  young  growths.  We  must  not  forget 
that  the  giant  trees,  the  monarchs  of  our  forests, 
which  have  yielded  large  quantities  of  high-class 
timber,  are  being  rapidly  cut  out.  They  have  been 
maturing  their  timber  through  the  ages,  practically 
uninterfered  with  by  the  aboriginal  lord  of  the  scil, 
and  are  no  more  to  be  refdaced  than  can  the  nuggets 
which  man  can  do  nothing  to  produce  ;  be  simply 
reaps  a  harvest  which  he  has  not  sown.  The  cutting 
out  of  forest  without  replanting  or  conservation  of 
young  forest  growths  is  simply  l^ing  upon  capilal, 
and,  continuing  the  metaphor,  we  should  seriously  aik 
oiuselves  if  ve^  are  establishing  an  adequate  sinking 
fund. 

Timbers  for  Export, — As  regard  the  export  trade, 
as  the  meiits  of  our  hardwoods  become -more  fully 
realised,  a  largely  increased  demand  may  reasonably 
be  expected  to  set  in  for  them.  Our  soft  pine  may, 
perhaps,  be  utilised  for  butter-boxes.  Our  figured 
brush  timbers  have  to  u-in  their  way  to  recognition  in 
the  world's  markets,  'lliis  will  necessarily  be  slow, 
but  we  have  much  valuable  evidence  as  to  their  merits 
to  encourage  us  to  make  them  more  widely  known. 

Timbers  are  only  exported,  as  a  very  general  rule, 
from  the  coastal  strip.  We  have,  howe\'er,  a  number 
of  useful  timbers  whose  use  is  local  for  reasons  of 
transport. 

Too  great  care  cannot  be  exercised  in  seeing  that 
timber  which  is  sent  to  market,  and  particnlBrly|that 
tntoided  forexport,  is  notStiQl^gibdd  wQQU^&t 
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also  bdongs  to  a  spedes  of  Kckncmledged  merit  In 
the  catea  of  trees  or  timbers  which  bear  a  resemblance 
more  or  less  strong  to  vahiaUe  timbers,  the  greatest 
care  should  be  exercised. 

Merits  of  many  of  the  Timbers  as  yet  unknmm. 
—A  nomber  of  our  timbers  are  being  tested  as 
legards  their  suitability  for  wood-carving,  and  there 
is  reason  to  suppose  that  we  possess  a  fair  nunber  of 
timbers  useful  for  this  purpose.  My  own  feeling  is 
one  of  regret  that  the  art  of  wood-carving  has  been 
so  neglected  in  this  State,  as  it  is  a  specially  useful 
art,  and,  as  time  rolls  on,  a  considerable  amonnt  of 
cmplc^rment  will  be  available,  both  to  men  and  women 
carvers  of  decorative  wcs'k,  for  fittings  of  buildings, 
fnniitnre,  &c.,  to  say  nothing  of  more  purely  art 
objects  for  the  decoratioQ  of  the  home,  &c.  And  not 
only  will  wood-carving  prove  a  remunerative  occupa- 
tion for  many  people,  and  a  useful  accomplishment 
for  persons  of  leisure,  but  it  will  be  the  means  of 
drawing  public  attention  to  the  texture  and  properties 
of  our  native  timbers,  and  of  utilising  some  of  those 
which  at  the  jHeaeut  time  are  pat  to  no  particalar 
purpose. 

In  the  second  part  of  his  report,  Mr.  Maiden  gives 
a  classification  and  description  of  the  commercial 
limbers  of  the  cdony,  and  in  the  third  part,  a  list  of 
the  timbers  which  can  be  used  for  special  purp<^e<, 
ending  with  the  following  notes  on  wood  paving  and 
wood  pulp  :— 

Wood  Faring. — May  I,  at  this  place,  insist  that 
timbers  of  a  kind  should  be  kept  together  in  noodr 
pacing  ?  Xo  two  timbers  are  of  such  similar  texture 
in  all  respects  that  they  wear  absolutely  equally  when 
formed  into  a  roadway.  A  road  engineer  would  never 
dream  of  laying  together  stone  cubes  of  various  mate- 
rials. The  irregularity  in  wear  of  a  wooden  roadway 
is  especially  detrimental,  and  I  desire  to  raise  my 
voiK  ^[ainst  the  pernicious  doctrine  that  our  timbers 
may  be  mixed  in  the  same  stretch  of  n>adway.  There 
is  no  excuse  for  mixing  them,  as  they  can  be  readfly 
separated  by  any  man  who  has  devoted  some  attention 
to  the  SQbject,  and  timbers  not  of  the  first  class  would 
stand  a  better  chance  of  usefol  employment  if  they 
formed  strips  of  roadway  by  themselves. 

U'ot:d  /V//.— It  is  desirable  to  ascertain  whether 
any  of  our  timbers  can  be  utilised  commercially  for 
pulp  in  paper-making.  This  investigation  must  be 
preceded  by  determination  of  the  cellulose  in  our 
Umber. 


OPTICAL  CONVENTION,  1905. 

The  Optical  Con^'cntion  will  be  held  in  London  at 
a  date  towards  the  end  of  May,  1905. 

The  Fresidsit  is  Br.  R.  T.  Glazebrook,  IHrector 
of  the  National  Physical  Laboratory.  The  list  of 
Vice-Presidents  includes  Sir  AVilliam  Abney.  Lord 
Blythswood,  Sir  W.  H.  M.  Christie,  Astrcmomer 
Koya),  Earl   of   Crawford,   Lord   Kel\in,  Lord 


Rayldgh,  and  Uie  Earl  of  Rcsse.  The  Treasarer 
is  Mr.  E.  B.  Knobd,  and  the  Honoraiy  Secretvy 
Mr.  F.  J.  Selby, 

The  main  object  ot  the  Convention  is  to  bring  into 
close  sympathy  and  co-operation  men  inteiested  ti> 
optical  matters,  from  all  sides  of  the  question,  iheoie- 
tical,  practical  and  commercial.  This  it  is  proposed 
to  do  by  holding  a  series  of  meetings  for  papers  asd 
discussions  on  optical  questions ;  and  a  "  Papers " 
Sub-Committee  has  been  appointed  with  Prof.  S.  P. 
Diompson  as  chairman,  and  Mf.  S.  D.  Qiahnen  ■» 
secretary. 

It  has  also  been  decided  to  organise  an  exbihitim, 
of  a  scientific  character,  of  instmments  manufactured 
in  this  country,  with  a  view  to  showing  the  great  pro- 
gress recently  made  and  of  stimulating  further 
efforts. 

Instrument  makers  and  manufecturers  are  inviled 
to  assist  the  committee  by  sending  for  the  purpose  of 
the  exhibition  typical  instruments  and  apparatus  of 
their  manufacture.  It  is  not  proposed  to  ask  exhi- 
bitors to  pay  for  space,  but  a  nominal  sum.  to  defray 
out  of  pocket  expenses,  would  be  charged  to  each  tirm 
whose  goods  are  shown.  This  charge  would  not 
exceed  one  guinea  for  each  class  in  which  goods 
are  exhibited. 

An  illustrated  catalogue  will  be  ptepared,  wlucb 
will  describe  the  special  character  and  advantage  of 
any  particular  instrument.  It  is  hoped  that  the 
catalogue  may  be  especially  serviceable  to  mannfac- 
turers  in  making  their  instiuments  known  in  cdonial 
markets.  An  Exhibition  and  Catalogue  Sab- 
Committee  with  Dr.  Mnllineux  Walmsley  as 
chairman,  and  Mr.  F.  J.  Selbj-,  as  secretary,  is 
already  at  work.  A  provisional  list  of  classes  which 
they  have  drawn  up  for  the  exhibition  and  catalc^ 
k  appended.  Firms  desiring  to  have  their  manofac- 
tnres  included  in  the  catalogue,  or  to  send  apparatus 
for  exhilxtifm,  are  requested  to  communicate  witlunt 
delay  with  the  secretary,  and  to  forward  as  early  a 
possible  descriptions  and  particulars  of  their  instm- 
ments. 

The  following  is  the  suggested  dasufication  of  in- 
struments:— (I)  Materials  and  tools;  (2)  simple 
optical  elements  and  testing  apparatus  ;  (3)  astrono- 
nomical  instruments;  (4)  nautical  instmmeDts;  ff) 
surveying  instruments ;  (b)  meteorological  instru- 
ments;  (7)  spectacles  and  eye-glasses;  (8)  telescopes 
and  binoculars ;  (9)  microscopes  and  atxessoiies : ! 
and  apparatus  for  photo-micrography;  (10)  photo- 
graphic apparatus;  (ii)  Injection  af^ratns;  (i2t 
apparatus  for  optical  measurement — spectroscopes— 
refractometers— polaiisation  and  interference  appa- 
ratus— apparatus  for  measnrement  with  optical  aids; 
(13)  photometricapparatus  ;  (14)  heliographs—iange- 
finders;  (15)  stereoscopes;  {ih)  ophthalmic  inBtia-| 
ments  and  appliances ;  (17)  apparatus  for  educational 
purposes;  (t8)  mathematical  and  drawing  instruments 
—ralculating  apparatus;  (19)  shop  fittings  and  mis- 
cellaneous; (20)  historical  collection;  {21)  liters- 
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OBITUARY. 


GiDiCE  VmAN  Poou.  M.D.,  F.RC.P., 
)1P.CS.— Dr.  Poore,  Emeritus  Professor  of  Bfedidne 
MdOniRa]  Medicuie  at  UaivenityCdlege,  Lcmdon, 
ud  cootolting  i^ysicuii  to  the  ho^Mtal,  died  at  his 
bone  ftt  AndovCT  on  WedDCsdaj,  23rd  November, 
liters  kofEillDess.  He  ns  s  member  of  tbe  Sode^ 
ofAititUidiii  jaDnaiy,  1885,  be  deUt-eredaconrseof 
ibne  Cantor  Lectures  on  "  Climate,  and  iu  Rda- 
tigaUi  Health."  Dr.  PoMe,  tbe  son  (rf*  Commander 
jMa  Foore,  R.N.,  was  bom  at  Andover  on  23rd 
SqxtBber,  1843 ;  he  was  educated  at  the  Royal 
School,  New  Cross,  and  University  College, 
Undm.  and  at  the  hos[Htal  be  was  a  favourite  pupil 
of  Sir  William  Jeoner.  He  became  a  member  of 
(be  Royal  College  of  Sai^eoos  in  1866,  in  which 
)m  he  was  surgeon  to  the  Great  Eastern  Steamship 
(fariag  the  laying  of  the  Atlantic  cable.  He  was 
■ember  of  the  Royal  College  of  Physicians  fai  iSjc^ 
md  a  Fellow  in  1877.  He  was  medical  attendant  to 
the  hie  Prince  Leopold.  Duln  of  Albany,  1870-71. 
■adattistant  physician  toUnivenityColtegeHotfrital. 
bmauag  full  phjsician  in  1876.  He  was  widely 
faun  as  an  authority  on  sanitaty  subjects,  and  was 
Gmenl  Secretary  of  the  International  Congress  of 
Hj^e  and  Demngraphy,  18^1.  His  strenuous 
coodenuiation  of  all  systems  of  sewerage  which 
cjiried  away  from  the  soil  matters  capable  of  enrich- 
ioe  it  was  expressed  in  various  books,  pamphlets 
and  iddresses,  and  the  principles  which  guided 
Ilia  were  praclicaUy  illustrated  on  his  propertv 
u  Andorer.  He  succeeded  nofessor  Erldiaen  as 
■nqxctot  under  the  Vivisection  Acts,  and  poWshed 
wrcnd  works  and  papers  on  strictly  pro&sskmal  sab- 
jMs.flne  trf"  these  bemg  a  Treatise  on  Medical  Jnris- 
pnuknce. 


GENERAL  NOTES, 


PusiA  AMD  CoTTOir  CuLTfTATioiT.— Referring 
loaaitide  that  appeared  in  the  last  number  of  the 
7*aniafiipoo  (he  worid*s  cotton  supply,  the  follow- 
■gnmarks  tak«i  fiom  Mr  Consnl-General  Preece's 
■■port  on  trade  in  Persia  (just  issued)  may  be  read 
■«li  interest.  The  Consul-General  writes  : — Owing 
>■>  tbe  advent  of  Russian  buyers  the  amount  of  cotton 
llaitcd  Id  Ispahan  and  its  environs  has  of  late  years 
Modily  increased  in  spite  of  the  (act  that  the  cotton, 
""^1  to  tbe  poverty  of  the  ground  and  want  of 
''iiml  of  seed,  has  eqnally  steadily  deteriorated.  In 
<^  gone  by  Ispahan  cotton  had  a  very  high  place  in 
tbe  estifflation  of  the  people  of  the  East,  but  that  is 
■)«tc  hut  The  tuple  now  is  dwrt  and  laittle,  all 
(Ik  Mine  it  hu  a  ready  sale  fiur  ezpcvt  to  Russia,  and 
>ho  to  a  nailer  extent  to  Bombay,  where  it  is  mixed 
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with  Lidian  cotton  ftn-  use  in  the  home  maricet.  The 
amount  exported  last  year  to  Rusda  was  5,000,000  Ibs.^ 
and  to  Bombay  over  400,000  lbs.  Since  the  war  broke 
out  in  tbe  Far  East  there  have  been  practically  no 
purchases  for  Rusfia,  yet  this  year's  cn^  is  Imvier 
than  that  of  the  previous  one.  The  staple  of  Ispahan 
cotton  is  too  short  for  Lancashire  requirements  even 
supposing  that  the  cotton  could  be  cultivated  in 
sufficient  quantities  to  make  it  worth  while  to  import 
it,  but  this  would  not  prove  remuneratiTC  enough  untih 
eaner  and  cheqier  means  of  commonicatiai  were 
found.  In  tbe  valley  of  the  Kanim  if  <mly  proper 
irrigation  works  are  undertidteo,  good  «Mon  ccnild  be 
cultivated  for  the  home  marint  to  a  very  large  extent. 


MEETINGS  OF  THE  SOCIETY. 
Ordinary  Meetings. 
Wednesday  evenings,  at  8  o'clock  : — 

Dbcbmbu  7.— "The  International  ExhibitioD 
at  St.  Louis.*'  By  Walter  Fbahcis  Rkii>, 
F.I.C.,  F.C.S.  Us.  BovEBTON  Redwood^ 
F.R.S.E.,  wOl  preside. 

Deceubek  14.— The  Patent  Laws."  By  CaAS. 
D.  Abel. 


Indian  Section. 
Thursday  afternoons,  at  4.30  o'clock  :— 

Decbhbsr  8.— "Bunna."  By  Sir  Fkkdebic 
Frvek,  K.C.S.I.  In  consequence  of  the  lamented 
death  of  the  Earl  of  Hardwicke,  announced  to 
preside,  SiB  Chablbs  H.  T.  Ckosthwaite^ 
K.C.S.I.,  Member  of  tbe  Council  vX.  India,  has 
kindly  consented  to  take  the  chair. 

Applied  Art  Section. 

Tuesdays,  at  4.30  or  8  o'clock : — 

Dbcbubbb  20  (8  p.m.).— "Street  Architecture.* * 
By  Thomas  Graham  Jackson,  Rj^  Dk.  G.  B. 
LoHGSTABF,  L.C.C.,  will  preside. 


Papers  for  Meetings  after  Christmas  : — 
"  Tbe  Navigation  of  the  Nile."  By  SiR  William 

H.  Prebce,  K.C.B.,  F.R.S. 

"The  Protection  of  Buildings  from  Lightning."^ 

By  Killinoworth  Hedges,  M.Inst.C.E. 
"The  Present  Aspect  of  the  Fiscal  Question.*" 

By  Sir  Charles  Malcolu  Kennedy,  K.C.H.G.„ 

C.B. 

"British  Woodlands."  ^  The  Right  Hon. 
Sir  Herbert  Maxwell,  Bart.,  M.P. 

"  The  Supply  of  Eleciridiy."  By  James  Nelson 
Shoolbred,  B.A.,  M.Inst.C.E. 

"Time  Development  in  Photography,  and  Modem 


Mechanical  Methods  of 
Child  Bayley. 
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"I^on  Electric  Railways."  By  the  Hon. 
ROBEBT  P.  POJtTU. 

"  Lake  Baikal  and  iti  Connection  witii  tke  Great 
Siberian  Railway."    By  Arthur  Gclstan^ 

"The  Troe  Musical  Pitch  of  Notes  we  See  and 
Sonnds  we  Hear."    By  John  £.  Borland. 

"  Wireless  Telegraphy  and  War  CofiespondnKe.'* 
By  Captain  Lionbl  James. 

<*  The  British  Art  Section  of  the  St.  Louis  Ezhibi- 
tion."    By  Lsioore  Stirluann. 

<'  Popular  Jewelry."  By  Monsieur  LaLique 
(¥vBs).   {AfipUed  Art  Section.) 

"  Tite  Cape  to  Cairo  Rulway."  By  Sir  ChArles 
H.  T.  Metcalfe,  Bart.,  M.I]ist.C.£.  {CeUmial 


Cantor  Ij;ctures. 

Monday  evenings,  at  8  o'clock  : — 

David  James  Blaikley,  "Musical  Wind 
Instruments."  Four  Lectures  (with  musical 
illustrations). 

Lecture  II.— December  Brass  Instruments. 
— Primitive  instruments  from  horns  and  shells— 
Harmonic  scale — Development  into  bugle  and  trum- 
pet types— natural  horns  and  trumpets — Intnx^pctton 
of  slides,  keys,  and  valves. 


Juvenile  Lectures. 

Two  lectures  suitable  for  a  juvenile  audience 
will  be  delivered  on  Wednesday  evenings, 
January  4  and  11,  1905,  at  Five  o'clock,  by 
Mr.  Carmichael  Thomas,  Treasurer  of  the 
Society,  on  "The  Production  of  an  Illustrated 
Newspaper." 


MEETINGS  FOR  THE  ENSUING  WEEK. 

UoMDAY,  Ckc.   5  ..SOCIETY   OF  ARTS,  John-ctraet. 

Adelphi,  W.C,  8  p.m.  (Cantor  Lectures.)  Ur. 
David  Janea  Blaikley,  "Musical  ind  Instru- 
ments."  (Lecture  II. — Brass  InitmmeDts.) 

Farmers'  Club,  a  Whitehall -court,  S.W..  4  p.m. 
Mr.  Thomas  F.  Plowman,  "The  Policy  of  the 
.Show-yard  and  its  Administrative  Methods." 

Royal  Institution,  Albemarle 'Street,  W.,  s  p.in. 
General  Monthly  Meeting. 

Eagineera,  in  the  Theatre  of  the  United  Ser%'ice 
Institution,  Whitehall,  S.W.,  7}  p.m.  Mr.  William 
Edward  Storey,  "  Condensinf;  Uacliinerj'." 

Chemical  Industry  (London  Section),  Burlinf^n- 
honie,  W.,  8  p.m.  i.  Dr.  E.  Divers  («)  "K.is- 
chig'i  llieory  of  the  Lead  Chamber  Process;'* 
<*)  "Theory  of  the  Action  of  Uetals  on  Nitric 
Acid."  %.  Mr.  Llewellyn  J.  Davies,  "A  Rapid 
and  Accurate  Method  for  the  Estimation  of  Phos- 
phomt  in  Iron  Ores."  3.  Mr.  C,  S.  Stanford 
Webster,  "Flaorescope  for  Comparing  Sab- 
•Unces  nnder  the  Influence  of  Radium  Rays." 

Biitiih  Atchltocta,  9.  Coadnit-ttmt,  W.,  8  p.m. 


Camera  Club,  Cbaring-cross-road,  W.C,  8]  p.ai. 
Victoria  Institute,  B  Adel phi-terrace,  W.C,  4I  P-' 

Rev,  F.  Storri  Turner,  "The  Right  Way 

Psychology." 
London  Institatioa.  Finsbary-circiia.  B.C.,  pi 

Mr.  Artlinr  Di67,  "  Hie  probable  rraoha  of  tl 

Rusao-Japaaeso  Conflict  as  affecting  Conmcr 

in  the  Far  East." 
TuiaoAY,  Dec.  6...Civfl  Eivineers,  es.  Great  Geor; 

street,  S.W.,  8  p.m.   i.  Discussion  on  Mr.  Jo! 

Francis  Cl«v«Tt(«  Snell's  paper,  "  Distribution 

Eleotrlcal  Energy."    1.  Hesars.  Arthur  Wow 

Hill  and  Edwaid  Davy  Fain,  ''The  CoBStiuctii 

of  a  Concrete  Railway  Viaduct." 
Pathological,  10,  Haoover-sqvare,  W.,  8}  p.m. 
Anthropological,  3,  Hanover-squasv,  W.,  8|  p.m. 
Cirionial  Inst.,  Whitehall-rooms.  WUtehall-plsc 

S.W..  8  p.n. 

Pharmaceutical,    17,    filoonsbury- square,  W.C 

8  p.m. 

Wedsesdav,  Dec  7, ..SOCIETY  OF  ARTS,  John-suw 
Adelphi,  W.C,  8  p.m.  Mr.  Wal«r  Fraod 
Raid.  "  Ihe  Intematiooal  Gahibition  at  St.  Loail 
U.SJI." 

Ge«dog!cal,  Burlington- house,  W..  8  p.m. 

United  Service  Institution,  Whit«hall,  .S.W.,  3  p.«" 

Mr.  J.  Hoore,  "  Horses  of  difF.  rent  Coantries  att 

Supply,  with  relation  to  Military  Services." 
Entomological,  ii,  Chaitdoa-street.  W.,8p  m. 
Royal    Arcbxological    Institution,    ao,  Hanovo' 

square,  W.,  4  p.m.     i.  Mr.   J.    Hilton,  "Tfc 

Pfahlgraben  and  Saalburg,  in  G(  many."    1.  Hi: 

Philip  H.  Johnston,  "Mural  Paintings  tcobiI] 

Discovmd  in  Trotton  Church.  Suttes.  SiC." 
Obstetrical,  ao,  Hanover- square,  W,.  8  p-m. 
Central  Chamber  of  Agriculture  {at  the  Hocss  of 

TUB  SociBiv  OF  Arts},  ii  a.m. 
Thursday,  Dec.  8  . .SOCIETY  OF   ARTS,  John-str.-t. 

Adelphi,  W.C,  4}  p.m.     (Indian  .Section.!  .Sit 

Frederic  W.  R.  Fryer,  "  Burma.'" 
Royal,  Burlington^ouae,  Piccadilly,  W.,  4}  p.m. 
Antiquaries,  Burlington -house,  W.,  S}  p.m. 
London  Institution,  Fin ibury-ci reus,  E.C..  6  p.a.: 

The  Hon.  Charles  S.  Rolls,  "  The  Developmept  of 

Motor  Traffic," 
Civil  and  Mechanical  Engineers,  Caxton-hall,  WhIi 

minster,   S.W.,   8  p.m.    Mr.  H.  E.  BeUany 

'*  Notfi  on  Portland  Cement." 
Electrical  Engineers,  aj,  Great  George-stteet,S.tt-.> 

8  p.m.     I.  Discussion  on  papers  by  Prof.  H. 

Hele-Shaw,  Dr.  A.  Hay,  and  Mr.  F.  H.  Pow". 

'*  Hydrodynamical  and  Electromagnetic  Investigs- 

tions  regarding  the  Magnetk-Flua  DistributioB in 

Toothed  Core  Armatures."  >.  Mr.  G.  F.C.  I^arle, 

''Studies  in  Magnetic  Testing." 
Mathematical,  as,  Albemarle- street,  W.,  5}  P-b- 
Camera  Club,  Cbaring-cross-road,  W.C,  ftt  P-"- 
FaiDiy,  Dec.  9.. .Astronomical,  Bariington^honse.  ^ 

p.m. 

Architectural  Association,  18,  Tuf ton- street,  S.V.. 
7lp.m.  Mr.  T.  Raffles  Davison,  "Some  Aichitec- 
tural  Reflections." 

Clinical,  10,  Hanover- square,  W.,  8}  p.m. 

Physical,  in  the  Physical  Laboratory  of  the  Centril 
Technical  College,  Eihihition-road,  S.W.,  8p.ni. 
I.  Prof.  S.  P.  Thompson,  "  A  Rapid  Method  "f 
Approximate  Harmonic  Analysis."  s.  Mr.  V- 
Duddell,  "  A  High-Frequency  Alternator."  3- 
Exhibition  of  ExpeiimcnU  to  show  the  retard>t)<" 
of  the  signalling  current  on  3,500  miles  tA  'i^ 
Pacific  Cable  between  Vancouver  and  FaoniaC 
Island.  4.  Exhibit  of  Ayiton-Mather  Galvaiw- 
meters,  CniversaL^nats,  andElectioitalicIwtn- 
"•""^gitized  by  LaOOg  IC 
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Ali  tmrnimiaUiMS  for  the  Society  should  be  addressed  A>  the  Secretary ^  John-streetj  Adeiphi,  Loni^on,  W.C, 


NOTICES. 


UOKDAY,  Dbcember  12,  8  p.m.  (Caotor 
Lectore.)  D.  J.  Blaiklky,  '*  Munoal  Wind 
[Bttmownts."  (tieetnre  III.  Reed  instni- 
aKBte,  with  nmsioal  illtutcations.] 

naiy  Meeting.)  ChaSiSs'D?  AB&L,'"'The 
FateDtLaws." 

Further  details  of  the  Socie^s  meetings 
«31  be  found  at  the  end  of  this  number. 


'    JUVENILE  LECTURES, 

The  usual  short  course  of  lectures  adapted 
for  a  juvenile  audieuce  will  be  delivered  on 
Wednesday  afternoons,  January  4th  and  iith, 
at  5  o'clock,  by  Mr.  Carhichasl  Thouas, 
Treasurer  of  the  Socie^,  00  "  The  Production 
«f  an  lUostrated  Newspaper." 

Each  member  is  entitled  to  a  ticket  admit- 
ting two  children  and  an  adult. 

A  sufficient  number  of  tickets  to  fill  the  room 
vitl  be  issued  to  members  in  the  order  in  which 
applications  are  received. 

Members  who  desire  tickets  for  the  course 
ate  requested  to  apply  for  them  at  once. 


mDXAN  SECTION  COMMITTEE. 

A  meeting  of  the  committee  of  the  Indian 
Sectkm  was  held  on  Thursday  afternoon,  ist 
*ut  Present: — Sir  William  Lee- Warner, 
K.C.S.I.  (in  the  chair),  J.  A.  Baines,  C.S.I., 
Sir  Stewart  C.  Bayley.  K.C.S.I.,  T.  J.  Bennett, 
C.I.E.,  Dr.  H.  M.  Birdwood,  C.S.I.,  Major- 
General  Sir  Owen  Tudor  Bume,  G.C.I.E., 
K.C.S.I.,  F.  C.  Danvers,  J.  F.  Finlay,  C.S.I., 
'Colonel  Sir  Thomas  Holdich,  R.E.,  K.C.M.G., 
C.B.«Alezandei  .Rogers,  Sir  Edward  Sassoon, 
But,  1I.P.,  Carmichael  Thomas,  W.  Martin 


Wood,  with  Sir  Henry  Truemaa  Wood,  Secre- 
tary of  the  Society,  and  S.  Dtgby,  Secretary 
of  the  Section.  The  airangenients  for  the 
session  were  considered. 


CANTOR  LECTURES. 
'    Mr.  D.  J.  BLAiKLSf  delivered  the  second 
lecture  of  his  course  on  ''Musical  Wind 
instruments/*  on  Monda]F  evening,  5th  inst.  > 

The  lectures  will  be  printed  in  the  Journal 
during  the  Christmas  recess. 


INDIAN  SECTION 
Thursday  afternoon,  December  8th.  .  Sir 
Charles  H.  T.  Crostuwaite.  K.C.S.I., 
Member  of  Council  fiK  India,  in-tbe  chair. 

The  paper  read  was  Burma,"  by  Sir 
Frederic  Frybr,  K.C.S.I. 

The  p^>er  and  report  of  the  discussion  irill 
be  published  in  a  future  number  of  the  Journal. 


PROCEEDINGS  OF  THE  SOaSTY. 


FOURTH  ORDINARY  MEETING, 

Wednesday,  December  7, 1904;  Ds.  IMver. 
TON  Redwood,  F.R.S.E.,  Member  of  the 
Council,  in  the  chair. 

.  The  following  candidates  were  proposed  for 
election  as  members  of  the  Society 

Dale,  Hylton  WmUm,  8,  Chahrot-gardene,  Belsize- 
pait,  N.W. 

Ertz,  Edward  Frederick,  R.B.A.,  Pt^eno,  Corawall. 
Fletcher. Wation.  P.,  R.B.A.,  Aihkigb,  Paignton, 

South  Devon. 
Lee.  Sydney,  6,  The  Studios,  HoUand-pork-road, 

Keniingtoa,W. 
LIm  Chin  Tseng,  47,  China-stieet,  Rangoon,  Burma. 
Stdl,  Samuel  FtttoD,  F.C.S.,  25,  Henry-street, 

Keighley,  YotkahUe. 
Townend,  Frederick  Bedhorough,  11,1 

street,  E.C.,  and  Brentwood*  Esses.  ' ' 
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The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Socie^ 
Heraje,  Paudoonmg,  Agw  Bazar,  Dadar,  Btnnbay, 

India. 

Hoyin,  Tha,  B.A.,  F.C.S.,  13,  Ladbroke-road,  W. 
Ince,  Robert  Self,  24,  Deerbrook-road,  Herae-hiU, 
S.E. 

Jagonnath,  Ganpat,  Lady  Jnmshedjee-road,  Dadar, 
Bombay,  India. 

Jordan.  Albert  Edwaid,  A.M.I.  Mech.E.,  6,  High- 
road, Nimgnm**aiiViiin ,  Madras,  India. 

Moorcroft,  Hardd,  Mai«h  -  parade,  Wtdstanton^ 
Stafis. 

Townaend,  W.  G.  FmIkhi,  12,  Cliffiaid'i-inn,  Fleet- 
street,  E.C. 

Wbeatley,  William  Homidirey,  40,  Chancery-lane, 

W.C. 

The  Chairman  said : — ^To  many  of  you  the  reader 
of  the  paper  ii  abeaify  known  perKmaOy,  to  many 
mofc  l}y  repate,  hat  even  Mr.  Rdd's  best  fiiends  are 
probably  unaware  ctf  the  extent  and  important  cha- 
racter 0^  the  work  which  he  has  recently  carried  oat 
as  jur6r  at  St.  Louis  under  ttying  climatic  conditions. 
Mr.  Reid  went  to  St.  Loois  as  one  of  the  two  repre- 
sentatives of  Great  Britain  nominated  by  the  Ro}-b1 
Commission  to  serve  on  tbe  International  Jury  for 
Chemical  and  Pharmaceutical  Arts,  his  colleague 
being  Mr.  H.  J.  Helm.  In  the  first  instance  the 
author  and  Mr.  Helm  were  members  of  the  Group 
'  Jury  dealing  with  Chemical  and  Pharmaceutical  Arts, 
and  Mr.  Rdd  has  borne  testimcmy  to  tlie  great  assist- 
ance.given  and  eicdlent  work  accompltBhed  by  his 
fKiDeagne.  Mr.  Reid  was  then  successively  appointed 
vice-chairman  fbr  Group  23,  for  Group  32,  for  Liberal 
Arts,  fbr  Horticulture,  and  for  Aeronautics;  also 
member  of  the  Superior  Jury  and  Secrelaiy  of 
the  Appeal  Committee  for  Horticulture,  Agiicul- 
ture,  and  Physical  Culture.  I  have  always  re- 
cognised in  Mr.  Reid  the  possession  of  ency- 
clopaedic knowledge,  bat  I  am  really  surprised 
that  with  these  multifarious  demands  upon  bis 
energies,  in  a  climate  which  was  at  the  time  sub- 

■  tropical,  - he  returned  to  this  country  in  mental  and 
phyiical  soondness,.  especially  when  we  tcmember 
that  our  American  cousins  are  not  lacldng  in  hospi- 
tality, M  that  I  have  no  doubt  he  was  oflten  called 
upon  to  serre  on  a  gastronomic  jury  at  the  close  of 
the  day's  work.  To  all  but  those  familiar  with 
«xliibilton  jury  work  these  duties,  though  manifold, 
may  appear  simple  if  the  executant  is  possessed  of  the 
necessary  knowledge  of  the  products  with  which  he 
and  his  colleagues  have  to  deal,  but,  in  effect,  there  is 
no  w<»:k  demanding  in  addition  greater  discretion, 
judgment,  and  general  diplomatic  ability.  Theoreti- 
cally, Uw  duty  of  a  jury  is  to  form  a  judgment  of  the 

'  respective  and  relative  merits  of  the  exbiUts,  ■  and  to 
,  reoommend  awwds  accordingly,  but  there  are,  many 
other  matters,  aoch  as  tbe  importance  and  originality 

■  of  the  proceises'by  which  the  products  have  been 
obtahied,  andlhe  difficolties  which  have  had  to  be  over- 


come in  achieving  cmnmerdd  soccess,  which  have  ti> 
he  taken  into  aecmmt.  Ffnalfy,  hi  the  case  of  &i> 
international  jury  there  are  tlw  inevitaUe  national 
rivahies  and  jealousies  to  be  dealt  with,  and  it  is  then 
that  diplomatic  ability  becomes  an  essential  factor. 
At  this  stage  each  member  of  the  jury  necessarily 
becomes  largely  an  advocate,  at  any  rate  in  the  seose 
that  it  devolves  upon  him  to  see  that  his  fbreigik 
coUeagues  fully  appredate  the  special  merits  of  the- 
exUUts  contribnted  \fj  the  country  which  he  repre- 
sents. In  discharging  these  ddUcate  duties  Mr.  Rod's 
exception^  Ungnistic  ahilities  proved  most  valnable, 
indeed,  so  essential  that  he  was  called  apw  to  611  tbe- 
honorary  office  of  interpreter  in  general,  which  cer- 
tainly did  not  fall  within  the  scope  of  the  work  of  » 
juryman.  However  good  may  be  our  British  exbibitSr 
the  numerous  contributors  would  certainly  not  have 
obtained  for  them  the  high  awards  of  which  a  list 
has  been  published  if  Mr.  Reid  had  not  dischargee^ 
with  conspicuous  ability  the  varied,  difficult,  and 
highly  responsible  duties  to  which  I  have  alluded. 

The  paper  read  was — 

THE    INTERNATIONAL  EXHIBITION 

AT    ST.  LOUIS,  U.S.A. 
Bv  Walter  Francis  Reid,  F.I.C,  F.C.S- 

When  the  Society  of  Arts,  in  1851,  initiated 
the  first  great  internatioiial  exhibitioD>  few  can 
have  anticipated  that  the  moveinenC  would 
have  been  accepted  by  all  civilised  nationfr 
so  rapidly  as  has  been  the  case.  Id  1850,. 
H.R.H.  The  Prince  Albert  said  :— 

"  Nobody  who  has  paid  any  attention  to  the  parti- 
cular features  of  our  present  era  will  doubt  for  a 
moment  that  we  are  living  at  a  period  of  most 
wonderfid  trannticMi,  which  tends  n|Mdly  to  the 
accomplishment  of  that  great  end  to  wUch,  indeed, 
all  histoiy  pmnts— the  realisation  of  the  unity  of 
mankind." 

Those  remarics  are  even  more  applicable 
now  than  they  were  half  a  century  ago,  and 
there  are  indications  that  tbe  seed  sown 
by  our  late  illustrious  and  £>T-se«ng  Presi- 
dent is  producing  fruit.  It  is  not  a  cuuaL 
coincidence  that  the  year  of  the  great  St.  Louis- 
Exhibition  should  witness  the  signature  of 
treaties  of  arbitration  between  most  civilised 
nations,  and  that  disputes  which,  but  a  few 
years  ago,  would  have  meant  war  with  all  its- 
horrors  and  ineparable  losses  to  both  victor 
and  vanquished,  should  now  be  settled  calmly* 
and  peacably. 

As  one  of  the  20,000,000  visitors  who  passed 
through  the  gates  that  were  closed  last  Thurs- 
day, I  will  endeavour  to  give  you  a  brief 
account  of  the  buildings  and  their  contents. 
The  general  aspects  of  the-St.  Louis  Exhibition 
have  been  so  HS^^/i^  witlQf^i^^per  read 
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bdoR  this  Society  in  November,  1903,  by  Mr. 
G.  F.  Parker,  that  my  introductory  remarks 
ma;  be  txief.  As  most  of  you  are  aware,  the 
"loaisiaoa  Purchase  Exposition  "  was  held  to 
commemorate  the  centenary  of  the  purchase  in 
180J  by  the  United  States  from  Fiance  of  the 
territory  of  Louisiana.  The  city  of  St.  Louis 
was  chosen  as  the  site,  and  those  who  have 
lived  among  its  600,000  courteous  and  hospit- 
aUe  inhabitants  will  admit  that  the  selection 
vasa  wise  one.  An  area  of  1,240  acres  about 
lix  miles  from  the  Mississippi  front  of  the  city 
was  set  apart  for,  but  not  completely  occupied 
b^,  the  exhibition  buildings.  It  is  a  great  mis- 
take to  devote  too  large  an  area  to  an  exhibi- 
tion. Most  of  the  visitors  have  but  a  short  time 
tostay,and  it  is  extremely  disappointingtothem 
to  be  oUiged  to  waste  valuable  time  in  traventng 
considerable  distances  between  the  buildings. 
The  means  of  communication  between  the 
buildings  were  very  defective,  for  although 
there  was  an  intramural  electric  railway,  about 
eight  miles  in  length,  it  did  not  serve  many  of 
the  chief  buUdings,  and  was  interrupted  at  the 
OMKt  important  spot.  One  of  the  chief  lessons 
to  be  leamt  from  St.  Louis,  is  that 
there  are  limits  to  the  dimensions  of  an 
exhibition  beyond  which  it  is  not  advisable  to 
go.  None  but  a  trained  pedestrian  could  hope 
to  see  the  whole  of  the  exhibition  within  a 
reasonable  time.  Let  us  hope  that  the  next 
"Worid's  Fair"  maybe  concentrated  within 
a  more  reasonable  area. 

But  there  are  other,  and  more  important, 
lessons  that  may  be  learnt  from  this  great 
concourse  of  nations.  Probably  the  most 
useful  feature  was  the  great  number  of 
iatemational  congresses  held  at  St.  Louis. 
These  numbered  about  300,  and  there  can  have 
been  few  departments  of  human  work  or 
thought  that  were  not  represented  from  all 
puts  of  the  globe.  Innumerable  friendships 
luTC  been  made  among  the  members  of  these 
coogresses  and  of  the  various  juries,  and  the 
'Unicable  relations  thus  established  cannot 
M  to  have  a  favourable  influence  upon  the 
intercourse  of  the  nations  whom  they  repre- 
sented. 

■  You  will  probably  wish  to  know  whether 
there  may  not  be  some  special  lessons  which 
Great  Britain  has  to  learn  from  the  nations 
nth  whom  she  has  been  engaged  in  fnendly 
rivalry.  I  think  there  are,  especially  from  one 
ptHnt  of  view,  which  is  of  great  importance  if 
*e  are  to  maintain  our  proper  industrial  and 
coninercial  position.  Mr.  F.  J.  V.  Skiff,  the 
dinctor  of  exhibits  at  St.  Louis,  and  who  also 


gained  great  experience  at  Chicago,  rightly 
says:— "  The  creation  of  expositions  has  be- 
come a  profession."  Our  chief  competitors' 
for  the  world's  commerce  have  long  since 
realised  that  in  the  contests  of  peace  even- 
more  than  in  war  it  is  necessary  to  be  pre- 
pared  beforehand,  and  they  have  organisedi 
permanent  departments  for  exhibition  w^rk, 
thus  securing  continuity  of  experience  and 
ideas.  We  alone,  the  originators  of  inter- 
national exhibitions,  are  content  to  leave 
these  matters  to  chance,  and  when  an  exhi- 
bition is  anruninced,  we  tardily  collect  the 
best  men  we  can  find,  among  whom  arc 
fortunately  some  who  have  had  previous 
exhibition  experience.  It  is  true  that  we 
have  done  well  at  St.  Louis,  but  this  is  due 
to  the  zeal  and  ability  of  those  who  repre- 
sent us  rather  than  to  a  system  which  leaves 
so  much  to  be  done  at  the  last  moment.  A 
careful  observer  could  not  fail  to  notice  many 
points  in  the  organisation  of  other  nations 
that  we  should  do  well  to  copy,  but  we  have 
no  machinery  for  doing  so.  The  Society  of 
Arts  was  formerly  the  body  that  kept  up  the 
continuity  of  ideas  between  the  various  exhibi- 
tions, but  these  undertakings  are  now  so  vast 
as  to  be  beyond  the  powers  of  any  single 
society.  I  see  no  reason,  however,  why  a  joint 
committee  of  this  and  other  societies  should 
not  be  formed  to  collect  the  experience  gained 
at  St.  Louis,  and  to  utilise  it  as  soon  as  another 
international  eidiibition  is  projected. 

The  construction  of  the  buildings  in  a  great 
exhibition  and  the  arrangement  of  the  ex- 
hibits in  them  are  matters  of  primary  im- 
portance, and  must  to  a  great  extent  depend 
upon  the  ftinds  avaiUble.  The  financial 
balance-sheet  of  the  St.  Louis  Exhibition  has 
not  yet  been  published,  but  it  is  known  that 
about  j^4,ooo,ooo  was  spent  in  the  first  instance. 
It  will  suffice  for  the  present  if  I  give  you  the 
apfwoximate  cost  of  the  chief  buildings  as  we 
pass  them  under  review.  If  the  enterprise  has 
not  been  a  financial  success  for  its  promoters 
it  has  undoubtedly  benefited  the  country,  and 
from  that  point  of  view  the  money  has  been 
well  spent.  Of  course  the  beneBt  to  the  town 
of  St.  Louis  roust  have  been  very  considerably. 
In  the  building  of  the  exhibition  much  skill 
and  ability  have  been  shown.  The  great 
majority  of  the  structures  consist  of  a  wood 
framework  built  approximately  to  the  shape 
required.  Upon  the  wood,  expanded  steel 
sheets  are  nailed,  and  the  surface  is  finished 
off  with  plaster.  The  plaster  adheres  yell 
to  the  expanded  met^igitil^itGdt^wes 
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of  which  it  penettates.  In  wet  weather,  how- 
ever, Considerable  masses  of  plaster  fell  from 

the  horticultural  and  agricultural  building?. 
Perhaps  the  incessant  cannonade  from  the 
representations  of  the  Boer  War  and  the  Battle 
of  Santiaj^o  contributed  towards  this  prema- 
ture disintegration  of  the  buildings. 

Such  structures  are  necessarily  higfhly  in- 
flammable, and  stringent  precautions  had  to 
be  taken  against  the  introduction  of  naked 
lights  into  the  buildings.  Even  flash-tights  for 
photographic  purposes  were  forbidden.  It  is 
probably  owing  to  the  excellent  arrangements 
made  in  this  respect  that  serious  conflagrations 
have  been  avoided. 

In  the  time  at  our  disposal  we  can  only 
examine  about  a  dozen  of  these  buildings  and 
but  very  few  of  the  thousands  of  exhibits.  As 
regards  the  latter,  I  have  endeavoured  to  select 
those  which  are  of  general  interest  or  which 
have  some  special  reference  to  Great  Britain. 

We  will  begin  with  the  United  States 
Government  Biiilding.  This  occupies  one 
of  the  best  situations  on  the  whole  site, 
on  sloping  ground  facing  the  Liberal  Arts 
and  Mines  and  Metallurgy  palaces.  It  con- 
tains the  thief  exhibits  of  the  United  States 
Oovemment,  and  its  cost  was  estimated 
at  about  ;^26,ooo.  It  is  about  925  feet  long 
and  250  feet  broad,  covering  an  area  of  9*1 
acres.  The  building  contains  the  fullest  col- 
lection of  Government  exhibits  that  has  ever 
been  shotra.  Especially  noteworthy  are  the 
exhibits  of  the  army,  with  a  complete  set  of 
cartridge-making  machinery  in  operation  ;  the 
post-office,  including  a  complete  set  of  United 
States  stamps  and  a  good  series  of  models 
showing  the  methods' of  carrying  mails,  from 
the  Esquimaux  dog  sledges  of  Alaska  to  the 
pneumatic  pbstal  tube  so  extensively  used  in 
New  York  and  other  large  cities.  The  navy  is 
represented  by  a  full-size  model  of  a  war-ship 
and  a  t'dnk  containing  stationary  mines. 
One  of  the  most  attractive  displays  is  that 
of  the  Smithsonian  Institution,  containing  a 
large  and  well- selected  collection  of  natural 
history,  specimens  ranging  from  gigantic 
meteorite*  to  restorations  of  some  of  the 
colossal  saurians  recently  discovered  by 
American  paleontologists.  The  Bureaux  of 
Animal  and  Plant  Industry  and  the  Department 
-  of  Entomology  have  also  interesting  exhibits 
illustrative  of  the  work  carried  on  under  their 
auspices.  The  tax-payer  of  the  United  States 
who  visits  this  building  can  form  a  very  good 
idea  of  the  way  in  which  much  of  the  public 
money  is  spent  and  the  object-lesson  is  one 


that  might  with  advantage  be  repeated  in  this 
country. 

Facing  the  east  end  of  the  United  States 
Government  Building  is  the  Palace  0/ Liberal 
Arts,  which  is  750  feet  long,  and  525  feet  wide, 
covering  an  area  of  about  9  acres.  Its  cost 
was  ;^95,ooo.  Exhibits  comprised  in  groups 
15  to  37  were  mainly  contained  in  this  building ; 
but,  except  in  the  case  of  Great  Britain, 
this  classification  was  not  rigidly  adhered  to, 
with  the  result  that  much  time  was  wasted  by 
the  juries  in  going  from  one  building  to 
another.  The  arrangement  of  exhibits  is 
always  a  difficulty ;  but  for  the  visitor  who 
wishes  to  study  any  special  subject  it  is  un- 
doubtedly better  to  have  objects  of  the  same 
kind  under  one  roof.  This  may,  however,  in 
many  cases  render  the  supervision  of  the  ex- 
hibits by  the  agents  of  the  various  countries  or 
exhibitors  less  efficient.  It  is  difficult  to  esti- 
mate in  advance  how  much  space  may  be 
required  in  each  building,  and  it  may  sometimes 
be  advisable  to  devote  surplus  space  originally 
assigned  to  one  group  to  the  relief  of  another 
that  may  be  over-crowded.  Although  Great 
Britain  did  not  rank  first  as  regards  the 
number  of  exhibits  in  this  building,  yet  the 
quality,  as  indicated  by  the  number  and  nature 
of  the  awards,  was  excellent.  The  prepara- 
tory work  done  by  our  Royal  Commission  and 
the  full  particulars  which  had  been  obtained 
from  the  exhibitors  for  the  use  of  the  juvy 
ensured  a  ta\\  appreciation  of  the  merits  of 
each  exhibit. 

First,  both  as  regards  the  number  of  exhibi- 
tors and  of  awards,  comes  Group  23,  Chemical 
and  Pharmaceutical  Arts.  The  sub-com- 
mittee for  this  group,  under  the  chairman- 
ship of  Dr.  Boverton  Redwood,  our  chairman 
this  evening,  had  secured  so  high  a  standard 
of  excellence  in  the  exhibits  that  112  exhibi- 
tors obtained  100  prizes.  Most  of  our  large 
chemical  and  pharmaceutical  manufactu- 
rers were  well  represented,  and  the  most 
careful  comparison  with  other  nations  failed  to 
show  any  trace  of  that  decadence  in  our 
chemical  industry  that  is  the  favourite  stalk- 
ing-horse of  some  educational  enthusiasts. 
After  an  exhaustive  examination  of  all  the 
chemical  exhibits  Dr.  E.  H.  Keiser,  the 
distinguished  professor  of  chemistry  at  Wash- 
ington University,  adopted  the  descriptive  cata- 
logue prepared  by  our  Royal  Commission  as 
an  advanced  text-book  of' technical  chemistry, 
and  brought  his  students  to  the  British 
exhibits  as  up-to-date  samples  of  chemical 
products.    It  a||i,i^»^}jtfio®^l^at 
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nations  surpass  us  in  certain  articles  such  as 
aiuUne  dyes  or  synthetic  drugs;  but  the 
tendency  of  modem  industry  is  for  nations  as 
well  as  individuals  to  specialise,  and  it  by  no 
means  follows  that,  because  other  countries 
may  be  doing  a  remunerative  business  in 
arUcles  that  we  once  produced,  we  have  lost 
the  business.  Our  capitalists  and  workers 
may  have  found  even  more  remunerative  out- 
lets for  their  abilities,  and  it  is  only  where  they 
are  hampered  by  unfair  fiscal  restrictions  and 
patent  laws  that  redress  is  needed.  Germany 
had  an  excellent  chemical  exhibit,  both  of  pro- 
ducts and  apparatus,  which  was  housed  in  the 
Palace  of  Electricity,  and  included  a  large 
collective  exhibit  of  the  goods  of  numerous 
chemical  manufacturers.  France  showed  a 
fine  selection  of  pharmaceutical  preparations 
and  perfumery  arranged  in  artistic  show-cases. 
The  United  States  included  among  her  exhibits 
the  finest  colletrtion  of  chemicals  exhibited  at 
St.  I^uis  by  one  firm — the  Mallinckrodt 
Chemical  Works.  ' 

The  Chinese  Government  had,  for  the  first 
time,  an  official  collection  of  materials  and 
drugs,  many  of  the  latter  unknown  to  the 
Western  world.  In  photography  Great  Britain 
exhibited  an  excellent  collection,  while  the 
United  States  showed  some  of  the  most  recent 
forms  of  printing  machinery  in  daily  opera- 
tion. In  the  Liberal  Arts  Building  were  de- 
livered the  lectures  on  liquid  air  and  liquid 
hydrogen  which  had  been  arranged  for  by  our 
Royal  Commission,  and  which  attracted  nu- 
merous audiences.  The  machinery  by  which 
hydrogen  could  be  liquefied  and  even  solidified 
was  installed  in  a  special  building  and  aroused 
much  interest  among  scientific  visitors  to  the 
exhibition. 

Immediately  facing  the  Liberal  Arts  Palace 
and  separated  from  it  by  a  sunken  garden  was 
Palace  of  Mines  and  Metallurgy.  The 
building  has  a  floor  area  of  about  9  acres, 
but  the  department  includes  a  further  area 
of  12  acres  occupied  by  separate  mining 
exhibits  in  the  mining  gulch.  Ibe  architecture 
of  this  building  is  probably  the  most  original 
of  any  in  the  exhibition,  and  the  cost  has  been 
given  as  ;^99,6oo.  Its  contents  show  the 
boandless  mineral  wealth  of  the  United  States, 
and  the  system  of  having  separate  sections  for 
each  State  has  produced  a  healthy  rivalry  cal- 
culated to  show  o£E  those  resources  to  the  best 
advantage.  Among  the  British  exhibits,  an 
interesting  collection  of  minerals  and  stones  by 
the  mining  department  of  the  Home  Office 
attracted  much  attention,  and  the  Iron  and 


Steel  Institute  showed  a  valuable  colIecti<Hk 
of  literature. 

Many  processes  for  the  concentration  of  ores 
and  the  extraction  of  metals  were  shown  in 
operation.  Among  the  former  may  be  men- 
tioned the  Utah  State  mining  exhibit,  whicb 
was  shown  daily  in  operation  under  the 
direction  of  Professor  Bradford  of  the  Utab 
School  of  Mines.  As  an  instance  of  the  value- 
attached  to  publicity  it  may  be  mentioned  that 
20,000  smalt  sample  bottles  of  the  concentrates- 
from  this  plant  were  given  away  to  visitors- 
The  rock-crushing  plant  was  well  represented^ 
varying  from  hug^  omnivorous  monsters 
crushing  500  tons  of  rock  an  hour  to  diminutive 
machines  crushing  but  half  a  ton.  In  the 
mining  gulch  a  Pennsylvania  anthracite  mine 
with  1,750  feet  of  underground  workings  was- 
shown  in  operation,  also  a  turquoise  mine  and 
a  Califomian  stamp  mill  with  amalgamating 
and  concentrating  plant.  A  new  form  of 
stamp  mill  worked  by  compressed  air  attracted 
much  attention  from  experts,  the  blow  of  the 
stamp  being  adjusted  by  means  of  an  air 
cushion  so  as  to  avoid  injury  to  stamps  or  frame 
should  the  material  vary  in  size.  The  exhibits  of 
gems  and  polished  opatised  wood  of  Tifiiany  and 
Co.  were  generally  admired,  in  fact,  the  number 
of  localities  in  the  United  States  in  which  gems 
of  various  kinds  have  been  discovered  was 
quite  a  revelation  to  those  who  had  not  made 
a  special  study  of  the  subject.  Of  great 
scientific  interest  was  a  collection  of  all  the 
radio-active  minerals  known.  The  search  for 
new  sources  of  radium  is  being  actively  prose- 
cuted, and  many  new  finds  have  been  reported,. 
A  new  method  of  mining  sulphur  was  ex- 
hibited, which  has  rendered  it  possible  \<y 
utilise  the  Louisiana  deposits  that  had  hitherto 
been  difficult  of  access  on  account  of  over- 
lying sands.  Pipes  are  sunk  to  the  sulphur- 
bearing  rock,  and  water  heated  10330°  Fahren- 
heit is  forced  down  until  the  sulphur  melts.  The 
molten  sulphur  is  then  raised  into  tanks  at  the 
rate  of  about  500  tons  per  day. 

Among  the  other  non-metallic  exhibits  of 
importance,  may  be  mentioned  a  complete  anci 
well-arranged  collection  of  mineral  oils  and  • 
their  products  by  the  Standard  Oil  Company,, 
and  a  number  of  bituminous  substances  showo- 
by  the  Trinidad  Asphalt  Manufacturing  Conu- 
pany. 

Canada  had  an  extensive  exhibit  of  ore» 
of  various  kinds,  especially  those  of  nickeU 
which  metal  is  acquiring  increased  importance 
from  its  use  for  naval  and  military  purposes. 

The  Bethleheg^i^^g^p^l^oved  a 
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bi^  quaotitx  of  war  material,  including  a 
<iU-nw  nM»dei  of  a  la-inch  gun  and  tuiret, 
t^ether  with  a  sdection  of  armour-plates  and* 
ffsas  of  Tarious  dunensions. 

Under  the  supervision  of  the  chief  of  the 
Department  of  Mines  and  Metallurgy,  Dr.  J. 
A.  Holmes*  one  of  the  most  complete  series  of 
«oal  tests  that  have  ever  been  undertaken 
is  being  carried  out.  Congress  has  voted  a 
sum  of  j£ia,ooo  to  defray  the  cost  of  the  work ; 
tat  the  ai^nrattts  and  coal  are  finished  by 
the  owners  free  of  cost.  Each  test  is  made 
with  a  car  load  of  coal,  which  is  loaded  at  the 
niae  under  the  supervision  of  an  official  who 
takes  the  sanqtles  required  for  chemical 
analysis  from  the  face  of  the  seam.  Hie  ex- 
periments include  producing  steam,  generat- 
ion ?as,  coking  tn  coke  ovens,  briquetting  and 
washing.  Careful  chemical  and  practical  tests 
are  made  not  only  of  the  coal  itself  but  also  of 
the  various  products  obtained.  The  results  of 
so  complete  a  series  of  investigations  will  be 
«f  gteat  use  not  only  to  the  United  States  but 
to  coal  users  throughout  the  world.  A  descrip- 
tioo  of  this  department  would  not  be  complete 
vitbout  a  reference  to  the  colossal  iron  statue 
of  Vulcan,  representing  the  iron  industry  of 
Alabama.  The  hei^t  of  the  statue  is  50  fleet 
and  the  waght  about  67  tons. 

The  next  building  is  that  of  EducaUon  and 
Social  Economy,  which  also  covers  an  area  of 
about  nine  acres.  It  is  estimated  to  have  cost 
about  j^63.879.  Although  so  large  a  building 
has  been  set  apart  for  educational  purposes  it 
must  not  be  forgotten  that  the  whole  exhibition 
is  ao  educational  exhibit  of  the  highest  order. 
No  one  could  visit  it  even  for  an  hour  without 
acquiring  some  useful  information  or  seeing 
something  he  had  never  seen  before.  In 
these  days  of  rapid  progress  the  education  of 
dK  adult  ia  of  even  more  importance  than  that 

the  child,  and  there  is  no  easier  way  of 
acquiring  information  than  a  visit  to  a  great 
exhibition.  It  is  to  be  feared  that  many  of 
(hose  occupying  responsible  positions  in  this 
couotiy  do  not  devote  much  of  their  leisure 
Ume  to  kee[Hng  their  knowledge  up-to-date. 
Those  who  visit  exhibitions  frequently,  must 
have  noticed  many  cases  in  which  old- 
established  firms  are  hopelessly  behind  the 
times  in  technical  knowledge. 

The  British  educational  exhibit  is  quite  up 
to  date  and  probably  affords  the  best  object- 
lesson  that  has  ever  been  brought  together  of 
the  variety  of  educational  focUities  available  in 
(his  country.  Not  only  'has  the  Education 
Committee  of  the  Royal  Commisuon  been  vety 


successful  in  obtaining  a  good  colle^ion  of 
exhibits  frmn  all  the  British  univowties  and 
other  educational  institutimis,  but  the  best 
posable  use  has  been  made  of  that  collection 
by  Capt.  P.  H.  Atkin,  the  energetic  and 
courteous  representative  of  that  Committee  in 
St.  Louis.  It  is  true  that  our  exhibit  does  not 
contain  such  la^  collections  of  apparatus  aa 
are  to  be  found  in  the  German  section ;  but  it 
should  be  borne  in  mind  that  the  greater  part 
of  this  apparatus  is  not  new,  and  the  quantity 
transported  to  and  set  up  at  St.  Louis  is  chiefly 
a  question  of  the  funds  available  for  that 
purpose.  The  German  educational  exhibit  is. 
however,  as  might  have  been  expected,  of  high 
character,  and  the  hand-books  issued  on 
educational  and  social  subjects  are  interestttig 
reading. 

The  United  States  are  well  represented,  a 
grant  of  j£20,ooo  having  been  voted  by  Con-- 
gress  forexhibits  of  the  mechanical  and  agricul- 
tural experiment  stations  and  colleges.  There 
canbe  no  doubt  that  the  agricultural  experiment 
sutions  have  had  a  most  beneficial  and  far- 
reaching  effect  upon  the  agriculture  of  the 
country,  and  have  added  greatly  to  its  pros- 
peri^. 

T^^PalactofManuf<Kiures9SL^iSa.<t  Palace 
of  Varied  Indusfriescontaia  exhitnts  soclosely 
allied  that  they  may  well  be  taken  together. 
Each  building  is  1,200  feet  long  and  525  feet 
broad,  encloses  14  acres,  and  cost  about 
jgjjo.ooo.  No  doubt,  chiefly  for  fiscal  reasons, 
British  manufocturers  were  not  so  strongly  re- 
presented as  might  have  been  the  case  in  a 
country  with  a  lower  import  tariff.  Among 
those  industries  that  had  good  exhibits  may 
be  mentioned  decorative  and  fixed  furniture, 
ceramics,  and  lace  and  embroidery.  The  Italian 
sculpture  attracted  much  attention,  and  the  • 
French  costume  and  millinery  displays  were 
generally  surrounded  by  an  admiring  crowd. 
Japanese  industry  was  well  represented,  espe- 
cially in  silks,  ceramics,  and  art  metal  work. 
When  war  was  declared  between  Russia  and 
Japan,  the  former  country  abandoned  the  idea 
of  taking  part  in  the  exhibition,  and  relin- 
quished the  space  reserved  for  her.  Japan  at 
once  took  it  up,  and  has  not  only  filled  it  but 
filled  it  well.  To  those  who  have  watched  the 
development  of  Japanese  industry  it  must  be 
evident  that  the  tendency  to  imitate  European 
goods  is  increasing  very  rapidly;  sometimes 
the  imitation  includes  the  label  or  trade  mark. 


Among  the  numerous  industries  shown  in 
operation  the  rearing  of  silkworms  and  produc- 


Iioiaa>fin»  of  jtfwmodiond  .5acoaard:8hOTned  > 
io  actimvpaniioniadl  tba  pPMeftSes'vfeiiinfi^-^ 
InigLi  as  appUed'  to  jewellery;  and'  Messra^^ 
Krnpp  eidiibittiA  a  uew  procM  forthe'embbss*'' 
ing*  of  gold'-and  silvsr  w^e. '  Id '  this  new 
industry  a  pcnr^ul  hydraidk:  press  weijg^ing 
1 20 tons  16  used.   The  design  is  engraTedon 
the  inside  Qf  a  hollow  steel  die  made  in  four 
pieces,  and  into  this  die  the  plain  silver  vessel 
is  placed.    Inside  the  stiver  vessel  an  india- 
rubber  liniog  is  insoted,  and  the  air  between 
the  two  materia  exhausted.-  ^he  whole  is 
then-  ^aced  in  tbe>  cylinder  of  the  ifaydiaulio 
piesSf  and  a  pressure  of  about  85,000  lbs.  per 
square  inch'  applied.-    Under  this  enormous 
pressure  the  eilvw  becomes  plastic,  and  gives ' 
a  beautifnl  reproduction  of  the  most  minute- 
details  of  the  die. 

Ihfony  other  industries  were  represented  in 
actual  operation,  especially  the  manufacture  of 
leather,  boots,  hats,  textiles,  &c.  Forty 
nations  sent  exhibits  representing  900  indus- 
'  tries,  and  it  would  require  at  least  a  week  to 
l^ve  a  description  of  the  contents  -of  these 
two  buildings.  Before  leaving  the  palace  of 
varied  industrjes  we  will  pass  through  some  of 
a  large  number  of  rooms  in  the  German  sec- 
tion which  present  many  features  of  interest. 
Each  room,  together  with  its  furniture,  has. 
been  designed  by  one  architect,  thus  securing 
unifcMinity  of  design.  Dr.  Lewald,  Imperial 
Commisaooer-General  for  Germany,  has  been 
kind  enough  to  send  me  some  special 
photographs  of  these  rooms  which  will  no 
doubt  interest  you. 

The  Palace  of  Electricity  covers  about  9 
acres  and  its  cost  is  stated  to  have  been 
;f8o,ooo.  There  can  be  no  doubt  that  the 
United  States  occupy  the  first  position  as 
regards  general  electrical  appliances,  but 
Great  Britain  has  the  best  collection  of  testing, 
measuring,  and  recording  instruments,  and  her 
exhibitors  obtained  awards  worthy  of  the 
country  of  Faraday  and  Kelvin.  One  of  the 
most  noticeable  features  of  the  St.  Louis 
Exhibition  was  the  extensive  use  of  electricity 
for  a  variety  of  purposes.  It  was  the  chief 
means  for  the  transmission  of  power  and  prac- 
tically the  whole  place  was  lighted  by  electricity. 
About  500,000  incandescent  lamps  were  used 
for  the  illumination  of  the  grounds  and  build- 
ings. In  metallurgy  electricity  has  supplied  us 
with  the  means  of  obtaining  results  that  were 
formerly  beyond  our  reach,  and  for  many 
industrial  and  even  domestic  purposes  it  has 
become  indispensable.  Progress  was  specially 
marked  in  motors  ft>r  street  railways^  and  an 
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in  operation;  it  we^fhed--iottF  to«»;- iand<  it» 
l^tt  was  estimated  at  51^50*000  can^-pom. 
Several  systems-df  <mreleM  telegia^y  wne 

exhilnted  and  wonhed,  and  a  mreless  tele|dnne 
was  in  use  ovn  short  distances.  The  extent 
of  the  illumination  of  the .  grounds  and  build' 
ings  exceeded  all  previous  displays,  and  the 
e&ct  was  magnificent.  Id  many  caae& 
the  .-lights  themselves  were  luddan  b^ind 
oohinuis  £wd  the  &fades  of  the  buildings 
were  lit  up  by  a  -soft,  re6ected.  l^ht  which 
was  extremely  effective.  The  direct  illumina- 
tion of  the  -cascades  by  means  of  poweifuk 
searchlights  from  ^djoifliog  buildings  was  not 
so  successfal  as  incandescent  lamps  placed 
behind  the  foiling  water. 

In  connection  with  light  the  exhilHt  of  the 
Finsen  light  must  not  be  forgotten.  Mucb 
electro-therapeutic  apparatus  was  shown  as 
well  as  the  most  recent  forms  (A  X-ray  tubes- 
for  diagnostic  purposm. 

An  interesting  historical  collection  of  ^ectric 
appliances  was  sent  by  F.  A.  Edison,  whose 
new  storage  battery  attracted  many  visitors. 

So  intimately  connected  are  power  and 
electricity  in  modem  practice  that  to  study 
the  production  of  the  latter  we^  must  pass  out 
to  the  Palace  of  Machinery  ^  the  dimensions  of 
which  were  1,000  feet  by  525  feet,  while  the  cost 
wa3/93,39i. 

Considering  that  a  force  of  50,000  horse-power 
was  being  generated  in  this-  building,  the 
absence  of  noise  was  perhaps  the  most  striking 
featture.   Althoug^i  much  of  the  machinery 
rotated  with  great  rapidity,  it  did  so  qtuttUy^ 
while  at  the  same  time  it  conveyed  to  the 
observer  a  sensation  of  concentrated  energy 
difficult  to  define.   An  ordinary  steam  fire- 
engine  in  our  streets  makes  more  noise  than 
these  motors  that  were  pumping  90,000  gallons- 
per  minute  to  a  height  of  100  feet.  The  general 
impression  derived  from  the  exhibits  in  thi»  I 
building  is  that  for  the  production  of  electricity 
on  the  large  scale  steam  turbines  are  rapidly 
supplanting  reciprocating  engines.    The  use 
of  producer   gas  may  give  a  fresh  lease  | 
of  life   to  the  latter ;    but  even  here  the  ! 
turbine  principle  may  ultimately  be  adapted-  i 
The  lubrication  difficulties  appear  to  have 
been  surmounted  in  the  case  of  tbe  steam  1 
turbine.    The  Curtis  steam  turbine,  for  in-  | 
stance,  weighing  70  tons,  and   generatin|^  | 
s,ooo  horse-power,  can  be  easily  moved  by  the  1 
band,  and  if  the  steam  ^  cut  off  while  tba 
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Tkis  buildfaig'  also'coniaiDed  a  fine  coHac- 
tim  of  inafcbuleCiKite  «f  varioos  kinclsrvaiTidg' 
m  liie  from  at  -  170-tes  ttoting  and  twiiiDg 
noadiiiie  down  to  delicate  vatch-4Baking 
plant;  working'  with  an  Accuracy  of  oae  ten- 
thousandth  part  of  an  iodk. 

A  ven«er-catting  machine  which  converted 
kg$ '  of  wood  into  gigantic  shavings  oC  the 
pcqotred  thickness  .  attracted  tuny  of  the 
vintors.  The  su|^ly  of  steam  for  the  machinery 
btiBding  passed  through  a  tunnel  of  56  square 
feet  section  firom  the  Steam,  Gas,  aud  Fuel 
Biuiding,  also  called  the  P&wer  House.  This 
was  a  CMBparatiTtiy  amaH  building,  being 
310  fifet  bjr  330  feet,  and  differed  from  the 
ipajdri^  of  the  bnildi«g$  in  bMng  of  fireproof 
coostructioo.  The  daily  fuel  consomption  was 
over  400  tons,  the  coal  being  brought  direct 
from  tiie  mines  in  170  fifty-ton  coal  cars.  The 
coal  was  bituminous  and  at  times  dense  clouds 
0f  smoke  wete  produced*  obscuring  the 
adjoining  buildings.  Nearly  the  whole  'of  the 
stoking  was  mechanical ;  from  the  time  the 
coal  was  tipped  from  the  waggons  until  the 
clinkers  and  ashes  were  removed  in  trucks  no 
bandliBg  was  required.  .  AU  the  boilers  were  of 
tha  water-tube  type,  of  wluch  sevenl  varieties 
were  at  vwk,  A  battery  of  16  Babcock  and 
Wilcox  boilers  sui^lied  6,400  hime-power, 
while  the  same  number  of  Aultman  and  Taylor 
boilers  of  twp  difiEerent  sizes  jHroduced  steam 
equal  to  7,200  horse-power.  With  regard  to 
the  competition  between  steam  and  gas- 
fiBgines  as  sources  of  power,  it  should  be 
mentioned  that,  owing  to  questions  of  iosu- 
nnee  the  latter  were  not  so  well  represented 
as  their  importance  would  have  justified. 

Fiicing  the  Power  House  is  the  Trans- 
foriatUm  Palace,  which  is  the  largest 
of  ftis  group  of  buildings,  being  1,300  feet 
Img,  and  5x5  feet  wide  {  the  cost  was 
^£139,200.  Owing  to  the  size  of  each  exhibit 
ttM'UQmber  of  entries  was  not  large;  but  the 
Wldbg  contained  many  tiovelties  'of  im- 
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steamer  now  under  const]3iolio»'lsPitlie. 
GsBsfdrStMassbip.CoApuyv.'Iimiled.  1  aiie 
auBC  ceeqitsay-eshibitsd- a.  TOO^'  is^wftanti 
historicahsmeS'Oi -models  Qoa«tructedftoth«> 
same  isoaJsr  oommnteiiig-  mtb^tbe  44p4K»se^; 
powsr  Sg^'^ot  Bri^niOtfA  lAfO/aAd  Ivisluser 
witkthe  tvbiae  8teamsb4>  jqst  .nCsnwd  ^  olt 
7SiS0ft  horse-power.  .  .  , 

The  railways  of  the  United.  Statfts  ym^.  well) 
sepreseated  both  as  regards  cars  and  eogipes« 
A  complete  train  of  Pullman  earSjfCo^ainingi 
the  most.^ecent.  impFsvemfiDta*  was  a  veryt 
populas  ftttraoticMU  •  So  Goiaplete  apdtsnbntM-^ 
tial  are  these  cars  at  .tb&  pnesent  tisv-tfist  thsi 
weight  amounts  to  about  2  toes  per  n^ssenger.r 
The  Baltimore  and  Ohrto' Railway  C^ompaoy 
showed  a  unique  historical  collectjop.'of  I000-. 
motives  from  the  .earliest  ^pcs  dowo.  to  the- 
latost  Mallet  articidated  compound  locomoUve- 
with  4  cylinders  and  is  driving  who^  A- 
very  strilung  object-lesson  was  a  -powerful 
locomotive  of  the  American  Locomotive  Com-, 
pa^iy,  mounted  upon  a  high  tumtabie^  70  feet, 
in  diameter,  and  rotating  by  means  of  an  elec^ 
tricmotoc  Theweightof  engine  and  tcnderwafr 
145  tonst  Aaodier  exhibit  that  attracted  muclk 
notice  was  the  high-speed  engine  of  Messrs. 
Hmschel  and  Son,  of  Cassel,  designed  to  draw 
a  train  of  200  tons  at  a  speed  of  8a  miles  ark 
hour.    Its  weight,  iocluding  tender^  was  136 
tons,  and  in  several  particulars  its  constructiou 
differed  from  the  usual  pracUce.   Ta  diminish 
the  air  resistance  the  upper  part  of  the  ragine 
is  encased  in  steel  plates  and  the  front  is 
wedge-shaped.    It  has  run  85  miles  per  hour 
with  three  cars  and  developed  1,775  horse- 
power with  a  coal  consumption  of     tb.  pes 
hoTM-power.    A   full-sized  model  <rf  the 
Pemisylvania    Railroad    Company"^  tunnel 
under  the  Hudson  River  at  New  York  which  is 
now  approaching  completion  showed  some 
special  features.  ThegrcxindbeingtreacherooSf. 
stability  for  the  tunnel  was  secured  by  driving 
massive  icon  piles,  through  the  flooi;  of  the  tube 
and  uniting  their  heads  by  means  of  girders. 
The  Eng^lish  engineer,  Mr.  C.  M.  Jacobs^ 
M.I.C.E.,  has  embodied  &ome  other  features 
of  interest  in  the  construction,   fhe  same 
railway   company   carried   ont    a,  careful 
series  of  tests  on  -20  locomotives  in  this 
building,  25  men  being  emf^oyed  continuously. 
Numntnis  safety  appliances  for  railways  were 
exhibited ;  inventors  evidently  hop^  t^t  Ameri- 
can railway  compamea  may  .soinQ  day  feel 
ashamed  of  slaug^iterii^^^^^^gcg^  ©I^^Ogf^' 
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anmn^  m  iJwir  lines  and  adopt  some  of  the 
pcecantms  that  have  proved  successful  in 
other  ooMfcries. 

To  the  d^wrtment  <^  transportation  belongs 
ihtAeronmuttcal  Secttdn.oi  which  great  things 
were  expected.  The  management  of  the  ex- 
hibition incurred  considerable  expenditure  and 
devoted  a  large  area  to  the  appliances  neces- 
sary ft  r  aeranautical  competitions.  Very  large 
money  prices  were  ofiEered,  and  although  the 
conditions  of  the  contests  were  somewhat 
severe,  yet,  as  Mr.  WiUard  A.  Smith,  the  chief 
of  this  department,  rightly  says,  the  aim  was 
to  induce  aeronauts  to  produce  something 
superior  to  that  which  is  already  known,  not 
merely  to  institute  a  competition  between  well- 
known  a^iances. 

The  authorities  of  the  exhibition  are  to  be 
congratulated  upon  the  courageous  effort  which 
they  have  made  to  advance  the  one  form  of 
locomotion  in  which  man  lags  behind  some  of 
the  humblest  of  his  fellow-creatures.  Although 
no  aeroi^ane  entered  the  lists,  yet  the  kite 
competitions,  and  gliding  experiments  afforded 
some  valuable  information,  and  there  can  be 
tittle  doubt  in  the  minds  of  those  who  have 
studied  the  subject  carefully  in  the  light  of 
modem  improvements  that  most  of  the  ele- 
ments necessary  fix  mechanical  flight  already 
exist.  It  is  reinaricable  that  none  of  our 
philanthropic  roiltionaires  have  contributed 
towards  the  solution  of  a  problem  which  would 
■confer  such  tasting  benefits  on  mankind. 

The  next  building,  which  we  will  consider,  is 
■that  devoted  to  Forestry,  Fish,  and  Game, 
which  is  one  of  the  smaller  structures,  although 
600  feet  long  and  300  feet  broad.  What  im- 
presses the  visitor  most  is  the  enormous 
variety  of  timber— lumber,  as  it  is  calied  here 
— ^which  has  been  brought  together  fi-om  all 
parts  of  the  globe,  but  especially  from  the 
United  States.  The  exhibition  buildings  them- 
selves form  the  best  object  lesson  of  the  use  of 
yellow  pine,  of  which  they  contain  four  hundred 
million  fieet.  Numerous  objects  made  from 
wood  were  shown,  together  with  a  very  varied 
collection  of  forest  products  of  all  nations. 
Some  of  the  groups  of  game  and  fiir-bearing 
animals  and  of  birds  were  very  artistically 
mounted  in  their  natural  surroundings.  In 
another  part  of  the  grounds  the  Department  of 
Fisheries  of  the  United  States  had  a  special 
building  devoted  to  fish  and  fish  products. 
Here  fish  hatcheries  were  shqwn  in  operation, 
and  the  various  edible  fishes  of  the  United 
States  di^ayed  alive  in  capacious  tanks.  :  ' 

We  nowcome  to  the  Agricultural  Building, 
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the  largest  of  all,  being  1,600  feet  long  and 
500  feet,  broad.  The  floor  space  is  about  20 
acres,  and  to  inspect  all  the  cshibits  a  walk  of 
about  nine  mites  would  be  necessary.  The 
whole  of  our  1851  exhibition  could  be  placed 
inside  this  building.  The  cost  of  construction 
was  j^io6,ooo.  It  will  be  evident  that  the 
time  at  my  disposal  is  quite  insufficient  to  give 
even  a  superficial  idea  of  the  contents  of  this 
enormous  btulding.  A  large  working  exhilnt, 
of  Mtish  origin,  of  confectioners'  and  bakers' 
machinery  was  veiy  popular,  but  on  the  whole 
the  building  chiefly  contained  products  from 
the  United  States.  Nearly  every  State  had  an 
exhibit,  and  there  was  much  rivalry  in  display- 
ing the  various  products  to  the  best  advantage. 
The  State  experiment  stations  showed  their 
results  in  concise  and  attractive  form,  and  dis- 
tributed instructive  literature  free  of  cost  to 
all  those  interested.  Some  of  the  agricultural 
trophies  were  well  designed,  and  would  have 
had  an  excellent  effect  had  they  not  been 
dwarfed  by  the  gigantic  building  in  which  they 
were  placed.  The  Canadian  trophy  showed 
that  the  Dominion  is  far  advanced  in  the  produc- 
tion of  grain  of  various  kinds,  and  its  collection 
of  honey  was  the  best  exhibited.  This  building 
undoubtedly  contained  the  finest  collection  of 
agricultural  [noduce  ever  brought  tog^er, 
and  was  well  calculated  to  convey  a  favourable 
impression  of  the  enormous  agricultural  re- 
sources of  the  UnitedStates.  Afterwandering 
for  miles  tlurough  lanes  of  wheat,  maice, 
tobacco,  cotton,  sugar-cane,  &c.,  one  could 
not  &il  to  realise  that  agriculture  is  stiU  the 
chief  industry  of  the  country.  Labour-saving 
appliances  were  numerous,  windmills  and 
automobiles  especially  being  adapted  to  a 
variety  of  purposes.  An  eight-share  automo- 
bile plough  by  means  of  which  two  men  can 
plough  40  acres  daily  would  probably  find  few 
purchasers  in  Great  Britain ;  but  the  first  one 
sold  went  to  Johannesburg.  It  was  curious  in 
travelling  through  the  country  to  see  some 
of  these  most  recent  implements  at  work  on 
farms  alongside  the  old-fashioned  snake-fence, 
so  wasteful  of  land  and  timber.  Dairy  pro- 
ducts were  well  represented,  one  striking 
exhibit  being  a  number  of  life-size  groups 
modelled  in  butter  and  arranged  in  a 
refrigerator  with  plate-glass  sides.  The 
creameries  in  the  United  States  have  got  over 
the  difficult  of  milk  dilution  liy  bujnng  their 
milk  according  to  its  percentage  of  butter  £at 
which  is  estimated  in  a  very  simple  manner. 

The  Sbrticuliure  Building  is  of  moce 
moderate  dimensions,  covi^hg:,anlyfux  acres. 
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la  it  tbe  exhibit  of  Califivnian  fruit  and  ve^- 
(aUfs  first  claimed  the  attention  of  the  visitor. 
Manj  of  the  fruits  and  vegetables  vere  pre- : 
served  io  glass  jars,  not  in  alcohol  but  in  an 
aqueous  fluid  that  did  not  affect  their  colour. 
Hk  dried  fruits,  such  as  raisins,  pninesand  figs, 
vere  specially  well  represented.  The  varieties 
of  fresh  fniit  were  not  so  numerous  as  in  some 
«f  oar  own  shows,  but  their  quality  was 
excellent,  especially  in  the  case  of  the  apples. 
There  were  large  quantities  of  grapes, 
■uny  of  them  of  the  strongly  flavoured 
CoDcord  variety  which  would  scarcely  find  a 
naAet  in  this  country.  The  production  of, 
£iapes  in  California  appears  to  be  greater 
than  is  required  for  wine,  as  the  Grape- 
Growers*  Association  is  offering  considerable 
prizes  for  other  uses  for  grape-juice.  The 
growth  of  seedless  oranges  has  become  a 
large  and  thriving  industry,  and  seedless 
aiqdes  and  gooseberries  are  now  being  pro- 
duced. Id  this  building,  if  anywhere,  one 
might  expect  to  find  the  rea£on  why  our  own 
fruit-growers  are  unable  to  compete  with 
American  apples  grown  several  thousand 
■ules  away.  Professw  L.  R.  Taft,  of  the 
Agricultural  College,  Michigan,  a  high 
an&ority  on  horticulture,  and  the  chief  of 
this  department,  was  kind  enough  to  give  me 
much  interesting  information  on  this  subject. 
Tbe  careful  grading  of  the  fruit  seems  to  be 
one  of  the  chief  elements  of  success.  Only 
die  finest  firuit  is  put  upon  the  market,  inferior 
apples  are  used  for  cider  or  other  pur- 
poses. As  soon  as  possible  after  gathering 
tbe  fruit  is  placed  in  a  cooled  store  where  its 
owner  can  keep  it  until  the  market  conditions 
are  favourable.  Our  own  gTOft*ers  flood  the 
varicet  with  their  friut  at  a  time  when  the  glut 
is  greatest,  and  although  the  quality  of  their 
fruit  may  be  even  better  than  that  of  the  im- 
ported article  the  price  which  they  obtain  is 
much  lower.  A  little  organisation  should 
change  this  and  a  refrigerated  store  in  each  of 
m  fruit-growing  counties  ought  to  be  a  highly 
RmuBerative  undertaldng.  At  St,  Louis  we 
had  tiurty  carloads  of  last  year's  af^les  in  the 
refrigerators  and  some  of  them  were  in  such 
good  condition  that  when  placed  on  the  show- 
hencb  with  this  year's  crop  it  required  an 
expert  to  distinguish  between  them.  Another 
PMot  in  which  our  American  competitors  excel 
■3  ID  tbe  division  of  labour.  It  is  the  farmer's 
hottoess  to  grow  the  fruit  and  he  does  this  with 
the  fullest  attention  to  those  details  which  ex- 
perience and  scientific  teaching  have  shown  wilt 
lead  to  success.  '  The  ground  is  carefiilly  tilled 
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and  manured  between  Ae  trees  and  insecticides . 
are  used  freely,  if  necessary.   When, the  crc^ : 
is  ripe  the  fitnner's  work  ends.  ■  He  sells  the. 
fruit  as  it  stands  to  the  dealer  who.  with  the 
help  of  his  trained  hands,  gathers  it  carefully . 
without  bruising,  grades  it,  packs  the  best 
fruit  on  the  spot  in  suitable  packages,  and 
sends  it  either  to  a  refrigerated  store  tx  in 
refrigerator  cars  to  the  coast  for  shipmrat  to 
our  markets. 

During  the  summer  a  fine  series  of  flowers 
was  exhibited,  both  growing  in  the  grounds 
and  cut  in  the  building.  One  of  the  outdoor 
exhibits  was  a  floral  map  of  the  United  States, 
occupjring  six  acres.  In  each  State  plants 
were  grown  representative  of  the  agriculture  of 
the  district. 

I  will  merely  mention  the  Art  Palace,  as  I 
understand  that  Mr.  Isidore  Spielmann, 
Member  of  the  Art  Committee  of  the  Royal 
Commission,  will  shortly  read  a  paper  on  the 
subject  before  this  Society.  Those  who  are 
the  fortunate  possessors  of  Mr.  Spielmann's 
artistic  souvenir  of  the  British  Art  Exhibits 
at  the  Paris  Exhibition  of  1900,  will  be  glad 
to  hear  that  the  description  of  -our- excdleut 
art  exhibit  at  St.  Louis  is  in  such  aide  hands. 
Seventeen  nations  were  represented  in  the. 
134  galleries  of  this  building,  not  .  only  by 
paintings,  but  also  by  statues.  France  and. 
Germany,  especially,  had  some  good  pictures. 
The  whole  exhibition  and  its  grounds  were- 
sprinkled  with  American  statuary,  some  of 
which  was  of  striking  originality. 

Among  the  art  exhibits  must  be  Included 
the  Jubilee  presents  of  Her  Majesty,  the  late 
Queen  Victoria,  which  had  been  lent  by  His 
Majesty  King  Edward  VII.,  and  which  were 
probably  the  most  popular  feature  in  the  whole 
exhibition.  They  were  exhibited  on  the  first 
floor  of  the  Administration  Building,  a  sub- 
stantial stone  structure  which  will  become  the 
home  of  Washington  University  on  the  close 
of  the  exhibition.  The  collection  has  been 
visited  by  nearly  a  million  persons,  a  very  large 
proportion  when  one  remembers  that  the  build- 
ing in  which  they  were  displayed  -  is  about  a 
mile  from  the  chief  entrance  to  the  exhibition. 

In  a  wing  of  the  same  building  was  the  Hall 
of  Anthropology,  under  the  management  of. 
Prof.  W.  J.  McGee,  the  distinguished  presi- 
dent of  the  American  Anthropological  Associa- 
tion. While  the  building  itself  contained 
numerous  interesting  American  remains,  e&pe-' 
cially  a  unique  collection  from  the  pre-historic 
mounds  of  Ohio,  the  chief  attraction  centred 
in  the  various  groups  of  p^^j^y^43<gt@j|^|)@i 
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iKMiberft -a^  importaBce-mayi  b«-"mentioned<^ 
tb6^  natives  of  <  tke  'JEiiHipphie'  Isiandv  of^ 
wfaora  theie  went  1,300.-  A  reservation- «f  47^ 
aores  of-  'weocUaqd  vas  set  apart'  for  thCF< 
villages -lof  itiie  Moros,  the  Baigobos;  -tiie  - 
Visayans,  the  cof^)er-colo«red  bead-huntio^ 
IgDTOtes,  and  the  pigmy  Negritoai  Hairy' 

inus,  the  primitive' white  race  from  the  iwrth' 
of  Japan,  were  well  represented,  also  the ' 
Patagonian   Indians  and    Esquimaux  from 
Labcador  and  Alaska*   Many  t^ies  ^  North' 
American  Indians-  were  there,  and  a -group  of 
the  Osagee,  the  former  owners  of  the  -exhibition 
site,  came  from  their  reservation  to  -visit  the- 
"World's  Fair."    In  preparing  the  gnmnd  for 
the  exhibition  a  number  of  prehistoric  morunds 
were  removed ;  some  of  them  were  48  feet  in 
(Uameter  and  about  5  feet  high. 

Perhaps  the  British  policemen  formed  the 
most  popular  anthropological  exhibit.  A  number 
of  welt-selected  men  of  the  Metropolitan  force 
were  in  charge  of  the  Jubilee  presents  and  the- 
British  Pavilion.  After  many  iovestigatioDS. 
the  local  reporters  published  as  a  £act  that  if 
you  asked  an  English  pi^aiian  a  question - 
you  would  always  get  a  polite  answer,  and  the- 
consequence  was  that  a  large  number  of 
visitors  tried  the  experiment  with  satisfactory 
results. 

The  British  Rt^at  Pavilion  was  a  replica 
of  the  Orangery  at  Kensington,  standing  in  an 
old  English  garden  which  attracted  much 
attention.  Inside  the  building  each  room  was 
fitted  up  in  a  style  representing  a  certain 
epoch,  both  as  regards  decoraticm  and  fumi< 
ture.  The  construction  of  the  building  was 
much  more  durable  than  that  of  the  other 
structures,  Pcntland  cement  having  been  sub- 
stituted for  plaster  of  Paris.  Among  the  other 
buildings  of  foreign  States  may  be  mentioned 
the  French  Pavilion,  a  replica  of  the  Grand 
Trianon;  the  German  Pavilion,  a  copy  of 
Charlottenburg  Castle,  containing  an  interesting 
collection  of  fiimiture  and  presentation  plate, 
and  the  Brazilian  building.  Most  of  the  States 
of  the  Union  had  buildings,  some  of  which  were 
of  considerable  size  and  architectural  merit. 
Altogether  there  were  said  to  be  more  than 
1,500  separate  buildings  on  the  grounds. 

No  account  of  die  "  World's  Fair  "  would  be 
complete  without  some  reference  to  the  Pike. 
This  was  a  street,  or  rather  village,  about  a 
mile  long  adjoining  the  main  entrance  to  the 
exhibition.  The  buildings  composing  it  w««' 
all  places  of  amusement  or  entertainment.' 
Some  of  them,  such  as  the  Tyrolean  Alps, 
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were  welhwor^-vntting-,  b*t  fconi'tfae'  nrtjorky 
one  emerged  with  a  fsefing  of  diiaf^fntment. 
Among  thfe ;  out-door  exhibits  of  k  sdentific 
character  oae  of  ttte-most  notable  was  Frofbssor 
Mv*-A.  G.  Himalaya's  solar  furnace.  This, 
catinsts  of  a  large  parabofic  reflector  composed 
of  more  than  6,000  pieces  of  silvered  glass, 
the  whole  being  fixed  on  a  pivoted -axis.  -  In 
the  focus  of  the  mirror  is  a  fornace  in  which 
Proflessor  HinKilaya  bopes  to  obtain  evea 
Ui^er  temperatures  than  those  which  can  be 
produced  by  means  of  the  electric  arc.  He 
has  been  working  on  the  subject  for  several 
years  with  remarkable  perseverance,  and  we 
must  wish  him  success'  in  his  efforts'to  extend 
the  limits  of  human  knowledge. 

I  feel  sure  that  you  will  join  me  in  thanking 
the  Royal  Commission  for  the  St.  Louis  Exhi- 
bition for  permission  to  use  some  of  their  pho- 
tographs. I  am  especially  grateful  to  Colonel 
Watson,  the  British  Commissioner  at  St.  Louis, 
for  much  valuable  information  and  assistance, 
and-Mr.  E.  J.  Lloyd  has  kindly  sent  me  some 
photographs  of  objects  of  special  interest. 

There  were  innumerable  other  things  of 
interest  at  St.  Louis  to  which  time  will  not 
pefmit  me  to  refer.  I  trust  that  the  brief 
sketch  I  have  given  has  been  sufiBcient  to 
show  that  the  hope  expressed  by  our  president^ 
His  Royal  Highness.  The  Prince  of  Wales 
'*  That  the  representation  of  this  country  in 
the  various  departments  of  the  exhibition  may 
be  worthy  of  the  British  Empire,"  has  been 
fulfilled. 


DISCUSSION. 
The  Chairman,  in  opening  the  discussion,  said 
that  in  November,  1903,  he  had  the  pleasore  of 
listening  to  the  address  delivered  before  the  Society  by 
Mr.  George  F.  Parker,  on  the  sut^ect  of  the  St.  Louis 
ExbilMtion,  and  in  the  course  of  the  subsequent  dis- 
cnsidon  he  referred  to  the  dif&cnlties  which  the 
various  CommitteeB  of  the  Rxq^  Commission  had 
experienced  in  oigaoinng  representative  exhibits,, 
planting  out  that  in  the  case  of  the  g^p  with  which 
he  had  been  concerned,  namely,  that  of  chemical  and 
pharmaceutical  arts,  success  would  probaUy  not  ha%-e 
been  achieved  if  exceptional  facilities  had  not  been 
afforded  by  the  Royal  Commission.  Even  with  that 
help,  unremitting  labour  was  needed  for  many 
months,  and  he  was  very  glad  to  know  the  author 
considered  it  a  question  well  worthy  of  careful  con- 
^deration,  whether  some  steps  could  not  be  taken  to 
preserve  something  tike  continuity  of  effort,  or  at  any 
rate,  to  create  such  a  permanent  organisation  b& 
would  render  it  comparative^  easy  pn  a  future 
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M^lHdbMiienoed«-  Obnoudy  tlie».fiiit  step.ia> 
AttdiMcfkajwtoproGUftftgenaBl  noognition  of 
Ik  princ^  that .  iptcnutiiDiul  ahttntioast  iriUi 
■firieotly  long  interails,  were  dodnUe*  Vat  («• 
niSsg  tendency  onquestionAbly  vu  for  nuuiu&tctu- 
to  tegird  tlwni  as  erilt,  and  with  that  sentiDieDt 
behid  conuderkble  'sympathy  ;  but  he  wasof  opinion 
Ait  thrjsborfd  be  r^arded  iu  necessary  evfts,  and  it 
ihfae  was  an  agieement  on  the  point  it  appeared  to  him 
tofafloirtbat  they  shoold  [Participate  in  tbom.  That 
being  grafated,  the  ntict  aCAp  was  to  reaUae  that  iiT 
tef  took  part  tbeir  ovopeiation  most  be  fall  and 
■^lele^'dM'  ■half'beaitcdy  rehictant  action  might 
(■djr  baome  wane<diaa  abfltentioa.  Uft  sobmitt«l 
that  it  waaiatWieecod  step  that  Gfeat  Britim  had 
Aom.veakDcas  in  the  past.  When  he  spoke  on  the 
oocaiioD  to  which  he  had.referred  he  ventnred  to  say 
Ihit  the  sob-conunittee  pver  which  be  presided  had 
beet  stimulated  to  special  effort  by  the  determination 
lo  show  tbat  the  comparatively  unsadsfactory 
cbtncter  of  British  chemical  exhibits  at  recent 
obibitioDS  was  due  to  British  apathy  and  not  to 
Britedi  industrial  decadence.  He  admitted  tbat 
Sraaod  had  in  the  past  been  funiished  for  the 
toDtcBptiions  attitude  of  mind  of  foreign  competitors 
■  chimiral  indnstry  towards  this  cotmtiy,  and  he 
■dcated  that  the  cxUUts  at  St.  Louis  would  remove 
Ihtt  reproach  and  demonstrate  tbat  Gieat  Britain 
cnld  atai  Tcntore  to  put  borsdf  in  compatisaa  with 
other  conntties  as  poKwing  ezceptMnal  adnntages 
in  the  conduct  and  develc^naent  of  the  industry  in 
SO'stion.  Tlw  statonents  of  the  author,  coupled 
«itb  the  long  list  of  awards,  bad  amply  jnstiBed  the 
^iew  to  which  be  gave  expression,  for  England  had 
sliown  the  world  tbat,  even  with  such  a  formidable 
coBpetitor  as  Germany,  it  could  hold  its  own,  and 
he  was  sore  there  were  none  present  who  were  not 
Misfied  tliat  a  full  equivalent  had  been  obtained  for 
the  labour  and  expoise  which  it  had  involved.  It 
*as  impossible  to  measure  the  direct  commercial 
heaefits  accnnng  to  the  mannTactmers  who  liad  so 
loyally  and  effectivdy  collaborated  with  the  Royal 
CaaiBBfision  in  giring  effect  tothewishes  of  the  Prince 
of  Wiles^  bat  tbat  those  benefits  mnst  be  lai^  and 
^•reaching  could  not  be  doubted.  As  bad  been 
pointed  out  in  the  preface  to  the  descriptive  cata- 
of  chemical  and  pharmaceutical  exhibits,  the 
aaDDfacturer  liad  been  enabled  to  judge  whether  be 
*as  gaining  ground,  or  was  being  distanced  by  his 
competitors  at  bcnne  and  abroad,  and  had  therel^ 
hcen  placed  in  a  position  to  make  suitable  provision 
fcr  the  future.  If,  therefore,  manufacturers  would 
actadt  that  participatittg  in  international  exbitiitions 
dkcnld  be  recogni^wd  as  fisrming  part  of  tlw  routine 
«oA  inddenlal  to  their  boainesSf  they  had  to  caa* 
ader  bow  it  could  be  simplified  and  rendered  more 
*fiiectiTc.  Strong  exception  had,  in  the  past,  been 
Uken  in  this  country  to  the  practice  of  forming 
collective  representative  exhibits,  which   had.  Ions 
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bMTsaooeMfidly;o«nife(l^nnt'by  aoawetlwr  ■ocawhrisat.i 
bat  itcraUurqdv  t»  think  that  the  priodpAe^wbickk 
had  Jbeu..|br^-th«  first  iim  adopted  by  the  . Roy 
Comnusiion  in  organising  the  exhttsts  at  St..  Lou  , 
and  especiaUy  tlie.  chemical  eifaiUts,  namely*  that  o 
collectivUy  vitboot  sactifice  of  individuality,  had 
been  ^hown  to  be  free  from  objection.  As  was 
stated  in  the  preface,  the  syst^n  of  grouping  adopted 
bad  been  found  to  facilitate  the  study  of  the  exliiUts^ 
and  to  add  largely  to  tbeir  educational  value.  It 
most  not  be  assumed  that  in  preparing  collective- 
exhibits  in  tbat  new  form  there  was  any  less  need 
fbr  tiie  exercise  of  iadependent  thought  on  the  p«t 
of  the  exhibitor,  or  less  opportenity  for  the  display 
of  indifiduaUty ;  it  had,  in  fact,  been  diown  tbat  the 
exhiUtors  in  the  chemical  section,  in  re^Msidittg  ta 
the  iqipcal  of  the  Royal  Coaunissioa,  had  aimed, 
with  conspicoou  ioccess  at  fiiraiddng  an  uutmctiiw 
seiiet  (tf  iUustntive  specimens,  as  wcU  as  the 
ordinary  sdection  of  commocial  products.  To  insure 
success  in  carrying  out  the  principle  of  cbQectivity^ 
it  was  essential  that  the  organising  arrangements 
should  be  in  tbe  bands  of  committees  who  were  not 
merely  conversant  with  the  industries  to  be  repre- 
sented but  also  had  full  knowledge  of  the  various- 
firms  engaged  in  those  industries.  It  was  evident 
that  the  hope  of  advancement  of  material  intoests 
rendered  those  firms  most  willing  to  participate 
which  were  least  qualified  to  pose  ax  rqnxsentatives 
of  the  particular  trade  or  brandi  of  commerce 
which  Uiey  were  engaged,  and  it  would  readily  be 
understood  that  as  tbe  primary  object  must  be  the 
national  one  of  demonstrating  what  any  particular 
branch  of  British  industry  was  doing,  or  could  do> 
in  comparison  with  what  was  accompHshed  by  other 
countries,  everything  depended  upon  the  judicious 
selection  of  exhibiting  firmi.  If  collective  exhibits 
illustrative  of  British  industries  were  to  be  a  feature 
of  future  international  exhibitions,  it  would  appear  to 
be  desirable  tbat  there  should  be  some  permanent 
organisation,  such  as  tbe  author  bad  suggested,  to 
preserve  and  extend  the  knowledge  and  experience  of 
procedure  already  gained.  Tbe  appointment  of  ft 
joint  standing  committee  would  be  one  wayof  accom^ 
plisbing  that  end,  and  he  submitted  that  some  action 
in  that  direction  might  fittingly  be  initiated  by  th& 
Society  of  Arts. 

Mr.  H,  J.  Helm  said  that  as  Mr.  Reid's  colleague 
he  would  like  to  emphasise  tbe  importance  of  tbe 
preparatory  work  that  was  done  in  London  before 
they  left  England.  He  was  quite  sure  tbat  any  success 
tbat  Mr.  Keid  and  himself  might  have  attained  at  St.. 
Louis  was  more  than  half  won  by  the  work  that  w as- 
done  in  committee  nxMus  in  London  before  tb^ 
started  for  America.  He  wished  particularly  to 
mention  the  adn^Ue  catalogue  and  the  splendid 
articles  on  tbe  technology  of  the  vations  indnstriefr 
that  were  represented.  They  not  only  admired 
tbe  catalogue  .themselves,  but  took  care  that  evoy 

member  of  tbe  jury  should  have  it/Iff  ,bia^ ppiu^ 
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sion  in  time  to  read  and  stody  it  before  he  criticised 
«h«  Bridah  exhibits.  The  exhibits  were  adminble, 
but  there  «u  no  exUbtts  in  the  whole  of  the  exhibi- 
tiim  thtt  were  Bkore  adminUr  dispUyed,  and  more 
compactly  arranged,  then  thoae  belonging  to  the 
■chemical  and  phaimacentical  section  of  the  Britidi 
«xbibits,  aad  a  visitor  in  that  section  saw,  with  very 
few  glances,  more  than  he  coold  have  seen  of  the  ex- 
4iibits  of  almost  every  other  coontry  by  wandering  from 
«ne  boilding  to  another.  The  American  exhibits, 
■although  good  separately,  were  scattered  orer  so  many 
buildings  that  they  very  largely  lost  their  importance. 
He  thought  the  exhibitors  in  this  country  who  sent 
their  goods  to  the  exhibition  were  deeply  indebted  to 
the  sub-committee  of  the  Royal  Commission,  which 
made  such  admirable  arrangements,  and  which,  in  his 
opinion,  won  half  die  battle.  He  also  wished  to  con. 
firm  everything  the  Chairman  had  said  as  to  the  od- 
miraUe  fitness  of  his  coUeagne  tat  the  portion  that  he 
held  on  the  jniy  at  St.  Ixmis.  Mr.  Reid  had  many 
4)ua)ificatians  which  he  had  not.  In  the  first  place, 
lie  bad  not  only  a  very  large  amoont  of  tact,  courtesy 
and  discretitm,  but  a  wonderful  knowledge  of  Ian. 
gnages  which  enabled  them  to  tide  over  many  difli- 
•cnlties  with  the  jury  which  would  otherwise  have 
seemed  insuperable.  He  had  never  had  a  more 
odmiraUe  coUeogue  to  woric  with. 

Mr.T.'W',  LoviBOND  wished,  as  one  of  the  exhibitors 

> 

to  expresss  his  deep  sense  of  obligation  to  the  members 
of  the  Royal  Commission  for  the  care  which  they 
save  to  the  interests  of  British  industry ;  untO  he  saw 
the  photographs  and  heard  the  paper,  he  was  totally 
(maUe  to  realise  the  atent  of  their  labours  and  the 
obligati(xis  which  rested  upon  them. 

Sir  Henry  Wood  (Secretary  of  the  Society) 
thought  that  if  exhibitionB  were  to  be  held  in  the 
future,  the  success  of  any  national  section  rested 
-entirely  upon  the  way  is  which  the  exhibits  were 
organised  into  collective  exhibits.  That  (act  became 
pniectly  evident  to  all  who  studied  the  working  of 
exhiUtions  at  the  great  French  Exhilntion  of  1889. 
England  was,  provobiaUy,  rather  slow  in  learning 
lessons  from  other  countries,  but  he  thought  they  were 
to  be  congratulated  that  those  who  had  to  do  with 
exbilHtions  in  this  countiy  had  at  length  kamt  that 
lesson,  which  ought  to  have  been  learned  in  time  for 
the  exhibition  at  Chicago  in  1893.  The  Royal  Com- 
mission at  that  time  had  no  funds  with  which  to 
tindertake  the  organisation  of  such  exhibits,  but  some 
efforts  were  made  to  induce  localities  or  classes  of 
exhiUtors  to  arrange  themselves  into  collective 
exhibits.  He  was  sorry  that  the  efforts  faUtd,  and 
how  they  foiled  might  be  instanced  by  one  example^ 
There  was  one  particular  class  of  manoiactnre, 
in  wbidi  this  country  made  a  very  excellent  show 
At  Chicago,  and  then  were  three  or  lour  large 
^hibitorB  who  were  ready  to  exhiUt,  and  did  ex- 
hibit  He  did  his  best  to  induce  those  exhibitors  not 


to  jon  together  in  one  exhitut,  but  to  allow  their  ex- 
hibits to  be  combined  into  some  sort  of  harmonious 
iiriu^.  Certain  of  the  exhitntMS  agreed,  but  one  of 
the  most  important  said  at  once  that  if  anything  oC 
the  SMt  was  attempted  he  would  have  wrtbing  to  do 
with  the  ezhibitiao.  The  result  ins  that  there  were 
separate  and  mdependenf  eihibits,  all  of  a  very  high 
dass,  but  the  section  as  a  whole  lost  a  great  deal 
from  the  want  of  harmony  which  might  have  Iteen 
brought  into  it.  As  one  who  had  a  good  deal  to  do  wiA 
an  American  exhibition  more  than  ten  years  ago,  he 
should  sot  liketo  refer  toexhitritions  in  America  without 
bearing  his  testimony  to  the  kindliness  and  fraternal 
good  fieding  with  which  English  rei»esentatives  in 
America  had  always  been  received.  It  was  so  in  the  first 
great  American  exhibition,  the  centenary  exhibition  at 
Philadephia,  and  it  was  equalfy  so,  as  he  knew  best 
of  an  moi.  In  the  exhttntion  at  Chicago,  and  be  had 
not  had  the  ali^test  doubt  it  was  so  at  St.  Lonb. 
The  British  section  at  Chicago,  the  only  exhibitioit  m 
America  with  which  he  was  persfmally  cimoenied, 
was  a  foreign  section  like  the  rest,  but  the  representa- 
tives of  Great  Britain  were  not  lodced  upon  as  the 
representatives  of  a  foreign  country;  they  were 
regarded,  and  he  believed  they  regarded  themadves, 
as  individual  members  of  the  stafi"  of  the  exbibitioo, 
and  he  always  conndered  it  a  very  great  hoooor,  and 
a  very  great  piece  of  good  fortune,  to  be  const  intly 
consulted,  and  to  place  such  experience  as  he 
possessed  at  the  di^>osal  of  the  managen  of  that 
great  exhibition.  He  had  no  doubt  tfiat  the 
same  fisding  existed  at  St.  Louis,  and  if  another 
exhibition  was  held  be  had  not  the  slightest 
doubt  bat  that  the  British  staff  and  the  British 
Commission  would  be  regarded  as  portions  of  the 
staff  of  the  exhibition,  and  not  as  aliens  or  outsiders. 
With  regard  to  the  beautiful  buildings  of  which 
pictures  had  been  shown,  nobody  who  had  iwt  seen 
the  two  last  great  exfailntions  of  America  coold  com- 
pare the  t«-o,  but  he  could  not  conceive  any  ex- 
hibition, past  or  future,  which  presented  a  more 
splendid  architectural  appearance  than  the  exhibition 
of  Chia^,  OS  viewed  from  the  great  inland  sea,  on 
the  shores  of  which  it  was  placed.  He,  indeed, 
doubted  whether  there  were  any  buildmgs  in  the 
world  at  that  time  which,  regarded  fixHo  a  sufficient 
distance,  a  mile  or  so  out  on  Lake  Michigan,  pre- 
sented a  m<»e  splendid  architectural  effect  than  those 
apparently  magnificent  palaces  which  were  erected  at 
Chicago  in  1893.  As  one  who  had  had  a  great  deal 
of  experience  of  exhibitions  in  the  post,  he  wished  to 
congratulate  the  author  of  the  paper  first,  upon  the 
excellent  way  in  which  he  had  presented  a  very 
complicated  subject,  and  secondly  upon  the  manner 
in  which  he  had  conducted  one  criT  the  most  difficult 
duties  cmmected  with  exhibitions,  oamdy,  that  of 
snccessfuBy  canying  oat  the  work  of  the  jury. 

On  the  motion  of  the  Chairuan,  a  hearty  vote  of 
thanks  was  accorded  to  Mr.  Reid  for  his  aUe 
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Kr.  RkId,  in  nply,  said  that  his  collesgae  and 
HttJ,  Mr.  Helm,  had  given  him  fat  more  credit  than 
he  deserved ;  he  never  wished  to  have  a  more 
hborioos  and  painstaking  coUeagne  than  Mr.  Helm 
oa  the  work  of  any  jury.  He  wished  to  endorse 
vnrj  word  Sir  Henry  Wood  had  said  with  re- 
f!inl  to  the  way  they  were  treated  in  America ; 
they  were  treated  not  only  as  cousins  but  as 
bnlhas.  Everywhere  they  went  they  were  re- 
cciied  with  open  aims,  and  the  difficulty  was 
All  they  had  to  refiise  so  much  hos|Mtality  that  he 
imed  aome  of  the  hosts  were  disappointed. 


A/JLK'  in  PURITIES 

One  of  the  most  difficult  and  important  problems 
of  the  day  is  bow  to  secure  pore  milk  in  sufficient 
<)untities  to  meet  the  needs  of  the  rapidly  increasing 
popolation.  So  far  as  quantity  is  concerned,  towns- 
Bcn  have  do  cause  of  complaint.  They  can  get  as 
unch  milk  as  they  want  at  reasonable  cost,  but  in 
Banj  country  districts  the  villagers  find  it  difficult,  if 
lot  impossible,  to  obtain  a  sufficient  supply.  The 
■att  is  sent  away  to  meet  the  town  demand,  and  they 
h»c  to  he  content  with  the  preserved  product.  Bat 
it  ii  the  quality  of  the  milk  that  gives  the  gravest 
cue  ior  anxiety.  No  doubt  too  mudi  can  be  made 
of  the  Impmities  to  be  found  in  much  of  the  milk 
wppSed  to  London  and  the  great  centres  of  popula- 
lioa.  The  dangers  to  life  lurking  in  the  milk  pail  and 
■he  Bulh  shop  are  many  and  serious,  but  it  may  j^o 
sone  way  towards  reassuring  the  timid,  alarmed  by 
gruesome  analysis,  if  they  are  reminded  that,  although 
milk  swarms  with  bacteria,  most  of  them  are  harm- 
Ica.  E)r.  Vincent,  who  is  Physician  to  the  Infants' 
Hoqita)  at  Hampstead,  and  has  given  much  atten- 
tioa  to  the  subject,  says  that  no  matter  what  precau- 
tioBi  are  taken,  you  cannot  get  away  fnxn  bacteiia. 
It  b  not  those  bacteria  wbidi  came  injury;  lactic 
idd  bacteiia  helps  the  infant,  without  them  it  is  pro- 
laUe  that  no  infant  would  live.  The  danger  lies  in 
ibe  devdopment  of  bacteria,  and  tliis  can  only  be 
F>nented  by  precaations  that  are  very  general  on  the 
(^oiuincnt,  more  especially  in  Denmark  and  Sweden, 
btt  are  not  as  yet  commonly  adopted  in  this  country. 
"Itithicrcdible,"  said  Mr.  Justice  Grantham  in  his 
to  the  jury  in  a  recent  ciLse,  "  cbaL  cona  aic 
to  be  milked  in  such  |iimHlBdili{^  91!d  Jtieic 
■*iml  to  London/' 

Mbit  GODsadcring  the  beat  neau  «f  nsBKridloi; 
4»  J^mm  Gomj^J^bed  ar«-  it  mqr  be  useiti 
pom  of  the  evideooe  aa  to  the  ctm- 
■isB  nim  vhich  milk  is  obtained  awl  dis- 
'fcW  to  ihe  poblic.    The  nrigin  of  the  traulile 
h  the   inditlc-ri'DCC  ijf   'In-  F.iujut  1  k-.inli- 

■•ha  In  hcT  evidence  ffclbrt-  ilif:  Imer-i  )e|i,iiinn.iii,il 
■^■anmince,  Mis,  Wjct  >iniuh  raakcs  -oini  M.-jy 
''mg  obbdvations  mi  this  point,  and  allhou^h  itic;y 
■■Mtw  («tafiDCi  il  Hfll  bft  aOoWed  liy  those 
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acquainted  with  brms  tb^  the  foUowlBg  deacriptiwk 
appHes  to  many  of  them 

"  The  cows  are  in  a  most  filthy  condition,  standint* 
in  the  manure,  and  the  cowsheds,  the  stalls,  are- 
covered  with  manure,  and  outside  the  yards  are: 
heaped  up  with  it.  There  is  no  proper  ventilation, 
the  milkers  are  filthy,  th«r  hands  and  clothes  arc 
dirty,  and  their  vessds  very  often  are  dirty." 

And  Dr.  Newman,  Medical  Officer  of  Health  for 
Finsbory,  who  has  conducted  an  inquiry  into  the  milic 
sup|dy  of  the  bonmgh,  arrives  at  mnch  the  same  con- 
clusion : — 

"  There  ii  evidence  to  prove  that,  as  a  geneial  rule^ 
the  country  cowsheds  from  which  the  milk  is  derived 
are  UMit,  over-crowded,  badly  ventilated,  and  i>ad]y 
drained.  There  is  little  or  no  guarantee  that  the- 
milk  is  derived  from  healthy  cows." 

Nor  are  the  risks  of  contamination  over  when  the- 
milk  has  left  the  farm.  Much  of  the  milk  consumed  in» 
thi:  poorer  quarters  of  T^ondoa  is  three  or  four  days  old,, 
and  it  has  passed  through  the  hands  of  several  dealers- 
by  each  of  whom  a  dose  of  some  preventive  has  beetk 
added  in  order  to  prevent  the  actual  onset  of  decom- 
position. "The  mischief,'*  says  Dr.  Piiesd^, 
Medical  Officer  of  Health  for  Lambeth,  "i» 
caused  tlK  many  hands  through  which  it  passes. 
If  there  were  some  system  of  ndlecting  milk  in  tbe- 
couDtry  and  sending  it  straight  to  milk  depots,  ik 
would  be  better.*'  The  evil  is  not  at  an  end  even 
when  the  milk  reaches  the  home  of  the  consumer. 
As  the  report  of  the  Committee  points  out,  "  a  pure- 
supply  may  be  rendered  injurious  by  dirt  in  the  houses, 
the  proximity  of  contaminating  articles,  the  general 
ignnrance  in  fact  that  prevails  as  to  how  milk  shoulc) 
be  stored,  and  the  ccmdilicms  under  which  it  is  fit  for 
use." 

The  first  thing  to  be  done  ir,  as  many  urge,  to- 
lefoim  brm  practice,  to  compel  the  fhrmer  to  do 
certain  things  to  insure  the  purity  of  bis  milk.  To 
compel,  because,  witliont  compnlrion,  the  majority  of 
farmers  will  not  move  in  the  matter.  But  assumitig' 
thiF,  how  is  the  necessary  pressure  to  be  brought  to- 
bear  upon  them  ?  3efore  the  local  authority  can 
move  the  medical  officer  must  report,  and,  oftener 
than  not,  when  his  report  is  received  it  is  pigeon-holed. 
Speaking  generally,  the  local  authority  is  not  in 
much  sympathy  with  reform,  and  will  do  little  in  its- 
direction  without  the  pressure  of  public  opinion, 
and  that  seldom  exists.  True,  the  medical 
officer  may  write  to  the  Local  Government  Board, 
and  if  the  local  authority  pernstently  ignores 
representations  it  is  his  duty  to  do  so.  But  hi» 
position  is  a  very  difficult  one.  Eicept  in  L(mdfm  fee- 
ran  be  dismissed  by  the  local  authcaity  without  cause- 
shown,  and  he  would  be  dismissed  if  he  took  up  a 
hostile  attitude  towards  his  employers  and  appealei) 
to  the  Local  Government  Board  to  put  pressure  upon 
them  to  do  that  which  they  have  no  wish  to  do.  It 
would  seem  desirable  to  make  medical  officers  indepen- 
dent of  the  local  autlimity  so  that  they^ay  do  their 
duty  without  riikmg  the  los^f^gi^^@(1f|^ita|^. 
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■  Bat  u  the  law  studs  tlie  Local  Government  Board 
itsdf  can  do  Ihde  againtt  a  local  authoilty  bant  vpon 
4olne  nothing.  Hm  Local  Gommnent  Board  may 
make  orders  for  the  registration  of  cowkeepen, 
•ddrymen,  &c. ;  for  the  inspection  of  cattle  in  dairies, 
and  fiff  prescribing  and  regulating  the  lighting  andventi- 
lation,  cleansing,  drainage  and  water  supply  of  dairies 
and  cowsheds ;  for  securing  the  cleanliness  of  milk 
■stores  and  vessels.  It  has  issued  model  bye-laws  for 
'«iri>an  and  rural  districts  respectively.  But  thetegish- 
tion  under  which  it  acti  is  pennisrfve  not  mandatory. 
The  Board  may  advise,  it  cannot  compel.  The  report 
-of  the  Inter-Departmental  Committee  on  Physical 
Detetioration  recommends  that  in  the  event  Of  the 
local  authority  not  making  orders,  the  Local  Govcm< 
inent  Board  shall  make  the  orders  themsdves,  <»  if  it 
is  deemed  pvdemUe  to  bring  indirect  pressure  to 
bear,  the  power  now  possessed  by  a  local  authority 
vnder  the  Infectious  Diseases  (Prevention)  Act,  1890, 
for  prohibiting  the  supply  of  milk  from  an  infected 
dairy  might,  in  the  opinion  of  the  Committee,  be 
extended,  so  as  to  cover  exclusion  of  supply  from  areas 
where  provisions  of  the  Cootagious  Diseases  f  Animals) 
Act  are  not  in  operation.  Under  either  alternative  the 
Committee  consider  that  the  County  Council  should 
be  empowered  to  act  in  default  of  the  local  authority, 
and  it  should  be  tbe  duty  of  the  Local  Gorenmient 
£oard  to  intoirene  m  tbe  nltinute  resort. 

The  emx  of  the  question  would  seem  to  lie  in  the 
power  to  enforce  the  regnlations  necessary  to  preserve 
snilk  against  contamination,  and  how  to  provide  ab 
initio  for  the  purity  of  ndlk.  In  expert  opinion,  the 
first  step  to  be  taken  with  milk  on  its  leaving  the  cow 
is  prompt  lefngeration  to  a  temperature  of  40  degrees 
Fahrenheit.  This  was  advocated  by  Dr.  Cantley  in 
<he  paper  he  read  at  the  Royal  United  Service  Insti- 
tute last  week.  The  enforcement  of  this  procedure 
would  stand  in  the  way  of  the  small  cowkeeper 
■sendfaig  his  milk  to  tbe  agents  of  tbe  great  collectors 
who  serve  tbe  uiban  market,  but  having  regard  to  the 
■scarcity  of  milk  in  rural  districts  it  might  be  a  good 
thing  if  these  small  men  had  to  look  to  their  oeigh- 
twnrs  to  purchase  their  milk.  Dr.  Cantley  contends 
<hat  the  only  plan  for  dealing  with  tbe  matter  tbo- 
voaghly  is  to  municipalise  the  milk  supply.  "  Its 
management  should  pass  as  soon  as  possible  directly 
into  tbe  hands  of  the  municipal  authorities,  rather 
than  through  the  interv  ention  of  milk  companies  which 
would  eventu^ly  have  to  be  bought  up  in  the  same 
way  as  the  water  companies."  That  is  a  very  big 
suggestion,  and  although  at  Battetsea,  and  some  other 
places,  steps  have  been  taken  in  tUs  directitm,  it  may 
t>e  thought  better,  for  the  present  anyway,  to  work 
■on  less  ambitious  lines.  It  is  to  be  regmtted 
that  our  formers  have  not  seen  their  way  as 
yet  to  CO  operation.  The  wonderfnl  develoinnent 
-of  dairies  in  Denmark  is  largely  dw  to  tbe 
co-operative  system.  This  system  was  adopted 
to  meet  the  want  of  organisation  felt  by  the 
-farmers  and  has  proved  eminently  successful. 
Dnimark   led  the  ^vay,  Sweden  followed,  then 


Gennai^,  and  in  all  these  conntiies-lbB  renltini; 
raocesB  fan  becra  great.  Sir  Horace  Hankett,  and 
the  Department  of  Agricnltnre,  ate  moving  in 
SUM  direGtlao  in  foland.  Under  the  cwipsimttve 
qvtem,  as  worimd  in  the  Continental  centres 
named,  there  b  constant  isqwction  of  dairies 
officials  of  tbe  societies.  The  utmost  care  u  taken 
to  ensure  tlie  proper  feeding  of  cows,  and  to  guard 
against  contamination.  The  management  of  cheir 
cows  and  milk-sheds  by  many  English  fiumers  lea\-es 
little  or  nothing  to  be  desired,  but  the  majority  are 
less  alive  to  what  can  and  ought  to  be  done  in  the 
way  of  protection  against  contamination.  They  would 
find  it  to  their  advantage  to  be  more  abreast  of  the 
times;  and  now  that  the  pnbUc  are  begimiing  to 
realise  what  a  pure  milk  supply  means  to  the  health 
of  the  conntiy,  it  may  be  expected  that  Pariiament 
will  be  asked  to  give  tbe  Local  Government  Board 
those  ftiller  powers  which  will  enable  it  in  the  last 
resort  to  apply  effective  pressure  in  order  to  bring 
about  changes  necessary  to  the  public  health. 


ELECTRO  -  THERMIC    PROCESSES  FOR 
IROX  ASD   STEEL  ^lA^'Ui•ACTURH. 

The  receipt,  in  London  of  the  publication  by  tbe 
Department  of  the  Interior  of  the  Dominion  of 
Canada,  of  the  Report  of  tbe  Commission  sent  to 
Europe  '*  to  investigate  the  different  electto-thetmic 
processes  for  the  smelting  of  iron  ore  and  tbe  maJdng 
of  steel,"  almost  exactly  synchronized  with  Sir 
William  Abney's  address  to  the  Society  of  Arts, 
on  the  relations  between  the  State  and  scientific 
research.  This  report  is  significant  in  many  respects. 
It  is,  perhaps,  an  almost  unique  example  of  the 
Government  of  a  self-governing  British  colony  ap- 
pointing a  Commission  to  invesUgate  manufactniing 
processes,  and  to  report  on  their  probable  utility  as 
a  factor  in  the  development  of  a  prominng  metal- 
wotking  industry  vrithin  the  ctrfony.  It  is  also  note- 
worthy, as  an  instance  of  a  Government  Depart*  < 
ment  investigating  a  scientific  and  commercial  pro- 
blem through  a  committee  of  experts  directly  selected, 
rather  than  through  a  recognised  scientific  institu- 
tion. 

In  its  entirety,  the  report  covers,  with  its  ap-  j 
pendixes,  o\'er  220  large  crown    8vo,   pages,  is 
illustrated  by  24  plates,  and  3<)  diagfams.     Tbe  i 
story  of  the  genesis  of  the  Commission  may  be  I 
briefly  told.   At  tbe  end  of  1903,  tbe  Hon.  Clifford 
Sifton,  Mioister  of  the   Interior,  instructed  Dr. 
Eugene  Haanel  to  proceed  to  Enrope  tu  investigate 
this  problem,  taking  with  him  an  electrical  engineer, 
a  draughtsman,  and  a  private  secretary.   On  arrival 
in  England,  a  competent  metallurgist  was  to  be 
engaged,     Mr.  F.  \f.  Harbord,  of  Cooper's-hill, 
the  consuhing  metallurgist  and  analytical  chemist 
to  the  Indian  Government,  filled  this  post. 

^Commissi^JpQ^^;@,jpp5«A4toSw«len, 
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teiwtttigate  the  KjdHe  proem  it  Gyriage.  Here 
iB^^dbwited  U  made  fey  melting  cfaaieoal-pig  and 
XE^inn  hi  electric  fimacet  of  the  indDctka  type. 
i>,iBfiniuces  vithoatdectrodes,  m  which  tbeinetal 
-tttbe  treated  acts  as  the  secondary  coU  of  an  alter- 
aaliiig  eonent  transfonner.  The  quality  of  the  steel 
pednced  by  this  process  depends  eotixdy  upon  the 
parity  <A  the  ctHnpoaud  materials  employed.  The 
process  therefore  corresponds  to  the  crudble  steel 
procen,  save  that  the  melted  material  is  at  no  time 
daring  the  operation  exposed  to  the  furnace  gas^is, 
which,  if  absorbed,  deleterionaly  affect  the  quality 
4f  the  prodnet.  Mr.  Hathord  repoiti  that  the  eiti- 
.  mated  cost  of  steel  produced  at  Gyringe  is  34  dob. 
per  tim  of  3,000  lbs. 

Ihe  Commission  next  proceeded  to  Kobfors — also 
in  Sweden — where  the  H^roult  process  of  making 
steel  had  been  in  operation.  At  the  time  of  the 
nit,  owing  to  the  large  stock  of  electric  steel, 
tbe  wo-ks  were  engaged  in  producing  feirosil- 
icon.  It  was  therefore  at  La  Praz,  in  France, 
that  the  H^roiUt  furnaces  were  examined.  Steel  is 
there  made  from  scrap,  melted  down,  and  carbonized 
by  carbnrite.  The  electrodes  consist  of  square  ptisms 
made  from  retort  coke,  costing  ten  centimetres  per 
kilogramme  when  mana&ctursd.  A  demonstration 
vts  giTen  at  La  Praz  of  the  production  of  pig  iron. 

Tbe  most  important  expetiments  witnessed  by  the 
Cuoimission  were  those  made  by  Keller,  Lelenx  and 
Company'at  their  works  at  Livet.  Some  90  tons  ofiron 
vete  used  for  the  various  experiments  made  to  demon- 
strate the  commercial  feasibility  of  making  pig  iron  and 
steeJ  direct  from  the  one  by  the  electric  process.  The 
tenace  is  of  the  resistance  type,  and  consists  of  two 
inm  casings  of  square  cross  section  lined  with  a 
re&actory  material  and  conunonicating  with  each 
ether  at  Uwir  lower  ends  means  of  a  lateral  canal. 
In  starting  the  fiimace  tbe  charge  is  introduced  be- 
t«een  the  carbon  blocks  at  the  base  of  eatA  AsAX, 
aad  the  electrodes  wbidi  are  then  hi  their  lowest 
poatian.  The  current  passes  from  one  electrode 
through  the  material  to  be  reduced  to  tbe  carbon 
block,  and  thence  passes  outside  of  the  furnace  by 
■neans  of  a  copper  conductor  to  the  other  carbon  block 
through  the  charge  in  the  second  ^hafl  to  the  other 
ether  electrode.  The  resistance  which  the  charge 
ofim  to  the  passage  of  the  current  heats  the  charge, 
and  the  reduced  metal  flowing  along  the  canal  then 
conducts  the  current  internally  from  one  electrode  to 
'<he  other  electrode.  The  electrodes  are  formed  by 
tt  assemblage  of  four'  electrodes  of  square  cross 
section,  forming  a  single  mass  850  mm.  by  850  mm. 
^  1-4  meters  long.  The  hiTcntor  stated  that  tbe 
dcctrodes  employed  for  a  furnace  havfaig  an  output 
ef  10  bxu  in  24  hours  will  last  20  days. 

Three  sets  of  experiments  were  made  before  the 
^^ORunission.  In  the  first,  iron  ore  was  electricdly 
•eiiced,  yielding  grey,  white,  or  mottled  pig  iron  as 
dcsred.  In  the  second  set,  the  iron  ore  was  elcctric- 
reduced  wHh  a  definite  amount  of  carbon  m  the 
^aig^  wMt  a  view  to  ascertaiafaig  the  amount  of 


:  ctectric.  energy- id»«offlMd  in  tte-|»MlKtiaiiofonetan 
'  <>f  .pig  aon.  ■  In  tha  third  sM*  orAnary  tfiael  of  good 
'  iqnKty.-was  pmdneed  fi«m  the      inut  wmaftctwd 

in  the  preceding  experiments.  . 
The  Stassano  furnace  at  Turin  was  visited,  but 

was  not  in  operation  at  the  time  of  the  visit  of  the 

Commission.  The  Harmet  and  Grustave  Gin  pro- 
'  cesses,  both  described  in  tlie  appendixes  to  the 

report,  were  not  in  operation  at  any  plants  at  that 

time. 

In  a  very  concise  summarv,  which  fbllowa,  tte 
detailed  deacriptions  of  the  vartoos  tests  (both  from 
the  commereial  and  from  the  mct^lni^al  stand- 
points), Mr.  Hatbord  expressed  his  general  condn- 
sions.  These  nugr  be  summed  up  in  the  ftdlowiag 
abstract:— 

Sted,  equal  in  all  respects  to  the  best  Sheffield 
crucible  steel,  can  be  produced .  by  the  Kjellin  or 
H^roult,  or  Keller  processes,  at  a  oost  considerably 
less  than  the  cost  of  producing  high-class  crucible 
steel.  However,  in  the  fwesent  state  of  the  industry, 
structural  steel  cannot  be  produced  in  the  electric 
furnaces,  at  a  price  which  will  compete  with  Siemens 
or  Bessemer  steel.  Therefore,  so  far  as  steel  is  con- 
cerned, the  electric  furnace  can  only  be  used  com- 
mercialfy  fbr  the  production  of  very  high  class  steel 
io-^tecial  purposes. 

The  reactions  in  the  electric  fiimace,  in  regard  to 
the  rednction  and  combinattdn  of  iron  with  tilicon, 
sdf^r,  phosphorus,  and  manganese  are  ^milar  to 
those  taking  place  in  tbe  blast  furnace.  By  altering 
the  burden  and  regulating  the  temperature  (by 
varying  th?  electric  current),  any  desired  grade  of 
iron,  grey  or  white,  can  be  obtained,  the  change 
from  one  grade  to  another  being  effected  more  rapidly 
than  with  the  blast  furnace,  which  would  contain  a 
much  heavier  charge. 

Grey  pg  iron,  soitahle  m  all  respects,  for  add  steel 
manufacture,  eilher  by  the  Bessoner  tx  Siemen's 
process,  or  for  foundry  processes,  can  be  produced. 
When  pig  iron,  low  in  silicon  and  sulphur,  is  needed 
for  basic  processes,  it  can  be  produced,  provided  that 
tbe  ore  mixture  contains  oxide  of  manganese,  and 
that  a  basic  slag  is  maintained  by  suitable  additions 
of  lime.  Mr.  Harbord  even  goes  so  far  as  to  express 
his  belief  that  [Hg  iron  for  basic  processes  can  be 
prodeced  even  in  the  absence  of  manganese  coide  in 
the  iron  mixture,  pronded  that  a  fluid  and  basic  slag 
be  maintained. 

On  the  commercial  side,  Mr.  HarbOTd'scpnehtslons 
are  of  special  value.  Pigironcan  be  prtKhtcedon  a 
conwtercial  scale,  at  a  price  to  compete  irith  the 
blast  fhmaee,  only  when  electric  eneigy  is  very  cheap, 
and  fnel  very  dear.  On  the  bask  ttdcen  in  this 
report,  With  dectik  energy  at  ted  doHara  per  electH- 
Oal-hOrsA-power^yeu,  and  ooke  at  seven  dollars  per 
ton,  the  cost  of  production'  is  approximately  the 
same  ad  the  eost  of  producing'  pig  iron  in!  a  modem 
blast  fiiinaee.  Under  ordinary'  conditioiiB,  where 
blast  iiunaces  ate  an  estaUislied  m^istty,  ^ctric 
smelting  canhofr  compete  g,|||^^^{itji|p^^p(;^^^f^re 
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ample  water  power  b  xvifliifab,  and  blast  furnace 
coke  is  not  reidfly  obtained,  decbic  amdting  may  be 
camniercialljr  sncceasfiil.  It  is  impoasible  to  define 
the  exact  conditions  under  vhicfa  dectiie  sotelting 
can  be  socceislblly  otried  on.  Each  case  must  be 
considered  independently  after  a  most  searching 
investigation  into  local  conditions,  and  it  is  only  after 
these  are  folly  known  that  a  definite  opinion  as  to  the 
commercial  posdbihties     any  project  can  be  given." 

Dr.  Haaiul  controverts  none  of  these  p<Hnts  in  his 
own  Bommary.  He  does,  however,  empha^se  the 
foct  that  the  experiments  at  livet  were  carried  ont 
in  furnaces  not  specially  designed  for  the  production 
of  |Hg  iron  from  inm  ore.  An  inproved  fnmace 
would,  in  Dr.  Hasaiel's  <^nnicm,  give  even  better 
resnlts.  So  far  as  cheap  power  is  concerned.  Dr. 
Haanal  states  that  he  is  credibly  informed  at  the 
Chats  Falls,  near  Ottawa,  the  water  power  can  be 
converted  into  electrical  energy  at  four-and-a<  half- 
dollars  per  electrical  horse- power  per  annum.  If  this 
is  really  the  case,  the  report  of  this  Commission  will 
mark  the  beginning  of  a  keen  struggle  for  the  iron 
and  steel  market  of  North  America,  between  Canada 
and  the  United  States. 

The  Canadian  Government  in  appointing  this  Com- 
mission has  acted  for  the  benefit  of  the  Empire 
generally.  British  over-sea  colonies  and  possessions 
cannot  yet  boast  great  iron  industries.  However, 
where  ore  is  plentiful,  and  water  power  sufficiently 
cheap— as  it  nuy  become,  hi  course  of'  time,  in 
Southern  India— fairly  large  local  Industries  may,  and 
probably  will,  spring  up. 


AGRICULTURAL  EDUCATION L\  CANADA. 

It  is  reported  from  Ottawa  Out  the  millionaire 
tobacconist,  Sir  ^niliam  Macdonald,  is  about  to 
eitablidi  at  St.  Anne's,  some  twmty  miles  from 
Montreal,  an  institutkm,  to  be  known  as  the  Macdo- 
nald Foundation  for  Rural  Education.  For  this  pur- 
pose 700  acres  of  land  has  been  bonghl,  and  a  million 
dollars  are  to  be  spent  in  the  completion  of  the 
scheme.  Sir  'William  Macdonald— who  was  knighted 
in  1898— has  already  given  between  two  and  three 
million  dollars  for  educational  purposes  to  the 
McGill  University,  and  boilt  and  maintains  the  Mac- 
donald Institute  at  Guelph  for  wtnnen  desfaoos  of 
taking  a  course  analogous  to  that  provided  at  the 

•'Ontario  Agricultural  College  fin  Men.  The  new 
instltntion  ia  expected  to  serve  fin-  the  Provfaice  of 

,  Quebec  a  poipose  analogous  to  that  served  hj  the 
college  and  fium  at  Guelph  for  the  Province  of  Ontario. 
Mr.  Robinson  resigns  his  position  as  Dominim  Com- 
missi oner  of  Agriculture  to  twcome  principal  of  the 

'  new  foundation.  For  some  time  past  he  has  been 
identified  with  the  establishment  of  schools  for  in- 
struction  in  manual  training,  the  encouragement  of 
nature  study,  and  consolidated  rural  schools.  Sir 
William  Macdtuald  pioviifing  the  fimds. 


Sir  William  Macdwiakl's  mtention  at  St.  Amie*» 
is  to  firand  an  iutitatian  where  scientific  instmctioD 
in  all  braachet  of  agilcnlture  can  be  g$ven ,  and  Mignial 
research  conducted.  The  experimental  station  wiB, 
of  OHine,  be  available  for  varied  experiments  in  the 
growing  of  crq>s.  Only  last  month  tbe  new 
consolidated  rural  school  at  Guelph,  which  owes 
its  existence  to  the  munificence  of  Sir  WilHam 
Macdonald,  was  opened  for  school  purposes.  Pro- 
fessor Hodgson,  of  McMaster  University,  has 
been  appointed  Principal,  and  the  experiment 
to  be  carried  on  by  the  school  will  be  watched 
with  much  interest.  There  will  be  a  consolida- 
tion of  four  sduxd  sectit»8  under  cme  roof, 
and  a  staff  teachers  doing  the  work  that  was 
fbrmeriy  done  by  (me  teacher  in  each  of  tbe  mral 
schools.  It  is  hoped  that  this  system,  when  under- 
stood, will  be  adopted  by  the  various  school  sections 
throughout  the  province.  By  amalgamating,  several 
school  tectioos  can  erect  a  suitable  building,  have 
graded  classes,  and  give  to  the  rural  scholars  a  much 
more  efficient  education  than  wonld  be  possible  under 
the  present  method  of  one  school  to  a  section.  The 
subjects  taught  go  beyond  the  ordinary  country  curri- 
culum. Tbe  main  idea  is  to  adiq>t  education  to  rural 
needs,  and  endeavour  to  teach  the  children  so  that  tbey 
win  be  in  sympathy  with  country  life,  and  not  be  so 
anxioas  to  leave  the  farm.  In  amalgamating  several 
school  sections  the  difficulty  of  getting  the  sdudars 
to  school  arifes,  bat  this  is  ob\iated  by  teinging  ^ 
the  children  in  large  vans.  The  school  has  six  of  j 
these  vans,  and  they  call  for  the  children  within 
a  radius  of  5^  miles.  The  van  calls  at  every  farm- 
house where  there  are  children.  Under  this  system 
of  bringing  children  to  the  school  the  trouble,  so 
marked  in  country  schools  in  sparsely  populated 
countries  like  Canada,  of  irregularity  of  attendance,, 
will,  it  is  hoped,  be  oveiccnne.  There  is  no  age  limit, 
but  die  school  is  confined  to  rural  children.  While 
similar  schocds  exist  in  several  American  State),  and 
in  New  Bmnsirick  and  Nova  Scotia,  the  Macdonald 
school  goes  a  step  further  in  instruction,  as  it  includes  I 
gardening,  each  pofMl  having  a  little  plot  of  gronnd  , 
to  be  cultivated  by  himself. 


ADMIRALTY  CffARTS. 

The  following  is  the  official  list  of  charts  issued  by 
the  Hydrographic  Department,  Admiralty,  in  Sep- 
tember and  October  last : — 

New  Charts. — Diagram  to  facilitate  the  obtainivg 
a  ship's  position  by  SiunnerV  method.  323)  to  32(0 
— Montbfy  wind  charts  fiv  the  South  Atlantic  ocean ; 
twelve  charts  bound  together  in  an  atlas.  3427 — 
France,  north  coast : — Rade  de  Brest.  3383— Nova 
Scotia  : — The  gut  of  Canso.  3450 — West  ludies  ^ 
Cuba,  South  coast: — Ensenada  de  Mora.  3454 — 
Central  America : — Plans  of  anchorages  on  the  north 
coast  of  Panama.   3447 — ^British  Columbia;  Van- 
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its  approaches.  344ft— Noith  Anieiica,  vent  a»st ; 
QHcn  Chatlotte  wmid :— Bhuideii  lurixMr.  34 jk> 
— North  America ;  Vummver's  Idand : — Galetai  and 
mem  duomels.  3443— North  America ;  VaDConver's 
island  :  —  Nawbitti  bar ;  BaU  harboar.  3452 — 
Fferaiaii  Gulf  entrance: — KborKawi  anchorage.  3456 
— Bay  of  Bengal,  east  coast : — Cox^s  Baxar.  3453 — 
Malacca  strait:— Klang  strait  and  approaches.  3368 
— Philippine  i&tands ;  sootb  part  of  Luzon  island :  — 
Baton  I.  to  San  Bernardino  I.,  and  Htmagaan  bay 
to  Inamok.  3459  — China,  south-east  coast ;  Hongbai 
baj : — Sam  chan  inlet.  139— Jqian :— Ildtsuki  jima 
10  Taka  duma,  indoiiH]^  the  northera  appro#Ghea  to 
Hndo  kaidjo.  3438~Japan :  — O  diima  to  Furabira 
vao.  5409 — ^Japan :— Iduiunnaki  wan  (Sendai  bay) 
aad  Sakata  ko  to  Tn^ani  kaikyo  (strait).  3439— 
SolooMn  islands,  Ysabel :— Austria  soood  (plan,  Al- 
lardyce  harbour).  3455— Pacific  ocean;  Loyalty  is- 
laBd5,  Urea  atoU  and  Beaulemps-BeaufH^  island.  1751 
— Rio  de  la  Plata ;  Sauc£  point  to  Martin  Garcia  island 
(plan  added,  Sauc^  harbour).  i88t — Indian  ocean  ; 
Cargados  Caiagos  inlands  (plan  added,  Agalega 
tshnda).  3031— Bays  and  anchtwages  on  the  east 
coast  ctf  Borneo  (new  plan,  Baja  and  Manimbora 
anchorages).  1384 — Paaific  ocean,  Loyalty  islands ; 
aachoragca  in  (plana  added,  Doldn  bay,  Gaatcha  bay, 
Ro  bay,  Poane  bay,  Aui  bay). 

Charts  that  have  recti ved  additions  or  corrections 
too  huge  to  be  conveniently  inserted  Iqr  hand,  and  in 
most  cases  other  than  those  referred  to  in  the  Admi- 
ralty Notices  to  Mariners  : — 

Nos.  1188— The  World  ;  coal  and  telegraph  chart. 
2212— England,  south  coast;  Teignmonth.  1776 — 
Faeroe  islands ;  Trangjisvaag.  3159— Norway:  Tor- 
bioinskier  to  Jcelden.  3160 — Norway;  Torbiornskier 
to  Rand.  2300— Baltic ;  Gulf  of  Bothnia ;  sheet  V., 
Stiemo  point  to  Fiidei&g,  &c.  2302— Baltic  sea; 
sheet  VU.,  Tome  point  round  the  besd  of  the  gulf  to 
Tanvft.  3345— France,  west  coast ;  Chenal  do  Four. 
274— North  Pcdbu-  chart ;  Atlantic  side.  278  -  North 
Polar  diart;  Padfic  side.  3740-Icdand  and  the 
Fxroe  islands.  2976— Iceland ;  Snefdls  Jokd  to 
North  cape.  2977 — Iceland ;  North  cape  to  Sigle 
fiord.  275 — America,  north  coast;  Smith  sound, 
Kennedy  and  Robeson  channels.  2564-  United 
States  America,  east  coast ;  Delaware  river ;  sheet  II. 
528 — SoQtb  America ;  sheet  IV..  Maranbam  to  Per- 
namboco.  1911^ — United  States,  west  coast;  Ap- 
psach  to  Jnan  de  Kuca  strait.  1908 — -Allrica,  south 
costt;  Port  Natal  entrance.  27^7— Banlu(-sb^t  to 
Sig^nte.  9410— Eastoo  archipeJi^T  '"^Kem  por- 
fiM.  941A— Eastern  archipelago,  ttSAtWI  portion. 
jAjT— Cdf^KSj  Strut  of  Makaaaar,  south  part.  1466 
— <lba,  cast  co»t ;  Hong'koag ;  F<^unmn  pass. 
a^o^Wrst  coaA  itf  Knw  «ad  Pescadores 
damiel.  913— Klorea,  iif&ilfA«i£}--tta<rkau  group  to 
l^rfford  i^Ucids.  104 — XQomSiiaicbi[Klj^'o,  southern 
piittiorj.  .ij*^'? — Korea,  Sotith-iri-sl  coast: — Port 
'iamijlon  to  M.ickjii  grouji.  i>W"j—Caialiite  islands. 
'     line  chails  aie  isaacd  by  Mr,  J.  D,  Potter, 


CORRESPONDENCE. 


THE  BRITISH  CANALS  PROBLEM. 
In  Mr.  Lee's  interesting  paper  on  "The  Britisb 
.  Canals  Problem,"  reported  in  the  Journal  of  the  sod 
instant,  be  seems  to  tacitly  assume  that  a  canal 
becomes  derelict  solely  through  neglect,  deliberate  or 
otherwise,  and  that  no  account  need  be  taken  of  the 
effect  of  the  speedier  and  more  convenient  competi- 
tive form  of  transit  tffered  by  the  railway  on  the- 
slow  and  cumbersome  means  afforded  by  the  canals. 
There  is  no  doubt  that  many  of  Mr.  Lee's  contentions 
are  perfectly  just,  but  it  appears  to  me  that  a  great 
deal  too  much  has  been  imputed  to  "deliberate 
neglect**  in  descrilnng  the  present  condition  of 
En^ish  waterways.  I  submit  that  in  most  cases  a 
canal  becomes  derelict  rimply  because  it  has  ceased  to 
be  of  use,  just  as  the  stage  coach,  for  annular  reason,, 
disappeared  on  the  introduction  of  railways.  It  is 
imposable,  indeed,  that  the  canals  can  ever  regain  the 
importance  that  belonged  to  them  when  they  consti- 
tuted the  only  means  ioi  the  inland  transport  of  heavy 
goods.  To  advance  eitravagant  claims  in  tbeir  favour 
is  merely  to  defeat  the  object  which  Mr.  Lee  has  in 
view. 

In  the  pa[>er,  French  waterways  were  referred  to. 
I  should  like  to  mention  a  few  important  facts  which 
Mr.  Lee  omitted.  In  the  first  (dace,  the  French 
waterways  are  quite  nnlike  our  own — they  aie  mostly 
inter-dependent.  In  the  second  place,  their  chief  ose' 
is  not  for  through  traffic,  but  is  almost  entirety  local,, 
or  between  particular  points  for  certain  special 
artic'es.  It  has  also  to  be  bwne  in  mind  that  over 
90  per  cent,  of  French  canal  traffic  is  on  first-clatiS. 
navigation,  and  tbe  enormons  length  of  secondary 
waterways,  constituting  three-fourths  of  the  whole 
system,  is  wholly  out  of  proportion  to  the  necessities- 
of  txansiL  AnoUier  important  fact  is  that  theFnglisb 
canok  carry  balf  as  much  again  in  tonnage  as  the 
Froich,  and  yet,  as  Mr.  Lee  pointed  out,  France  ba» 
spent  many  millions  <»  tbe  improvement  of  her  na\v 
gaUe  and  artificial  waterways.  Has  the  increase  of 
traffic  been  in  proportion  to  tlie  capital  expenditure  ? 

In  these  days  of  rapid  transit  the  desperate  slow- 
ness of  canal  transport  constitutes  its  main  disadvan- 
tage, and  this  is  experienced  in  France  just  as  much 
as  in  this  country.  To  send  goods  by  canal  from 
Rouen  or  Havre  to  any  point  on  the  central  cana> 
system  occupies  any  time  from  three  to  six  weeks. 
Delay  means  expense,  and  until  canal  transport  makes 
some  apfHOximation  in  the  matter  of  speed,  I  will  not 
say  to  the  railway,  but  even  to  the  road,  traffic  will 
-  naturally  be  divoted  more  and  more  into  other 
channds. 

After  making  full  allowance  for  canals  which  have 
become  derelict  because  they  are  practically  useless,, 
and  also  taking  into  account  the  disad\'antage  just  men- 
tioned, there  is  no  doubt  that  tbeutilityof  our  water- 
ways  could  be  largely  hx^^  talg^^^t 
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Aatinview  of  the  altmriDg  gnnrtli:  cff  muiicipalex- 
|)endittiK,  it  would  be  a  diuitroai  policy  to  give  ttSl 
farther  powers  to  the  kctl  anthorities  to  add  to  their 
already  hea^y  burden  of  debt.  What  data  can  Ur. 
supply  to  show  even  a  probability  of  a  snffidant 

■ -increase  (rf  canal  traffic  to  justiiy  saeh  acoane?  In 
the  present  state  of  national  6nance,  howe^'er,  some- 
thing more  than  a  probability  is  Decessaiy  before  in- 
clining ex^nditure  when  the  return  ntty  not  eveA  be 
sufficient  to  pay  the  interest. 

When  reform  is  needed  in  certain  directions  the  first 
suggestion  in  most  casea  is  to  give  the  local  aatho- 
vities  power  to  spend  more  money.  The  local 
wtbotities  have  already  spent  too  much.  In  new  of 
the  midovbted  Umitati(nis  of  canal  tramport  it  Mens 
to  me  quite  -onnecessaiy  to  plange  Intn  a  course  of 
«xpenditin«  when  other  means  can  be  adopted. 
<Tfanting  diat  the  railway  companies  place  obstacles 
in  the  way  of  tbe  fiill  and  legitimate  use  of  the  canals, 
the  remedy  is  obviously  to  compel  the  companies  to 
vemove  those  obstacles  and  reduce  their  rates.  If 
the  private  owners  have  a  fair  field  for  then*  enterprise 

'  they'will  not  hesitate  to  incur  expenditure  on  the  im> 
fxrovement  of  their  property,  but  if,  from  any  natural 
circumstance,  a  canal  cannot  compete  with  the 
railway,  or  attract  to  itself  a  certain  class  of  traffic, 
it  will  become  derelict,  and  no  artiiicial  means  of 

-  teBosdtatiott  will  save  it.  At  aU  events  I  mbnit  that 
the  remedy  for  whatever  ncn^ect  existi  is  not  to  be 
^bond  in  giving  ctuie  blaneht  to  the  lockl  aoAorities 
to  add  still  further  to  their  burdens  and  those  of  the 
<»>inmaDity  in  general.         W.  D.  McCohkp.ll. 

&ti  Burma-road,  Clitiold-pailc.  K.  ' 
D«c.  6th,  1904. 


GENERAL  NOTES. 


SoiciETV  OF  Musicians.— -The  Incorporated  So- 
ciety of  Musicians  will  htdd  its  Twenti^h  Annual 
Conference  at  Manchester  from  Janua^  and  to  ;tfa, 
1905.  Addresttiwill  be  ddiwed  bySirfVedMfck 
Bridge,  on  ■<  A  Weak  Fdnt  in  oar-  Mnsieal  Ednca- 
titm" ;  by  Mr,  W.  A.  C.  Cmickahank,  Mas.B.Ouo, 
on  "  The  Progress  of  Music  during  the  Nineteenth 
Cmtnry  "  ;  by  Mr.  James  Dawber,  Mus.B.  C^tab, 
on  "  The  AdvisafaUity  of  still  fiirther  Safeguarding  the 
Entnuice  to  the  Musical  ProfessitHi "  ;  by  Mr.  T. 
Henderson,  Mas.B,Daiielm.,  on  "  Some  Blots  upon 
English  Music";  and  by  Mr.  S.  Uidgley,  on 

Municipalities  and  Music." 

AirroHOBiLES  for  thk  Ceylon  GovEuniEKT. — 
"Up  to  mid-day  on  February  ist,  the  Goremmoit  of 
Ceylon  are  open  to  receive  tenders  for  the  conveyance 
of  mails  and  passengers  between  certain  pdnts  io  the 
island.  There  are  five  distinct  sections,  (i)  between 
Bandarawela  and  Badulla,  a  disUnce  of  tS  miles, 
twice  daily  in  each  direction;  (2)  from  Badulla  to 
Batbcakn,  a  distance  of  105  miles,  once  daily  each 
way !  (3)  'ran  Matale  to  Trincomaleej-  a  distance  of 


■97-iiiilei,  raoe  daOyeach^tayi  (4)  Grom'ColoabD  k> 
'CUlaWt  so-odles^  twice  daily  each  way;  mA  C5)  fion 
CUlaw  Ml  tO'Puttalam,  a  farUiflr  3a  iqiles,  once  daity 
bidi  my.  Titt  proposed  aofiea  4b  re^tiisd  C«  com- 
mence an  ist  July,  1905,  the  contract  being  fix*  tan 
;  years, 

AftMOKiAL  BEAklNGS.— Armorial  bearings  for 
Manitoba  have  been  approvM  at  the  Heralds'  College, 
and  the  Warrant  authorisitfg  tbeir  use  is  about  to  be 
dgned  by  the  King.  Similar  action  in  regard  to 
armorial  bearings  for  British  Cohmbia  and  Prince 

■  Edward  Idand  will  shortly  be  talwn.  Thcse-Uiree 
provinces  adopted  armorial  beariBgi  ■  tdthgnt  n- 
tluHity.  hence  they  could  'not  be  embodied  fai  Uus 
Coat  of  Arms  of  the  Dominion;^  As  soon  as  enuy 
is  made  in  thi  Heialds*  College,  and  a  Royal  Warrant 
issued,  thtf  Arms  of  Manitoba,  Biritish  ColnmlMa,  and 
Prince  Edward  Island  can  appear  in  the  Dominion 
Shield.    The  four  original  provinces  were  granted 

'  amorial  bearings  fn  1868.  Mr.  Joseph  Pope, 
C.M.O.,  Under  Secretary  of  SUte  of  Canada,  has 
been  working  for  several  years -to  induce  the  three 
provfaices  to  apply  for  appro\-al  of  their  heraldic 
devices. 

Historic  Ground.— There  is  fear  of  another  &I1 
of  rock  at  Quebec,  and  Lteuten&nt  Amio,  of  the  Geo- 
logical Survey,  has  been  instructed  to  make  a  thorough 
examination  of  the  cliff  with  a  view  to  the  adoption 
of  such  measures  as  will  prevent  a  recurrence  of  the 
slide  of  1889.  lliere  is  a  curved  strata  on  the  face  of 
Cape  Diamond  which  follows  an  upward  turn,  and  at 
the  foot  of  tbe  King's  Bastion  dips  towards  the  rivo'. 
Since  1889  several  crevices  have  developed  at  the 
'  King's  Bastion  which  extend  in  a  cfirection  parallel 
with  the  foot  of  the  citadel.  There  are  other  crevins 
nndoneath  the  west  comer  of  Dnfferin-tetrace.  The 
suggestion  has  been  made  that  If  the  foce  of  tbe  cHfT 
is  cemented  over  it  will  prevent  water  from  percolating 
through  the  fissures  and  further  faioVements  taking 
place. 

American  Wheat  Exports.— Refening  to  the 
article  on  the  British  Wheat  Supi^y  that  ai^>eared  in 
the  last  issue  the  /ourft^l,  n^xnts  prepued  by  the 
Department  of  Commerce  and  Labour  (U.S.),  and 
just  issDcd,  show  that  the  totd  (^portB'  of  uriieat 
during  the  nine  months  ended  September  30  last  were 
less  than  10,000,000  bushels,  as  against  55,000,000 
bushels  in  the  corresponding,  months  of  1903, 
96,000,000  bushels  in  the  similar  ^period  of  1903,  and 
139,000,000  bushels  in  the  nine  months  to  September, 
1901,  Even  flour  exports  are  beginning  to  show  the 
effect  of  the  great  shortage  in  the  ^'beat  supply  avail- 
able for  exportation,  and  for  the  nine  months  ended 
September  they  amounted  to  only  9,ooo,oco  barrels 
as  agunst  13,500,000  bairds  in  1903. 

Starungs  in   New    South  Wales.— The 
Government  Entomologist'  of  New  South  Wales, 
reporting  to  tbe  Ministry  of  Agricolture,  refen  to  the 
,  rapid  increase  in  the  number  of  starlings,  and  the 
injury  they  do.  ^|ft  ^^]^^(@^^^^  Mother 
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•fkumlOf  BOf  so  very  nany  yeats  ago;  staHiO)^  smim 
_  in  Victoria,  and  tie  gradnally  spreading  northwards. 
Flocks  of  them  have  recently  appeared  In  Sydney 
ddianb  and  gaideid;  'They  an  the  greatest  enemy  of 
<he  finit-gnnrers  who  here  to  cover  their  trees  with 
Mts  (while  <tbei  fniit  j»-y^  8"*^)  to  keep  the  birds 
off.  They  are  also  claiming  the  attentfon  of  squatters 
who  say  Uiey  perch  m  the  back  of  sheep  and  ]dack 
.  oat  tnfU  of  wool  ([»esiimably  for  nest  lining},  thus 
<faiHngiog  the  best  part  of  the  fleece. 

Hisioiuc  HoosES  IN  LoKlioM.— bi  May  of  \wA 
'  year  Uie  London  Coanty  ConncS  sanetioned  the 
erection  of  a  uUet  at  No.  122,  Gnat  Portland-street, 
in  memory  of  James  Boswdl,  the ;  biogn^her  of 
Samuel  Johnson.  Hie  hontc  in  question,  however, 
thouf^  occupying  the  site  of  the  premises  in  which 
BosweH  lived  and  died,  is  a  comparativelj'  new  bond- 
ing ;  and  before  taking  any  action  under  th^  authority 
of  the  Council  the  Local  Government  Kecods  Com- 
mittee took  into  consideration  the  qaestioa  whether 
it  was  desirable  to  continue  the  practice '  adopted  in 
se^'cral  instances  by  the  Society  of  Arts  of  indicating 
such  hoDsea.  As  a  result  it  was  feU  that,  while  there 
vere  in  Londtm  so  many  cues  in  which  the  Council 
had  tbe  opportunity  of  erectbg  a  tablet  on  houses 
winch  had  actually  been  the  residences  of  distinguished 
infividuals,  it  was  not  desirable  at  present  to  take 
action  as  regards  premises  whole  only  claim  to  dis- 
tinctiim  was  that  they  stood  on  the  site  of  houses 
fMmerly  occupied  by  tlie'  persons  whom  it  was  desired 
to  commemorate.  Steps  were  accordingly  taken  to 
ascertain  whether  there  was  in  existence  any  house 
actually  occupied  by  Boswell ;  and  it  has  been  dis- 
«OT«red  that  he  resided  fm  some  time  at  56,  Great 
<^een  street.  The  committee  now  recommend  tha' 
a  memorial  tablet  should  be  affixed  in  Great  Qneen- 
stre^  and  that  the  resolution  with  regard  to  GmA 
Portland-street  should  be  rescinded.  In  connection 
with  this  w<^  of  indicating  houses  of  historic  in- 
terest, (he  cmnmittee  have  had  under  consideration 
the  question  of  the  erection  of  a  memotiol  tablet  in 
tnemoty  of  Sir  Francis  Chantrey.  The  only  residence 
of  Sir  Francis  Chantrey  suitable  for  connnemoration 
was  102,  Buckingham  Palace-road ;  but  as'lbat  house 
has  been  recently  demolished,  the  committee  report 
that  there  is  no  residence  of  Sir  Francis  ^hantrey*s  in 
Loodon  to  which  tfaqr-can  recommend  that  a  memorial 
(afafet  ahbold  be  affiaedt 


MEETINGS  OJ^  THE  SOCI£Tr. 
Ordinary  Mf.etings. 

DiatHrrat  i4$«*<E'6H#(ig^  By{f^s. 

«r  Ac  Sodbty,  nfll  preMc. 

APIT.IHD  ART  SBC?nOK- 

H^amiStLfa,  at  4.30  or  o'dock;— 
Vwaaaaa.  io      p.m.).— "Stmt  Aicbltectm^** 


Pap^fet'Meetii^rs  aftbc'Cfan&tinas  :^ 

The^avigatlon  of  the  Nite.'**  By  SixViiUAX 

H.  PRI^CE,.l^,C»^j/.ft.S^^^^ 

"The  Protection  of  Buildings  from  Lightning.** 
By  KiLLINQWOKTH  HEDGES,  If  Jnst.C.E. 

"The  Firtaent  Aspect  of  Uie  Fiscal  Question." 
By  Sir  Chailhs  Malcolh  Kenvbdv,  K.C.M.O'., 
C.B. 

"BiWsht  Woddlafcdsv"  By  The  Right  HoH. 
Sis  Hbkb^t  Maxwell,  Bart.,  M.P.  ' 

"The  Supply  of  Electricity."  By  JamesNSLson 
Shoolbked,  B,A.,  M'.Inst.C.E. 

"  Time  Development  in  Photography,  and  Modeijn 
Mechanical  Methods  of  canymg  it  out.**  By  R. 
Child  Bavlkt. 

"London  Electric  Railways."     By  theHoH. 

iROBBrrP.  POETEH. 

'  "  "Lak*  BribA  and  Its  ConnrdSon  with  tbe  Great 
'Siberian  RaU*ay.*'  By  Artht R  Gvlstan. 
'  <<Some  Misconceptions  of  Musical  Pitch."  By 
John  E.  Borland,  (a)  i-'isual<~due  to  conven- 
'  tional  "bat  Inaccurate  notation;  {b)  ^uns/^-volume 
of  tone  mistaken  for  depth,  brightness  for  hd^t. 
Illustrated  by  voices,  instruments  and  diagrams. 

"  Wireiess  Telegraphy  and  War  Correspondence.** 
By  Captain  Lionel  James. 

"  The  British  Art  Section  of  the  St.  Loots  Exhibi- 
tion." By  Isidore  Spielvann. 

"Popular  Jcweby.*'  By  Monsieur  Laliqub 
(Paris).    [Appiitd  Art  Stetum.) 

"  The  Cape  to  Cairo  Railway."  By  Sir  Chaeles 
H.  T.  Metcalfe,  Bait.,  M.But.C.E.-  {CtOomal 
Section.) 

Cantor  Lectures. 
Mon^y, Evenings,  at  8  o'clock : — 
David  James  Blaikley,  "  Musical  Wind 

Instnimerits."    Four  Lecttlres  (With  musical 

iUustrations},  ■ 

Lecture  IIL — Xi^tumxu.—Reed  JHstruments. 
—  Single  and  doable  reeds— Craical  and  cylindrical 
tubes — Bagpipes — Shawms,  oboes,  and  bassoons — 
Clarionets — Saxophones. 

Programme  of  Musical  Illustrations, — Oboe  Solo, 
Concertino,  GuiUhaut^Hir^l.'L.  Fontayne.— Clarinet 
Solo,  Concertino,  .W.d>er,  Me.  Charles  Draper. — 
'  Baisooit  SolOj  Adagio  from-  Concerto,  Moaart^  Mr. 
E..F.  James.— Trio,  Oboe,  Clarinet  and  Bassoon, 
IfugutniH.-~M  the  Fianolbrte,  Mr.  R.  H.  Walthew. 


jiiVENiLB  Lectures. 

WednesdaT'  afternoons,  January  4  and  11, 
190S,  at  Five  o'clock,  Carmichael  Thomas, 
"  The  Production  of  an  illustrated  Newspaper." 
(Two  lectures.) 

Lecture  L— Jahuaxt  4.-^A  shcot  history  of 
the  eariy.  days  of  iUostnted  newapapars— novations 
for  fflostmting  ercnUi^ilBcisd  ^Ejtch&^feSde- 
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Special  war  artists — Photography  on  the  battlefield^ 
lite  amateur  photographer — Drawing  from  sketches 
Siege  sketches  hy  balloon  post — Mafeldng  sketches 
by  Colonel  Baden-Powell — PVoduction  of  process 
plates. 

-  Lecture  II.— January  ji.  —  Compositors  at 
,  work— Preparation  of  stereos~Mana&ctnre  of  paper 

— The  piiating  office— Folding  and  atitching  macbines 
Colow  printing— ImpcMtance  of  good  titles — The 

editw's  waste-paper  basket — Curious  aketchct:  the 
:  Russian  censor— Foreign  illustrated  newspapers. 

The  lectures  will  be  fully  illastrated  1^  lantern 
slides.  An  exhibitbn  of  drawings  will  be  shown  on 
the  walls. 


'  J/E£TiyaS  FOR   THE  ENSUING  WEEK. 

UoKDAY,    Dbc.    la... society  OF  ARTS,  Jdia  street. 

Adclpfai,  W.C.,  8  p.m.   (Cantor  Lectnrei.)  llr. 

David  James  Blalkley,  "  Uutical  'Wind  Instrn- 

meDta."   (Lectura  III. — Reed  loitnunentii  with 

Uiuica]  IllnitratiDBi.)  • 
Eacineera,  in  the  Ttaeatra  af  Aa  United  Ser^ce 

Inttitution,  Whitehall,  S.W.,  7)  p.m.  Anonal 

G  CDC  ml  Meeting. 
Mechuiical  EnKineera,  Storey't-fitet  Weatmintter, 

S.W.,  8  p.m.   {Gradnatet  Sedioa  )  Mr.  A.  C 

He««,  "  Gai.Eafiiae  TesttBf ." 
Chemical  ladnatiy  (London  Section},  Bvrihiffton- 

bouK,  W.,  8  p.m. 
Sumyora,  la.  Great  Geotge-itmett  S-V.,  8  p.m. 

tlx.  Jowpb  Jopllnc,  "  Notes  on  Clay  Workbg, 

more  paiticulBi-  Brickj  and  Tiles." 
Oeo^phical,  Univertitr  of  London,  Bvrlingtoo- 

gardeni,  W.,  8i  p.m.    Uajor  Delme  RadcliSe, 

"  The  Anglo- Qermaa  Bonadaiy  Expe^tioa  in 

Eait  Africa." 
Camera  Club,  Charing-croia-iroad,  W.C.,  8]  p.a> 
Medical,  11,  Chandoc-ttreet,  W.,  «ip.m. 
London  laititntiont  Finabuiy-circiUi  E.G.,  5  p.m, 

Mr.  O.  ClavMn,  "  A  Sketch  of  tlte  Derelopment 

of  Ptaintiac." 

TVBSDAV,  Dkc.  i3...A^atic.  tt,  Albomario-itraet,  W„  3 
p.m. 

Eact  India  Association,  Westminster  Palace  Hotel, 
S.W.,  4  p.m.  Sir  W.  Mackworth  Yonng,  "  The 
Progress  of  the  Punjab." 

Medical  aod  Chinugica],  >o,  U  an  over-square,  W.,  8} 

Cinl  Engiaeen,  S5r  Oieat  Oeovga-itieetp  S.V^., 
8  p.m.  Messrs.  Arthur  Wood-HllI  and  Edward 
Davy  Pain,  "The  Constnictioa  of  a  ConciMe 
Railway  Viadact." 

Zoological,  3,  Hanover-square,  W.,  8}  p.m.  i.  Hon. 
Walter  Rothschild,  "  Some  Notes  on  Anthropmd 
Apes."  3.  Dr.  W.  O.  Ridewood,  "  The  Cranial 
Osteology  of  the  Clape<rfd  Fiiliea.**  3.  Prof.  E.  A, 
MinChIa;  "  The  Characters  and  Synonymy  of  the 
British  Species  of  LtucMoUnia." 

Colonial  Inst.,  Whitehall -rooms,  Whitdtall -place, 
S.W.,  4I  p.m.  LienL  -  Colonel  James  Hayes* 
Sadler,  "  Present- Day  Uganda." 

Horticultural,  Drill  Hall,  James-street,  Victoria- 
street,  S.W.,  3  p.m.  Mr.  T.  Sedgwick,  "  Fruit 
Preserving." 

WBDNZSiMY,  Dkc  14...SOCIETY  OF  ARTS,  John-street. 
Adelplu,  :W.C.,  8  p.m.    Mr. ,  Chas.  D.  Abel, 
"  The  Patent  Laws." 
Biblical  Aidimdogr,   37*  Great  Raiadl-straat, 
4lP.'a-  .  . 


Chepikal,  BniHngtoB-lMmse,  W.i  5}  p-m.  i.  Ur^ 
V.  H.  Veley,  ^  Hydndysis  of  ABaonium  Salts." 
>.  Mr.  A.  E.  Dnastao,  *'  rhe  Visconty  of  Liquid 
Miatures."  (Part  11.)  3.  Mr.  J.  A.  Cain,  "  The 
Dtaio-reaction  in  the  IMphenyl  Series."  (Part  n. 
"  Ethoiyboniidine.").  4.  Mr.  P.  C.  Ray,  "  The 
Salphate  and  the  Pbo^hate'  of  the  Dimercnnm- 
moniuBS  Series."  5.  Messrs.  R.  Ueldola  and 
L.  Lynon,"  A  Method  fbr  the  Direct  Production 
of  certain  Aminoaso  Conponnds  " 

Japan  Society,  so,  Hanover -square,  W.,  8|  p.m. 
Dr.  Vaughan  Cornish,  "Japanese  Temples  and 
Monasteries." 

Royal  Literary  Fund,  7.  Adclphi-torraco,  W.C., 
3  p.m. 

British  ArcbKologica]  Associatios,  33,  S*ckrUl»- 
■treet,  W„  8  p,n. 

British    AstrODMakal,    Slon   CeUega,  nctoiia- 
wbankment,  E.G..  p.m. 
Thuksdav,  Dbc.  15... United  Service  Institution,  WhitehaltF 
S.W.,  3  p.m.   Mr.  W.  Kirton,  "  Wth  the  Japa- 
nese at  the  passage  of  the  Yalu." 

Royal,  Burlington-house,  W.,  4)  p.m. 

Linnean,  Burlington-house,  W..  Sp.m.  i.  Dr.T.  W. 
Woodhead,  "The  EcoloKy  of  Woodland  Plants." 

2.  Mr.  C.  C.  Hnrst,  "ExpeiimenUl  Studies  in 
Heredity  In  RabblU." 

London  Institution.  Flnsbnry-circns.  E.C.,  6  p 
Mr.  J.  S.  Shedlock,  "  Bird  Mu«c." 

Mining  and  Metallurgy,  Geological  Society's  Rooms, 
Burlingtcm-honse,  W.,8p.m.  I.  Messrs.  R.  Arthur 
Thomas  and  W.  P.  O.  Macqueen,  "  The  Dust  in 
the  Air  and  the  Gases  from  Explosives  in  a  Cornish 
Mine  (Dolcoath),  and  the  efficacy  of  nietfaoda  of 
dealing  widi  Oem,"  >.  Mr.  £.  F,  Hairla,  "  Tbn 
Pemaoganate  Chlwination  Process  at  Betfuuga." 

3.  Mr.  L.  H.  L.  Huddatt  "  SL  David's  Gold  Mine, 
N.  Wales."  4.  Messrs.  B.  H.  Bennetts  and  L,  J. 
W.  Jones,  "  A  New  Slag  Car." 

Optical,  so,  Hanover- square,  W.,  8  p.m.  Mr. 
Brown,  "  Direct  Stereoscopic  Projection." 

Electrical  Engineers,  25*  Great  George -street,  S.  W.. 
8  p.m.  I.  Discussion  en  Mr.  Searle's  paper, 
"Studies  in  Magnetic  Testing."  Mr.  W.  P. 
Adams,  "The  Combination  of  Dost  Destmcttm 
and  Electricity  Works,  Economically  Coik- 
sidered." 

Historical,  Clifford's-inn  Hall,  Fleet-street,  E.G., 
5  p.m. 

Numismatic,  11,  Albemarle- street,  W.,  7  pm. 
Camera  Club,  Charing- cross -road,  W.C.,  8}  p.m. 
Friday,  Dkc.  16.. .United  Servii»  Institutioa,  WhitdiaU^ 
S.W.,  3  p-Bk, 

Royal  lastltntlon,  Albemarle- street.  W..  S  p.m. 
Weekly  Meeting,  9  p.m. 

CM!  Engioeerm.  15,  Great  George- street,  S.W.,  9 
p.m.  Students'  Meeting.  Mr.  R.  H.  Lee  Pennell, 
"  Folkestone  Harbour  :  Gylinder-SinUag  at  tb» 
Root  of  theOldRcr." 

College  of  Ph)ticians,  Pall-mall  East,  S  W.,  s  p.m. 

North- East  Coast  Institute  <A  Engineers  and  Ship- 
builders, Newcastle-^on-Tyne,  7I  p.m.  Mr.  James 
Dickie,  "  Launch  of  die  U  S.A.'  Cruiser,  Somth 
Dai/t/a." 

Art  Workers'  Guild,  CllSbcd'a-inn  Hall,  Flert- 

street,  E.G.,  8  p-m.  . 
Qnekett  toicroecopical  Clnb,  aa,  Bui0*ar-iqnaie» 

W.G.,8p.m. 

Mechanical  Enginews,  Storey's-gate,  Westminster, 
S.W.,  t  p.m.  I.  Gapt.  H.  Riall  Sankey  and  Mr. 
J.  Kent-Smith,  "Heat  Treatment  Kverlme^ 
'  witb  Chrome-Vanadium  Steel."  «,  Discnssioa  on 
the  November  paper,  ^^mpact  XesU  on  tbe 
•        •  WriughtS^5^t»fe*H9H(8ei^Ogle 
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NOTICES- 


NEXT  WEEK. 

Monday,  Dbcemrbk  19.  8  p.m.  (Cantor 
Lecture.)  D.  J.-  Blairley,  "Musical  Wind 
Instruments."  Lecture  IV..  (Flutes,  with 
momcal  illustrations.) 

Tuesday,  December  20,  8  p.m.  (Applied 
Art  Section.)  Thomas  Graham  Jackson, 
R.A.,  "  Street  Architecture." 

Further  details  of  the  SocieQr's  meetings 
iriO  be  found  at  the  end  of  this  number. 


THE  JOURNAL. 
The  members  will  have  noticed  that  since 
the  commencement  of  the  present  session  the 
number  of  pages  in  the  Journal  devoted  to 
miacellaaeoua  jnatters  has  been  slight^  in. 
creased.  It  is  intended,  from  the  commence- 
ment of  the  New  Year,  to  continue  and  to  add 
to  this  enlargement. 

The  size  of  the  Journal  must,  as  hitherto, 
vary  with  the  length  of  the  Society's  proceed- 
ings, which  are  published  each  week,  but  it  is 
intended,  as  a  rule,  that  the  usual  number  of 
pages  (including  advertisements)  should,  in- 
fiitace,  be  33  instead  of  24,  at  all  events  during 
the  session,  and  these  additional  pages  will 
aSord  room  for  a  larger  anwuat  of  jjeneral 
iaSDnnation  bearing  on  the  objects  of  the 
Sttcie^. 

.Ila  estinmtiqi^ia  which  ihejourtial  is  heid, 
ttaifaliy  tbemeai^PB  m4  the  general  public, 
b  *ell-knun*n,  but  if  the  memberf  of  t^e 
Society,  especially  those  residing  abroad,  Rill 
^iisi  hv  sending  to  the  Secretary,  information 
flf  a  suitable  character  for  publication,  the 
Cwmtil  Wieve  that  the  value  and  inttrt^st  of 

^Jmnalmy  be  stiU  further  iiicreaB«dAA9<^ 
4al  kt  may  be  made  even  more  usefhl  ta  the 

than  it  is. 

Council  trust  that  they  may  rely  on  the 
toift  ocMiperation  of  the  menibers  in  a  matt^ 
»iiwiiiUm1  t9  ^,wic2i«»  of 


JUVENILE  LECTURES. 

The  usual  short  course  of  lectures  adapted' 
for  a  juvenile  audience  will  be  delivered  on 
Wednesday  afternoons,  January  4th  and  nth, 
at  5  o'clock,  by  Mr.  Carmichael  Thouak, 
Treasurer  of  the  Sociefy,  on  "  The  Production. 
of  an  Illustrated  Newspaper." 

Each  member  is  entitled  to  a  ticket  admit- 
ting two  children  and  an  adult. 

A  sufficient  number  of  tickets  to  fill  the  room 
will  be  issued  to  members  in  the  order  in  whkb 
applications  are  received. 

Members  who  desire  tickets  for  the  course 
are  requested  to  apply  for  them  at  once. 


CANTOR  LECTURES. 
Mr.  D.  J.  Blaikley  delivered  the  thirj 
lecture  of  his  course  on  "  Musical  Wind  In- 
struments," on  Monc[ay  evening,  lath  inst. 
The  special  subject  was  Reed  Instruments,, 
and  musical  illustrations  were  given  an  the 
Oboe  by  Mr.  J.  L.  Fonteyne  ;  on  the  Clarinel( 
by  Mr.  Charles  Draper,  and  on  (he  Bassoon 
by  Mr.  £.  F.  James.  Mr.  R.  H.  Walthev 
accompanied  the  instruments  on  the  piano- 
forte. 

The  first  lecture  of  the  course  will  be  printed 
in  the  next  number  ai  the  fournal. 


PROCEEDINGS  OF  THE  SOCIETY. 


riFlH  ORDINARY  MEETING. 

'Wednesday,  Decembbr  T4th,  1904 ; 
Alexander  Sieuens,  M.Inst.C.E.,  Pres.' 
Inst.E.E.,  Vice-President  of  the  Society,  in  tbe 
chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 
Baytey-WorthingtoD,  A.  B.,  8,  Balfom^placc;  Mount 

street,  W.       _  n  \ 
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Beadman,  Thomas  W.,  58.  Nortbcote-road,  St. 

Margaret's,  Tnickenbam. 
Forbes,  David,  5.  Beoedict-road,  Brixton,  S.W. 
Hatscbck,  Emil,  A.M.I.Uech.E.,  34,  W«st  Twenty' 

fiftli-street,  New  Yoric  Qty,  U.S.A. 
Hiynes,  Josiali  Edwud,  Union  OffiMS  Sttxmd  md 

Pagaohill,  Stroud,  Gloncestershire. 
Kerr,  Rennie  M  Jc<^,  Gokak  FoUb,  Bdganm  Dis- 

trie*,  India. 

McLaren,  William  David,  A.M.I.Mech.E.,  Thomason 
Engineering  College  Workahops,  Roorkee,  India. 

Mitchell,  Arthur  Edward,  10,  Lower  Moont  Pleasant- 
avenue,  Rathmines,  Dublin. 

KicboIlF,  Captain  Alfred  Edward,  Cotnrdd,  Hocn- 
chnrch,  Essex. 

Rejnuddi,  Majar  Janies  M.,  Bnrdett,  New  Yori^, 
U.S.A. 

WeiAopf,  AlcHs, ,  3,  Sophienstrasse,  Hanover, 
Germany. 

Wharton,  William  Henry,  L.R.C.P.,  i,  Brick  dam, 
Cteorgetown,  Demerara,  British  Guiana, 

Wilson,  Geoi^e  Lewia,  522,  Hi^>road,  Tottenham, 
N. 

The  foUowiog  candidates  were  biUloted  i<a 
and  duly  elected  members  of  the  Society : — 

Chambers,  John,  MdEOpeka,  HaitinKi,  Hawke  Bay, 

New  Zealand. 
HipiHsley,  Clare  Robert,  4,  Belgrave>teTrace,  Bath. 
Mowcroft,  William,   Marah-avenne,  Wolstanton, 

Staffs. 

Owen- Jones,  John,  Shortmead-street,  Biggleswade, 
Beds. 

Peacock,  James,  13.  Fencharch-a\-enue,  E.C. 
Sapara-WiUiams,  Hon.  C,  M.L.C.,  Lagos,  West 
Africa. 

Smith,  Thomas  Strethill,  32,  West-biU-rx>ad,  South- 
fields,  S.W. 

Walkius,  John,  48,  Westboume  <  street,  Sloane- 
square,  S.W. 

Weston,  Edward,  645,  High-street,  Newark,  New 
Jersey,  U.S.A. 

The  Chaiiuan  stated  that  owing  to  indisposition 
Mr.  Abel  was  unfortunately  unable  to  read  his  paper 
himself.  It  would  therefore  be  read  by  Mr.  Abd's 
partner,  Mr.  A.  G.  Bloxam. 

THE   PATENT  LAWS. 

By  Charles  Denton  Abel. 

Having  regard  to  the  fact  that  laws  relating 
to  the  grant  of  letters  patent  for  inventioa 
have  now  existed  in  England  nearly  three 
centuries,  and  in  some  of  the  other  principal 
States  for  about  100  years,  one  would  have 
thought  that  an  experience  extending  over  so 
large  a  time  would  have  resulted  in  some 
degree  of  unifoimity  in  the  admit. istration  of 
hose  law3  in  most  countries,  but,  curiously  to 
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relate,  so  far  from  this  being  the  case,  there 
are  at  the  present  time  no  two  of  the  |Hrincipal 
States  in  which  any  substantial  unifbrmity  in 
this  respect  exists.  There  was,  however,  up  to 
two  years  ago,  a  broad  line  of  demarcation 
which  divided  the  patent  laws  of  the  different 
States  into  two  principal  groups,  namely,  00 
the  one  hand,  in  countries  such  as  England 
and  France,  the  grant  of  letters  patent  was 
practically  unconditional,  being  only  subject  to 
a  supervision  to  insure  the  compliance  of  die 
applicants  with  certain  prescribed  rules  and 
fcvmalities,  while,  on  the  other  hand,  countries 
such  as  the  United  States  and  Germany  sub- 
jected all  applications  for  letters  patent  to  a 
rigorous  examination  as  to  the  novelty  of  the  in- 
vention, and  refused  the  grant  to  all  those 
applications  which,  in  the  opinion  of  the  Patent 
Office  officials,  did  not  contain  a  sufficiently 
novel  invention.  This  being  so,  the  question 
forces  itself  upon  one's  mind  as  to  which  of 
tiiese  diametrically  opposite  systems  is  the 
correct  one,  or  whether  they  are  not  both 
defective  in  some  respect  ?  Now,  in  order 
to  consider  this  question  properly,  it  is  neces- 
sary first  to  see  what  are  the  interests 
involved  that  shotdd  govern  the  mode  of  pro- 
cedure, and  here  we  find  that  they  are  of  a 
two-fold  nature  ;  on  the  one  hand,  there  is  the 
interest  of  the  inventor,  who,  having  made 
what  he  considers  a  valuable  invention,  and 
having  perhaps  spent  considerable  time  and 
money  in  practically  working  it  out,  naturally 
desires  to  reap  an  adequate  pecuniary  benefit 
therefrom  by  means  of  patent  protection  ;  00 
the  other  hand,  there  are  the  interests  of  the 
community  or  of  the  State,  which  is  willing  to 
pay  a  certain  prif»  in  order  that  its  industries 
may  benefit  by  the  use  of  a  really  good  and 
novel  invention,  but  does  not  want  to  pay  that 
price  for  an  invention  that  is  not  new.  From 
this  consideration,  it  will  be  apparent  that  the 
indiscriminate  grant  of  patents  for  inventions 
is  against  the  interests  Of  the  State,  and  that 
if  there  really  existed  some  perfectly  reliable 
and  equitable  way  of  determining  whether  an 
invention  is  novel  and  useful  or  not,  the  system 
of  examination  in  this  respect,  and  of  making 
the  grant  of  a  patent  dependent  upon  the  proof 
of  novelty,  would  be  the  correct  one,  as  an 
inventor  cannot  reasonably  expect  to  be  put  in 
a  position  to  derive  pecuniary  benefit  by  the 
grant  of  a  patent  for  an  invention  which  was 
made  by  others  before  him. 

But  unfortunately  there  is  no  perfect  system 
in  existence,  and  in  my  opinion  there  never 
will  be.   In  all  the  Stateo^where  this  system 
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<tf  dectding-  upon  the  patent  ability  of  an  in- 
vention is  carried  out,  the  practice  is  full  of 
errors  and  anomalies ;  patents  are  there  still 
granted  for  inventions  that  areold»  and  patents 
are  refused  for  inventions  that  are  new  and 
valnable.  thereby  both  doing  great  -  in- 
jastice  to  the  inventor,  and  also  detrimentally 
a&cti«g  the  interests  of  manubcturing  in- 
dustries, inasmuch  as  an  inventor  who  is 
refused  protection  for  his  Invention  has  no 
incentive  to  devote  his  time  and  capital  to 
perfecting-  it  and  getting  it  taken  up,  and  the 
iavention  may  thus  be  lost  to  the  industry  to 
which  it  belongs. 

Kow  these  defects  in  the  system  are  mainly 
due  to  two  causes,  namely,  firstly,  to  the  fact 
that  power  is  given  to  a  single  examiner,  who 
■nay  or  may  not  be  properly  qualified,  to  refuse 
an  application  for  a  patent  upon  such  grounds 
as  he  may  think  fit,  and  secondly,  to  the  fact 
that,  owing  to  a  system  of  false  economy,  the 
examining  staf^  appointed  to  do  the  work  is 
totally  inadequate  for  the  purpose,  so  that  an 
examiner  is  required  in  dte  space  of  a  few 
boors,  firstly,  to  instruct  himself  as  to  the 
aature  and  merits  of  an  invention,  and  then 
to  search  in  ixder  to  ascertain  its  novelty,  with 
the  result  that  owing  to  the  want  of  proper 
time  fcr  deliberation,  his  decisions  are  as 
«ften  wrong  as  they  are  right,  and  that  he 
ftcquently  totally  misconceives  the  g^t  of  the 
inventio::^  to  begin  with.    As  a  proof  of  the 
above  assertion,  I  need  only  point  to  the  fact 
that  both  in  the  United  States  and  in  Germany 
cases  are  continually  occurring  where  the 
primary  examiner's  decisions  refusing  the 
grant  of  a  patent  are  reversed  on  appeal,  a 
fact  which  I  believe   every  patent  agent  't 
even  moderate  practice  can  confirm.    It  may, 
of  course,  be  argued  that  as  there  exists  this 
safeguard  of  appeal,  there  is  no  great  harm 
done  by  the  primary  examiner's  rejection,  and 
if  every  inventcv  were  a  man  of  means,  and 
in  a  position  to  empl<^  a  competent  profes- 
sional adviser  in  prosecuting  his  application 
for  a  patent  that  might  be  so.    But,  unfor- 
ttuiately,  a  very  large  proportion  of  inventors 
are  not  men  of  means,  and,  in  consequence, 
not  being  aUe  to  affird  the  fees  of  a  com- 
petent jvofessional  ad.  ^er,  they  either  pro- 
secute  their  af^lications  then:selve&  or  employ 
some  unqualified  person  for  the  purpose.  As 
a  result,  when  the  primary  examiner  refuses 
the  application  uf  ■>  .c!^  an  applicant,  the  latter 
mqr  dther  bet'cve  the  t^illacious  arguments 
4t  the  examine,  and,  con^'^'iuently,  abandon 
tei  application,  or  he  may  lie  prevented  by 
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lack  of  funds  from  goiog  to  the  expense  of  in 
appeal. 

In  order  to  show  that  my  statements  as 
to  the  detrimental  effects  of  the  United 
States  and  German  systems  are  not  imaginary, 
I  will  first  refer  to  a  case  that  has  lately 
occurred  in  the  practice  of  my  firm  in  respect 
of  an  invention  of  some  importance,  which, 
being  about  to  be  introduced  on  a  large  scale, 
may  possibly  interest  my  hearers.  In  the  year 
1901,  Messrs.  Vogt  and  von  Reckling^usen 
applied  for  a  United  States  patent  for  a  method 
of  and  apparatus  for  producing  motive  power 
by  causing  an  explosive  charge  to  force  a  body 
of  water  into  a  chamber  where  it  was  stored  at 
high  pressure,  and  whence  it  was  taken  for 
working  hydraulic  motors.  In  order  that  the  * 
proceedings  before  the  United  States  examiner 
may  be  thoroughly  understood.  I  will  describe 
broadly  the  construction  and  action  of  the 
machine  for  this  purpose,  referring  to  the 
diagram  on  the  wall.  In  this  diagram, 
which  only  shows  the  main  operative  parts 
of  the  machine,  there  is  a  cylindrical  com- 
pression and  explosion  chamber,  the  lower 
end  of  which  is  surrounded  by  an  annular 
chamber,  wherein  water  is  stored  at  a  corh- 
paratively  low  pressure,  the  pressure  being 
exerted  by  a  cushion  of  compressed  air  in  the 
upper  part  of  the  chamber.  This  low  jmssure 
chamber  is  adapted  to  communicate  with  the 
fitst  chamber  through  openings  which  are, 
however,  normally  closed  by  means  of  a  piston 
having  passages  through  it  controlled  by  a  self- 
acting  lift  valve.  Above  this  second  chamber 
is  another  annular  chamber  which  is  adapted 
to  communicate  with  chamber  i  through  open- 
ings which  are  normally  closed  by  a  self- 
acting  lift  valve.  This  chamber  3  contains 
water  subjected  to  a  high  degree  of  pressure  by 
a  cjshio.i  of  compressed  air  at  top.  The 
chamber  has  an  inlet  for  explosive  chains, 
a  discharge  valve  for  the  combustion  gases 
aniii  an  air  supply  valve.  The  three  cham- 
bers being  filled  with  water  to  about  the 
extent  shown,  the  action  of  the  machine  is 
as  follows :  Assuming  the  upper  part  of 
chamber  i  to  have  been  filled  with  air 
through  the  valve  an  explosive  charg:  is 
admitted  through  a  nozzle  controllen  by 
a  suitable  valve.  Hereupon  the  piston  is 
raised  by  mechanism,  not  shown,  sufficiently 
to  uncover  the  openings,  io  that  the  water 
contained  in  chamber  2  is  forced  through  the 
said  openings,  and  through  the  valve  of  the. 
piston  into  the  chamber  1,  thereby  forcing  up 
the  column  of  water  tlierein^^d  tima  com- 
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pressjng  the  explosive  cbar^.  This  is  tlien 

fired,  and  the  resulting  explosioo  drives  the 
column  of  water  through  the  openings  into 
chamber  3,  thus  compressing  the  air-cushion 
to  a  greater  extent  and  consequently  subject- 
ify -the  water  to  a  higher  degree  of  pres- 
sure. The  water  in  chamber  i  having 
thus  again  sunk  to  about  the  level  .ii\dix:ated, 
the.  escape  valve  and  air  valve  are  both 
opened  anct  a  scavenger  blast  of  air  is  made 
to  drive  the  combustion  gases  afS.  On  the 
oecurrence  of  the  explosion,  the  piston  and. 
valve  ar^  forced  down  into  ■  their  original 
position,  strutting  off  the  communication ' 
between.!  and  2.  The  water  under  high 
p^ese^re .  stored  by  the  above  action  in 
cbapiber.  3  is  led  off  through  a  pipe  to 
any  .suitable  hydraulic  motor,  th^e  discharge 
frtmi  which,  still  under  a  certain  pressure,  is 
led  back  through  a  pipe  into  chamber  2  to 
replenish  its  store.  The  piston  being  again 
raised,  the  above-describedaction  is  repeated,, 
and  so  on  continuously.  \t  will  thus  be  seen 
that  apart  |rpm  the  construction  of  the  ^chine 
there  fs  a  two-fold  action  of  the  liquid,  first  in 
being  forced  up  in  chamber  i  so  as  to  compr^ . 
the  explosive  charge,  and,  second,  in  being 
forced  by  the  explosion  into  the  chamber  3. 
In  the  claims  originally  made  in  the  specifi- 
cation of  .(he  United  States  application,  the 
aboive-desqribed  action  (tf  the  liquid  was  re- 
ferred to  19  setting  forth  the  construction  of 
the  nj^9hifle.  These  claims  were,  however, 
obj^(;t^d  Xf>  by  the  examiner  as  being 
"  functiopj^l,!'  un<^er  a,  peculiar  rule  of  the 
United  St^^s  Patent  Office,  which  I  have  for- 
merly exp^id^d  in  my  letter  in  the  Society  .of; 
Artf5^f«r>!o^f  July  29th,  1904.  Sepa^te  claims 
for  the  method  of  operating  were  then  drafted 
and  submitted  to  the  examiner,  who,  under 
another  peculiar  rule  of  the  office.  (>trhich  has 
since  been  declared  ultra  vires  by  the  Su- 
pren(te  <i?pfMt  in  the  ca^  of  Steipmcttz  v-  Allen. 
1090  Q,549i.  of  which  particulars  are  given  in 
Appendix  No.  4)  refiised  to  allow  these  claims 
to,  be  iocli^fled  in  the  same  patent  with  the 
cLaims;  ^r,t)i^  apparatus,  in  consequence  of 
wl^ich,  th$  inventors,  acting  under  my  advice, 
tilpd  a  separate  application  for  the  method  of, 
op^ating^in  vhich  the  claims  required  to  be. 
4P.  ^vc^r^ed  aq  to  avoid  all  meqtion  of  the 
appara];u$  {in.  compliance  with  another  peculiar 
rple  of  the  office)  as  the  foUojiviog  claim,: 
which  I  quote  by  way  of  example,  will. show : — 

■:fflhstiiDprovnaenti)itlie  ait  of  produefaig  liquid 
imdeK  prcHore  ^odi  coubts  in  providing  s  bo^'oT, 
UqRM.  a|i4«  S.hsa^^fiv  pnfimning  work,  and  ■ 


second  body  of  Kqad  nnfet  a  lower  bod,  vAidi  i» 
nude  to  comptess  an  exfdosive  charge,  and  csaung 
the  explosion  of  such  charE^  to  act  upon  a  portioB  of 
the  liquid  of  lower  bead  and  cause  it  to  rejdmish  tbe^ 
liquid  under  the  higher  head,  substantially  as  de- 
scribed." 

After  various  comnunications  had  passed 
between  the  examiner  and  my  firm's  repre* 

sentative  at  Washington  upon  the  question  as- 
to  whether  there  was  a  patentable  melhoci 
involved  in  this  new  application  car  not,  the- 
examiner  finally  refused  to  allow  the  patent, 
stating,  "It  is  still  thought,  particularly  ti» 
view  of  the  Supreme  Court  decision  in  Buscb 
V.  Jones,  that  the  alleged  method  presented  by 
the  claims  is  the  mode  of  operation  of  the 
apparatus  employed."  My  clients  then  ap- 
pealed against  this  decision  before  the  Board 
of  Examiners  in  Chief,  with  the  resdt  that  the 
examiner's  decision  was  reverse^  and  the 
patent  was  granted.  As  the  Examiners  in 
Chiefs  ruling  on  the  question  of  the  method) 
claims  being  patentable  or  not  is  of  con-, 
siderable  interest  to  inventors  and  patentees 
generally,  I  have  given  it  In  full  in  Appendis 
No.  I,  as  it  would  take  too  long  to  quote  it 
here ;  I  will  only  give  here  the  first  sentence 
as  showing  how  emphatically  they  declared 
the  primary  examiner  to  be  in  the  wrong : — 

*' As  to  the  ground  of  rejection  on  the  alleged 
absoice  of  true  method  claims,  the  validity  of  these 
claims  as  true  inocess  claims  nnder  the  deciritHk 
of  the  Courts  is  too  plain  to  admit  of  discusnon." 

It  will  be  seen,  from  what  I  have  stated,, 
that  in  the  first  instance,  the  examiner  obliged 
my  clients  to,  take  out  two  patents  instead  of 
ope,  thus,  causing  them  double  expense,  and 
this  on  account  of  a  rule  of  the  Patent  Office 
which,  as  before  stated,  has  since  been  de- 
clared ulira  vires ;  secondly,  in  denying 
the  existence  of  a  patentable  method  be  puk 
them  to  the  additional  expense  of  appealing* 
against  his  decision. 

Had  my  clients  been  of  limited  means,  ot- 
bad  they  been  badly  adnsed,  they  would 
probably  have  accepted  the  examiner's  de- 
cision as  finalj  and  would  thus  have  lost  the, 
most  valuable  part  of  their  invention,  because, 
the  apparatus  for  carrying  out  the  method  of 
operating  could  be  constructed  in  various^ 
other  ways  than  that  which  was  covered 
their  second  patent. 

Many  cases  similar  to  the  above  could  be. 
quoted,  both  before  the  United  States  and,  the 
German  Patent  Offices,  where  the  advise 
deciuon  of  the  examiner  has  been  reversed 
on  appeal,  but  it  would  ^ead  too  Ear  to  go^ 
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into  these  here.   lo  Appendix  2,  I  have  given 
^further  case  before  a  Urtited  States  examiner, 
fD  Appendix  3, 1  have  given  a  case  bef<(>re 
a  GfQDaa  examiner,  in  which  he'  rejected  an 
application    simply   because  he   quite  niis< 
understood   the   purport  of  the  claims.  A 
further  instance  of  the  prejudicial  effect  that 
-the  action  of  a  United  States  examiner  may 
have  upon  the  interests  of  an  inventor,  vdW  be 
found  in  Appendix  4,  which  gives  an  ab- 
-stnct  of  the  judgment  of  the  United  State? 
Supreme  Court  in   the  important  case  of 
"Steinmetz  v.  Allen,  from  which  it  will  be  seen 
ihat  it  took  the  petitioner  over  seven  year: 
to  vindicate  his  rights,  owing  to  the  im- 
decision  of  the  examiner,  in  refusing 


'will  also  be  s^en  from  this  Table  that,  with  the 
■  exception  of  one  or  two  minor  States  the  pro- 
•  Jwrtion  of  refections  have*  gndtuHy  increaserd 
from  1901  to  1903 — in  the  case  of  Germany 
from  63  per  cent,  to  "jo  per  cent. 

No  one  who  has  had  much  to  do  with  patents 
for  inventions  would  be  prepared  to  saythat 
the  proportion  of  old  inventions  to  new  ones  is 
'anjrthing  like  so  large  as  this.  From  my  own 
experience,  extending  over  about  45  'years,'^I 
should  put  the  proportion  in  cases  thkt  have 
come  before  me,  roughly  at  about  one  olH 
invention  to  five  or  six  new  ones.  Unfortu- 
nately no  such  Table  as  the  above  is  published 
in  the  United  States  reports,  but  the  latter 
give  the  number  of  applications  for  patents  ib 
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■to  allow  him'  to  appeal  fifom  the  examiner's 
decision  to  the  Board  of  Examiners  in  Chief. 

How  seriously  the  above  system  of  exami- 
nation, as  carried  out  in  Germany,  operates 
-^unst  the  Interests  of  the  inventor  will 
*»  evident  on  considering  the  above  Table, 
poblisbed  —by-' the-  German  ■{^tent  Office, 
slwwing  the    number    of   patent  applica- 
tions and  number  of  patents  granted  dur- 
ing the   years  1901,  -1.902,   190,5,  particu- 
larisiAg  ■'file    applicatibns'  <  made    by  the 
<!ernian  inventors,  and  tliose  of  the  inventors 
of  all  tW  other  Stated.    It  itfifl  be  seen  from 
this  Tablei  that  the  total  average  percentage 
'4>f  patentrgranted  is  only  38*5'  per  cent,  of  the 
digestions,  while  for  Germany  alone  the 
'Average  only  amounts  to  34*2  per  cent.  (!n 
it  was  only  30-9  per  cent.),  in  other  words, 
-it  shows  that  oUt  of-every  three  applications 
^fit  a'  patetit  prftctScally  two  are  refused.  It 


the  year  1903  at  49,289  and  the  number  of 
patents  granted  at  31,046;  that  is  to  say  63 
per  cent,  of  the  applications,  or  approxiiitdtely 
double  the  percentage  granted  in  Germany. 
Referring  again  to  the  Table,  it  may  be  as 
well  to  point  out  that  this  entirely  dispels  the 
erroneous  idea  entertained  hy  many  English 
patentees,  that  great  favouritism',  is  shewn 
in  the  German  Patent  Office  to  German- in- 
ventors to  the  detriment  of  foreign  inventors. 

'  It  wilt'be  seen-  that  the  average  percentage  ot 

'  patents  granted  to  German  applicants  is  onTy 
34*2,  whilfe  the  percentage  granted  to  United 
States  applicants  is  59"4,  arid  the  percentage 

■  of  patents  granted  to  English  appHeants  is 
54-1 ,  so  that  as  a  matter  of  fact,  the  Gcrinan 
inventors  come  inuch  worse  off  -  than  tRe 

'  foreigners. 

-  I  think  that  on  considering  the-  facts-which  I 
have  given  it  «n  be^^nir411jg.^^g»t 
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my  assertion  that  the  system  of  examioation 
as  carried  out  by  the  United  States  and 
Gennaay  is  highly  prejudicial  to  the  inventor, 
is  perfectly  justified,  suid  this  beiog  so,  the 
question  arises,  is  it  not  possible  to  devise 
some  system  intermediate  between  that  of  the 
indiscnminate  grant  of  patents,  and  this  very 
objectionable  one.  that  would  fairly  satisfy  the 
interests  of  the  inventor  and  those  of  the  com- 
munity ? 

Now,  fortunately,  such  a  system  can  be 

devised,  and  was  in  fact  proposed  by  me  some 
forty  years  ago,  and  it  is  a  matter  of  wonder  to 
roe  why  it  was  not  until  the  year  1901  that  our 
Government  could  be  persuaded  to  take  it  into 
consideration  and  finally  embody  it  in  the 
Patents  Act  of  190a.  This  system,  which  is 
to  be  pat  in  force  by  the  Patent  Office  on  the 
ist  January,  1905,  consists  shortly  in  this,  that 
on  an  applicant  lodging  a  complete  specie- 
cation  at  the  Patent  Office,  a  full  and  careful 
search  shall  be  made  by  the  examining  staff 
among  all  patents  takon  out  mthin  the  last 
fifty  years,  in  order  to  ascertain  whether  the 
invention  claimed  is  really  new.  If  a  prior 
patent  should  be  found  which,  in  the  opinion 
of  the  Comptroller-General,  more  or  less  an- 
ticipates the  invention,  the  applicant  is  to  be 
apprised  of  this,  and  it  is  open  to  him  either 
to  amend  his  specification  if  he  is  convinced 
of  the  correctness  of  the  assertion,  or  to  argue 
against  the  Comptroller's  opinion.  If  after 
hearing  his  arguments  the  Comptroller  is  still 
of  opinion  that  the  applicant  is  anticipated  by 
the  prior  patent,  he  has  the  power,  subject  to 
an  appeal  to  the  Law  Officer,  to  cause  a  refer- 
ence to  be  inserted  in  the  specification  to  the 
'  prior  patent  or  patents  in  question.  Thus 
any  intending  licensee  under  or  purchaser  of 
the  patent  is  at  once  made  aware  of  the 
alleged  anticipation,  and  is  put  in  a  position 
-  to  decide  for  himself  what  may  be  the  value  of 
the  patent  in  the  &ce  of  the  prior  publication. 

I  think  it  will  be  agreed  that  this  system  is 
a  perfectly  equitable  one,  as  it  still  leaves  the 
.  inventor  perfectly  free  to  take  out  his  patent 
for  whatever  it  may  be  worth,  while,  at  the 
same  time,  it  prevents  him  from  impoungupon 
the  public  witii  a  bogus  patent.  As  long  ago 
as  the  year  1855,  in  a  paper  that  I  read  before 
the  Society  of  Engineers,  I  very  strongly  advo- 
cated this  system  and,  among  other  arguments, 
I  stated  as  follows,  in  referring  to  the  question 
of  the  novel^  of  inventions  :— 

*'  or  this,  and  of  the  other  points,  a  duly  qualified 
Board  of  Examiners  would  be  quite  competent  to 
-judge ;  they  thonld,  howei-er,  only  have  the  power  M 


absolately  refusiDg  applkations,  the  alleged  inven- 
tions of  what  were  baaed  upon  assoaiptions  obnoaaly 
at  variance  with  known  physical  or  mechanical  lawv, 
while  in  all  other  cases  where  their  opinion  differed 
from  that  of  the  inventor,  the  matter  should  be  re- 
ferred to  a  patent  tribunal  to  which  the  inventor 
should,  under  any  circumstances,  have  the  power  of 
appealing ;  and  if  the  oirinion  of  the  ezamhieis  were- 
endoned  hf  this  tilbaiHl,  it  should  be  ai^wnded  to> 
the  qtedfication  of  the  patent.** 

It  will  be  seen  that  the  mode  of  procednre 

now  adopted  is  based  exactly  upon  these  lines- 
The  important  question  now  arises,  however^ 
as  to  the  manner  in  which  the  system  is  going- 
to  be  carried  out  so  as  to  be  perf^tly  just  to  tbe 
inventor.  This  practically  resolves  itself  into-a 
question  as  to  the  amount  of  money  that  is  to  be 
spent  for  this  purpose,  that  is  to  say,  it  depends 
on  the  one  hand  upon  whether  a  perfect  system 
of  classi&cation  of  inventions  is  to  be  provided, 
which  will  enable  the  examiners  to  ascertain 
in  the  shortest  possible  space  of  time  all  prior 
patents  that  may  bear  upon  the  invention  of  an 
applicant,  and,  on  the  other  hand,  it  depends 
upon  the  number  and  quaUty  of  the  examining 
staff  that  is  to  be  employed  upon  this  wort. 
If  money  is  to  be  stinted  on  either  of  these 
heads,  then  it  would  be  far  better  to  abandoD 
the  system  altogether.  Now  both  in  the 
United  States  and  in  Germany,  a  system  of 
parsimony  prevails  in  this  respect.  It  is 
true  that  m  the  United  States  a  foirly 
perfect  system  of  classification  of  inventions 
has  been  worked  out,  but  as  regards  the 
examining  staff  the  number  of  men  engaged 
on  the  work  is  ludicrously  inadequate,  and 
this  remark  applies  equally  to  the  German 
Patent  Office,  as  will  be  shown  from  the  fol- 
lowing data.  Referring  in  the  first  place  to 
Germany,  there  were  in  the  year  1903,  28,315 
applications  for  patents  which  had  to  be  dealt 
with  by  an  examining  staff  numbering  217. 
This  gives  as  the  work  of  each  individual 
examiner  an  average  of  130  applications  to  be 
dealt  with  in  the  year.  As  I  am  informed  that 
.  there  are  about  1 ,940  official  working  hours  io 
the  year  in  Germany,  this  will  give  an  average 
time  of  about  15  hours,  during  which  the  ex- 
aminer must  completely  deal  with  one  inven- 
tion ;  that  is  to  say,  he  must  first  thoroughly 
study  the  invention,  he  must  then  make  a  con)- 
plete  search  as  to  novelty,  and  must  argue  the 
case  at  length  with  the  applicant,  involving 
in  many  cases  a  long  correspondence  and  re- 
consideration of  amended  specification,  claii^s 
.  and  drawings,  before  he  can  come  to  a  final 

decision  respecting  the 
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WH4d  have  to  be  accomi^shed  in  the  before- 
BKntioned  average  time  of  15  hoars,  a  task 
nhicfa  anyone  acquainted  with  this  class  of 
work  will  admit  to  be  a  perfectly  impossible 
one.  In  the  United  States  the  case  is  still 
worse ;  hefe,  there  were  in  1903  no  fewer  than 
49.389  appUcations  Cm-  patents  that  had  to  be 
dealt  with  an  examining  staff  numbering 
36t,  giving  roughly  190  applications  to  be 
dealt  with  by  one  examiner  in  the  year.  The 
oomber  of  ofiBcial  working  hours  in  the  United 
States  is  about  1,911,  thus  giving  an  average 
time  of  ten  honrs  for  an  esamtner  to  deal  with 
one  application.  Now  the  result  of  this  very 
inadequate  time  allowance  is,  that  the  ex- 
aminers do  not,  and  simply  cannot,  e£5ciently 
<Id  the  work  tiiat  is  supposed  to  be  cairied  out 
by  them. 

The  applicant's  invention  is  not  carefiilly 
studied  by  them,  and,  as  a  consequence,  is 
frequently  entirely  misunderstood ;  also,  in- 
stead of  making  a  careful  search,  and  only 
drawing  the  applicant's  attention  to  those 
prior  patents  that  really  more  ot  less  antici- 
(>ate  his  invention,  they  simply  pick  out  all 
fatents  that  deal  with  the  class  of  invention 
10  question.^  and  practically  say  to  the  appli* 
cant,  *'  Alt  these,  in  my  opinion,  anticipate 
_your  invention,  prove  to  me  that  they  do  not." 
The  unfortunate  applicant  then  has  to  wade 
through  peiliaps  a  dozen  or  more  speci6ca- 
tions  in  order,  pos«bly,  to  find  that  the 
vnajority  thereof  in  no  way  relate  to  his  in- 
^ntion  at  all,  and  that  this  is  not  antici- 
pated  by  anyone  of  them. 

I  am  sure  that  anyone  who  has  had  to  deal 
to  a  considerable  extent  with  the  United 
States  and  German  Patent  Offices,  will  bear 
«e  ont  in  this  statement.  In  order  to  give 
«ome  idea  of  the  inadequacy  of  the  United 
States  and  German  examining  staffs  for  tho 
work  they  have  to  perform,  I  have  requested 
■one  of  the  searchers  employed  by  my  firm  to 
ascertain  the  average  time  occupied  in  effect- 
ing a  search  as  to  the  novelty  of  an  invention, 
far  which  porpose  he  has  taken  all  searches 
«iade  him  between  June,  1903,  and  June, 
^904.  There  were  in  all  31  searches  which 
•occupied  altogether  2,440  hours,  giving  an 
average  of  80  hours  for  each  search.  In 
comparing  this  time  with  the  figures  before 
fetated,  however,  it  is  necessary  to  take  the 
icdloiring  pcHnts  into  consideration.  Firstly, 
the  searcher  happened  to  have  no  searches 
<rf  very  short  duration  during  that  year,  which 
*otild  have  reduced  the  average,  the  shorted 
<Be  occapyiog  21  homrs,  and  secondly,  the 
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patent  office  indexes  and  illustrated  abridg- 
ments were  the  only  means  available  to 
the  searcher,  while  the  official  examiner 
would  have  his  specially  prepared  detailed 
classifications  of  inveotions  to  help  him. 
Taking  these  points  into  account,  I  would 
be  willing  to  put  the  average  time  of  an 
examination  and  search,  to  be  property 
carried  out  by  the  Patent  Office  examiner,  at  a 
much  lower  figure  than  my  searcher's  average, 
say  about  30  hours  as  compared  with  15  hours 
and  10  hours  now  allowed  respectively  by 
Germany  and  the  United  States. 

If  my  estimate  is  correct,  then  it  would 
appear  that  the  German  staff  should  be  at 
least  doubled,  and  the  United  States  staff 
trebled;  I  say  "at  least"  because  it  should 
be  stated  that  the  work  of  the  searcher  in  ques- 
tion would  end  with  reporting  to  his  emjdoyers 
the  number  of  prior  English  patents  relating  to 
the  invention  found  him,  and  woidd  not 
include  the  considerable  additional  work  of 
searching  among  foreign  patents  and  other 
publications,  of  carefully  examining  the  patents 
and  pubUcations  found,  and  subsequently  re- 
porting thereon,  which  the  foreign  official 
examiners  have  to  do. 

I  now  come  to  the  important  question  as  to 
what  our  Patent  Office  proposes  to  do  when 
starting  upon  the  new  system.  I  am  informed 
that  the  Comptroller-General  proposes  to  start 
with  an  examining  staff  consisting  of  24  chief 
examiners,  34  deputy  examiners,  and  131 
assistant  examiners,  making  a  total  of  179 
examiners. 

Taking  the  number  of  complete  specifica- 
tions to  be  examined  in  one  year  at  15,831, 
that  being  the  number  filed  in  1903,  this  will 
give  88  specifications  to  be  dealt  mth  in  one 
year  by  each  examiner.  Assuming  the  number 
of  official  working  hours  to  be  1,430,  that  being 
the  number  given  by  the  Comptroller-General 
in  the  official  report  of  1901,  this  would  give  16 
hours  as  the  total  time  an  examiner  could 
devote  to  one  application. 

The  next  Table  shows  the  above  quoted  data 
for  the  United- States,  Germany,  and  England, 
from  which  it  will  be  seen  that  with  the  pro- 
posed staff  of  1 79  examiners  the  system  would 
be  no  more  perfect  than  it  is  in  Germany.  It 
may  be  that  the  Comptroller-General  only 
proposes  this  number  to  begin  with  and  intern^ 
to  increase  it  gradually  as  the  work  increases, 
and  this  would  be  right  enough,  because  of 
course  the  full  number  of  applications  to  be 
examined  would  only  be  reached  at  the  end  of 
the  first  year.   I  fearB|fljggif|;jQ©<9g|€not 
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hi«  intiQitioD,  because  in  the  report  of  1901, . 
when  speaking  of  the  resnlts  of  the  trial  search 
which  the.  Con^trollei  had  had  made,  he  gives . 
it  as  his  opinion  that  one  examiner  could  deal . 
^ith  111  aj^licatione  in  the  year,  which  ^Dutd  . 
give  an  average  of  only  13  hours  for  each  case. 

In  considering  this  point  it  is  to  be  observed 
that,  the  work  ,of  examination  in  respect  of 
English  patent  applications  will  be  much . 
Keavier  thaa  either  in  the  United  States  or 
Gennany,  lor  the  following  reasons  :— 

Applications  fpr  English  patents  contain  as 
a  rule  a  very  much  greater  amount  of  subject- 
matter  tjian  ia  the  case  with  United  States 
and  Qerroan  applications,  because,  as  is  well- 
known,  the  idea  of  what  constitutes  one  in- 
vention is  very  much  more  limited  in  those 
States  than  in  Great  Britain.  This  is  proved 
by  the  fact,  that  when  United  States  inven- 


ttian  n£»e  United  Sfeates  patents  -and  Gontaio#> 
51  claims. 

Thus,  it  will  be  seen  that  the  Englishi. 
examiner  who  had  to  deal  with  this  patent  - 
would  have  to  do  the  same  amount  of  work^ 
as  the  United  States  examiner  expended  on- 
the  examination  of  nine  United  States  patents. 

Here  I  may,  parenthetically,  draw  attentions 
to  another  example  of  the  old  story  of  English 
liberality  in  dealing  with  subjects  of  foreign* 
States  and  the  illtberality  of  those  States  in- 
dealing  with  English  subjects.     While  our; 
Patent  Office  allows  any  number  of  United 
States  or  German  patents  to  be  combined  in.*, 
one  English  one,  the  Patenf  OfiKoes  of  those' 
not  only  do  not  allow  this,  but,  owing  to  their 
peculiar  views  as  to  what  constitutes  one  in- 
vention, they  actually  require  a  large  propor- 
tion of  English  specifications  to  be  divided' 
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Cottntry. 

Number  of 
app1ir:ition<  to  b<' 
nAmined  in 

Number  of 
fiamiiuDg  ttaS. 

Number  of  appli- 
cation* to  be  rx' 
a  mined  onr 
eumioer  in  one 
year. 

Official  working 
hours  in  a  y«ar. 

A  vera  M  tiin« 
afFordea  an  ex- 
.-iminer  for  dealing 
with  one  applies  * 
tioa. 

49.2S9 

1 

361 (Of 

190 

lObmKS. 

28.3 '3 

130 

1,940 

\$  hours. 

15,821 

179  ('•)  . 

88 

1.430 

16  faount. 

(a)  Coapoitd  of  38  Chief  Eaamlnera,  43  Firrt  Atsiitant  Examiners,  5a  Second-cla«,  61  Third-clais,  70  Ponrtb-clast. 
ib)  CompoMd  of  86  Chief  Examiners,  131  Anistant  Exadiinen. 

(f)  Co^pOMd  of  >4  Cbiaf  Bxaaititan,y4  Di^u^ Examiners,  and  iji  Aniitant  Bxamtners. 


ttons  are  sent  over  here  to  be  patented,  it  is 
quite  a  common  occurrence  for  the  subject-- 
ipatter  of  several  of  these  to  be  included  in 
ope,  English  patent.  This  was  the  case,  for 
ejuunple,  with  a  series  of  patents  relating  to 
mechanical,  cashiers,  which  I  had  under  con-, 
aideTati9n  some  time  since,  9ne  of  which. 
No.  2130  of  1902,  contained  the  subject-matter 
of  fovr  United  States  patents,  and  consisted 
of  21  pages  of  text,  and  23  sheets  of  drawings. 
The  apparatus  described  simply  bristles  with 
minute  and  complicated  details,  all  of  which 
¥rere  claimed  and  would  have  to  be  separately 
searched  for  by  the  examiner.  How  long  it 
would  take  an  examiner  to  deal  properly  with 
this  speci6cation,  I  should  be  afraid  to  say. 
This  is  by  no  means  an  exceptional  case,  a 
large  number,  of  similar  patents^  mostly  of 
American  origip,  being  taken  out  every  year ; 
to  give  another  example,  there  is  a  patenti 
Mq.  2302  of.J902,  on  the  suhjicct  of  golf  balls, 
wluch  iQf^udes      sut^ectrmafter  pf  no  Iffv^ 


up  into  a  number  of  separate  applications 
thus,  for  example,  my  firm  was  obliged  to* 
divide  the  subject-matter  of  the  English  Patent 
No.  15286  of  1885  for  the  well  known  Welsbach- 
incandescent  light,  into  five  United  'States- 
applications,  while  another  patent  on  the  same- 
subject,  No.  3592  of  1886,  had  to  be  divided- 
iflto  four  United  States  patents.  Again  ani 
English  patent  for  a  typewriting  machine  had 
to  be  divided  into  five  German  patents,  evenj 
after  abandoning  several  of  the  impiovements;. 
thus  involving  the  patentees  in  an  expenditure 
of  ;^i,3i2  los.  for  keeping  up  these  patents  as> 
compared  with  the  cost  of  ^^99  for  the  British^ 
patent.  It  is  a  question,  therefore,  whether 
something  should  not  be  dcme  in  the  way  of 
retaliation,  by  our  Patent  Office  refusing  ta 
allow  pio^  than  one  foreign  patent  to  be  in- 
cluded in  one  British  patent. 
,  In  the  new  rules  lately  issued  by  the  Boaisd 
of  Trade,  ^,me  geveral  proviaion  h^s  been 
m^e  w.this  dir^l^on^b(^0g^  th«t 
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-  when  a  specification  comprises  several  dte-  '  of  view.    Thus,  on  the  one  haoi,  fn '  tie 

tinct  matters,  they  shall  not  be  deemed  to  United  States  a  patentee  is  aHowed  to  include 

constitute  one  invention  by  reason  only  that  '  in  one  patent  several  separate  improvimente 

they  are  afl  applicable  to  or  may  form  parts  ■  ori  one  and  the  same  machine,  but  if  an  inveti- 

«f  an  existmg  machine,  apparatus  or  process,"  tion  is  capable  ofbeingcarried  out  iii  TOrfmisly 

which  nde,  however.  wiU  of  course  apply  not  ■  tnodrfied  ways  and  it  is  necessaFy  to  claim 

*nly  to  such  cases  as  I  have  mentioned,  but  each  of  those  modifications  separately  in  order 
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1 

rr  not  comniiiies  a 
paUntabU  hnfiuUbn. 

iVaaS  IS  (UattBtd  to  oe  -M* 
diuUi  in  a  fatent  as 
mt  Hrventiam. 

What  /firm  thtclaitMratt 
rtfuind  t»  take. ' 

United 
-SUtes. 

Any   combhutioD  of 
devices  that  it  stibitanti- 
■My  new  is  paisntaMe. 

Such  new  combinatkms 
need  not  necessarily  pos- 
sess vaj  portiaikr  tedmi- 
cal  advantage  over  amllar- 
known  combanations. 

Several  improvements 
rdating    to    the  same 
madiine  may  bt  indnded, 
although  they  may  not  be 
dependent    upon  each 
other. 

ModificatioD  of  an  in- 
vention. If  required  to  be 
claimed  separately,  have 
.  to  fixm  the  sobject  of 
separate  patents. 

Claims  for  apparatus  at 
machinery  may  consist  0' 
a  men  enumeration  of  the 
parts  constituting  a  new 
combination  without  any 
statement  of  tbdr  rd&tion 
to  eadi  other. 

Claims   of  a-  "  func- 
tional" nature,.  set- 
ting forth  the  operation, 
effected  by  (he  several 
parts  of  a  machine  enume- 
rated are  not  allowed. 

Romany. 

A  new  comlMnation  of 
devices,  no  matter  how 
different  from  known  com- 
binations for  the  same 
purpose,  is  not  conadered 
a  patoitable  invention,  un- 
less  it  can  be  shewn  that  a 
substantially  new  technical 
advantage  is  doived  thsro- 
from, 

A  vciy  small  modifica- 
tion of  a  known  device, 
method  or  process,  can 
constitute  a  patentable  in- 
vention,  provided  it  b 
shewn  that  a  sabstantiaUy 
new  technical  advant^e 
ii  derived  therefrom. 

Several  improveinenta 
relating    to    the  same 
machine  oannot  be  in- 
cluded in  one  patent  un- 
less they  are  necessarily 
dependent  upon  each  other 
in  their  functions. 

In  a  patent  for  a  sub* 
stantially   new  machine, 
apparatus,    or  process, 
there  may   be  included 
sepante  claims  for  modi- 
fications thereof. 

Clahns  nerdy  setting 
forth  a  combination  tit 
devices,  without  any  state- 
ment  as  to  how  thqr  ope- 
rate, are  not  allowed. 

Claims  are  required  to 
be  of  a   "  fiinctionld " 
nature,  i.e.,  they  must  set 
forth  the  opeiaticm  of  the 
parts  enumerated. 

generaUy  to  all  patent  a^Ucations,  and  the 
Afficdt  question  wttl  arise  as  to  the  proper 
definition  to  be  put  upon  the  term  "  one  inven- 
tioo.*'  As  t  have  before  mentioned  both  the 
United  States  and  the  Gennan  Patent  Offices 
Have  pat  a  very  Strict  interfvetation  upon  this 
tern,  hot,  curiotidy  enough,  the  rules  in  this 


to  properiy  secure  them,  the  Patent  0£Sce 
looks  upon  each  such  modification  as  a  sepa- 
rate invention  and  consequently  the  inventofis 
obliged  to  taltt  out  a  separate  patent  for  each 

one. 

In  Germany,  on  the  other  hand,  the  a|^li- 
cant  is  allowed  to  include  seic^I  nodifica- 
tloM  of  afk  in«M«t4lgiiabdi9»Jk^<3^lte« 
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patent,  but  if  the  invention  relates  to  several 
improvements  in  one  and  the  same  machine, 
which  improvements  have  no  direct  relation  to 
each  other,  then  the  German  Patent  Office  says, 
that  each  of  these  improvements  is  a  separate 
invention,  requiring  a  separate  patent.  The 
German  and  United  States  Patent  Offices  are 
equally  divergent  in  their  views  upon  all  other 
questions  relating  to  patents,  and  by  way  of 
cm4osity  I  have  exemplified  this  on  the  pre- 
ceding Table. 

As  an  example  of  the  lengths  to  which  the 
German  Patent  Office  will  go,  in  subdividing 
inventions,  I  cited  a  case  in  my  letter  in  Uie 
Society  of  Arts  Journal  of  the  26th  February, 
1904,  in  which  my  clients  were  required  to  take 
out  two  separate  patents  for  improvements  in 
connection  with  one  and  the  same  lever  device, 
because  an  improvement  relating  to  means  for 
connecting  the  one  end  thereof  was  not  neces- 
sarily applicable  in  combination  with  another 
improvement  relating  to  its  fulcrum.  Our 
Patent  Office  has  hitherto  taken  a  view  which 
is  equally  divergent  from  both  the  United  States 
and  the  German  views  on  this  question  of  one 
invention.  The  Comptroller  has  allowed  a 
number  of  different  improvements  in  one  ma- 
chine, and  also  several  modifications  of  the 
same  to  be  included  in  one  patent,  but  when  a 
certain  improvement  was  claimed  to  be  applic- 
able to  another  class  of  machine,  he  has  held 
that  this  was  a  separate  invention  requiring  a 
separate  patent. 

From  the  paragraph  which  I  have  before 
quoted  from  the  new  rules,  it  would  appear 
that  the  Comptroller  is  now  going  to  adopt  a 
definition  similar  to  the  German  one,  but  let  us 
hope  that  he  is  not  going  quite  so  far  in  this 
direction  as  in  the  instance  which  I  have  cited. 

As  I  have  before  stated,  the  efficient  carry- 
ing out  of  the  new  system  depends  probably 
quite  as  much  upon  a  proper  classification  of 
the  inventions  as  upon  the  number  and  quali^ 
of  the  examining  staff. 

The  search  as  to.  the  novelty  of  an  inven- 
tion is  obviously  enormously  facilitated,  if 
one  has  close  at  hand  a  complete  a^ynopsis 
of  all  prior  patents  in  any  way  relating  to 
the  invention  in  question. 

Now  the  most  perfect  system  of  classifica- 
tion in  existence  is  probably  that  carried 
out  by  the  United  States  Patent  Office. 

In  this  office,  the  subjects  of  invention  are 
divided  into  235  classes,  and  these  classes 
are  distributed  among  38  examining  divi- 
sions of  the  office.  The  plan  according  to 
which  the  different  subjects  are  distributed 


among  nsany  of  these  diviaioo»  is  somewlUit 
perplexing,  for  exam]^  to-  division's* 
find  allocated  book-brndiog,  fine  arts,  har- 
vesters, jewellery,  and  music,  and  it  is  some- 
what difficult  to  see  how  the  examiner  iik 
charge  of  this  division  can  be  thoroughly 
at  home  in  such  diverse  subjects  as  book- 
binding, harvesters,  and  music.  Again,  i» 
division  25  we  find  such  heterogeneous  sub- 
jects as  artesian  and  oil  weHs,  butchering,, 
mills,  stoneworking,  threshing,  and  veget;d>le- 
cutters  and  crushers. 

Furthermore,  seeing  that  all  other  sub- 
jects relating  to  agriculture  are  included  ia> 
divinon  i,  it  is  difficult  to  understand  why 
harvesters  are  put  in  division  5.  and  thresh- 
ing-machines in  division  25. 

Division  20  again  includes  the  various  sub- 
jects of  artificial  limbs,  builders'  hardware,, 
dentistry,  locks  and  latches,  safes  and  under- 
taking. However,  it  may  be  supposed  that, 
the  chief  examiner  in  chaige  of  the  ffivisioih 
has  undir  him  assistant  examiners,  each  of 
whom  is  more  particularly  conversant  witU 
one  or  more  of  the  classes  of  the  inventions^ 
in  that  division  that  are  of  a  cognate  nature. 
The  several  classes  enumerated  in  each  divi- 
sion are  again  divided  into  a  large  number 
of  sub-classes,  which,  for  example,  in  class. 
144,  relating  to  wood-working,  amount 'to< 
over  300,  each  of  which  sub-classes  relates, 
to  some  special  detail  of  a  particular  kindt 
of  wood-working  instrument.  Thus,  for  ex- 
ample, if  the  sufcgect-matter  of  an  appli- 
cation relates  to  a  special  kind  of  boring 
tool,  the  examiner  finds  to  his  hand  no  les» 
than  21  classifications  of  tools  or  devices- 
that  come  under  this  heading,  and  he  can  at 
once  put  his  hand  upon  all  the  patents  that 
relate  to  a  boring  tool  of  the  nature  of  the- 
invention  in  question. 

But  however  complete  this  system  of  classi- 
fication may  be,  it  still  does  not,  in  my  opinion,, 
go  far  enough.  There  are  a  considerable- 
number  of  inventions  patented  every  year  that 
include  new  or  improved  devices  which  are 
applicable  generally  to  a  great  variety  of 
machines  or  apparatus,  and  that  may  be  termed 
"machine  elements;"  such  for  example  as 
valves,  levers,  cranks,  eccentrics,  differential 
motions,  stuffing  boxes  and  other  packings, 
&c.,  and  these  are  frequently  hidden  away  in 
machines  or  apparatus  where  one  woult) 
scarcely  expect  to  find  them.  Thus,  I  had» 
before  me  a  short  time  ago  an  invention  re- 
lating to  a  flying  machine,  part  of  which  con- 
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tioD  oC  MID  and  ^anet  mechaoism  that  might 
be  aniCcable  to  a  number  of  other  purposes ; 
also  an  iaveation  relating  to  machinery  for  the 
maaa&cture  of  boot-lasts,  «^ch  contained  a 
novel  construction  of  regulating  valve  for  the 
hydraulic  acrtuating  mechanism,  which  was 
covered  by  a  substantive  claim.  Now,  there 
is  provided  in  the  United  States  classification 
a  class  No.  74  for  machine  elements  which  is 
aQocated  to  division  12,  and  any  patent  that 
relates  solely  to  a  certain  machine  element 
would  be  referred  to  that  division  and  class, 
in  which,  however,  I  may  remark  there  is  not 
included  a  sub  -  division  for  either  valves, 
pstoDs.  or  a  number  of  other  common 
elements;  the  above-mentioned  last-making 
machine,  however,  would  be  allocated  to  divi- 
sion 29,  class  145,  for  wood-working  apparatus 
and  the  examiner  of  that  class  on  search- 
ii^,  and  not  finding,  a  pdor  patent  anticipat- 
ing the  subject-matter  of  the  claims,  would 
(eport  to  that  effect,  and  the  patent  would  be 
granted  in  due  course,  althuugh  there  might 
possibly  exist  a  prior  patent  relating  to  an 
entirely  dififerent  class  of  machine  which  con. 
taioed  exactly  the  same  construction  of  valve 
as  in  the  patent  mentioned,  and  the  publica- 
tion of  which  would  consequently  invalidate 
the  substantive  claim  for  the  valve  made  in  the 
last-machine  patent. 

In  order  to  remedy  this  imperfection,  I 
would  propose  the  following.  A  separate 
class  should  be  established  not  merely  gener- 
ally iac  machine  elements,  but  for  every 
separate  machine  element,  such  as  those  I 
have  before  referred  to,  and  the  specification 
of  every  patent  relating  to  machinery  should 
be  carefully  analysed  to  see  if  it  contained 
any  new  or  improved  machine  element,  and 
in  the  event  of  there  being  such,  it  or  they 
should  be  entered  into  the  corresponding  class 
w  classes. 

Every  division  of  the  examining  staff  should 
then  be  supplied  with  a  set  of  these  classes 
Vsc  machine  elements,  so  that,  for  example, 
the  examiner  in  the  before-mentioned  class 
145  for  wood-working  apparatus,  after  having 
examined  all  patents  relating  to  last-making 
machinery,  would  then  have  to  refer  to  the 
particular  class  for  valves,  in  order  to  ascer- 
tain the  novelty  of  the  construction  of  the 
valve  in  question. 

Now,  no  doubt  the  carrying  out  of  such  an 
daborate  analysis  of  all  patents — and  the 
before-mentioned  required  great  increase  in 
the  examining  staff — would  entail  a  very  con- 
siderably increased  expenditure  in  the  Patent 


Office,  to  which  our  Government  would  no  doubt 
olgect,  but  I  say  that  ia  view  of  Uie  great 
advantages  that  would  be  derived  therefrom, 
both  by  inventors  and  the  public  generally, 
that  increased  expenditure  ought  to  be  in- 
sisted upon.  There  has,  in  fact,  been  a  great 
deal  too  much  false  economy  practised 
heretofore  by  the  Government  in  respect  of 
the  Patent  Office,  and  this  from  the  simple 
fact  that  neither  the  Government  nor  the 
public  has  ever  estimated  at  its  true  value 
the  great  debt  this  country  owes  to  inventors 
and  their  inventions.  The  British  public  ac- 
cepts, as  a  matter  of  course,  every  new  in- 
vention that  is  brought  before  it.  It  knows 
nothing  of  the  toil,  the  expenditure  of  capital, 
the  hard  brain  work  to  which  inventors  sub- 
ject themselves  in  order  to  bring  those  in- 
ventions to  perfection,  and,  consequently,  it 
does  not  f6el  particularly  grateful  to  them. 

We  delight  to  honour  our  great  statesmen 
and  warriors,  even  to  the  extent  of  decorating 
their  statues  annually,  but  who  dreams  of 
doing  honour  to  our  great  inventors  ?  Yet 
where  would  the  former  be  without  the  latter  ? 
Where,  I  ask,  would  be  the  present  widespread 
state  of  mental  culture  but  for  the  invention  of 
paper  and  the  printing  press  ?  Where  our 
great  maritime  commerce  and  our  magnificent 
colonial  possessions  across  the  seas  had  it  not 
been  for  the  invention  of  the  mariner's  com- 
pass ?  Where,  again,  would  be  our  great 
manufacturing  industries  and  the  commercial 
prosperity  arising  therefrom,  but  for  the  inven- 
tions of  men  such  as  Watt,  Crompton,  Ark- 
wright,  Stephenson,  Huntsman,  Whitworth, 
Fairbaim,  Bramah,  Bessemer,  Siemens,  and  a 
host  of  others  ?  Here,  no  doubt,  many  will 
say :  Granted  that  these  men  deserve  well  of 
the  nation,  but  they  had  their  reward  in  the 
fortunes  they  made  out  of  their  patent  rights. 

No  doubt  some  of  them  did  so,  but  also 
many  of  them  certainly  did  not ;  it  is  a  well- 
known  fact  that  many  notable  inventors  died 
in  poverty,  and  that  it  was  only  the  manu- 
facturers, who  afterwards  adopted  their  inven- 
tions, who  made  money  by  them.  And  even 
of  those  inventors  who  eventually  did  reap 
pecuniary  benefit  from  their  inventions,  many, 
in  their  enthusiastic  belief  in  their  inventions, 
had  spent  almost  their  last  penny  in  costly 
experiments  before  they  attained  success. 

It  is  well-known  that  the  late  Sir  Henry 
Bessemer  spent  nearly  the  whole  of  his  capital 
uDon  his  invention  before  he  was  rewarded 
with  success.  Again,  the  late  Sir  William 
Siemens  himself  tol^j.^g^J^Q^^Jgent 
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over  ;f  10,000  upon  his  regenerative  lumace 
invention  before  it  was  commercially  suc- 
'cessful. 

Thus,  it  is  as  much  the  indomitable  courage 
and  perseverance  of  these  inventors,  as  their 
inventive  genius,  that  should  command  our 
admiration  and  gratitude. 

If  then  we  owe  so  much  to  inventors,  with- 
out adequately  recognising  their  merits,  let  us 
at  any  rate  do  full  honour  to  an  institution  that 
may  well  be  considered  as  the  representative 
of  their  genius  and  labours.  Let  us  make  the 
Patent  Office  as  perfect  a  technical  institution 
as  it  is  possible  to  he,  thoroughly  equipped  in 
every  respect  for  carrying  out  the  duties  Jt  has 
to  perform. 

The  German  Empire,  with  its  comparatively 
limited  finances,  is  now  spending  nearly  a 
million  sterling  upon  a  new  patent  office  of 
palatial  proportions;  if  we  are  content  to 
forego  such  magnificence,  let  us  at  any  rate 
not  grudge  a  few  thousands  for  perfecting  the 
administration  of  our  Patent  Office.  At  the 
present  day,  consideraWy  over  j^ioo,ooo  sur- 
plus income  derived  from  the  pockets  of  in- 
ventors flows  annually  from  the  Patent  Office 
into  the  coffers  of  the  Treasury.  Every  penny 
of  this  money  and  as  much  more  as  may  be 
required  should  be  expended  in  carrying  out 
the  most  perfect  system  imaginable  for  enabling 
full  justice  to  be  done  to  the  interests  of  in- 
ventors and  the  manufacturing  community; 
and  be  it  sud  that  the  Patent  Office  might 
advantageously  take  upon  itself  fiincdons 
going  far  beyond  the  mere  work  of  carrying 
out  the  Patent  Laws.    In  this  respect  I  will 

'  venture  to  quote  another  paragraph  from  the 
above-mentioned  paper  which  I  read  before 
the  Society  of  Engineers  in  1865.  After 
pointing  out  how,  in  ray  opinion,  the  woric  of 
indexing  and  classification  as  it  was  then 
carried  out  by  the  Patent  Office  should  be 
improved,  I  went  on  to  say— 

"  But  beddes  completing  and  perfecting  the  infor- 
mation at  present  a£F6rded  by  Uie  Patent  Office,  its 
fanctions  as  technical  guide  and  purveyor  of  nseAil 
k&owledee  to  the  inventor  and  to  the  puUic  generally, 
might,  with  advant^,  be  greaUy  extended.  Hie 
Patent  Office  should  constitute  a  perfect  technical 
encyclopaedia.  The  inventor  aboald  then  be  able 
to  obtain  a  complete  knowledge  not  only  of  patented 
tnventions,  but  of  all  and  ever^'thing  appertaining  to 

'  atts,  science,  and  manufacture  that  exists. 

"No  paws  should  be  spared,  no  expense  shunned, 

-to  procure,  to  sift,  to  classify  the  required  infomation, 

-and  to  put  it  in  the  hands  of  the  inventor  in  such 
a  form  that  he  could  readily  make  use  of  it.  The 
proper  fuMlaient  of  snch  a  task  would  be  a  noble 


object  for  the  Patent  Office,  and  woidd  ndse  it  to  the 
level  of  one  of  the  fiixt  institntion*  of  the  land.  .  .  . 

"  A  sta£F  ofcoapetctt  officials  shooU  be  appended 
.to  the  f^tent  Officcv  ^loae  duty  It  wmdd  be  to  tiwd 
about,  both  at  home  and  abroad,  and  cdlect  all  wiA 
common  knowledge,  forwarding  it  to  the  Patent 
Office  to  be  there  digested  and  clasnfied  juid  put  in  a 
useful  fonn  beftxe  the  public." 

To  those  who  would  smile  at  the  idea  ttf 
going  to  the  expense -of  sending  a  roving 
commission  to  other  countries  for  the  pur- 
pose of  picking  up  usefiil  information,  I  will 
only  say  that  this  is  precisely  what  the 
Germans  did  more  than  50  years  ago. 
When  I  was  a  student  at  the  then  roost 
important  German  Government  Engineering 
and  Technical  College  at  Carisruhe  in  Baden, 
during  the  years  1848  -  52,  there  ah^dy 
existed  in  the  college  portfolios  upon  port- 
folios of  large  scale  drawings  obtained  by 
this  means  of  English  railway  plant,  detailed 
drawings  of  English  locomotives  and  drawings 
of  machinery  obtained,  goodness  knows  luw» 
from  some  of  our  largest  engineering  estab- 
lishments. The  trouble  thus  taken  by  the 
Germans  in  those  early  days  to  afford  the 
youth  of  the  country  a  thoroughly  scientific 
and  technical  education,  has  stood  them  in 
good  stead,  and  quite  explains  the  marvellous 
advance  of  German  engineering  and  technical 
industry,  which  has  now  become  such  a  for- 
midable rival  to  England.  We,  on  the  other 
-hand,  in  our  insular  pride  and  self-sufficiency, 
have  all  along  scorned  to  take  the  trouble  of 
ascertaining  what  was  doing  in  scimtific  and 
technical  matters  in  other  countries,  and  as  a 
consequence  we  have  now  been  left  behind  in 
the  race. 

There  yet  remains  another  important  p<»nt 
to  be  considered  in  connection  with  the  new 
sjrstem  of  examination,  namely,  the  question 
as  to  what  will  be  the  best  course  to  pursue 
in  carrying  out  the  Act  of  1902  for  "giving 
notice  to  the  public  of  any  prior  patents  that 
in  the  opinion  of  the  Comptroller-General  more 
or  less  anticipated  the  invention,"  in  those 
cases  where  the  applicant  refuses  to  refer  to 
them  in  his  specification. 

Three  modes  of  carrying  out  the  said  pro- 
vision present  themselves  to  one's  mind ;  the 
simplest  and  most  obvious  would  of  course  be, 
for  the  Comptroller  merely  to  add  a  memo- 
randum to  the  specification  stating  that  such 
and  such  prior  patents  should  be  referred  to 
when  considering  the  particular  invention ;  the 
second  would  be  for  the  Coipptronei:  to  add  to 
this  statement  hbig9pffiiQA^B30mi^e  said 
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Itatents  ^^ect  the  inveotion  in  question ;  and 
the  third  would  be  for  the  Comptroller  mer^y 
to  refer  the  public  to  the  record  of  the  proceed- 
ugs  in  the 'matter  before  the  examiner  and 
die  Compcroller.  Now,  according  to  the  new 
rules,  the  Comptroller  proposes  to  proceed 
according  to  the  first  system,  and  this  would, 
in  my  opinion,  be  objectionable,  because  it 
might  operate  very  prejudicially  to  the  inter- 
ests of  the  patentee,  inasmuch  as  anyone  con- 
templating taking  an  interest  in  the  patent  in 
examining  the  speciBcation,  and  seeing  pos- 
sibly a  long  array  of  prior  patents  quoted 
ajiainst  i(,  would  in  roost  cases  be  at  once 
pcqodiced  against  the  patent,  and  decline  to 
have  an]rthing  to  do  with  it. 

The  second  system  would  be  less  prejudicial 
to  the  patentee,  but  to  be  equitable,  it  might 
entail  a  very  long  statement  on  the  part  of  the 
Comptroller,  and  therefore  cause  a  consider- 
able expenditure  of  official  time  that  could  ill 
be  afforded.  The  third  system,  which  is 
nmilar  to  that  proposed  in  a  paper  read  by 
me  before  the  International  Association  for 
the  Protection  of  Industrial  Property,  is,  in 
my  opinion,  the  most  practical  and  most 
equitable  to  the  patentee.  Accw^ing  to  this, 
the  complete  record  of  the  proceedings  before 
the  examiner  and  the  Comptroller  should  be 
to  the  public,  who,  on  application  should 
be  able  to  obtain  a  copy  thereof,  as  is  the  case 
in  die  United  States  Patent  Office,  where  the 
system  is  very  largely  availed  of,  not  only  in 
cmmection  with  United  States  patents,  but  also 
in  connection  with  the  corresponding  English 
patents,  for  the  purpose  of  ascertaining  whether 
the  validity  of  the  latter  is  in  any  way  affected 
by  what  was  disclosed  by  the  United  States 
Record.  This  information  would  put  anyone 
interested  in  full  possession  of  all  the  argu- 
ments both  for  and  against  the  validity  of  the 
patent,  so  that  he  or  his  professional  adviser 
could  draw  their  own  conclusion  on  this  point. 

Whether  the  Comptroller-General  is  at  liberty 
to  pursue  this  course  in  view  of  the  wording  of 
the  Act  which  says  that  the  Comptroller  "  shall 
■  ■  ■  .  determine  whether  reference  to  any,  and 
if  so,  what  prior  specifications  ought  to  be 
made  in  the  specification,"  may  be  an  open 
question,  but  it  seems  to  me  that  if  he  referred 
to  the  record  which  sets  forth  the  specifications 
in  qnestion  this  would  amount  to  a  reference  to 
those  specifications  in  compliance  with  the 
above  clause. 

A  last  remark  I  have  to  make  refers  to 
Section  7  of  the  new  rules.  This  section  pro- 
ndes  that  as  soon  as  an  examiner  on  commenc- 


ing his  search,  finds  that  the,  invention  ha^"- 
been  wholly  claimed  or  described  in  a  priofc 
patent,  he  shall  at  once  make  a  provisionajl 
report  to  the  Comptroller  without  proceeding 
further  with  the  search,  and  if  the  Comptroller 
finds  the  examiner's  opinion  to  be  correct,  the 
application  shall  be  dealt  with  as  provided  by 
sub-section  6  of  the  Act  of  1902  ;  that  is  to  say, 
the  Comptroller  may  at  once  make  a  reference 
in  the  specification  to  the  antiupating  paten^t 
found.  Now  it  may  hai^n  that  if  the  examinee 
had  continued  his  search  to  the  end,  he  might 
have  found  one  or  more  other  patents  that 
anticipated  the  invention  more  completely  and 
indisputably  than  the  one  cited,  and  thus  any-^ 
one  desirous  of  taking  an  interest  rn  the  patent, 
and  who  might  not  agree  with  the  Comptroller 
as  to  the  completeness  of  the  anticipation  by  the 
patents  cited,  would  not  be  put  in  full  posses- 
sion of  the  facts  on  this  point.  The  question 
of  what  constitutes  a  complete  anticipation  of 
an  invention  frequently  turns  upon  such  small 
differences  between  the  two  inventions,  that 
the  Comptroller  and  the  law  officer  not  being 
experts  in  the  particular  industry  or  art,  might 
well  overlook  them,  if  the  applicants  fail  to 
point  them  out.  In  view  of  this  possibility^ 
although  the  Comptroller  proposes  to  inform 
the  public  that  the  reference-  is  made  in  con- 
sequence of  a  provisional  investigation  only,  I 
think  that  even  when  there  is  only  the  slightest 
and  apparently  unimportant  difference  between 
the  two  inventions,  the  search  should  be  con- 
tinued to  completion. 

In  conclusion,  I  may  be  allowed  to  recapitu- 
late shortly  the  main  points  which  I  have 
endeavoured  to  bring  out  in  this  paper.  , 

I  say  firstly,  that  the  system  of  examination 
with  power  given  to  the  examiners  to  refuse 
the  grant  of  a  patent  on  the  ground  of  alleged 
want  of  novelty  as  carried  out  by  the  German 
and  United  States  Patent  Offices,  and  those  of 
many  other  countries,  is  detrimental  alike  to 
the  interests  of  the  inventor  and  to  those  Of 
the  State  ;  that  even  admitting  the  system  to 
be  correct  in  theory,  it  is  not  practically  pos- 
sible to  carry  it  out  in  such  a  manner  as  to  be 
perfectly  equitable  to  the  inventor  whilst  safe- 
guarding the  interests  of  the  community ;  that 
to  attempt  to  carry  out  the  system  with  the 
very  inadequate  staff  at  the  command  of  th(i 
Patent  Offices  of  those  States  constitutes  4 
great  injustice  to  the  inventors. 

Secondly,  that  it  is  an  injustice  to  the  in- 
ventor to  oblige  him  to  go  to  the  expense  of  an 
appeal  from  the  decision  of  aprimary  examineV; 
that  when  the  views  of^h^  e^nQ^CTfe'?. 
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those  of  the  inventor  it  should  be  the  duty  of 
the  former  to  lay  the  matter  before  the  higher 
authorities,  and  only  if  these  confirm  his 
decision  should  the  inventor  be  called  upon  to 
argue  the  case  further.  This,  I  am  glad  to 
notice,  is  the  system  provided  for  by  the  new 
rules  of  our  Patent  Office. 

Thirdly,  that  the  correct  system  of  examina* 
tion  is  that  about  to  be  adopted  by  the  English 
Patent  Office  under  the  Act  of  1902,  always 
provided  that  an  adequate  examining  staff  be 
appointed  and  that  the  most  perfect  possible 
system  of  classification  of  the  inventions  be 
established  for  enabling  the  work  of  searctung 
to  be  carried  out  in  a  perfectly  efilcient  manner, 
so  that  the  inventor  shall  not  be  put  to  unneces- 
sary trouble  in  having  to  prove  the  novelty  of 
his  invention. 

Lastly,  that  the  Patent  Office  instead  of 
being,  as  it  now  is,  a  mere  branch  of  a 
second-rate  Government  Department,  should 
be  elevated  to  the  position  of  an  independent 
Government  Department,  directly  responsible 
to  the  Cabinet  and  Parliament,  as  coostitutiog 
the  worthy  representative  of  one  of  the  main 
sources  of  England's  greatness  and  prosperity. 


APPENDIX  I. 
VoOT  AND  Recklinghausen's  Inveittion. 
Ruling  of  the  Examiners-in-Chief  upon  the  dectsion 
of  the  piiouiy  eiaininer  rejecting  the  ai^ication. 

As  to  the  second*  ground  of  rejection,  the  validity 
of  these  claims  as  tnie  process  claims  mkler  the  de- 
cisions  of  the  Coorts,  is  too  plain  to  admit  of  discDs- 
Hon.  See  Cochrane  v.  Deever,  94,  U.S.  780,  79s, 
where  the  claim  was : — 

"The  hereinbefore  described  process  for  manu- 
facturing flour,  and  then  taking  oat  the  pnlverulent 
imparities  by  subjection  to  the  combined  operations 
of  screeniag  and  blowing,  and  afterwards  re-grind- 
ing and  re-bolting  the  purified  middling." 
J.  K.  Williams  Co.  V.Miller  and  Co.,  970  g.,  3308, 
lAere  the  claim  was  : — 

'*The  process  herein  described  of  ;q>p^ing  a 
cigar  wrapper  to  and  around  the  filler,  whidi  pro- 
cess consists  in  hdkling  the  wrapper,  by  air  pressure, 
flat  on  a  perftxated  table,  and  in  thereupon  gradually 
rolling  it  around  the  filler,  the  unrolled  portion 
being  meanwhile  held  to  the  table  by  air  pressure, 
substantially  as  specified." 

In  re  Weston  940  g.,  1786,  CD.  1901,  p.  290, 
where  one  of  the  claims  was  : — 

*'  I.  The  described  method  of  manufactoring  a 
symmetrical  movaUe  coil  fnr  an  electrical  measur- 


*  The  firit  (round  of  rejection  wu  an  alleged  antkipation 
'by  a  prior  patent  which  was  also  mled  to  be  nroMoiu  ^ 
EzaiBinei»4a-Chief. 


ing  iastrament,  con  acting  in  first  forming  a  s^< 
porting  firaie  or  spool  l)y  subjecting  a  slhort  tibe 
of  metal  to  pressme  mitil  the  desired  amfonnstkm 
and  shape  is  obtained,  then  winding  thcCoil  tbereon 
and  finally  securing  the  pivot  pini  thereto  in  the 
ssial  line  of  the  coil." 
The  Court  also  said:— 

"It  seesas  to  as  from  all  these  anthorities  the  de- 
ductions to  he  drawn  are  tie  e :— First,  that  pro- 
cesses invdving  a  diemical  or  other  element^ 
acti(Hi,  if  new  and  useful,  are  patentable ;  sectmd, 
that  a  process,  which  amounts  to  no  more  than  the 
fancttoR  of  a  machine,  is  not  patentable;  third, that 
a  process  or  method  of  a  mechanical  nature,  not 
dMcdntdy  dependent  apon  a  machine,  altboagh 
perhaps  best  iUnstrated  by  mechanism,  may,  if  new 
and  osefiil,  be  the  proper  subject  of  a  patent,  eren 
though  it  involves  no  chemical  or  odier  ekmentil 
actitm." 

Even  though  it  be  admitted  that  the  result  of  the 
step  of  compressing  the  explosive  mixtuie  a  Hquid 
piston  is  the  same  as  if  that  compression  had  been 
efiected  by  a  solid  piston,  yet,  in  the  former  case,  no 
moving  mechanism  is  employed,  and  the  intrinsic 
character  of  the  step  is  clearly  of  the  same  character 
as  the  pneumatic  steps  in  tlw  first  two  cases  above 
sUted. 

The  question  whether  there  is  or  is  not  a  true  pro- 
cess in  these  claims  is  detemunable  by  the  answer -to 
the  question  whether  there  b  any  force  operating  it  to 
effect  the  result  other  than  the  force  of  the  medtaninn 
employed,  see  Bosch  v.  Jones,  990,  g.  205.  If  the 
answer  ia  no,  there  is  no  sudi  process.  Iftbeanswcr 
is  yes,  then  there  is  a  process. 

In  these  claims  there  are  two  forces  which  are  not 
those  of  the  apparatus  merely;  first,  the  fence  of  a 
necessary  body  of  water  0[>erating  on  a  gaseous  body 
to  compress  it,  and  second  an  expanding  force 
those  gases  when  expanded,  operating  on  that  forcing 
body  of  water.  Here  are  two  forces  co-operating, 
neither  of  them  the  force  of  the  mechanism,  to  perfinm 
the  useful  result  of  the  procedure,  and  these  two  non- 
mechanical  forces  operate  on  each  other.  It  follows 
that  the  claims  express  an  art  in  the  meaning  of  the 
Statute. 


APPENDIX  11. 

A  United  States  patent  was  appUed  for  for  an 
evaporating  apparatus,  in  which  a  series  of  upright 
walls  of  serpentine  tabes,  heated  internally  by  steam, 
were  placed  side  by  side,  and  between  each  two  walls 
were  placed  upright  eointgated  plates,  the  liqnid  to 
be  evaporated  being  made  to  flow  down  both  the 
tube  mdls  and  the  plates,  that  flowing  down  the 
latter  bdng  evaporated  by  heat  radiated  fran  the 
tubes.  Previously,  such  apparatus  had  been  con- 
structed with  the  tube  walla  only,  and  by  substituting 
for  every  intermediate  tube  wall  a  single  plate,  the 
cost  of  the  apparatus  and  consumption  of  steam  was 
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«MpiDcd  shown  to  be  pncticaBy  Uw  Hme  in  both 
caa*.  The  United  States  exaodner  Cmmd  that  aa 
evapmiiuK^qjlMBMas  luid  been  j^eviondy  patented, 
in  wtit^  odsj  cqxight  platee  bad  .been  used  for  the 
liqad  to  Adv  dcnni,  the  ev^Mntion  theieof  hefaig 
cSected  by  meana  of  cnnents  of  hot  rir  passed 
between  the  plates.  In  consequence  bneofbe  refused 
ibe  above  application  on  the  grotmd  that  there  was 
no  patentable  invention  in  substituting  tot  the  alter- 
nate p>^  waBs  of  the  one  Itnown  constinction  the 
plates  of  the  other  known  construction. 

On  ^ipcal  to  the  Exaannen-in-Chief  they  reversed 
tbe  decbion  of  the  eiaudnn,  with  the  fdllowiog 
atatement  :— 

"  Wo  are  onable  to  aaeatain  that  either  of  the 
rrfawicce  disdoces  vortical  plates  intervening 
between  and  near  to  vertical  walk  of  pipes,  and  a 
fNd  ior  the  liquid  leadi^{  to  both  ppes  and 
{dates.  We  understand  that  the  statement  of  the 
examiner  admits  this  novelty,  his  contention  being 
that  the  new  construction  is  not  a  new  invention. 

"To  this  condnsion  we  cannot  agree.  In\'en- 
ian  have  been  continooosly  striving  to  obtain 
.greater  range  of  distribution  of  the  liquid  relatively 
to  a  coil  of  pipes  carrying  the  heating  medium. 
This  arrangement  gives  a  greater  liquid  e%'apora- 
tiag  siBlbce  (ax  the  contact  of  the  air  currents  than 
aay  other  arrangement  of  inpes  aflKnds;  it  is, 
tfaeidbre,  an  hnptovement  in  such  structures.  An 
iaqaoved  resolt  of  a  kind  which  i&  material  in  the 
art,  aflcnds  a  (xesnniption  of  more  than  the  effort 
of  ordinaiy  mechanical  knowledge  and  experience. 
There  is  nothing  in  the  record  to  overcome  this 
ptcsomptioii." 


APPENDIX  in. 
A  German  patent  was  ai^)Hed  for  in  respect  of  an 

iavcntioo  connected  with  ic&4naldng  machiaoy. 

The  invention  related  to  the  compresscn'  c^inder,  one 

iaiproveroeot  idatfaig  to  the  cylinder  itsdf,  and 

another  to  the  valves  of  the  cylin<^. 

The  examiner  fanisted  that  these  were  two  inde- 
feadent  inventions  requiring  two  separate  patents, 
nA  after  kmg  arguments  on  the  point,  the  inventors 
ontpHed  with  the  examiner's  request,  and  filed  a 
wpaiUe  application  for  the  valve  construction, 
bating  the  original  application  to  the  cy  linder  con- 
stnctiinL  Now  both  inventions  had  a  common 
fcatee,  namely,  that  the  higher  temperature  of  the 
lanwJng  vapours  was  otilised  for  warming  these 
parts  of  the  apparatus  tbrocgh  which  the  colder  out- 
{oiig  vapoun  had  passed,  and  thus  preventing  an 
'Mvnnhtian  of  rime  in  the  passages.  TJnfortnnatdy 
in  (Hn^Dg  the  af^lications,  a  claim  was  added  in 
the  one  fbr  the  cylinder  cooatruction  in  which  this 
iBta^aiige  of  temperature  was  referred  to  and  a 
reference  to  such  interchange  was  also  made 
in  the  origiaal  claim  for  the  valve  ctHistruction. 

Ihe  exandner,  in  kwkiikg  at  the  amended  specifica- 
CioB.  of  the  ori^nal  appUcatlon,  saw  these  words  b 


dw  date  in  qncslien,  and  wiAont  tddng  the  troaUe 
tofeadOetMB  thmoih  jmqpod  to  die  cMclnsion 
that  Ae  inventon  were  still  clMmmg  in  this  patent 
the  conitnKtioa  of  the  valves,  and  he  theietqxm 
without  fonher  ado  refased  the  application  on  the 
groond  of  nonrCompHwwe  with  the  request  fbr  the 
separation  of  the  vahe  teventicn  from  that  relating  to 
the  cylinder.  The  inventors  were  thus  put  to  the 
considerable  expense  of  ai^Maling  against  the 
examiner's  decision,  owing  to  Ins  carelessness 
in  not  properly  reading  this  specification.  The 
following  further  absurdity  occurred  in  this 
case.  As  before  stated,  the  inventors  in  com- 
I^iance  with  the  examiner's  decision,  lodged  a 
separtie  apfdication  for  the  valve  constmctitm ;  fbr 
the  proper  nadetstanding  of  this  invention,  it  was 
necessary  to  diow  in  the  drawings  the  complete 
compressor  c^inder,  which,  of  couite,  also  showed 
the  above  mentioned  imp-ovements  in  that  con- 
struction ;  but,  naturally,  as  according  to  the 
examiner's  decision  that  the  latter  had  nothing  to  do 
with  the  valve  cortstmctim,  the  description  of  it  was 
entirely  omitted. 

The  examiner  having  considered  this  new  applica- 
tion, was  good  enough  to  say  that  the  subject-matter 
appeared  to  be  patentable,  but  before  passing  the 
applicati<Mi  he  would  recpnre  some  description  of  the 
new  cylinder  and  pston  constmctkm,  to  be  inserted, 
as  he  cmsidered  it  necessary  that  some  explanation 
should  be  given  in  that  respect.  He  thus  contra- 
dicted his  own  previous  dedsiim  that  the  two  parts  ot 
the  invention  had  no  rdaticm  to  each  other. 


APPENDIX  IV. 

Supreme  Courts  of  the  United  States.  United 
States  ex.  rel.  Steinmelz  v.  Allen,  Commisrioner  of 
Patents.  Dedded  February  23,  1904.  Abstract  of 
the  Judgment  of  the  Conrt.   Statemoit  of  the  Case. 

This  is  a  petition  in  mandanws  filed  in  the  Supreme 
Court  of  the  District  of  Cdnmtna  to  compd  the 
Commissioner  of  Patents  to  require  the  Primary 
Examiner  to  forward  an  appeal,  prayed  by  the  peti- 
tioner, to  the  Board  of  Examiners- in-Chief,  to  review 
the  ruling  of  the  Primary  Examiner  requiring  peti- 
tioner tcf  cancel  certain  of  his  claims  in  his  application 
for  motor-meters. 

The  Supreme  Court  dismissed  the  petition,  and  its 
action  was  affirmed  by  the  Court  of  Appealr. 

The  writ  of  error  was  then  sued  out. 

The  dwision  of  the  Ihimary  Examiner  was  based 
upon  Role  41  of  practice  in  the  Patent  Office,  and 
the  case  involves  the  validity  of  the  rule  under  the 
Patent  Laws.  The  petitioner  filed  an  application  in 
the  Patent  Office,  November  21,  1896,  for  a  patent 
for  "certain  new  and  useful  im[>roTements  in  motor- 
meters."  He  expressed  his  invention  in  thirteen 
claims.  The  first  six  were  held  by  the  Primary 
Examiner  to  be  claims  for  a  process,  thebalasce  of 
the  daims  to  be  for  an  a^^^^ 
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May,  1900,  ordered  that  the  )attawtbit  is,  claim>; 
7,  8,  9,  10,  II,  13  lad  13,  be  cancelled  from  the 
application. 

In  otiter  word!,  he  requfa«d  a  division  between  tiie 
pnxeu  daims  and  the  apparatus  claims  in  accotdancs 
with  Rule  41.   That  nile  is  as  follows:  — 

41.  Two  or  raore  independent  inventions  cannot 
be  claimed  in  one  application;  but  where  several 
distinct  iuTentions  are  dependent  upon  each  other 
and  mutually  contribute  to  produce  a  single  result* 
they  may  be  claimed  in  one  application. 

Claims  for  a  machine  and  its  product  must  be 
presented  in  separate  applications. 

Claims  for  a  machine  and  the  process  in  the 
performance  of  which  the  machine  is  used  must  be 
presented  in  separate  applications. 

Claims  for  a  process  artd  Its  product  majr  btt 
presented  in  the  same  application. 

Petitimer  per»sted  in  his  appIicotioD  as  filed,  and 
the  Primary  Examiner  repeated  bis  order  ibr  a 
division  of  the  claims.  Pftlitioner  regarded  such 
order  as  "  a  second  final  rejection  "  of  his  claims  to 
the  apparatus,  and  appealed  therefrom  to  the  Board 
of  Kxaminers-in-Chief.  The  Primary  Examiner 
refused  to  answer  the  Pppeal  and  to  forward  the  same 
with  his  auswer  thereto,  and  the  statements  required 
by  the  rules  of  the  Patent  Office. 

Thereafter,  on  the  aoth  August,  1900,  petitioner 
petitioned  the  Commissioner  of  Patents  to  direct  the 
Piimaty  Examiner  to  forward  said  appeal,  whidi 
petition  was  denied.  It  was  repeated  to  the  present 
Commissioner,  deiiendont  in  error,  and  by  him  denied 
on  the  7th  February,  1902.  These  ftcts  constitute 
petitioner's  claim  to  relief. 


Mr.  Justice  McKenna,  after  stating  the  rase  as 
above,  delivered  the  opinion  of  the  Court, 

After  deciding  upon  the  question  of  the  jntisdiction 
of  the  Court,  he  said  : — 

"The  issue  is  well  defined  between  the  parties, 
both  as  to  th*  right  and  remedy,  in  the  Patent 
Ofiiee.  As  to  ri^t,  the  petitioner  contends  that 
a  anion  by  an  inventor  of  process  and  apparatus 
claims,  which  are  essentially  the  same  invention, 
is  given  by  the  Patent  Laws,  and  that  Role  41,  so 
far  as  it  takes  that  right  away,  is  repugnant  to  those 
laws  and  invalid.  As  to  remedy,  that  the  decision 
of  the  Primary  Examiner  constituted  a  final  decision 
upon  4he  case,  and  petitioner  was  entitled  to  an 
appeal  imder  Patent  Laws  to  the  Board  of 
Examiners-in- Chief.  The  latter  proposition  de- 
pends upon  the  first. 

Assuming  the  right  in  an  ini-entor  as  expressed  in 
the  first  proposition,  the  Primary  Examiner  denied  the 
ri^t.  True,  a  distinction  can  be  made  between  his 
rtdfaig  and  one  on  the  merits,  if  we  regard  the  merits 
to  mean  ini-ention,  novelty,  or  the  like.  But  in  what 
situation  would  an  applicant  for  a  patent  be  ?  If  he 
does  not  yield  he  will  not  be  heard  at  all,  and  may 
■subsequent^  be  r^arded  as  having  abandoned  bis 


appUcaitiao  <3ee'4894,  R.S.)  A  ndtng  having  sncb 
effect  must  be  conaideied  as  final  and  appealable. 

WhetiKT^  bowevcr.  to  the  Examiners-in-Cbief  or  to 
the  CommilsioBcr,  md  fma  the  latter  to  the  Court«> 
we  may  postpone  aniwering  until  we  have  considered 
the  right  of  an  inventor  to  join  process  and  apparatus 
claims  in  one  appUcatton. 

There  is  nothing  in  the  language  of  the  Section 
4886  of  the  Revised  Statutes  which  necessarily  i»e< 
eludes  the  joinder  of  two  or  more  inventitns  in  the 
same  application.  But  the  section  does  distinguish 
inventions  into  arts  (procenes),  machines,  manufac- 
tures, and  compositions  of  matter,  and  the  earliest 
construction  of  the  law  denied  the  right  of  i«nder. 
An  exception,  however,  came  to  be  made  in  cases  of 
dependent  and  lelated  inventitms.  Tire  decision 
wonld  seem  to  fanply  ibat  not  the  statute  but  the 
practice  of  the  Patent  Office  required  separate  appli- 
cations (at  Inventioiis,  bot  the  cases  cited  were 
explicit  ti(  the  meaniag  of  the  Statute. 

Can  it  be  said  that  a  process  and  an  apparatus  are 
inevitably  so  independent  as  never  to  be  "  connected 
in  their  design  and  operation  ?  "  They  may  l>e  com- 
pletely independent  (Cochrane  v.  Deener,  94  U.S.. 
780),  but  they  may  be  related.  They  may  approach 
each  other  so  nearly  that  it  will  he  difhtndt  to 
distinguish  the  process  from  the  function  of  the 
apparatus. 

•  «         •         •  • 

The  Patent  Oflke  has  not  been  eonnatent  ia  its- 
views  with  regard  to  the  divbion  of  inventions ;  at 
times  convenioice  of  adtmnisttatlon  has  seemed  to  be 
of  greatest  concern;  at  other  times  mors  amdetyhaS' 
been  shown  for  the  tights  of  inventors. 

The  policy  of  the  office  has  been  denominated  that 
of  "  battledore  and  shuttlecock  "  and  Rule  41.  as  it 
now  exists,  was  enacted  to  give  simplicity  and 
uniformity  to  the  practice  of  the  office.  Its  enact> 
ment  was  attempted  to  be  justified  by  the  assumption 
that  the  Patent  Laws  gave  to  the  office  a  discretion  to 
permit  or  deny  a  joinder  of  inventions. 

But,  as  we  have  already  said,  to  estaUished  a  rule 
apidlcaUe  to  all  cases  is  not  to  exercise  discrMion. 

Such  a  rule  ignores  the  di0erenccs  yAxAk  invoke 
discretion,  and  which  can  alone  justify  iu  exo-dse* 
and  we  are  of  ofoXMia,  therefore,  that  Rule  41  is  a» 
inrahd  regulation.  Having  settled  the  right  of 
appellant,  we  may  now  return  to  the  consideratimi  of 
his  remedy. 

•  •         •         «  • 

The  Commissioner  justifies  his  decision  by  the 
rules  of  the  Patent  Office,  and  a  long  practice  under 
them.  If  there  is  inconsislency  between  the  mles  and 
statute,  the  latter  must  prevail.  But  the  Primary 
Examiner  did  not  follow  the  rules. 

The  rules  provide  th^  if  an  appeal  be  regular  in 
form  he  shall  within  five  Aayt  of  the  filing  thereof 
fundsh  the  Examiners^in-Chief  with  a  wxittea 
statement  of  the  groonds  of  Ins  ded^Mi  (»  all  pcdnts. 
involved  in  the  appeal,  with  copies  of  the  rejected 
clums  and  with  the  lefereu^g^^c^l^^iereto. 
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Khe  decide  that  the  appeal  is  not  tegular  in'foriri, 
a  petition  from  such  decision  may  be  "made  directly 
to  the  CcaDtnissioner.  The  lepnlarity  of  tbe  appeal 
ID  &nm  is  not  questioned  in  the  case  at  bar,  and  it 
ns  the  duty  of  the  exanrioer  to  answer  the  a[^>eal 

fbniishiag  the  ExamiDers-in-Cfaief,  the  statement 
prorided  for  m  Rule  135.  A.  petition  to  the 
Oamisaoiwr  was  not  necessaiy  except  to  make  tlte 
eumtoer  to  perfonn  llis  daty. 

Tbe  jndEment  of  die  Court  of  Appeals  is  therefbte 
mmed,  with  directions  to  revene  that  of  tbe  Sapreme 
Court  to  grant  the  writ  of  mandanma  as  pr^ed  for. 

KarE. — It  is  of  interest  to  observe  from  Ihe  above, 
that  it  took  the  inventor,  Steinmetz,  over  seveb  yeare 
^from  2ist  November,  1896,  date  of  his 'application, 
to  23rd  February,  1904,  date  of  Judgm'eAt)  to 
estabHih  his  rights  as  against  an  improper  rule  of  tbe 
Patent  Office,  and  tbe  Improper''  actiotf  Of  the 
etuiaer. 


DISCUSSION.  ' 

Tbe  Cbaisu AK,  in  opening  tbe  disciorioD,  said  it 
cooU  not  be  denied  that  the  question  of  bow  the 
patent  laws  ongbt  to  be  framed  for  the  benefit  of  the 
[TOpa-  parties  was  a  very  difficult  one,  and  the  inere 
£ut  that  in  all  countries  the  way  of  <!anying  out 
tbe  patent  laws  was  different,  showed  that  there '  Was 
atiD  an  uncertainty  as  to  what  was  the  rtght  way  to 
faiat  them.  With  the  two  first  cbnclosions  of  tfae 
author  be  was  absolutely  in  agreement,  but  he  would 
go  a  little  further  and  say  that  all  official  examinations 
ofpatentiwere  an  enl,  Tbeantbor  did  not  say  that 
tbe  pn^xMed  system  of  examination  of  ^g^lsb 
(Oteats  had  exactly  tbe  same  fonlts  as  tbe  German 
and  United  States  examinations  bad.  Tbe  remedy 
iiy,  in  his  opinion,  in  making  tbe  inventor  search  for 
himsdf.  It  was  a  curious  thing  that  the  author  in 
1865  ftated  exactly  what  was  the  right  thing,  viz., 
(hit  tbe  Patent  Office  should  be  made  a  technical 
foide  and  pnr\~eyor  of  useful  knowledge  to  tfae 
tnventDT  and  to  the  public  generally ;  tben  if  any- 
body bad  an  idea  which  he  thought  mi^t  be  made 
into  a  patent,  instead  of  going  and  filing  a  descrip- 
tion of  the  idea,  he  ought  to  be  able  to  go  to  the 
IVoait  Office  and  say  to  one  of  dw  officials,  '*  I  have 
jDtanidea  for  a  new  set  of  bearings;  will  you  please 
^■KCt  ne  to  that  ptrt  of  the  office  where  information 
on  be  obtained  about  bearings,"  and  then  the 
iinentor  could  sit  down  and  study  tbe  subject.  The 
■nvcDtor  himself  knew  perfectly  well  what  his 
ini^tion  was,  and  what  advantages  attached  to  it, 
snd  he  could  read  all  prior  applications  for  patents 
for  bearings  with  a  totally  different  mind  to  that  of 
an  official  examiner.  The  author  had  given 
iwanccs,  which  occniied  every  day,  where  tbe 
eonner  did  not  understand' tiie  invention  or  bad 
■at  trmdiled  to  make  Umself  perfectly  acquainted 
vfffi  it,  and  had  staled  that  an  enormous  stiff 


of  examioers  was  required '  to  deal  adequately 
with  tbe  qu^tion.  The  staff  of  the  Patent 
Office  should  be  employed  in  registering  all 
information  that  tmac  in,  and  be  thought  tbe  idea 
of  a  roving  commission  was  an  extremely  good  way 
of  coBecting  information.  The  information  should  be 
indexed  and  analysed  ai  much  as  possible,  so  that 
when  an  inventor  came  for  certain  information  be 
could  get  it  qoickly.  His  objection  on  the  subject 
was  that  tbe  orij^al  Statute  of  MonopoKea  did 
not  say  that  the  inventor  should  be  the  person  who 
benefited;  tbe  statute  said  "The  privilege  shall  be 
granted  of  the  sole  winking  and  making."  It  referred 
to  the  privilege  of  working  and  making,  and  not  to  in- 
venting, and  that  was  the  object  of  tbe  law.  It  would 
be  seen  also  that  "Communications  from  abroad" 
were  placed  on  exactly  the  same  footing  as  original 
mventions.  It  was  not  the  man  who  suggested  a  new 
idea  who  ought*  to  be  rewarded,  but  the  man  whd 
introduced  it ;  but  it  must  not  be  forgotten  that  in 
most  cases  he  was  one  and  the  sime  person.  For 
instance,  the  names  of  BessemM-  and  Siemens  were 
motioned  in  the  paper;  they  were ' inventors  cer- 
tainly, but  they  alw  introduced  their  inveu'ions,  and 
it  was  not  for  tbe  inventing  that  they  got  their  reward, 
but  for  the  introducing,  and  that  was  really  the  p<^t 
on  which  the  whole  patent  legislation  of  the  present 
time  in  all  countries  went  wrong.  It  was  easy  to 
invent,  there  was  nothing  in  that,  but  it  was  extremely 
difficult  to  introduce  a  new  manufacture,  and  the 
people  wfao  <Kd  introduce  new  manufactures  ought  to 
be  the  people  who  were  rewarded.  If  the  judgments 
in  important  patent  cases  were  read,  it  would  be  found 
that  tbe  Judges  were  of  exactly  that  opinion,  and  it 
was  also  in  conformity  with  the  prindide  that  the 
real  proof  of  tbe  value  of  an  invention  was  its  adoption. 
If  an  invenritm  was  not  worth  adopting  it  was  not 
worthy  of  reward.  It  was  a  common  mistake  to  say 
that  there  were  lots  of  inventors  who  went  about  but 
could  not  get  a  manufacturer  to  adopt  their  invention, 
and  that  therefore  good  inventions  went  begging  and 
the  public  lost.  That  appeared  to  be  so,  and  the 
inventor  who  said  that  was  no  doubt  perfectly  honest. 
For  instance,  if  an  inventor  came  to  bim  with  an 
electrical  invention  it  was  ten  to  one  that  he  (the  Chair- 
man) knew  more  about  it  than  tbe  inventor  did.  If  It 
was  a  tUng  on  which  bis  firm  had  made  experiments 
a  few  years  previously,  and  knew  that  It  was  commer* 
cially  impracticable,  be  said  to  the  inventor  that 
he  was  very  sorry  he  could  not  make  use  of  the  inven- 
tion, but  if  he  gave  reasons,  the  inventor  would  begin 
to  argue,  and,  as  Sir  William  Siemens  used  to  say, 
when  an  inventor  came  to  him,  he  knew  he  would 
lose  two  hours  of  his  valuable  time,  and  would  make 
an  enemy  for  life.  It  was  a  mistake  of  the  patent  laws 
of  all  countries  to  try  to  reward  an  inventor  simply 
because  he  bad  made  an  invention.  That  was  not 
enough ;  he  ought  to  introduce  it,  because  by  its  in- 
troduction be  proved  that  it  was  valuable.  There  was 
no  other  proof,  and  if  the  man  succee(ted,in  introduc- 
ing it,  dien  the  law  ought  tfi)ig0ifailth^JvJiirf3>^3  ifii 
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a  real  monopoly.  The  tathor  had  instanced  a  case  in 
vbicb  it  took  an  inventor  seven  years  to  induce  the 
United  States  Patent  OfiBce  to  allow  an  aj^ieal,  and 
even  then  hu  patent  was  worth  nothing  until  .he  had 
fonght  a  law  suit.  Under  the  present  patent  Uws,  in 
anycotuitiya  teal  patent  was  not  obtained  imtil it  had 
beoi  finight  through  a  conrt,  bat,  in  bis  opinion,  when 
an  inventioD  «as  introduced  aanmerdally,  a  patent 
should  be  granted  to  it  which  could  not  be  npset,  and 
thereby  the  introducer  of  the  invention  would  get  a 
real  benefit. 

The  Seckrtakv  read  the  following  letter  from  Sir 
Lloyd  Wise : — Being  under  engagement  to  preside  at 
a  la^  gathering  this  evening,  I  am,  unfortunately, 
not  in  a  postion  to  avail  nqrself  of  the  courteous  in> 
vitation  of  the  Council  to  attend  to-day's  meeting  oi 
your  Society.  This  I  regret  the  more  because,  having 
co*i^>ented  for  neatly  thitty-Gve  yean  with  my  friend 
and  professional  cblleagne,  Mr.  C.  D.  Abd,  in  the 
promotion  of  patoit  law  reforms,  I  should  have  been 
peculiarly  interested  in  hearing  his  paper  read. 

I,  of  course,  do  not  know  that  particular  branch  of 
the  subject  he  will  deal  with,  much  less  the  views  to 
which  he  may  give  expression.  But,  in  the  interest  of 
inventors,  I  desire,  if  in  order,  to  direct  special  atten- 
tion to  the  new  patent  rules,  which  seem  to  me  highly 
objectionable. 

In  my  opinion  they  point  to  about  the  most 
obnoiious  method  that  could  possiUy  have  been 
devised  of  carrying  out  the  proviaons  of  Section  i  of 
the  Patentt  Act  of  1902.  This  is  the  more  unfmtu* 
nate  because  efiect  might  readily  be  given  to  those 
proviaions  in  a  manner  that  would  prove  advantageous 
both  to  inventors  and  the  public. 

I  suggest,  in  particular,  that  the  utmost  possible 
pressure  should  be  promptly  brought  to  bear  with  the 
view  of  getting  the  rules  so  far  modified  that  in 
carrying  out  Section  i  of  the  Patents  Act,  1903,  the 
spedal  forms  of  reference  to  prior  patents  set  oat  in 
Rule  ID  of  the  Intents  Rules,  1905,  shall  apply  only 
in  cases  where  the  applicabt  has  not  already  men- 
tioned the  prior  patent  in  his  specification,  and  has 
been  duly  notified  of  the  Comptroller's  detenniuation 
that  a  reftrence  to  a  prior  specificatiun  ought  to  be 
made,  and  has  failed  to  embody  in  his  own  specifica- 
tion, in  his  own  way  and  within  a  specified  reasonable 
time,  a  reference  by  number,  year,  and  name  to  such 
prior  specification. 

As  I  see  that  Mr.  Alexander  Siemens  is  to  preside, 
I  can,  perhaps,  best  illustrate  my  me.ining  by 
referring,  by  way  of  example,  to  one  of  his  firm's  own 
patents,  in  obtaining  which  Mr.  Abel's  firm  acted 
profesaonally.  It  is  No.  6220  of  the  year  1899,  and 
in  the  complete  specification  there  is  gjven  an  outluw 
of  the  state  of  the  art,  and  a  |Hior  specification  of 
Jablochkoff's,  No.  1996  of  1877*  is  specifically  men- 
tioned. 

That  is  one  eumpleof  the  sort  of  unobjectionable 
itSenoct  I  contem[dated  iriien  giving  evidence  before 
the  Departmental  Conmdttee  m  1900.  BiU  according 


to  the  new  Role  10,  if  the  applicant  once  goes  the 
length  of  tronUing  the  Comptndlei  to  determine 
whether  reference  ought  to  be  made  m  the  ap|dicant's 
qiedficatkn  to  ai^,  and  if  so,  what,  prior  spedfica- 
ti(»Lorspedficati(mslqrwqr(^  notice  to  the  poUic  ; 
then,  should  the  CoQipttoller*s  dediiMi  be  affinnative^ 
an  official  notice  is  to  be  placed  upon  the  nnf<ntnnate 
applicant's  spedficaticn  in  these  toms  :— 

"Reference  has  been  directed,  in  pursuance  of 
Section  i,  Sub-Section  6,  of  the  Patents'  Act,  1902, 
to  the  following  specification  of  Letters  Patent,  Na 
 granted  to  " 

Where  the  reference  is  inserted  as  the  result  of  a 
provisional  report,  under  Rule  7,  a  statement  to  that 
effect  is  to  be  added  to  the  reference. 

Snrdy  an  apfdlcant  should  be  allowed  to  take  a 
patent  at  his  own  tisk,  provided  he  (himself)  specifi- 
cally mratims  the  piior  patent  or  patents,  lelhrence 
to  iriiicfa  is  regarded  as  necessary  for  the  protection 
of  the  piUdic.  The  mention  thereof  1^  No.,  year, 
and  nam^  would  obviously  be  a  notice  to  the  public, 
inasmuch  as  his  specification  is  addressed  to  the 
public.  Why,  then,  should  it  be  in  any  way  made 
known,  to  his  prejudice,  that  he  referred  to  the 
prior  patent  under  compulsion The  contemplated 
practice  will  be  tantamount  to  publication  of  aa 
official  report  to  the  effect  that,  in  the  opinicm  of  the 
Comptroller,  the  patent  is  invalid. 

What  justification  can  there  be  Sat  thus  handi- 
capping  inventors  whom  the  patent  laws  ate  intended 
to  encourage  ?  Why  not  give  the  patentee  abso- 
lutely fair  play  ? 

If  the  framen  of  the  Act  had  contemplated  the 
sort  of  practice  seemingly  intraded  to  be  set  up,  saidy 
they  would  not  have  expressly  prohibited,  as  they  did 
in  the  Act,  pubUcation  of  reports  of  examiners,  which, 
as  a  matter  of  fact,  formed  an  essential  part  of  the 
original  scheme  as  approved  by  the  Society  of  Art;, 
after  full  discussion,  in  1877,  and  submitted  by  me,  as 
the  Society's  delegate,  to  the  Intematioaal  Congress 
at  Parisin  1878. 

In  conclusion,  I  may  maition  that  the  whc^  subject 
is  pretty  fuUy  dealt  with  in  a  leading  article  whicb 
appeared  in  Etigwttring  of  Friday  last,  9th  inat. 

Mr.  P.  M.  Justice  said  he  was  in  thorough  accwd 
with  the  bulk  of  the  author's  suggestions.  He  dioa^t 
that  if  an  examination  was  to  be  made,  as  it  was  now 
settled  it  was  to  be  made  from  the  ist  of  January  next, 
it  should  be  as  complete  as  possible.  But,  in  hi» 
opinion,  Mr.  Abel  had  omitted  one  of  the  essentia) 
features  of  the  examination,  viz.,  the  fact  that  the' 
examination  would  in  no  way  determine  the  validity 
or  non-validity  of  the  patent.  Those  iriio  were 
familiar  with  patents  knew  that  it  was  just 
as  easy  to  anticipate  a  British  patent,  by 
the  publication  of  the  German  specification  or 
the  Ap**"*^"  specificaticm,  so  Icmg  as  it  wa> 
sufficient,  as  by  aa  F"e"«**  specification.  The 
examination  in  this  country  was  to  be  Unuted 

shnply  to  British  BpecificKdbu,„Qp|^o  Antidk 
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m  iiRicD  pMbBcationi,  and  be  tboacbt  Mr.  Abd 
■^tl  idtt  adnntage  bave  pmnted  that  oat  io  bis 

pqn.  He  agrred  thcroagbly  with  the  author  that 
the  mmining  staff  sboold  be  increased.  Apparently 
\^  did  not  hare  to  woric  for  so  many  hours  as  the 
poor  German  examiner,  who  topped  the  list.  He 
had  been  told  by  the  German  examiners  that  they 
fband  il  a  physical  impossibility  to  get  through  the 
ffWMiwtion  of  their  cases  in  office  hours,  and  that 
ttnenigbu  ia  the  week  they  took  their  papers  home 
tovorfc  npon  tbeiu.  He  did  not  think  tint  oaght 
to  obtab  fai  this  ciMiitiy,  and  be  hoped  the  examnieia 
«oald  not  be  overworked;  at  ai^  rate  he  felt  per- 
fectly certain  thM  we  on^t  to  have  the  best  eiainina- 
lisB  the  ramiaers  were  capable  of  giving.  He  also 
bclined  thoe  iras  eoing  to  be  a  vay  fair  subdivision 
of  ioTCDtioat.  Many  [M'esent  were  aware  of  the 
CUnnu's  strong  opinion,  that  it  was  the  man  who 
frndnced  or  worked  the  invention  who  should  be  re- 
wded,  but  he  [Mr.  Justice)  ventured  to  say  that  the 
Qoinnan's  firm  had  several  hundred  patents  on  their 
books,  which  were  either  in  existence  or  which  they 
bid  alknred  to  lapse,  wUch  tb^  had  never  really 
•nfced  a«  patents,  and  he  would  like  to  ask  wheUier 
tbe  Crown  or  the  public  was  deprived  of  anything  by 
tbe  {noting  of  those  patents.  If  an  nivcotor  went  to 
ibcFiteat  Office,  and  bis  p^nt  was  valid,  be  ob- 
biied  a  monopoly  for  fourteen  years ;  if  the  invention 
m  no  good  he  did  not  work  it,  or  get  anybody 
cbe  to  work  it.  but  no  one  was  harmed  thereby.  He 
tboi^t  the  Chaixman  might  well  ay  quits  to  such 
u  iovealor.  He  agreed  that  where  a  man  was 
^twrfnl  in  introducing  an  inventioo,  he  should  be 
niraietaled.  if  possible,  and  he  aw  no  practical 
nxans  of  bis  secnring  snch  remnneratioa  except  by 
tbe^tofap^eaL 

Us.  G.  G.  Hakoinghau  thought  the  L^tslatnre 
bid  Karoely  appreciated  the  bet  that  inventions  were 
peculiar  things  to  deal  with,  which  changed  from  day 
to  dajr.  The  English  system  was  based,  to  a  large 
otent,  npon  tbe  assumption  that  an  invention  was 
MDethiiif;  of  a  definite  character.  So  far  as  bis 
nperiencc  went,  it  was  of  an  indefinite  character,  and 
itui  was  where  a  great  many  troubles  arose,  particu- 
Uil;  in  connection  with  the  Provisional  Specification 
Tttca.  It  was  very  difficult  to  see  bow  the  sj  stem 
*ti(b  was  to  be  brought  into  operation  in  Jaaoary 
■at  could  be  worind  satisfiKtorily  with  the  |Hevailing 
^xea  {rf*  initiating  appKcations  on  piovinonal  wpedh- 
<d)ans.  It  was  true  that  the  examination  was  to  be 
Mbopontbe  complete  specification,  but  inasmuch 
ncDoq^e  specifications  had  necessarily  to  be  founded 
Bpon  provisional  specifications,  be  thought  very  con- 
BdenUe  difficulties  would  arise  ;  and  he  hoped  the 
*Titan  would  be  modified  to  the  extent  of  abdition, 
becMM  it  was  a  thoroughly  bad  system.  If  a  man 
«■  entitled  to  go  to  the  State  and  ask  for  a  patent, 
tboekl  be  aUe  to  define  the  inventkn  for  which 
^  fBteat  was  soagbt,  and  he  was  not  entitled  to  a 
IRUiMch  he  conld  pot  in  force  agahist  the  pabUe 
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until  lie  had  de6iied  the  iaventikHi.  Tan— iich  aa 
English  patents  were  dat«d  bad  to  the  date  of  the 

application,  which,  in  tbe  majority  of  cases,  was 
that  of  the  provisi(mal  ^>ecification,  it  would  be 
seen  that  the  patmt  was  really  granted  upon  som* 
thing  which  was  of  an  indefinite  character,  because  \\ 
¥ras  founded  upon  the  provisional  specification.  Tht- 
difficulty  turned  upon  tbe  question  of  date,  be- 
cause patents  were  dated  back  in  that  way.  If 
patents  were  dated  from  the  date  of  the  com^det* 
spedficatioa  he  mndd  have  no  cdijection  whatever, 
bnt  until  that  inherent  difficulty  was  abcdished,  he  was 
afiaid  a  satisfactory  system  woold  not  be  obtained. 
He  had  notirad,  as  Mr.  Justice  had  pointed  ont,  tlub 
tbe  author  had  made  no  reference  to  tbe  fact  that  the- 
proposed  examinatioa  was  of  a  quite  incomplete 
character.  It  seemed  to  him  perfectly  fotile  to  examine 
merely  a  small  branch  of  publications.  A  patent  migbk 
be  upset  in  this  country  upon  the  ground  of  prio» 
publication,  which  might  be  found  in  the  specification 
of  a  British  patent  within  the  last  fifty  years,  or  in 
tbe  specification  of  a  United  States,  German,  French^ 
tx  any  other  specification  cv  publication,  and  to  intra* 
dnce  a  ^tem  of  examioatitHi  trf*  that  extremely  partiak 
cluiact«  would  be  sim{dy  usdess,  and  very  mislead- 
ing. English  patoits  would  be  upset  quite  as  often, 
as  they  were  at  the  pcespit  day,  <m  the  qjedfications. 
of  United  States  patents  as  on  the  specifications 
British  patents.  He  entirely  failed  to  see  why,  iS 
there  was  to  be  an  examinaticm  at  all,  it  should  not 
be  tbe  very  best  kind  of  examination  procurable.  IS" 
the  United  States  and  tbe  tiennan  examiners  could 
examine  other  spedficatioiu  than  thdr  own,  surely 
tbe  British  could. 

Mr.  OscAft  GtimiAN  thought  the  new  syBtcok 
ought  to  be  given  a  chance,  but  he  was  alraid  the- 
new  examinatbm  woiild  not  be  of  much  use.  He- 
agreed  with  Mr.  Hardingbam  that  an  examinatioD 
based  upon  Briti^  patents  which  only  went  back, 
fifty  years  was,  especially  in  the  chemical  industry, 
quite  useless,  and  would  exclude  a  very  Urge  source: 
of  information  with  regard  to  prior  inventions  con- 
tained in  English  and  foreign  literature.  In  a  good) 
many  cases  with  which  he  was  acquainted  the  searclk 
in  foreign  literature  had  been  so  finitfnl  of  anticipa- 
tions, in  law  cases  and  otherwise,  that  to  linut  the- 
search  in  the  way  proposed  was  quite  ridiculous.. 
Another  <^^tion  was  with  regard  to  the  quality  of 
the  examiners.  He  hai^iened  to  know  tbe  quality  ot 
tbe  jonior  examiners  in  Germany,  and  also  knew- 
the  standard  for  the  assistant  examiners  who  were- 
selected  in  this  country  for  positions  under  the  new- 
patent  taw.  He  was  afraid  the  Germans  would  come- 
out  better  in  that  respect,  but  he  did  not  wish  to- 
discourage  the  young  men  who  would  be  assistant 
examiners ;  probably  in  a  year  tv  two  they  would 
have  greater  experience  than  they  at  present  pos- 
sessed. In  Germany  an  assistant  examiner  must  have- 
been  at  some  works  and  bad  sonw^ractical  p- 
perience,  or  be  must  haK^itSg^fl;A»OC^te 
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or  veiy  seme  study.  In  this  eonntry  assistant 
exanunas  veie  chosen,  not  according  to  the  record 
of  th«r  study  Or  work,  bat  by  meuis  of  the  von- 
deriiil  competitive  examinations  vhkb  existed  in 
T^nglahd,  where  generally  not  the  clever  men 
■were  at  the  top  but  those  who  went  through  an 
•examination  best,  and  it  was  well  known  what  a 
<ur5e  the  examination  system  had  been  in  this  comitry 
in  all  sorts  of  professdons.  The  author  had  referred 
to  a  lecture  he  gave  before  the  Society  of  Engineers, 
"in  which  it  was  stated  that  the  examiner  idiould  not 
have  power  to  refuse  any  patent,  exc^t  when  it  re- 
'ferredto  some  nraiseimcal  matter.  He  did  not  Udnk 
<TeB  that  power  should  be  gimi  to  an  euuniner.  He 
Imew  of  a  case  where  Ums  patentee  applied  to  the 
'German  Patent  Office,  and  an  eminoit  professor 
told  him  that  although  the  German  Imperial  Patent 
Office  might  grant  a  patent  on  an  invention  which 
might  not  prove  useful,  it  was  not  the  object  of  the 
"Patent  Office  to  grant  a  patent  for  nonsense,  and  that 
that  patent  was  nonsense.  The  inventor  thereupon 
Tequested  the  Patent  Office  to  send  a  Commission  to 
tds  works,  and  proved,  to  the  astonishment  of  the  Com- 
mission, that  it  was  not  nonsense  and  that  it  worked, 
.and,  atrange  to  say,  the  bmous  Professor,  who  had 
'  given  Ae  previous  opinion,  later  on  wrote  a  book  on  the 
nsefhlness  of  the  Invention.  He  b^eved  a  great  dea 
harm  was  done  1^  the  system  of  examination  In 
<jermany,  faiasmnch  as  it  was  possible  for  an  examiner 
to  throw  every  obstacle  in  the  inventor's  way.  The 
author  had  mentioned  a  case  where  a  patent  was 
■delaved  for  seven  years  in  America,  and  he  (the 
speaker)  was  now  investigating  a  patent  which  had 
'4>een  delayed  for  four  years  in  Germany.  The  poor 
inventor,  therefore,  only  had  six  or  seven  years  left  in 
'which  to  develop  his  invention  and  make  it  usefiil, 
■and  this  was  very  unfair  to  him.  On  the  other  hand,  it 
was  quite  imposiuble  that  the  inventor  himself  should 
isearch  In  the  way  suggested  by  the  Cluurman.  The 
"inventor  was,  in  most  cases,  a  child;  hfe  was  so  infa- 
tuated with  his  invention  that  he  would  not  listen  to 
veason.  Whatever  he  read,  he  would  find  an  atgn- 
onent  in  his  own  favour,  and  there  must  be  somebody, 
«ither  an  expert  outside  or  an  expert  in  authority, 
who  would  tell  him  that  he  was  wrong.  There 
•was  another  way  of  dealing  with  the  question, 
namely,  to  give  the  public  generally  a  right  to 
olgect  to  a  patent,  which  was  the  system  pre- 
vaiKag  in  Germany,  but  the  EngUsh  patent  law 
liad  set  its  face  against  that  proceeding,  and  would 
•continue  to  do  so.  Nobody  in  this  country  could 
opp(»e  a  patent  unless  he  had  a  prior  patent  bimsdf, 
wUch  on  some  grotmds  Or  other  was  similar  to  the 
new  one.  If  the  outside  pnbBc  were  ■  idlowed  to 
'  search,  and  as  a  result  of  their  search  to  oppose  a 
patent,  and  a  reference  was  then  made,  be  thought 
the  search  would  be  useful,  bnt  not  otherwise. 

Mr.  Walter  F.  Reid  wished  to  express  his 
agreement  nith  most  of  the  points  raised  in  the 
paper,  espeddfy  dut  vrtiicli  iclited  to  tba  sendns 


wUch  took  place  fai  Germany  and  the  United  States. 
If  Oie  saiebes  wiere  carried  oat  in  Etagland  in  the 
same  way'  as  in  the  United  SUtes,  tbey  conM  only  be 
an  evil   The  objections  raised  in  the  United  States 
Patent  Office 'wete  sometimes  of  a  most  stupid  char- 
acter ;  anything  that  bore  in  the  most  distant  way  on 
the  invention  was  sent  to  the  poor  inventor  to  find  a 
reason  why  it  *d  not  anticipate  his  patent.  He  hoped 
the  Englirii  Patent  Office  was  not  begimung  a  stateef 
afiairs  which  at  all  resembled  the  procedure  in  America. 
He  thought  the  figures  given  in  the  Table  of  the 
number  of  hours  spent  by  the  officials  in  Bearching 
were  not  altogether  omparable.   It  must  be  borne 
in  mind  that  the  seatdi  which'  the  Engfiah  irffidsls 
would  have  to  cany  out  would  he  m  «ery  limited  one ; 
therefore,  pos^ly  the  number  of  hows  and  the 
method  they  employed  would  be  quite  sufficient  to  do 
the  work  fairiy,  because,  as  he  understood  it,  they 
would  have  c«dy  to  investigate  pri(»  specificalioiis  hi  , 
■  this  country  for  50  years,  not  the  whole  of  the  Ittera-  , 
tnre,  as  was  done  in  Germany  and  the  Uirited  States.  : 
He  wished  to  dissent  from  the  Chairman's  remarks  1 
with  regard  to  the  introducer  and  the  inventor.  It  i 
mi^t  not  always  be  quite  so  easy  as  it  appeared  to  1 
invent  a  tlung,  because  it  pre-aupposed  a  very  cm-  I 
sideraUe  study  of  the  subject  before  one  was  hi  a 
position  to  bivent ;  and  It  must  also  be  remembered 
that  some-of  the  greatest  inventors  had  been  outside  , 
the  particular  busfaiess  which  was  engaged  in  woridng  | 
the  subject  matter  of  the  invention,  Bessemer  bdng  a 
notable  example.  The  quotation  which  the  Chairman 
made  was  also  rather  antiquated.   That  was  the  view 
held  some  hundreds  of  years  ago,  but  the  present  view 
was  totally  opposite.   For  instance,  the  patent  for  the 
Parsons  turbine  was  prolonged  simply  because  it  bad  I 
not  been  introduced,  which  he  thought  was  im,  \ 
because  an  inventor  might  have  spent  a  great  deal  of  j 
time  in  inventing  his  article,  and  yet  it  might  not  be  1 
introduced  commercially,  although  it  was  a  good  I 
Invention.   Therefore  he  thought  the  {nesent  view  : 
was  much  fairer  thui  the  bid  view  whteh  the  calu^ 
man  had  mentioned. 

The  CHAiRMATf,  in  proposing  a  hearty  vote  of 
thank's  to  Mr.'  Abel,  which  he  requested  Mr.  Bloxam 
to  cohvey  to  that  gentieman,  said  he  did  not  desire  to 
alter  the  way  in  which  English  patents  were  -  granted 
at  the  present  time ;  he  only  desired  tiut  when  the 
patent  was  introduced  it  diould  then  autnnatically 
become  a  real  monoptdy,  without  a  law  suit. 

The  resolution  was  then  pat  and  carried  unani- 
mously. 

Mr.  Bloxam,  in  replying  on  behalf  of  Mr.  Abd, 
'  thanked  the  audience  for  the  kind  %'ote  of  thanlra 
which  had  been  passed.  He  did  not  know  that  be 
could  venture  to  undertake  to  express'  Mr.  Abd's 
opinions  in  reply  to  the  points  which  had  bxn  raised 
in  the  discusnon,  but  he  tho^ht  Mr.  Abel  would  be 
<»V«ed  to  «VDi^i^^/S9©g^  *n  I*tent 
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vittcn  move-  tfaut  in  «^lMt^  tbe^  jadnc** 
"So  m^By  men,  M  maayiOfwiofiSi'' applied.  Witb- 
regard  to  the  iDventor  searching  for  himseir,  when  an 
nreotor  came  to  a  patent  agent>  the  first  question  he 
waiaslwd  vaswheUwhisinventipnirasnew,  and-the 
pnxnpt  reply  was  given  that  it  vas,  and  that  be  had 
^lent  so  many  days  at  the  Patent  Office  searching,, 
and  Goold  not  find  a  single  anticipation.  The  patent 
a^ent  then  produced  bis  volume  of  atMidgements,  and 
timed  up  the  anticipation  at  once.  The  inventor 
«'as  very  seldom  sufficiently  well  infornied  in  the  art 
of  searching,  because  it  was  a  very  considerable  art  to 
be  aUe  to  disco\-er  anticipations,  of  inventions.  The 
remaiks  made  by  other  speakers  were  very  mnch  to 
the  point,  and  he  could  only  tiiank  them  for  having 
lahcn  part  in  the  discussioD. 


COU.VrY  COtXXCIL  SCHOLARSHIPS. 

The  scholarship  systems  both  of  the  School  Board 
and  the  London  Coonty  Council  have  stood  the  te^t 
of  time.  At  the  end  of  the  last  financial  year  the 
total  Dumber  of  scholars  and  exhibitioners  holding 
awards  under  the  Council  was  3,174.  During  last 
year  there  were  3,416  candidates  for  the  Junior 
Connty  Scholarships,  952  for  the  Intermediate,  and 
100  for  the  Senior.  The  county  scholarship  system 
bat  fbtmed  a  ladder  to  carry  on  the  junior  scholars 
from  the  pubHc  elemmtary  schools,  and  that  the 
ComicD  has  been  enabled  to  secnre  able  candidates 
lor  its  schotanhips  u  shown  by,  the  fact  that  dnring 
last  year  alone  no  fewer  than'eleven  of  the  Council's 
Kholars  obtained  scholarships  in  the  universities,  or 
ioidtutions  of  university  rank.  Many  senior  county 
Kbolars  obtained  degrees  in  honours,  while  in  1903 
the  Senior  Wrangler  was  a  London  County  scholar 
vho  had  received  his  early  education  in  a  public 
elementary  school.  On  the  more  technical  side  one 
scholar  has  recently  been  appointed  a  probationary 
constractor  to  the  Admiralty.  Many  have  been 
awarded  research  scholar&hips  in  science  by  the  Royal 
Cgamnnioners  of  the  1851  Eihilation ;  se^^ral  of  the 
Camdl's  senior  county  'scholars  have  assisted  in  the 
coodact  of  important  research  work ;  many  of  the 
CooicirB  intermediate  sch^ars  have  obtained  good 
if^ioi&tments  in  engineering  works ;  and  there  are 
naoy  instances  of  artisans  irapro%ing  their  positions 
tliraagh  the  aid  of  the  courses  which  they  have 
pmaed  as  evening  exhibitioners  in  science  or 
ttthnology.  But  one  of  the  results  of  the  Education 
Acts  of  1902  and  1903  is  to  compel  a  complete 
recasting  of  the  scholarship  system  which  the  Council, 
throBgh  its  Technical  Educatiop  Board,  has  admiois- 
tcnd  dace  1893. 

Tfce  Edocation  Committee  have  now  submitted  to 
the  Owmfil  a  very  bold  and  almost  revdutionaty 
kWw.  The  eiisting  edncttiaiuU.  ladder  from  the 
IwrI  idiool  to  the  oaiverBitieB  i>  to  be  greatly  en< 
ImbiA.  It  li  propoaed  that  Uie  pieaeot  600  scfaolar- 
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dupB-tb^'be-inotMwl  to  3,030,  at  a  cost,  when  .tb«: 
new  .Bcbeme  ii  in  fnlt  opemtion  at  the  end  of  five^ 
years, of  j^a75,203.  Thecommittwpn^fwse  to  aboHsh 
an  ewiwiiwtioni  ewept  die  elementary  test  in  axith- 
m^ic  and  SngH^h  compodtion,  or,  to  qoote  their 
own  words,  «SapIec<Hnmon-senscproblraasinaritb- 
metic  {inclading  alternative  questions  so  as  to  deaft 
evenly  vjth  all  candidates)  and  an  exercise  in  Englisla 
composition  calculated  to  test  not  only  handwriting 
and  spelling,  bat  more  particularly  intelligence  andr 
powers  of  obser\'ation  and  eipression."  The  com- 
mittee say  that  the  objects  of  this  choice  and  limita- 
tions of  subjects  are  (a)  to  supply  the  indispeusable- 
elemeat  of  coB^>arison  among  the  candidates  fronk 
the  vh<de  of  London  without  encouraging  special' 
preparatioa;  (ft)  to  enable  the  examiDCTs  to  jndgc' 
iotdligoqce  rather  than  mere  memory  work,  and  (f> 
to  leave  to  candidatei  of  varied  taates  a  way  of 
displaying  that  Intelligence.  It  was  urged  upon  t he- 
committee  that  the  system  of  selecting  the  ablest 
children  from  London  as  a  whole  results  unfiurly  to> 
the  children  in  the  poorer  districts,  and  that  a  pro< 
pwtionate  quota  of  scholarships  ■should  be  allotted  to- 
each  district.  The  committee  dissent  from  this  view. 
Experience  shows,  they  say,  that  the  winners  of  the^ 
Council's  scholarships  during  the  past  elevoi  years- 
have  come  from  every  part  of  London,  poor  as  well 
as  rich.  "A  considerable  number  of  these  scholarships 
have  been  won  children  coming  from  extrcmdy 
poor  homes,  the  s<ms  and  daughters  of  dodt  and  other 
labonrers,  porters,  carmen,  charwomen,  needlewomen^ 
&C.  llioagh  the  propcvtion  per  district  of  scholar- 
ships to  the  childteo  in  public  elementary  schools  baa- 
varied  in  particular  examinations  from  o  per  1,000  to 
2'7  per  i.coo,  this  variation  by  no  means  coiresponds- 
lo  the  pov^y  of  the  constituency,  the  districts  stand- 
ing lowest  on  the  list  being  Paddington  (South), 
Westminster,  the  Strand,  and  the  City,  as  well  as- 
Finsbury  (East),  St.  George's-in-the-East,  and  Hol- 
hom  ;  whilst  relatively  poor  neighbourhoods  such  as- 
Rotherhithe,  Hackney  (Central),  Deptford,  and  Fins- 
bury  (Central),  have  secured  high  places."  The  com- 
mittee Ceel  that  to  aHocate  a  definite  number  of 
scholarships  to  each  district  mustnecesuuily  diminiihi 
the  keenness  of  the  competition,  lower  the  general- 
average  of  qaabty,  and  result  In  the  exclusion  of  able- 
children  in  some  districts  by  less  able  candidates  frona 
other  districts.  The  local  distribution  of  scholarships- 
seems  rather  to  depend  upon  the  character  of  the- 
schools,  and  the  amount  of  attention  paid  to  the  matter, 
than  the  relative  pov'crty  of  the  district.  Moreover,  eveik 
within  each  district  there  are  poor  streets  and  rela- 
tively rich  ones,  highly  efficient  schools  and  schools- 
working  uudej  less  favourable  conditions,  so  that,  ia 
the  opinion  of  the  committee,  the  allocation  of  a 
fixed  grade  to  a  district  would  Dul  to  secure 
scholarships  to  the  poorer  streets  and  the  ireaker 
schools. 

Hitherto  only  children  whose  parents  were  earning 
not  more  than  a  week  have  been  ^gtl^  for  junior 
CQun^  Sfsholarships.    The  committ^^^^|i^|tt 
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mj  child  vbo  hu  attended  any  dementaiy  Khcxrf 
Ibr  two  yean  may  become  a  scholanliip  bolder. 
In  the  opbdon  oT  the  committee,  the  reBttfc- 
ti<»  of  the  ctmipetiticm  to  the  eUldien  of  parents 
below  a  certain  incase  is  invidious.  It  lowers  the 
average  standard  of  qaiHty  by  excluding  some  able 
children  whose  parents  may  not  really  be  in  better 
oircnmstances  than  others  below  the  liuut.  To  quote 
from  the  Report,  "  The  Council's  scholarships  should 
be,  it  is  said,  not  badges  of  poverty  bat  titles  of 
iionoor.  Moreover,  it  is  desirable,  on  many  grounds, 
that  a  mixture  of  social  classes  in  the  public  elemen* 
tary  schools  should  be  encouraged.  Especially  is  it 
important  that  the  present  growing  tendency  of 
<niddle-class  girts  to  enter  the  teadiing  profesnicm 
■fthonld  not  be  discooraKed,  and  that  the  way  should 
be  left  open  for  the  future  pupil  teachers  to  be  drawn 
from  all  social  classes.  On  the  other  hand,  we  feel 
very  strongly  that  it  is  only  by  the  firm  retention  of 
-an  income  limit,  at  any  rate,  as  regards  the  payment 
o(  maintenance,  that  access  to  the  scholarship  ladder 
<an  be  made  really  effective  to  the  clever  chtlden  of 
the  poorest  homes."  The  junior  county  scholar- 
•ships  will,  as  we  have  si^  be  open  to  all  children 
living  within  the  administrative  county,  who  have 
been  for  at  least  two  years  attending  an  elementary 
■school,  and  with  regard  to  a  money  payment  (roain- 
tenancd  allowance)  in  additicm  to  free  education,  the 
•committee  recommend  that  it  should  be  dissociated 
Crom  the  widely'  published  scholarship  award  and 
Crjnted  separately  by  the  Council  only  to  those 
scholars  who  require  it.  By  this  separation,  the 
<:ommittee  think  the  Council  can  combine  *'  the  very 
^reat  advantage  of  malting  its  junior  county  scbolar- 
-ships  titles  of  honour  without  being  badges  of  poverty, 
whilst  continuing  to  confine  its  maintenance  grants 
to  those  who  need  them.  It  would  no  longer  be 
possible  to  identify  a  junior  county  scholar  as  neces- 
warily  coming  from  a  poor  home." 

A  scheme  so  wide  hk  iu  scope,  and  so  costly  to  the 
vatepayers— in  addition  to  the  ;^a75,2ao,  there  most 
be  a  heavy  outlqr  Ibr  more  secondary  schools— is 
•certain  to  be  hotly  discussed.  The  ol^tions  most 
likely  to  be  urged  may  be  summarised  as  follows : — 
t{a)  The  drafting  of  3,000  children  every  year  into  the 
secondary  schools,  {i)  The  abolition  of  all  examina- 
tions, except  an  elementary  test  in  arithmetic  and 
English  composition,  (c)  The  hostility  shown  to 
•special  schdarsbtp  classes.  {J)  The  selection  of  twice 
«s  many  girls  as  boys,  (e)  The  restrictions  on  the 
<ontinuanceof  the  schdarships  after  14,  unless  a  bond 
to  become  teachers  u  entered  into.  (/)  The  in- 
justice to  some  of  the  poorest  scholarship  holders  in 
depriving  them  of  advantages  to  which  they  are  jnstly 
entitled,  by  reason  of  their  parents*  inability  to  enter 
into  a  bond  that  their  children  {then  14)  shall  beccnne 
4eachers  at  16,  and  enter  a  training  colli^  at  20.  The 
last  three  criticisms  are  urged  in  a  memorandum  to 
<he  committee  presented  by  the  London  Teachers' 
Associaticm,  which  considers  that "  the  great  blot  in 
«he  whc^  scheme  appears  to  be  the  desire  to  secore 
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candidatn  for  the  teaching  profession,  rather  than  to 
improve  the  graend  education  of  the  cUldKn." 


TECHNICAL  EDUCATION  IN  INDIA* 

When  India  passed  under  the  rule  of  the  Crown,  the 
Govemmmt  found  a  more  or  less  widespread,  but  very 
rudimentary,  system  of  education  in  vi^e.  There 
were  Hindu  village  schools,  generally  of  a  secular 
character,  and  Mnhammadau  schoob  primarily 
devoted  to  religious  instruction.  From  an  early  date 
also  the  missionary  societies  hare  played  a  prominent 
part,  both  in  edocating  the  low  castes,  aboriginal 
races  and  female  populations,  and  in  maintaining 
institutions  attended  the  more  advanced  sections 
of  the  population.  Of  the  primary  and  general 
education  mention  need  not  be  here  made.  On  the 
other  hand  the  scope  of  the  professional  and  technical 
training  afforded  is  so  vast  and  of  such  importance  to 
the  welfare  of  our  Indian  Empire  generally  as  to 
merit  a  brief  review.  The  principal  subjects  are  law, 
medicine,  engineering  and  surveying,  agriculture, 
veterinary  science,  forestry,  cwnmerce,  art,  and 
industry.  Law  is  taught  mainly  in  the  Government 
law  colleges,  dtuated  in  the  caiHtaU  of  the  various 
provinces.  Medicine  is  taught  in  two  grades,  the 
ui:f>er  at  fear  lurge  Government  colleges,  and  the 
lower  at  deven  Goverment  schools.  Tlw  colleges 
train  students  for  the  assistant- surgeon  class  for 
employment  in  State  hospitals  and  di^nsaries,  the 
schools  training  students  for  a  lower  or  hospital 
asiiistant  class. 

The  work  of  the  enpneering  colleges  at  Ruiki, 
Sibpore,  Poona,  and  Madras  in  piepaiing  subordinate 
officers  for  the  P.W.D.  is  well -known.  Sibpore 
and  Focma,  have,  however,  an  agricuUnral  side, 
while  other  institutions  such  as  the  CoUege 
at  Saidapet,  and  special  schools  at  Cawnpote 
and  Nagpur  arc  purely  devoted  to  agricoltnre. 
The  various  colleges  and  schools  devoted  to  veter- 
inary science,  togethet  with  the  Imperial  Forest 
Scho<^,  train  their  students  mainly  for  positions  in 
Go'vernment  employ. 

The  writer  of  the  report  does  not  regard  the  present 
condition  of  commercial  teaching  with  much  favour. 
There  is  very  little  of  an  advanced  character.  A  num- 
ber of  schools  teach  shorthand  and  type-writing,  and  a 
smaller  number  give  more  or  less  elemcntuy  instruc- 
tion in  book-keeping,  correspondence,  commercial 
geogr8{Ay  and  kindred  subjects. 

lliere  are  four  schools  of  art  under  Government 
control.  Their  special  function  bdng  to  restore, 
develop,  and  improve  theiq>plication  of  oriental  art  to 
industry  and  manufacture.  Of  these  schools  that  ai 
Madras,  on  its  industrial  side,  deals  with  the  manu- 
facture of  bricks,  tiles,  pottery,  water-pipes,  smith's 
work,  &c.  The  connection  betweoi  decorative  art 
and  this  de|»rtment  is  therefore  very  slight.    On  the 
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technic il  ride,  drawing,  paintiiie,  moddling,  wood 
cosraviDg,  and  copper-plate  engraving  are  taught. 
This  school  does  not  >«m  to  be  in  a  very  flourishing 
cooditioD.  The  number  or  students  has  fiillen  steadily 
froB  633  on  March  31st,  1897,  to  321  on  the  sane 
day  in  1902.  Higher  fees,  and  a  rule  requiring  unpaid 
apprentices  to  pay  class  fees  for  attending  drawing 
dtsses,  are  ascribed  as  partial  causes  of  the  decline. 
Fnther,  the  Goreniment  technical  eiaminatioas  held 
■  1901  were  not  very  favomrable  to  the  schoirf. 

TbeBiub^  Sdiool  of  Art  dates  back  to  1857. 
At  praeot  (in  addition  to  the  Reay  art  workshofM 
tifKOKA  {n  iSgt)  the  institution  comprises  a  drawing 
school,  moddling  and  painting  classes,  together  with 
drawing  teacher's  course,  and  an  architecture  and 
dmgbtsman's  class.  The  trained  pupils  find  ready 
employment,  its  students  having  eiecuted  much  of 
the  decorative  woik  which  adorns  the  dty  of  Bonbay. 
la  the  art  workshops  house  painting  and  decorati(»i, 
cnmeDittg,  gold  and  silver  work,  carpet  weaving, 
comWf  brass,  and  iron  woik,  wood-carving  and 
pottei7  are  each  taught.  The  immber  of  stndentN» 
wUch  fm  en  acconnt  of  the  plagns,  has  sfaice  increased 
greuly,  and  the  Institution  is  both  flotuishing  and 
nproviug. 

The  Calcutta  School  of  Art,  on  account  of  the 
lenity  of  indigenous  art  in  Bengal,  has  no  manu- 
iktaiing  industrial  side.  Systematic  instruction  is 
gircn  in  drawing  and  design,  for  teachers,  draughts- 
■eo,  artisans,  and  art  designers.  Wood  engraving, 
Kthc^phy  and  modelling  are  taught.  The  number 
of  pu[xfa  has  fallen  slightly  during  the  quinquennial 
period  under  review. 

The  Mayo  School  of  Art  at  Lathore  gives  iuatruc- 
lion  m  the  arts  of  design,  with  special  reference  to 
ibeind^eiKms  indDatriesof  the  Pnn}anb.  The  ma- 
jority of  the  papi1»— whose  numbers  are  increanng— 
aie  of  the  attisan  and  trading  classes.  Sane  of  its 
pupils  have  been  employed  as  designers  in  the  Punjaub 
carpet  factory.  Of  the  twenty-eight  pupils  who  left 
b  ii)0i-02,  all  bat  two  hai-e  obtained  suitable  employ- 
ment ,none,  however,  appearing  to  follow  the  indige- 
noas  handicrafts,  which  it  is  the  special  province  of  the 
idiool  to  encourage  and  foster. 

Space  does  not  avail  for  the  treatment,  even  in 
absbact,  of  the  various  industrial  schotds,  vS.  the 
Gomnment,  local  board,  reformatoiy  or  '*  aided 
iMon**  ^rpes.  Generally  qiealdng,  these  have  not 
btm  very  snccessfnl.  In  many  cases,  It  has  been 
Mcnsaiy  to  attract  pupils  by  means  of  stipends,  the 
flqiend-holden,  being  often  bc^s  ofthenon-industiial 
duse$,  who  attend  merely  for  the  sake  of  the  literary 
■BUmction  which  is  ctHnbined  with  the  industiial 
tniniBg,  To  those  who  consider  Blue-books  dull  or 
tedious,  this  quinquennial  report  may  well  be  com- 
■ended.  It  is  likely  to  interest  even  those  who  do  not 
ttidy  educational  systems.  To  those,  however,  who 
m  mtaested  in  edncation,  primary  or  secondary,  this 
nmd  of  progiea  will  be  almost  iimlnable,  as  treathig 
^  IwiMwni  wUch  confront  no  other  so^renling  race 
hAewoiiL'  ' 


THE  SHANGHAI  RIVER  CONSERVASCV 
The  folbwing  mfbrmation  respecting  the  important 
qoestioo  of  the  improvement  of  the  Shanghai  Rher 
Navigation  {uemu^  vol.  lii.  860),  is  from  Tlu  Times 
coRC^MHident  at  Shanghai,  dated  December  snd  :— 
Sir  William  Bredoo,  Deputy  Inspectw-General  of 
Customs,  goes  to  Pekin  to-moirow.  He  intends  to 
submit  for  the  consideration  of  the  Wai-wu-pa  and 
the  Diplomatic  Body  certain  )HX>posals,  approved  by 
the  Nanking  Viceroy,  Chou-fu,  for  a  scheme  witb 
reference  to  the  Shanghai  River  Conservancy,  to  be 
embodied  in  a  new  convention  to  take  the  place  of 
Annex  17  of  the  Peking  Protocol.  The  scheme 
follows  generally  the  lines  dl  the  recent  despatch  of 
Sir  Ernest  Satow  to  the  Wai-wu'pu  acc^ling  the 
prind)^  which  was  originally  enunciated  by  ibe 
Vicen^  Lin  Kn-nyi,  that  China  shoold  cany  out  the 
work  at  her  own  charges  under  the  soperviuon  of  the 
Maritfane  Customs,  giving  guarantees  for  its  doe 
performance. 

With  regard  to  the  nature  of  the  guarantees  the 
Viceroy  was  unable  to  accept  Sir  E.  Satow's  coo- 
diticHis,  which  are  stringent,  but  be  expressed  a  desirr 
to  begin  the  undertaking  forthwith  and  stated  that 
there  could  be  no  difficulty  as  to  funds  being  regulariy 
forthcoming  in  advance.  A  memonndum  setting; 
forth  the  proposals  is  now  under  consideration  by 
the  Chamber  of  Ctanmerce  and  the  Municipal 
Council,  and  it  is  probable  diat  these  and  other  'o»l 
bodies  will  support  them.  It  is  evidently  desirable 
that  the  Diplomatic  Body  should  sdze  the  occasion  cf 
the  new  progresave  Viceroy's  appointment  in  Nan- 
king to  supersede  the  unworkable  Protccc^  by  a 
practical  solution  of  this  important  question. 

The  Viceroy,  Chon-fu,  during  his  stay  in  Shanghai 
has  created  a  universally  favourable  impresaon.  His 
appointment  to  Nanking  is  timely  because  his  in- 
fluence is  calculated  to  counteract  the  [>olicy  of  Chang 
Chih-tung  at  Wa-chang,  which  since  1901  has 
steadily  become  more  reactkmaiy  and  tll-adrised. 


CORRESPONDENCE. 


THE  BRITISH  CANALS  PROBLEM. 
As  1  understand  Mr.  W.  D.  McConoeU,  he 
admits: — 

t.  That  die  atilily  of  our  waterwajn  may  be  largely 
increued. 

2.  That  some  remedy  for  the  existing  condition  of 
the  waterways  should  be  found. 
But  he  argues  :  — 

1 .  That  if  private  owners  have  a  fair  field  for  their 
enterprise  they  will  not  hesiute  to  incur  expenditure 
in  the  improvement  of  their  property. 

2.  That  it  would  be  a  disastrous  policy  to  give 
power  to  local  authorities  to  add  to  their  bntden  of 
debt. 

Digitized  by  Googk 


104 


JOURNAL  OB  THE  SOCIETY  OF  ARTS. 


[f>tctmlMr  16,  1904. 


3.  That  it  U  doubtfbl  irsnffident  data  can  be  gh-en 
\o  show  ev-«n  a  probatnlity  of  a  suOicietit  increase  of 
«anal  traffic  to  justify  such  a  course. 

In  reply  I  contend  :  — 

1.  That  it  is  impossible  for  private  owners  of  canals 
to  get  a  lair  field  for  their  enterprise  so  long  as  it  is 
the  deliberate  policy  of  railway  companies  to  crash 
canal  traffic  by  carrying  to  competing  pcunts  under 
<ost,  making  up  the  lost  thos  sustained  by  increased 
charges  to  places  where  effiictive  competition  by 
water  baa  been  deatroj-ed  or  does  not  caiit. 

2.  lliat  the  cost  oT  transport  to  inland  towns  oT 
-imported  goods  of  nnivmal  conaiunptifHi  hlls  on  the 
<onunaDity  as  a  whole. 

3.  That  ca]Mtal  subscribed  from  private  sources  and 
expended  on  developing  a  waterway  so  as  to  reduce 
the  cost  of  transport  may  be  deprived  of  all  return  by 
a  consequent  reduction  in  railway  freights.  In  this 
case  all  pecuniary  benefit  being  reaped  fay  a  local 
ccHnmnnity  (a)  at  the  expense  of  the  private  capital- 
ists aforesaid;  (b)  at  the  expense  of  other  localities 
who  may  have  to  pay  higher  railway  rate  to  maJte 
food  the  loss  sustained  at  the  c<xupetitive  pc^t. 

4.  That  to  punt  to  an  increase  of  debts  without 
considering  any  increase  in  the  value  of  aaseti  is  not 
reasonable.  It  may,  for  examine,  be  omtended  that 
4be  railway  companies  increased  their  harden  of  debt 
from  ^^560,000,000  in  1872  to  1,217,000,000  in 
1892,  but  this  increase  of  debt  would  hardly  be  con- 
sidered as  evidence  that  the  railway  companies  were 
pursuing  a  pcdicy  which  wonld  land  them  in  bank- 
nptcy. 

5.  That  the  Midland  district,  of  which  Binningham 
is  a  centre,  annually  consumes  3,000,000  tons  of  im- 
ported food  stuffs,  timbor,  iron  ore,  lead,  and  vac, 
of  which  35  per  cent,  enters  by  way  of  tbe  Bristd 
.Channel  ports;  that  a  capital  expendUuic  of  j^6oo,coo 
would  enaUe  craft  to  be  loaded  frcan  ocean  steamers 

.and  discharged  in-BiiminglisiB  without  transhipment, 
and.  that  such  an  improvement  might  cause  such  a 
reduction  in  existing  rates  as  would  effect  a  saving  of 
a  minimum  of  / 150,000  a  year  in  the  cost  of  trans- 
port BOW  paid  by  the  local  commonity  served  through 
Birmingham.  Arthuk  Lee. 

Haj'ct,  Middlesex, 

Dec.  ittb,  1904. 


MILfC  I.UPUR/TJES.  \ 
Sir  Edmund  Verney,  Bart.,  -writes :— Oa  page 
74  of  the  Journal  the  author  of  the  very  interesting 
article  on  milk  impurities  advocates  "that  the  County 
Council  should  be  napowered  to  act  in  default  of  the 
local  authority ; "  surely  they  are  so  empowered  at 
this  moment ;  also  that  "  it  should  be  the  duty  of  tl^e 
Ixxal  Government  Board  to  intervene  in  the  ultimate 
resort."  I  should  have  supposed  it  was  their  daty 
already.  The  Bucks  County  Council  cannot  be  per- 
suaded to  do  any tluDg  for  the  sanitation  of  the  countjr ; 
for  several  years  councillors  have  vainly  endeavoured 


to  get  the  council  to  act,  and  it  would  be  quite  useless 
to  bestow  upon  them  powers  they  would  be  certain 
not  to  exercise. 

The  writer  of  the  article  sends  the  following  reply 
to  Str  Edtound-  WrtieyH  letter:— If  ffir  Edmund 
will  turn  again  to  the  article  fo  which  he  alludes  he 
will  find  that  it  is  the  report  of'the  interdepartmental 
Committee  on  Riystcal  Deteoriation  that  makes  the 
recommmdaiions  to  which  he  refers.  They  are  on 
page  53  of  the  report.  And  if  he  will  tnm  to  the 
evidence  of  Mr.  Litheby,  As^tant  Secretary  of  the 
Local  Government  Boud,  in  'durge  of  the  Public 
Health  Department  (page  501  of  tbe  "  ifinutes  01 
Evidence"),  he  will  find  that  no  effecti\-e  pressure 
can  at  present  be  exercised.  Sir  Edmund  V'eraey's 
pamphlet  on  "The  Sanitary  Condition  of  Bucks" 
shows  how  necessary  it  is  tliatt  in  the  last  resort  tbe 
Local  Government  Board  should  be  in  a  position  to 
compel. 


OBrrUARY. 


LiELT.. Colonel  C.  Sebastian  Smith,  V.D.— 
Mr.  Sebastian  Smith,  nuning  and  land  agent,  died 
on  Tuesday,  the  6th  inst.,  at  his  residence  at  Shipley, 
near  Derby.  He  was  bom  on  March  ii,  1841, and 
was  educated  at  Leamington  College.  He  was  ad- 
mitted a  solicitor  in  1866,  but  early  in  life  he  became 
a  land  agent.  He  was  an  ardent  suppcnter  of  the 
volunteer  movement,  and  was  one  of  the  first  to  join 
the  Lncestershire  Rifle  Volunteers  in  1859,  in  which 
corps  he  served  thirty  years,  retiring  with  the  rank  of 
lieutenant -colond.  The  Society  of  Arts  Gold  Medal 
for  exhibits  in  the  International  Health  Exhibition 
was  awarded  in  18S4  to  the  Compressed  Lime  Car- 
tridge Company  (Shaw  Trust)  for  Mr.  Smith's  im- 
proved method  of  breaking  down  coal,  and  he  had 
previously  obtained  the  bronze  medal  at  the  Amster- 
dam International  Exhibition.  Mr.  Smith  was 
elected  a  member     the  Soriety  of  Arts  in  1888. 


GENERAL  NOTES. 


RvBBER  AND  Cotton  Cultivation  in  CEfLos. 
— Tbe  Ceylon  Times  announced  that  a  notice  wilt 
shortly  be  issued  ginng  full  details  of  the  term  and 
conditions  on  which  the  Government  is  prepared  to 
'  lease  land  at  specially  low  rates  for  pioneer  cultiva- 
tion. These  terms  are  thit  if  the  pmxhaser  wfll 
undertake  to  plant  the  land  with  cotton,  rubber,  or 
some  other  product  approved  byGovemment,  a  lease 
for  50  years  at  a  minimuni  rate  of  50  cents  per  acre 
will  be  gtanted  him,  or  Rs.2'5aaB  ad«,  if  itrlgabfe 
from  a  Government  tank*  t ' 
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CMIADIAir  WHKAT  AMD  AUUICAK  MiLLUS. — 
The  WasIuDgtaii  Treasury  Uqpartnient  has  taken  a 
dep  that  mast  Iut\-e  br-reachi&g  coii9eqaencei<.  The 
exports  of  wheat  flour  &om  the  United  States,  which 
in  September,  1903,  were  1,873,981  barrels,  ftil  in  the 
(xxatpaadm^  month  of  this  year  to  850,475,  and  the 
American  milleis  found  themselves  within  sight  of 
the  time  when  theix  cxpoit  trade  woold  disappear 
thrcMgh  faihire  of  home  material.  And  so  they 
tbooght  then  of  the  supplies  of  Canadian  gnin  over 
the  border.  But  the  American  dnty  on  wheat  is 
8i.  4d.  per  quarter,  and  constituted  an  effective  bar 
to  Ctnidiaa  stqipUes.  The  Waahingtm  l>easmy 
Dqwtment  now  txasenta  to  regard  wheat  as  a  raw 
mlaial  and  floor  as  a  manofactpred  article,  and 
ihenlm  to  allow  upaa  exports  of  Amo^an  flour 
■ade  from  Canadian  wheat  99  per.cenL  qf  the  duty 
paid  npoD  the  importation  of  the  Utler.  The  result 
must  be  that  large  quantities  of  Manitoba  wheat  will 
be  divoted  to  Minnesota,  the  centre  of  the  milling 
inttaitiy  of  the  United  States.  Given  American  free 
tnde  in  Canadian  witeiU,  the  Canadian  fiuiner  is 
filztly  lofiad  ft  more  advantageous  to  send  his  grain 
to  Minnesota  than  to  fonfard  it  byway  of  an  Atlantic 
pott  2,coo  miles  distant  fpr  shipment  to  Liverpocd. 
It  may  be  remembered  in  this  ccmnection  that  Mr. 
Ch^bnlus  piopoaea  to  '*  put  aodi  A  dn^  on  floor 
uwOresalt  in  the  whole  of' the  nuBfog  of  wheat 
bdB{  done  m  this  couQtiy." 

Irou  AKD  QUK  Wheat  SDpn.Y.  —  In  the 
jMnal  ofDecenAicr  2nd  attoition  was  directed  to 
the  gieat  shiinkage  io  the  imports  qf  wheat  from  the 
Umied  States.  It  was  shown  that  whilst  in  1900  the 
United  Stales  sent  va  nfearly  as  mack  aj 'Argentina, 
Can^  I^os^a,^  atad^^dia  combined,  in  the  first 
thtee  moe^  o£  the  furreot  year  these  countries  sent 
u  sesr^Diae  ti»ifa;::-as  wnch  as  thclbdud  States. 
The  tnd*  rel«nir4br  Novamber  show  a  heavy  increase 
in  ibe  import^  of  wheat  as 'compared  with  t)ie  cotre- 
HKodii^  awpth  of  last  year,  bpt  the  Unite*}  States 
»nt  wy  little  of  it.    At  present  neariy  half  oqr 
vfaett  inporta  are  ooaing  fimm  India  and  Roisia,  a 
J^tjpaaUt  AtBg/a  from  the  dqrs  when  we  got  most  of 
tbevbeat  we  wanted  from  the  United  States.  Com- 
■atmg  apiNi  it  the  very  ab^^miUfary  corr^pondent 
of  the  Tmds  writes,  **  Iheie  figDres  are  very  im- 
PotlBt.  They  are  of  coone  Uable  to  variations  from 
)*■  to  year  owing  to  the  failare  nf  crops  in  one 
cmtry  or  another,  but  as  they  stand*  they  show  that 
^*  Mr  wheal  hnpofts  come  from  indirand  Russia, 
"•^ial  idih  4ie  ceasa^on  in  case  of  v  ai  u{  Knwan 
"p«ti  of  grain  by  (■ea,  India  stands     cur  fir^i  ,md 
"  04  inipiiitaol  source  of  supply.   It  has  become  the 
Ciaftwy  of  thetmijirL'.    The  necnrity  of  India  iSj  iii 

IM  kmis^  t  quntioD  of  tlw  prcMirv^tiini  of  thf 
■ooitir  fhe  peoi^  of  Ebglancl,' ' 

Hick  oi-  M*  at.— In  .1  paper  read  a  few  tiays 
^ffcf  Mr.  H.  C-CsmeKm  00  "T^  Products  of 
NwZealMid,  mih  Spedfic  RrefCTcnce  to  the  Dairy 
Ft«Hn  U«a  Indbatria,"  the  iBCtartr 


said  that  "  the  mtroduction  of  frozen  meat  to  tU» 
country  had  not  curtailed  the  use,  nor  lowered  the 
price,  of  home  grown  meat."  On  the  contrary  the 
price  has  advanced,  as  shown  by  the  following 
figores  which  are  taken  from  a  Parliamentary  Retoin 
on  Wholesale  and  Retail  Prices  :— 


1886. 
d. 


d. 
8 


Fore  qnatters  of  Mutton       7^  . 
Hind  quarters   . .       . .      9^      . .  10 

Legs    10  10^ 

Chops   13  14 

The  price  of  New  Zealand  mutton  was  the  same  in 
1903  as  in  1889,  but  in  the  interval  it  had  fallen 
conaideraUy.  On.  the  other  hand  there  was  a  marind 
rise  in  Ameiicu  beef  ctmdng  to  Lmdon  in  the  same 
period,  as  will  be  seenlrom  the  figures  below  :— 

xtqg.  I90J. 
d.  d. 

Siriom   9| 

Fore  ribs         ..       ..       9        ..  9^ 
Silver  side  . .       7|       . .  9 

Beefsteak  9        ..  11 

Rump  steak  ..  ..  12  15 
No  doubt  the  importation  of  frozen  meat  kept  the 
price  of  the  home  product  from  gmng  higher  than  it 
has  gone,  but  Mr.  Cameron  appears  to  be  right  hk 
saying  that  prices  are  not  lower  since  the  importation  of 
frozen  meat  began.  As  shown  above  they  are  higher. 

Board  of  Trade  Returms.— The  trade  returns 
for  November  show  large  increases.  The  imports  are 
valued  at  ;£'SO,670,846,  an  increase  of  £j,<)4-j,2^$, 
equal  to  4  per  cent.,  and  the  exports  at  £26,1 13,288, 
an  increase  of  no  less  thanj^3,075,495,  equal  to  13*2 
per  cent.  It  Jjas,  however,  to  be  home  in  mind  that 
the  month  under  review  contained  one  working  day 
more  than  November^  1903.  It  is  noticeable  that 
taw  cotton  is  big^  in  -^oanti^.by  111,195  <^^>i 
inva]tie  byj£'55i,iit9,  ejiyl  to  4-5  and  7-8  per  cent, 
respectively,  due  to  larger  receipts  fron  the  United 
States.  Including  the  entrepot  trade,  amounting  to 
jf5, 713,065  (an  increase  of  ;^907,786  as  compared 
wit^  the  corresponding  month  of  las^  .year)  there 
was  a  total  tum-over  in  the  over-sea  trade  of 
November  of  ^82,497,000,  or  at  the  rate  of 
^989,964,000  per  annum.  These  are  record  fignies. 
It  should  be  noted  that  although  the  receipts  of 
wheat  were  much  heavier  last  month  than  in 
November,  1903 — 9,270,500  cwt.  as  against  8,745,000 
rfthti  chief  arriwls  wer^firom  Russia  and  Argentina, 
very  little  coming  from  the.United  States. 


■  .,    MBETINOS  OF  THE  SOCIETY, 

Ordinary  Mebtihos. 
Wednesday  evenings,  at  8. o'clock  :— 

January  18.— "Wireless  Telegraphy  and  War 
Correspondeooe."    By^CAPXA^N  Lionel  Jakes. 

Sir  WlLUAJl'  llENkY'^REECE,  K.C.B.,  F.R.S.( 
will  preside. 

Digiti?ed  byCjrOOglC 


io6 


JOURNAL  Ot  7nE  SOClLiy  OF  ARTS.  rt. 


'  January  25.—"  I.ondon  Electric  Railway."  By 
the  Hon.  Robut  P.  Poktsr. 


Indian  Section. 
Thursday  afterooons,  at  4.30  o'clock : — 

January  19.—*' The  Highlands  of  SiUdm."  By 
Douglas  W.  Freshfieui.  Sir  Wiluah  Lee- 
Warner,  K.C.S.I.,  will  preside. 


Colonial  Section. 
Tuesday  afternoons  at  4.30  o'clock : — 

January  24.  — "The  Manufactures  of  Greater 
Britain.   I.  Canada."    By  C.  K.  Jusr. 


Applied  Art  Section. 
Tuesday  evenings,  at  8  p.m. 

December  20  (8  p.m.).— "  Street  Architecture." 
By  Tbomas  Graham  Jackson,  R.A.  Dr.  G.  B. 
LoNGSTAFF  will  preside. 

January  31,  8  pjn.—"  Calligraphy  and  lUn- 
fnination.**  Two  Papers.  By  Edward  Johnston 
and  Grailbv  Hewitt.  Lewis  Forbhan  Day 
will  preside. 

Cantor  Lectures. 
Monday  evenings,  at  8  o'clock 

David  James  Blaiklby^  "Musical  Wind 
lustrunieats."  Four  Lectures  (with  mtisical 
illustrations). 

Lecture  IV.— December  \%~Ftuies.  j-u  ein 
limitation  or  the  name— Action  ot  t  .  a'l-ieed — 
Recorders  and  flageolets — Cone  and  cyiiuaer  flutes. 

Programme  of  Musical  Illustrations.  Piute  Solo, 
Oodard,  Mr.  H.  Warner  HoUis.  —  Horn  Solo, 
Komanzar  A'anf  Matfs,  Mr.  T.  Busby.— Concert- 
stock,  JP«<b,  Flute,  Oboe,  Cbuinet,  Hom,  Bassoon, 
and  Pianoforte,  Messrs.  HidHs,  Fonteyne,  Gomez, 
James,  and  Busl^.— At  the  Pianoforte,  Mr.  R.  H. 
Walthew. 

Jambs  P.  Maginnis,  As&.'K;.M.Inst.C.E., 
M.Inst.Mecfa.E.,  ."  Reservoir,  Fountain,  and 
St^Iographic  Fens."   Three  Lectures. 

Januuy  23, 30,  Febmary  6, 


Juvenile  Lectures. 
'  Wednesday  afterfioons,  January  4  and  11, 
1905,  at  Tive  o'clock,  Carmichael  Thomas, 
"  The  Production  of  an  lHustrated  Newspaper.** 
(Two  ectures.) 

Lbcture  I.— January  4. — A  short  histcHy  of 
the  early  days  of  illustrated  newspapers — Preparations 
or  illustratiiig  events -How  sketches  are  made — 
Special  war  artists — Photc^raphy  on  the  battlefield — 
The  amateur  photographer — Drawing  from  sketches 
Siege  sketches  by  balloon  [MMt — Mafeking  sketches 
tqr  Colonel  Baitoi'Fowdl — Prodaction  of  process 
I^tes. 


Lectvu  n.— January  11. —  CompoMtors  at 
wori^— Preparation  of  stereos— Mannfecture  of  paper 
— Hie  printing  office — ^Ft^ng  and  stitching  madiiDes 
— Colour  printing— Importance  of  good  titles — The 
editor's  waste-paper  basket — Cnrions  sketches:  the 
Russian  censor — Foreign  iHnstiated  newspapers. 

The  lectures  will  be  fully  illustrated  hy  lantern 
slides.  An  exhibition  of  drawings  will  be  shown  oo 
the  walls. 


MEETISGS  FOR   THE  ENSUING  WEEK. 

UoHMY,  Dsc.   i9..,SOCIETV  OF  ARTS,  John-ctreet. 

AdelpU.  W.C.,  %  p.m.  (Cantor  Lectwet.)  Ur. 
David  Jww  BUIkl«r,  "Uadctd  Vlnd  Xnitni- 
meoU."  Lactura  IV.  (Flntei :  Action  of  A*  «lr- 
reed— Recordera  and  fla^eolett— Cone  and  cjrttedcf 
flate*.  With  Musical  Illnitrations.) 
Faraday  Society,  9a,  Victoria -rtreot,  S-W.,  Spa. 

I.  Mr,  Adolpbe  Minet,  "Tlie  Electric  Furnace: 
its  origin,  transformation,  and  applicationi  (Part 

II.  ).  a.  MeMTS.  F.-Mollwo  Pcrkia  ud  W.  C. 
Fr^lo,  "Electroljtie  AHlyw*  of  Cobnh  and 
Nickel."  S'Mr.  F.  aelstbBfp,"Tli«Electralrtic 
Preparation  of  Tin  Paste."  4.  Mr.  F.  G«b- 
thaip,  "Note  on  tho  Electrolytic  Recovorr  of 
Tin." 

Britiih  Architectt,  9,  Condnlt-ttreet,  W.,  8  p.». 

Mea*n.  Lacy  Ridge  and  J.  S.  Gibson,  "Arclu- 

tecture  and  Building  Act*." 
Actnaiiaa,  SUplM-inn  Hall,  Holbom,  s  p.iB. 
Camm  Clnb,  Charinf -caost-road,  W.C.,  ^  p.a. 
TtiasDAT,  Dsc.  ■0...SOCIETT  OP  ARTS,  John-atr<vt, 

Addphi,  W.C.,  Sp-m.  (Applied  Art  Section.)  Mr. 

Thomas  Grshaa  Jackion,  "  Streot  Architectare." 
East  India  A  jociation.  Caxton  Hal],  Weataiiutrr, 

S.W.,  4  p.in.    Mr.  T.  Dnrant  Beigfaton,  "  Tie 

Potwbilite!  jlthi.n  -Un  Tobv:co  Indurtty." 
Civil    Engineer*,  35,  Grw.    licor^-ftraat,  S.W. 

8  p.m.    Uiscat*ioB  on  papoi   .y  MoMrs.  AiAor 

Wood  Hill  and  Edward  Davy  Pah*  ea'TkeCon- 

■tnictfon  <A  a  CoBcrete  RallwV  Viaduvt." 
Statistical,  in  the  Theatre  of  the  United  Service 

In*titutlon,  Whitehall,  S.W.,  j  p.m. 
Pathological,  10,  Hanover-iqoare,  W.,  ^  p.m. 
WsDir  si>AT,  Dsc.  St,.. Meteorological,  15,  Great  Georgr- 

■:reet,  ii.W.,  7I  p.m.    i.  I>i*cu**ian  on  Mr.  F.  J. 

Brocuo'*  p^cr, "  Decrease  of  Fog  in  London  during 

recent  Yean."  a.  Dr.  W.  K.  .Shaw  and  Mr.  W.  H- 

Dines,  "The  Study  of  the  Minor  Fluctoations  of 

AtHUwpheric  hessnre." 
Geological,  Burlington  •house.  W..  8  p.m. 
Microscopical,  ao,   Hanover-square,  W.,.  8  p.m. 

Mr.  J.  W.  Gordon,  "  Tbe  Theory  of  Highir  Mag- 

Bflied  Imagn." 


Notice.— Two  recent  numbers  ol  the  Journal  are 
missing  in  the  set  of  the  Public  library  erf*  New.  iw.:!- 
Wales,  Sydney,  m=.,  Nos.  4,561,  aoth  Decern' 
1901,  and  2,509,  14th  Febmary,  1902.  The 
librarian  of  tnat  library  has  made  applicatKm  f:>' 
these,  but  unfortunately  they  are  out  ot  pitnt.  Ik 
Secretary  will  be  greatly  obliged  if  any  member  ol 
the  Society  is  able  to  qmre  these  two  numbers  so 
that  he  may  be  enabled  to  suf^  them  to  the  Public 
Library. 
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JUtammttnicaiims  for  the  Soeiety  thould  U  addressed  to  the  Secretary,  yohn-street,  Adel^i,  Londan,  W.C. 


NOTICES. 


JtJVENILE  LECTURES. 

The  usual  short  course  of  lectures  adapted 
Km-  a  juvenile  audience  will  be  delivered  on 
Wednesday  afternoons,  January  4th  and  iith, 
at  j  o'clock,  by  Mr.  Carhichael  Thomas, 
Treasurer  of  the  Society,  on  "  The  Production 
of  an  Illustrated  Newspaper." 

Each  member  is  entitled  to  a  ticket  admit- 
ting two  children  and  an  adult. 

AsufiScient  number  of  tickets  to  fill  the  room 
«ill  be  issued  to  members  in  the  order  in  which 
api^ications  are  received. 

Members  who  draire  tickets  for  the  course 
are  requested  to  apply  for  them  at  once. 


CANTOR  LECTURES. 

On  Monday  evening,  19th  inst.,  Mr.  D.  J. 
Blatktey  delivered  the  fourth  and  last  lecture, 
of  his  course  on  "  Musical  Wind  Instruments," 
the  special  subject  being  "  Flutes."  The 
musical  illustrations  consisted  of  solos  on  the 
flute  by  Mr.  H.  Warner  Hollis,  on  the  horn 
by  Mr.  T.  Busby,  and  a  quintet  on  the  flute, 
oboe,  clarinet,  horn,  and  bassoon  by  Messrs. 
Hdtis,  Fontejme,  Gomez,  Busby,  and  James. 
Mr.  R.  H.  Walthew  accompanied  the  instru- 
oients  on  the  pianoforte. 

The  Chairman  proposed  a  vote  of  thanks  to 
the  lecturer,  and  to  the  gentlemen  who  had  so 
ably  performed  the  musical  illustrations,  which 
*as  carried  unanimously.  ' 


ST.  LOUIS  EXHIBITION. 
Vxsi  OF  Awards  to  Members  of  the 

Society  of  Arts. 
The  following  is  additional  to  the  list  as 
already  printed  in  the  Journal  (see  "Novem- 
ber 11,  18,  25). 

Edmn  Thmnas  Beard,  A.M.I.C.E.,  Engineer  of  the 
Ifarine  OriTC  Works,  Scirboioi^b,  SilTcr  Medal. 


PROCEEDINGS  OF  THE  SOQETY, 


APPLIED  ART  SECTION 
Tuesday,  December  20th,  1904;  George 
Blukdell  Longstaff,  M.A.,  M.D.,  in  the 
chair. 

The  paper  read  was— 

STREET  ARCHITECTURE. 
By  T.  G.  Jackson,  R.A. 

The  subject  on  which  I  have  been  asked  toi 
speak  to  you  to-night,  is  "  Street  Architecture." 
Two  years  ago,  in  this  room,  I  had  the  plea- 
sure of  hearing  a  very  thoughtful  and  sugges- 
tive paper  on  the  same  topic  by  Mr.  Beresford' 
Ptte,  and  of  taking  part  in  the  discussion  that 
followed.  The  choice  of  his  subject  arose, 
naturally,  from  the  alterations  in  the  Strand, 
and  between  the  Strand  and  Holbom,  which 
were  then  either  begun  or  about  to  be  begun » 
and  concerning  which  there  was  considerable 
diffierence  of  opinion.  Since  then,  great  pro- 
gress has  been  made  with  the  new  streets  and 
approaches,  though  it  is  still  too  soon  to  pass  a 
final  verdict  on  the  architectural  result.  The 
old  Strand  which  has  delighted  our  eyes  for  so 
long,  and  which  I  remember  saying  00  the 
former  occasion  had  alwaysstnick  me  as  being 
one  of  the  nlost  picturesque  streets  in  Europe, 
is  gone,  and  gone  for  ever,  and  it  remains  to 
be  seen  whether  its  successor  will  charm  us 
equally,  though  in  a  different  way. 
■  It  is  right  that  when  occasions  arise  involv- 
ing sweeping  changes  on  a  grand  scale,  like 
those  that  are  transforming  this  part  of  London 
at  the  present  moment,  the  principles,  if  ther^ 
are  any,  which  ought  to  govern  street  architec- 
ture, ^ould  be  sought  for  and  examined.  But 
these  principles  should  not  be  kept  for  those 
occaMons  alone.  These  great  schemes  demand 
our  attention  only  now  and  then,  and  it  is  im* 
portant  that  the  true  principles  of  street 
architecture,  if  we  can  discover  them,  should 
be  applied  to  woi^|iti,^yG€n^gfeale 
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as  well  as  to  those  of  grand  dimensions,  to 
individual  as  well  as  to  general  cases.  There 
U  nothing,  for  instance,  but  good  principles  to 
prevent  any  freeht^der  from  building  or  re- 
building his  house  in  some  incongruous  fashion 
which  will  spoil  a  whole  street.  The  sober 
dullness  of  such  thoroughfares  as  Harley-street 
or  Wimpole -street  may  be  and  has  been  rudely 
interrupted  by  new  houses,  in  which  individual- 
ism seems  to  have  been  provoked  to  excesses 
by  the  very  monotony  of  its  surroundings.  The 
principle  which  has  inspired  these  perform- 
ances would  seem  to  be  a  desire  to  show  oif  at 
the  expense  of  the  neighbours,  a  principle  not 
generally  held  to  be  commendaUe  elsewhere 
than  in  architecture,  and  certainly  not  in  keep- 
ing with  English  ideas  of  good  taste  or  polite 
manners. 

One  principle,  then,  which  ought  to  govern 
street  architecture  is  surely  that  consideration 
should  be  had  for  neighbouring  buildings. 
Because  street  architecture  is  social  architec- 
ture, and  it  ought  to  conform  to  those  rules 
of  convention  by  whch  men  in  society  are 
governed.  Buildings  in  a  town  street  cannot 
indulge  in  the  freedom  that  is  permissible  to  a 
house  in  the  country  any  more  than  the  owner 
can  live  in  town  with  the  same  easy  disregard 
of  appearances  that  he  enjoys  when  he  is 
away.  In  town,  living  under  the  eyes  of  his 
neighbours,  he  must  submit  to  many  social 
restraints  of  habit  and  costume  in  order  to 
conform  to  the  ways  of  the  society 
in  which  he  moves,  or  he  will  be  thought 
an  ill-bred  person  ;  and  in  the  same  way 
architecture,  when  she  takes  up  her  abode  in 
the  streets,  must  conform  to  social  conditions, 
and  show  respect  to  the  company  in  which  she 
finds  herself)  provided  of  course  that  it  be 
respectable.  Architecture  may  be  guilty  of 
social  offences  quite  as  much  as  the  architect. 
Violent  interruptions,  startling  contrasts  of 
demeanour,  disregard  of  the  conventions  of 
society,  efforts  to  shout  down  and  overpower 
his  company,  which  would  put  a  man  outside 
the  pale  in  the  civilised  world,  find  a  very  close 
analogy  in  the  pretentious  buildings  that  one 
often  finds  thrust  into  the  streets  and  squares 
of  Tendon  without  the  least  regard  for  the 
style  of  the  work  they  interrupt  or  the  scale 
of  the  buildings  they  overshadow.  Can  any- 
one look  without  irritation  at  the  north  side  of 
Cavendish-square,  where  the  fine  symmetrically 
placed  houses  in  the  severe  classic  of  1770  are 
crushed  by  an  enormous  pile  of  ntHidescript 
architecture  on  one  side  of  them ;  or  look  with 
satisfaction  at  the  strange  sky-scraping  stnict- 
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ure  that  mars  the  wholesome  brick  architec- 
ture of  Hanover-square ;  or  view  without 
dismay  the  appalling  intrusions  that  are 
breaking  jup  and  destining  the  design  of 
Regent-street,  the  one  fine  and  conustent 
piece  of  street  architecture  in  Tendon  ?  Many 
other  instances  will  readily  occur  to  the- 
memory,  where  all  conditions  of  scale  and 
sight  have  been  violated  by  the  tnvasioi> 
of  buildings  which  even  if  they  would  have- 
been  tolerable  elsev'here,  which  as  a  rule 
they  would  not  be,  are  doubly  intolerable 
where  they  are  on  account  of  their  incongruity. 

The-ie  offences  are  more  flagjant  and  mis- 
chievous in  proportion  to  the  architectural 
value  of  the  neighbouring  buildings  that  suffer 
by  them.  An  example  is  to  be  seen  at  Great 
Malvern,  where  a  huge  pile  of  building  has 
been  allowed  to  grow  up  actually  touching  the 
west  end  of  the  Priory  Church,  and  over- 
shadowing it.  There  is  another  at  Bath,, 
where  a  monster  hotel  overtops  the  east  end 
of  the  abbey  close  by.  A  familiar  instance 
is  to  be  found  at  Milan,  where  the  west  front 
of  the  Duomo,  despite  its  enormous  size,  is- 
crushed  into  comparative  insignificance  by 
the  new  buildings,  and  the  prodigious  front 
of  the  Galleria  on  the  north  side  of  the  Piazza. 
I  need  not,  perhaps,  dwell  on  the  mischief 
done  to  street  views  by  the  intrusion  of  en- 
gineering works,  for  this  raises  questions  be- 
yond the  limits  of  our  present  subject.  One 
may  also  hope  that  such  enormities  as  the  iron 
girder  bridge  across  the  foot  of  Ludgate-hill 
would  not  be  permitted  now-a-days,  especi- 
ally since  railways  in  London  have  taken  to 
burrowing  like  moles  underground. 

Nowhere,  perhaps,  is  this  architecture  of 
self-assertion  and  disrespect  for  what  is  en- 
titled to  deference  more  offensive  than  at 
our  ancient  Universities.  There,  if  any- 
where, ought  the  public  buildings,  Academic 
and  Collegiate,  to  be  allowed  precedence,  for 
it  is  they  that  form  the  glory  of  the  town  and 
differentiate  it  from  any  other.  But,  inspired 
one  might  suppose  by  the  old  rivalries  of  Town 
and  Gown  the  streets  both  of  Oxford  and  Cam- 
bridge are  being  invaded  by  gaudy,  vulgar 
architecture,  as  if  to  outshine  the  Colleges, 
reaching  its  climax  in. a  smart  Bank  of  dubious 
architecture  and  unspeakable  splendour  at 
Carfax,  where  the  four  main  streets  of  Oxford 
meet. 

The  first  principle,  therefore,  that  I  would 
lay  down  for  town  architecture  is  that  there 
should  be  a  consistency,  a  regard  for  the 
surroundings,  an  al«Knce  pQi^^Ji^  in 
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display,  corresponding  to  that  consideration 
for  others,  which  ts  the  essence  of  good  man- 
ners among  individual  men  and  women  ;  that 
ordinary  houses  should  subordinate  them- 
selves to  bvUdings  which,  from  theiE  public 
■uses  or  their  architectual  importance  may 
furly  claim  precedence ;  that,  in  fact,  there 
should  be  a  "  comity  "  of  conduct  in  architec- 
ture as  well  as  in  society  ;  any  violation  of 
which  should  be  condemned  by  public  opinion 
-as  in  bad  taste,  inartistic,  and  intolerable. 
How  far  we  are  from  general  acceptance  of 
this  standard  of  criticism,  we  can  all  judge 
by  sad  experience. 

Another  consideration  that  arises  out  of  this, 
•especially  when  there  is  a  question  of  cutting 
through  old  towns  and  forming  new  tfaorough- 
fues,  is  that  when  the  alterations  approach  or 
-touch  beautiful  buildings,  whether  old  or  new, 
they  should  be  designed  so  as  fit  them,  and 
faring  out  their  beauties  and  enhance  their 
-architectural  effect.  This  is  a  principle  that 
has  been  much  more  attended  to  abroad  than 
vith  us.  The  Louvre  must  have  gained  enor- 
mously by  the  construction  of  the  Rue  de 
Rivtdi,  and  the  old  Tuileries  by  the  formation 
of  the  gardens  and  the  Place  de  la  Concorde. 
With  us,  hitherto,  this  principle  seems  rarely 
if  ever  to  have  been  thought  of,  new  streets 
and  roads  having  been  planned  solely  for  con- 
vnieace,  easy  gradients,  and  economy,  with 
very  little  thought  of  artistic  effect.  What 
splendid  opportunities  have  been  missed,  for 
instance,  when  the  alterations  were  made  at 
Hyde-park- corner,  which,  though  they  have 
facilitated  traffic  to  some  extent,  have  destroyed 
the  little  there  was  of  orderly  arrangement, 
when  Decimus  Burton's  arch  and  screen  stood 
iosomesortof  relation  to  one  another.  Now 
■we  have  a  shapeless  expanse,  a  wilderness  of 
irregular  roads,  dangerous  to  cross,  in  the 
midst  of  which  float  three  island-refuges  of 
various  shapes,  with  a  statue  that  seems  to 
have  lost  its  way.  A  still  worse  fulure  is 
that  at  the  site'  of  the  old  circus  where 
Regent-street  joins  Piccadilly.  This  has 
'destroyed  Nash's  fine  plan,  and  given  us 
an  amorphous  space,  with,  the  relics  of  the 
old  circus  on  one  side  and  nothing  definite 
elsewhere,  g  ,me^e  accidental  clearing  _  in  the 
noddle  houses,  where  Mr.  Gilbert's  fountain 
seems  to  float  in  space  without  any  relation  to 
its  atuation.  Imagine  what  a  fine  thing  might 
have  been  made  of  this  if  Nash's  scheme  had 
beeo  respected,  his  circus  enlarged  into  a 
laiger.clrcus^  or  developed  into  a  square  with 
ttw  M9ttw0.jgi.-tbe,  centre  ;  <K,  better  stiU, 
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prolonged  into  a  rectangle  like  the  Piazza 
Navona  at  Rome,  in  which,  besides  the 
fountain,  room  might  have  been  found  on  its 
axial  line  for  Cleopatra's  Needle,  now  so 
absurdly  perched  on  the  parapet  of  the  Em- 
bankment, quite  as  one  might  say  accidentally, 
without  any  relation  to  the  architecture  be- 
hind it,  and  certainly  none  to  the  riv^r  in 
front.  It  is  not  so  that  the  obelisks  have  been 
treated  at  Rome  and  Paris,  where  they  are 
made  the  focus  or  pivot  of  "place  "or  piazza.  I 
could  not  help  being  struck,  when  walking  from 
the  Pantheon  down  the  Rue  Soufflot,  with  the 
fact  that  the  Eiffel  Tower,  in  the  dim  distance, 
faced  me  exactly  on  the  central  line  of  the 
street.  The  Eiffel  Tower  is  not  perhaps  the 
most  beautiful  thing  in  the  world,  but  so 
placed  it  had  from  that  point  of  view  a  mean- 
ing—it acquired  a  certain  value  by  its  relation 
to  circumstances  and  conformity  to  place,  which 
it  would  not  have  had  otherwise.  I  can  hardly 
suppose  this  effect  to  be  accidental ;  I  would 
rather  think  it  designed  ;  but  I  am  sure  that 
no  such  conception  would  ever  have  entered 
the  minds  of  our  street  engineers  in  London. 

The  fiault,  however,  does  not  always  lie  with 
those  who  lay  out  thoroughfares  in'London. 
Considerations  of  economy,  very  properly,  have 
to  receive  attention,  and  they  very  often  come 
in  to  mar  the  fairest  schemes.  It  does  not, 
however,  follow  that  these  considerations 
should  always  be  allowed  to  prevail  over 
every  other.  When  unusual  opportunities 
occur  of  making  a  beautiful  street,  as  for  in- 
stance in  the  alterations  of  the  Strand  now  in 
progress,  it  would  be  unworthy  of  a  great 
capital  to  treat  the  matter  solely  or  even  mainly 
from  the  commercial  point  of  view.  Some- 
thing must  be  conceded  to  the  dignity  of  a 
great  city  ;  some  generous  allowance  must  be 
made  for  the  desire  of  every  worthy  citizen 
that  his  thoroughfares  should  be  beautiful  as 
well  as  convenient.  It  must  not  be  forgotten 
that  the  present  chance  of  making  a  fine 
thing  will  not  occur  again,  and  that  a  mistake 
made  now  from  a  too  parsimonious  motive  wilt 
lay  up  a  store  of  disgust  and  irritation  in  the 
future,  and  a  bitter  regret  for  a  wasted  oppor- 
tunity. This,  however,  is  what  we  are  threat- 
ened vnth  in  the  case  of  the  Strand  between 
Wellington-street  and  tte  Law  Courts.  As 
far  eastward  as  the  end  of  St.  Mary's  Church 
there  seems  nothing  to  complain  of  in  the 
frontage  line  adopted.  A  wide  thoroughfare 
has  been  formed  on  the  north  side  of  the 
church  sufficient  for  the  whole^traffic  going 
eastwards.   Other  dsgigmm  Mwal@<^4$art 
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of  the  scheme,  which  I  will  return  to  by-and- 
bye.  The  debateable  line  is  that  east  of  St. 
Mary's,  running  from  it  to  St.  Clement's,  about 
\^'hich  there  has  been  a  great  deal  of  discussion 
and  will  probably  be  more. 

The  first  line  laid  down  by  the  London  County 
Council  seems  to  have  been  suggested  with  the 
intention  of  giving  a  sufficient  and  convenient 
roadway  at  the  least  possible  cost.  As  long  as 
it  had  a  minimum  width  of  loo  feet,  that  was 
enough  from  a  utilitarian  point  of  view,  and 
carried  with  it  the  approval  of  the  economists 
who  regarded  the  scheme  commercially.  This, 
however,  at  once  provoked  a  protest  from  those 
who  looked  beyond  these  considerations.  It 
violated  our  second  principle,  that  alterations 
which  approach  or  touch  beautiful  buildings, 
should  be  designed  so  as  to  fit  them,  and  to 
bring  out  and  enhance  their  architectural  effect, 
instead  of  obscuring  it.  Somerset-house,  with 
its  fine  entrance— worthy  in  my  opinion  of 
comparison  with  that  of  the  Famese  Palace  at 
Rome — fortunately  was  not  in  the  way ;  but  the 
two  churches  of  St.  Ma ry-Ie- Strand  and  St. 
Clement  Danes,  planned  carefully  to  suit  the 
old  lines  of  the  street,  presented  an  interesting 
problem  for  the  new.  It  will  be  remembered 
that  the  first  idea  of  the  County  Council  was  to 
demolish  St.  Mary's  Church  entirely,  so  that 
T-ondoners  might  drive  in  a  straight  line  over 
its  site  from  Charing  Cross  to  Temple  Bar,  and 
if  St.  Mary's  had  gone,  St.  Clement's  would,  in 
all  probability,  have  followed  suit.  The  curious 
thing  is  that  if  they  had  disappeared  at  that 
time,  the  general  public  would  have  seen  them 
go  without  any  consciousness  that  they  had 
lost  something  worth  keeping.  A  protest  which 
some  of  us  published  in  the  Times,  was  received 
with  surprise,  and  almost  incredulity : — 

"  The  question  of  the  artistic  right  of  the  Church 
of  Su  Marv*s-Ie-Strand,"  writes  one  newsjiaper,  "  to 
ront'nue  and  obstruct  one  of  the  main  thoroughfares 
of  London  has  now  I  suppose  been  settled.  That 
the  crumbling  old  pile  is  one  of  our  most  beautiful 
buildings  from  the  loss  of  which  we  trust  the  finer 
sense  of  the  community  will  save  us  is  the  sealed, 
Mgned,  and  delivered  opinion  of  about  thirty  of  our 
leading  artistf,  architects,  decorators,  sculptors  and 
actors.  .  .  .  Xo  doubt  il  will  be  .difficult,  for  any 
vandal  to  deride,  the  artistic  qualities  of  this  venerable 
ruin  after  so  strong  an  expression  of  opioion.*' 

This  architectural  critic  was  not  alone  in  his 
astonishment  at  finding  that  Gibbs's  fine 
church  had  merits.  The  London  County 
Council,  who  received  a  deputation  on  the 
subject  plied  us  with  questions  which  showed 
that  Our  objccti^ms  had  taken  therti  also  quite 


by  surprise.  We  must  do  them  the  justice  to 
say  that  when  the  value  of  the  churclies  bad 
been  explained  their  destruction  was  counter- 
manded, and  they  are  now  we  hope  safe,  every 
subsequent  plan  being  contrived  so  as  to  spasft 
them. 

But  it  is  not  enough  merely  to  leave  these 
buildings  standing.  Our  principle  requires 
that  the  new  frontage  lines  should  be  disposed 
so  as  to  fit  the  lines  of  the  churches,  and  to 
bring  out  and  t-nhance  their  architectural 
merits  instead  of  obscuring  them,  and  this  the 
line  laid  down  by  the  London  Coonty  Council 
for  the  north  side  of  the  widened  Strand 
signally  &iled  to  do.  The  difficolties  were 
no  doubt  considerable  ;  the  two  churches 
lie  at  different  angles,  accommodated  to 
the  old  direction  of  the  street,  and  they 
were  both  designed  to  be  viewed  endways  and 
not  sideways.  To  the  artist's  eye  it  was  obvioas 
that  these  difficulties  were  not  met,  bad 
perhaps  not  even  been  observed  by  those  who 
drew  the  proposed  frontage  line.  Beyond  St. 
Mary's  it  slopes  away  southward  at  a  very 
awkward  angle  with  the  church,  which  will 
seem  to  stand  all  awry,  and  it  cuts  into  the 
middle  of  St.  Clement's  west  front,  so  that 
the  church  will  have  the  effect  of  peeiung  round 
the  corner,  by  which  it  will  be  half  hidden 
when  seen  from  the  north  side  of  the  street. 

The  discussion  which  this  scheme  provoked 
was  begun  by  a  letter  in  the  Times  from  Mr. 
Hamo  Thomycroft,  who  proposed  a  new  line 
considerably  farther  to  the  north  and  lying 
parallel  to  the  flank  of  St.  Mary's  Church. 
This  would  have  made  a  magnificent  street, 
almost  a  "//acff,"  and  have  done  ample  justice 
to  the  two  churches.  It  required,  however,  so 
great  a  sacrifice  of  building  land  as  to  be 
beyond  the  range  of  practical  politics,  and  it 
was,  I  believe,  afterward.s  modified  by  Mr. 
Thornycroft  himself.  The  modification,  how- 
ever, did  not  affect  the  principle  by  which  it 
had  been  inspired,  which  must  commend  itself 
to  every  artist  and  every  one  capable  of  appre- 
ciating the  true  architectural  difficulties  of  the- 
problem. 

Other  suggestions,  calculated  with  more 
regard  to  financial  considerations,  followed. 
The  Institute  of  Architects,  who  were  good 
enough  to  invite  me  as  well  as  Mr.  Thomycroft 
to  co-operate  with  them,  proposed  another 
frontage  line,  which  was  of  the  nature  of  a 
compromise.  This,  starting  from  the  same 
point  at  St.  Mary's  as  the  line  proposed  by  the 
Council,  was  pivotted  round  northwards  till  it 
cleared  the  front  of  St.  Clcmcnt'&^Church  into 
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which  the  former  Kne  had  so  awkwardly  cut. 
A  third  line  was  proposed  by  Mr.  Riley,  the 
-architect  to  the  London  County  Council^  which 
lies  a  little  further  to  the  sQuth  than  the  others, 
■and  so  sam6ces  less  ground,  but  still  clears 
the  angle  of  St,  Clement's.  Both  these  plans 
Datorally  involve  giving  up  a  certain  area  of 
bnildii:^  land,  and,  of  course,  a  corresponding 
increase  of  expense,  Mr.  Riley's  plan  being 
the  more  ecooomical  of  the  two.  Poles  were 
put  up  and  tines  drawn  to  show  the  effect 
•of  the  various  frontages,  the  result  being  to 
ooofirm  the  optoion  of  those  who  may  be 
considered  experts  as  to  the  defects  of  the 
Crontage  proposed  by  the  Council.  The 
Council's  first  plan,  however,  saved  most 
money,  and  on  that  ground,  I  regret  to  say,  it 
lias.,  for  the  present,  triumphed. 

In  the  report  of  the  Improvement  Committee, 
^Uted  October  20,  1903,  it  is  calculated  that 
the  value  of  the  land  surrendered  to  the  public 
Mr.  Thomycroft's  plan  wu  ^£350,000,  repre- 
senting rates  to  the  amount  of  j^5>583  a  year. 
A|^n  submitted  by  the  "  further  Strand  Im- 
provement Committee"  involved  the  sacrifice 
of  ground  valued  a':  ;^239,40o,  with  a  rateable 
value  of  ;^4,230  ;  the  plan  of  the  Royal  Insti- 
tute would  cost  £10,000  in  ground  value  and 
j^i,097  in  rates,  and  Mr.  Riley's  plan  j^59,ooo 
in  ground  value  and  £,^2  a  year  in  rates.  All 
such  calculations  are  naturally  to  a  great 
extent  conjectural,  and  must  be  taken  on  trust 
for  what  they  are  worth.  For  the  uncommer- 
<ial  mind  it  is  difficult  to  carry  the  ima^- 
nation  to  the  higher  figures  I  have  quoted. 
The  report  of  the  committee  goes  on  to  recite, 
at  some  length,  that  a  width  of  100  feet  is  "  in 
evKy  way  ample  for  the  present  and  prospec- 
tive traffic,"  which  nobody  ever  questioned, 
the  objectioo  being  taken  on  quite  other 
grounds.  The  only  exception  taken  to  their 
plan  appears,  they  [XDceed  to  say,  '*  to  par- 
take of  the  nature  of  an  aesthetic  proposal," 
vfaich  they  seemed  to  think  might  salely  be 
^  aside  as  of  no  importance,  and  the  Report 
vas  accordingly  approved  by  the  Council,  and 
the  original  frdntage  line  confirmed.  The 
■stone  kerbing*  of  the  roadway  is  now  laid  down 
-and  the  hoarding  fixed  which  gives  the  front- 
line  of  the  future  bui'dings,  and  anyone 
4uy  satisfy  himself  of  the  ill-effect  it  will  have 
00  the  two  fine  builcUngs  which  might  so  well 
lave  been  worked  into  a  regular  plan  on  good 
•aichitectural  lines. 

The  plan  will  have  an  accidental  haphazard 
character,  with  none  of  the  dignity  given  by 
•cgaUrity,  and  it  is  one  in  which  the  veiy 
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elements  of  true  architectural  treatment  are 
not  so  much  neglected  as  deliberately  rejected. 
I  venture  to  think  that  in  no  other  capital  of 
Europe  would  the  economical  question  have 
been  allowed  to  prevent  so  grand  and  im- 
portant a  scheme  from  being  carried  out  in 
the  best  way  possible. 

As  ratepayers,  suffering  from  the  steady 
increase  in  our  municipal  burdens,  we  are. 
of  course,  grateful  when  the  Council  lays  a 
restraining  hand  on  the  expenditure  of  public 
money,  but — 

"  There  is  that  scatteretb  and  yet  Increascth  ;  and 
there  is  that  withholdeth  more  than  is  meet,  but  it 
tendcth  to  poverty." 

On  such  an  occasion  as  this,  the  Council 
could  not  fairly  be  accused  of  extravagance, 
if  it  sacrificed  something  to  those  aesthetic 
considerations  which  have  been  brushed  aside 
as  if  they  carried  their  own  condemnation 
with  them.  May  I  be  forgiven  if  I  remark 
that  the  estimated  cost  of  the  least  ex- 
pensive among  the  proposals  I  have  des- 
cribed, is  about  the  same  as  that  of 
the  cheap  lodging-houses  or  shelters  which 
the  Council  are  about  to  build,  and  which 
we  are  told  on  the  authority  of 'Mr.  Loch  and 
others  will  encourage  the  loafer  and  spread 
the  area  of  pauperism. 

It  is  a  pity  when  modem  improvements  are 
so  contrived  as  to  obliterate  ancient  lines  of 
communication  which  have  perhaps  become 
historical,  or  at  all  events  bear  the  traces  of 
an  old  civic  life.  Sometimes  they  marie  the 
growth  of  a  town,  and  the  accidents  which 
attended  its  expansion,  and  it  is  interesting  to 
trace  the  reasons  for  queer  twists  and  irregu- 
larities to  circumstances  of  ownership,  or  of 
older  settlements.  For  instance,  till  Mande- 
ville-place  was  cut  through,  not  so  many  years 
ago.  High-street,  Marylebone,  ended  abruptly 
near  Manchester-square  where  Marylebone- 
lane  falls  into  it.  It  was  at  first  nothing  but 
the  High-street  of  an  outlying  village,  in 
Hogarth's  time  still  so  remote  and  semi-rural 
that  he  makes  it  the  scene  of  the  Rake's 
clandestine  marriage.  It  was  approached 
from  London  by  the  narrow  tortuous  Mary-, 
lebone-lane,  that  then  wound  between  green 
fields  and  hedgerows  as  it  now  does  between 
houses.  In  the  same  neighbourhood  are,  or 
were — for  it  is  dangerous  to  speak  of  au3rthing 
in  London  as  still  existing  which  one  has  not 
seen  for  ten  years— two  detached  firag- 
ments  of  what  was  to  have  been  a  con- 
tinuous Henrietta-street,  but  is  cut  in  two 
by  Stratford-place  with  no   way  through. 
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This  preserves  the  memory  of  a  building 
scheme  which  was  baulked  by  the  refusal 
of  an  intervening  owner  to  sell.  Bortland-place, 
again,  owes  its  unusual  and  stately  width  not 
to  any  grandiose  idea  on  the  part  of  the  builder, 
but  to  the  condition  laid  upon  him  not  to  build 
in  front  of  Foley-house,  which  stood  across 
the  southern  end.  The  same  reason  probably 
causes  that  twist  in  Langham-place  round  the 
hotel ;  for  Nash,  no  doubt,  would  have  liked  to 
carry  Regent-street  in  continuation  of  Portland- 
place  ip  a  direct  line  had  be  not  been  prevented. 
These  are  a  few  random  instances  of  local 
history,  not  perhaps  very  important  of  them- 
selves, one  might  almost  say  trifling,  but  yet 
sufficient  to  awaken  interest  when  one  comes 
across  them,  and  to  be  worth  preserving  when 
there  is  no  serious  reason  for  wiping  them  out. 
But  the  argument  carries  much  greater  weight 
when  one  comes  to  the  consideration  of  the 
more  important  historical  features  of  a  town, 
such  as  the  Boulevards  of  Paris  or  the  Ring  at 
Vienna,  which  mark  the  lines  of  the  old  fortifi- 
cations, or  the  streets  of  London  which  still 
define  imperfectly  the  old  Roman  boundaries, 
the  obliteration  of  which  would  be  a  serious 
loss  to  all  who  care  to  realise  the  past 
history  of  the  town  they  live  in,  and  to 
trace  it  in  its  monuments  and  visible  features. 

I  think  then  that  another  principle  to  be 
observed  in  altering  or  iniprovmg  an  old  town 
should  be  that  the  general  lines  of  the  main 
streets  ought  to  be  respected  whenever  it  is 
possible,  and  the  general  conformation  of  the 
plan  as  little  altered  as  is  consistent  with 
public  convenience.  Above  all,  this  is 
desirable  in  the  case  of  a  city  that  is  not  only 
old  but  has  been  the  scene  of  great  events  in 
the  history  of  a  nation ;  one  whose  streets 
possess  associations  that  would  lose  much  of 
their  force  if  our  eyes  no  longer  rested  on  the 
stage  where  these  events  were  performed.  In 
the  Paris  of  to-day,  remodelled  under  the 
second  Empire,  the  want  of  historical  character 
must  often  have  disappointed  those  who  visit 
it  with  memories  of  the  past.  One  would 
willingly  spare  a  good  deal  of  modem 
splendour  if  one  could  have  something  of  the 
Paris  of  the  Valois.  or  even  be  able  to  trace 
out  better  the  scenes  of  the  Great  Revolution. 
London,  which  has  better  preserved  her 
connection  with  the  past  up  to  the  present, 
having  been  spared  the  blessing  of  a  Napoleon 
or  a  Haussmann,  is  now  in  danger  of  losing  it 
rapidly.  It  will  be  a  great  pity  if  such  im- 
provements as  the  enormous  traffic  of  the  day 
demands  are  carried  out.  without  due  regard 


to  historical  associations  on  one  hand,  and  on 
the  other  to  the  preservation  of  interesting  or 
beantiful  buildings  that  lie  dangerously  near 
the  line  of  alteration. 

Considerationsof  convenience  on  theonehand 
and  beauty  or  sentiment  on  the  other  are  seldom. 
wholly  irreconcileable ;  their  claims  may  gener- 
ally be  met  by  a  compromise  such  as  that  which 
has  saved  the  church  of  St.  Mary-le-Strand^ 
To  shut  our  eyes  to  any  considerations  but 
those  of  bare  utility  is  to  hand  our  cities, 
over  to  the  Philistines.  Easy  locomotion  from 
point  to  point  is  not  everything.  Streets  are 
not,  or  should  not  be  mere  mechanical  con- 
trivances for  getting  to  our  destination  as 
speedily  as  possible ;  they  have  never  bee& 
so  regarded  at  any  age  but  our  own ;  one- 
might  almost  say  they  are  not  so  regarded 
now  in  any  country  but  this.  They  should  be 
beautiful  and  interesting,  and  so  disposed  as- 
to  show  off  their  buildings  to  advantage,  and 
to  preserve  faithfully  their  historical  traditions  ;. 
and  Londoners  ought  to  be  able  to  take  the 
same  pride,  and  find  the  same  enjoyment  in 
the  streets  of  their  great  city,  that  the  burghers, 
of  Florence  or  Venice,  Nuremburg  or  Ghent^ 
did  and  can  still  do  in  theirs. 

One  very  awkward  result,  moreover,  would 
be  avoided  if  the  lines  of  old  thoroughferes- 
were  taken  in  laying  out  new  ones.  Every- 
body must  have  noticed  the  sharp  triangles- 
to  which  comer  houses  come  in  most  of  the 
new  streets  that  have  been  driven  through 
crowded  districts  of  London.  They  are  caused 
by  the  fact  that  the  general  trend  of  the  old 
streets  lay  obliquely  to  the  line  chosen  for 
the  new  ones.  In  the  new  Kingsway,  now 
under  construction,  towards  the  Holborn  end 
the  line  is  fairly  square  with  the  streets  it 
passes  through,  but  as  it  comes  south  the- 
streets  bear  off  obliquely,  and  this  unsightly 
result  will  have  the  usual  bad  effect,  unless 
the  adjoining  streets  are  altered  also  fvc  some 
way  outwards. 

But  bad  as  these  sharp-ended  sites  are  tor 
architectural  effect,  and  inconvenient  as  they 
must  be  for  intemal  plan — for  anybody  can 
imagine  that  a  room  shaped  like  an  equi- 
lateral triangle  cannot  be  a  pleasant  one  to 
live  in — they  are  not  so  bad  as  the  rounded 
ends  and  corners  which  have  been  the  fashion 
in  new  streets.  Rounded  angles  are  seldom 
agreeable  in  architecture,  and  are  best 
avoided.  They  deprive  one  of  the  firm  out- 
line and  positive  drawing  which  the  eye 
demands  in  builder's  wcHrkv^  and  substitute 
for  it  a  certain  weak  iadeftnireiresK  which  is 


D^ur    w.      JOURNAL  OF  THE 

destnictive  of  true  form,  and  confuses  the 
elements  of  proportion.  Whether  in  large  or 
small  buildings  this  rounding'  of  the  mass  is 
equally  injurious.  Small  buildings,  perhaps, 
need  sharp  square  forms  and  positive  outlines 
em)  more  than  large  onei,  and  yet  nothing 
«an  be  less  satisfactory  to  the  eye  than  these 
rounded  fronts  on  a  great  scale,  as,  for  in- 
stance, the  Grand  Hotel  at  the  comer  of 
Trafalgar-square,  a  huge  pudding  of  a  build- 
ing mthout  a  siogle  firm  line  to  define  its 
shape  or  proportions. 

These  rounded  angles  are,  I  think,  a  matter 
ot  paper  architecture,  by  which  I  mean  that 
that  they  look  well  in  a  Rawing,  and  have 
a  show  of  convenience  which  is  not  based 
on  practical  experience.  Those  long  easy 
■curves,  which  look  well  on  paper,  are  not, 
I  beUeve,  found  to  save  the  horses,  for  they 
mean  a  long  bearing  on  one  rein,  which  is 
niM'e  wearing  than  turning  a  sharp  comer 
-and  having  done  with  it.  Some  of  us,  who 
liave  been  oarsmen,  will  remember  how  much 
worse  it  was  to  have  the  rudder  against 
one  round  a  long  curve  than  round 
4  shorter  one,  and  may  form  from  that 
some  idea  of  the  views  a  horse  might 
be  imagined  to  entertain  on  the  matter.  If  it 
is  ever  absolutely  necessary  to  take  off  an 
-aagte  for  the  sake  of  foot  passengers,  and  I 
quite  admit  that  this  need  may  occur  when 
<here  are  no  areas  between  house  and  street, 
let  the  comer  be  canted  off  with  a  flat  front, 
-which  will  give  two  bounding  lines  at  the 
aogles.  Foot  passengers,  however,  do  not  run 
-very  much  against  one  another  and  need  never 
■do  so  if  everybody  observed  the  rule  of  the 
-footway.  A  few  more  direction  labels—"  Keep 
4o  the  Right"  ;  put  up  on  lamp-posts  and 
elsewhere  in  our  crowded  thoroughfares,  and 
some  insistence  on  the  rule  by  the  police,  who 
I  have  observed  always  walk  on  the  wrong 
»de  themselves,  would  enable  us  to  build  our 
corner  houses  with  that  squareness  and  definite 
outline  which  is  one  of  the  first  conditions  of 
tolerable  architecture. 

In  the  original  plans  for  the  new  "  Kings- 
way  "  all  the  comers  were  shown  to  be  rounded 
<^to  such  an  extent  that  some  parts  of  the 
street  would  have  resembled  a  row  of  huge 
band  -  boxes  rather  than  a  street  with 
parallel  sides.  We  may  ,thank  the  architect 
of  the  Council,  Mr.  Riley,  for  having  persuaded 
them  to  modify  these  extravagant  curves,  and 
substitute  canted  angles  of  more  reasonable 
dimensions. 

In  the  case  of  a  street  that  is  entirely  new 
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from  end  to  end,  such  as  the  Kingsway,  it  is 
plain  that  many  difficlties  are  absent  which 
present  themselves  when  it  is  a  question  of 
altering  an  old  one,  where  there  .are  buildings 
that  must  be  respected.  This  is.  particularly 
so  in  the  matter  of  scale.  The  buildings  that 
are  to  line  KiI^^sway  may  be  as  large  as  they 
please ;  there  is  nothing  to  compare  with 
them,  nothing  that  they  would  injure  by  over- 
powering it.  They  will  only  be  judged  by  one 
another,  and  there  is  nothing  to  confine  them 
to  any  established  proportion.  In  the  case  of 
the  Strand  this  is  not  so.  The  proper  scale 
there  is  given  by  the  two  churches  and 
Somerset  House.  These  are  public  buildings, 
and  in  every  view  of  the  street  they  have 
always  predominated  very  happily,  as  they  are 
entitled  to  do,  over  the  {wivate  houses  around 
them.  Here  is  a  scale  to  which  on  artistic 
grounds  the  new  buildings  must  confcvm  if 
they  are  not  to  spoil  the  picture.  Unfortunately 
this  is  not  likely  to  be  a  consideration  with 
either  the  London  County  Council  or  the 
lessees  and  purchasers  of  the  new  sites,  if  one 
may  judge  by  the  beginning  that  has  been 
made.  The  new  Gaiety  Theatre  is  far  enough 
from  St.  Mary's  to  do  it  no  particular  harm, 
but  an  enormous  building  has  been  run  up  to 
a  still  greater  height  next  to  it  which  overtops 
both  theatre  and  church.  If  this  is  to  give  the 
scale  of  the  other  houses  that  are  to  follow  on 
eastwards  the  churches  will  be  reduced  by 
comparison  to  the  size  of  toys ;  their  architec- 
tural importance  will  be  ruined,  and  the  street 
view  will  suffer.  I  sincerely  trust  it  is  not  too 
late  to  put  some  limit  to  this  overbuilding  and 
to  induce  the  Council  to  fix  a  height  for  the 
Strand  front  which  will  be  properly  proportioned 
to  the  scale  of  the  old  buildings  which  give 
the  Strand  its  particular  charm — a  charm, 
however,  which  may  easily  be  broken  by 
injudicious  and  disproportionate  surroundings. 
Let  the  houses  in  Aldwych  and  Kingsway 
adopt  a  scale  of  their  own,  but  let  the  Strand 
front  be  restricted  to  the  scale  given  already 
by  the  fine  buildings  which  will  remain  the 
greatest  ornament  of  the  street  if  it  is 
judiciously  laid  out.  There  is  a  serious  danger 
lurking  behind  the  words  of  the  report  by  the 
Improvements  Committee,  that  "  it  will  be 
possible  to  secure  under  the  Council's  scheme 
an  imposing  effect  for  the  buildings  to  be 
erected  on  the  northern  side  of  the  Strand." 
We  do  not  want  an  imposing  effect  on  the 
north  side  of  the  Strand.  Wg^want  houses, 
lofty  perhaps,  but  qfig^^^^pg^jsq^i^Omigess 
that  win  not  crush  the  public  buildi^s  into 
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insignificance,  rant  contrast  too  violently  with 
the  buildings  on  the  other  side  of  the  way. 
Let  the  imposing  effects  be  reserved  for 
Aldwych  and  Kingsway  where  they  can  have 
the  field  all  to  themselves  and  injure  no  one. 

And  yet  even  there  I  think  we  may  express 
a  hope  that  that  megalomania  which  is  one  of 
the  vices  of  the  age  wll  not  be  allowed  to  run 
riot.  The  sky-scraping  architecture  of  New 
York  is  fortunately  illegal  in  this  country,  but 
without  breaking  the  law  we  can  and  do  get 
nearer  the  sky  than  is  agreeable  to  those 
who  walk  on  the  earth.  In  hot  countries 
where  the  sun  is  an  enemy  to  be  shut 
out,  narrow  streets  between  lofty  houses 
are  reasonable.  But  in  England  the  sun 
is  a  visitor  who  never  or  very  rarely  outstays 
his  welcome,  and  we  want  as  much  of  him  in 
our  streets  as  we  can  get.  The  houses  of 
Regent-street  and  Oxford-street,  and  of  the 
untouched  parts  of  the  Strand,  have  always 
seemed  to  me  of  the  ideal  height  for  our 
dim,  murky  London  climate.  Those  streets 
always  look  bright  and  cheerful,  while,  for 
sombre  melancholy  and  awful  gloom,  I  know 
nothing  to  approach  Victoria-street,  West- 
minster, with  its  monster  mansions  on  either 
side. 

As  things  are  however  at  present,  it  seems 
that  those  who  build  along  the  new  frontages 
will  be  allowed  to  do  much  as  they  please  in 
the  matter  of  height  and  style.  The  only  con- 
dition is  that  they  shall  submit  their  designs 
to  the  Ixindon  County  Council,  who  it  is  sup- 
posed will  form  a  committee  of  taste  to  pass  or 
reject  what  is  shown  them.  This  suggests 
another  question  as  to  the  best  way  of  laying 
out  street  architecture  on  a  general  scheme. 
Should  it  be  treated  as  one  whole— a  single 
design  to  which  every  builder  of  a  part  must 
conform,  or  is  the  building  line  to  be  the 
only  rule  to  which  everyone  must  work,  all 
else,  style,  scale,  and  architectural  treatment 
being  left  to  the  individual  taste  of  the  several 
builders  Is  the  architecture  of  the  street  to 
individual  or  collective,  accidental  or  regular  ? 
There  is  much  no  doubt  to  be  said  for  either 
alternative.  If  we  recall  to  memory  the 
streets  that  have  delighted  us  above  all 
others  in  our  travels,  I  fancy  the  picture 
that  will  rise  in  the  mind's  eye  of  most  of  us 
will  be  the  street  irregular,  winding  perhaps 
among  the  magpie  black  and  white  houses 
of  Shrewsbury,  or  the  carved  and  overhanging 
timber  fronts  of  Hildesheim  which  seem  almost 
too  quaint  to  be  off  the  stage  of  a  theatre ;  or 
the  High-street  of  Oxford,  with  its  stately  series 


of  colleges  and  churches  set  off  by  the  more 
modest  buildings  that  serve  as  a  foil  to  their 
beauties ;  or  the  arcades  of  Bologna  and  man)' 
an  old  Italian  city ;  or  the  shadowy  eaves  of 
Berne  and  Lucerne  ;  or  Lisieux  with  its  slate<^ 
house  fronts ;  Caen  and  Rouen ;  or  such  street* 
as  abound  in  the  old  cathedral  and  countj^ 
towns  of  England,  with  fronts  of  meUow  brick 
or  hoary  stone,  and  here  and  there  a  glimpse 
of  a  trim  garden  or  masses  of  foliage  fronv 
overhanging  trees— these  arie  the  streets  we 
love  and  of  which  we  cherish  the  memories 
rather  than  the  formal  splendours  of  modern 
improvements.  But  these  streets  that  we  love 
are  not  to  be  had  for  the  asking.  They  are 
the  outcome  not  of  design  but  of  accident. 
They  are  the  creation  of  individualism,  of  eacl» 
man's  desire  to  house  himself  according  to  his 
own  taste,  and  so  each  bouse  has  in  its  degree 
an  historical  interest.  The  restdt  is  not  so 
much  architectural  as  picturesque.  The- 
Strand  of  three  or  four  years  ago  was,  and  the- 
western  part  of  it  still  is,  a  street  of  Ibis  kind,, 
eminently  picturesque,  deriving  its  interest 
from  va-iety  of  colour,  skyline,  and  height,  al> 
combining  when  seen  In  perspective  into  » 
certain  agreeaUe  confusion  and  intricacy  off 
detail  that  was  pleasing,  although  when  one 
came  to  examine  the  buildings  severally,  excepti 
the  few  that  had  survived  from  the  17th  or 
18th  CMitury,  there  was  hardly  a  good  one 
among  them.  Such  a  street  cannot  be- 
designed,  it  must  come  of  itself,  and  it  requires* 
time  and  weather  to  ripen  it  to  perfection. 

Rut  the  new  Strand  cannot  wait  for  time 
and  weather ;  the  buildings  along  the  new- 
frontage  have  begun  to  rise  and  will  continue- 
to  spring  up  with  magic  rapidity.  The  nortfat 
side  of  the  street  will  soon  be  lined  witb 
buildings  of  some  kind  or  other,  and  the 
question  is  whether  they  should  be  drilled  into 
regularity  as  was  done  in  the  case  of  Regent's- 
street  and  the  terraces  on  Crown  land  facing< 
the  Mall  and  those  in  Regent's-park,  or  else  be 
left  to  the  individual  taste  of  the  owners, 
subject  only  to  their  satisfying  the  taste  of  tho 
County  Council.  The  latter  is  the  plan 
proposed  at  present,  though  perhaps  it  is  not 
loo  late  to  revert  to  the  other  should  it  be 
thought  desirable.  I  confess  to  regarding 
the  unrestrained  or  practically  unrestrained 
genius  of  the  commercial  architecture  of  to- 
day with  misgiving.  If  we  may  judge  by  what 
is  now  going  on  in  the  Brompton-road  the 
result  will  probably  be  a  competition  in  whicb 
every  house  will  tr55i^|j^y^|^(^w^bouT3 
by  cramming  on  more  ornament,  ov^powering 
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it  in  spteodour,  and  overtopping  it  in  height. 
Better  hr  than  this  the  monotony  of  Gower- 
street  or  the  unloveliness  of  Wimpole'Street— 
but  the  days  for  sober  building  of  that  kind  it 
is  to  be  feared  are  gone  for  ever.  The  tide  of 
self-advertisement  is  rising ;  it  has  risen  high 
enough  to  capture  the  last  5tron{;hold  of 
journalism,  and  it  has  laid  nine-tenths  of  our 
architecture  at  its  feet.  It  is  held  that  archi- 
tecture to  be  good  must  be  smart ;  art  is 
supposed  to  consist  in  ornament,  and  ornament 
is  valued  in  proportion  to  its  quantity  not  to  its 
quality.  Nothing  has  done  more  to  help  this 
pcinaple  into  i^actice  than  the  introduction 
of  terra-cotta  as  a  building  matenal.  After 
the  first  cost  of  the  model,  it  is  as  cheap  to 
cast  omameDtal  work  as  plain,  and  as  the 
ornamental  work  makes  more  show  for  the 
same  money,  there  is  no  end  to  its  abuse. 
To  the  &tal  facility  afEorded  by  this  dangerous 
material  we  owe  the  trimmings  round  door 
and  window  which  have  Wolated  the  respect- 
ability of  Russell-square,  the  unspeakable 
gorgeousness  that  disturbs  the  repose  of  the 
poriieus  of  Berkeley- square,  and  the  elaborate 
arcades  and  great  dome  that  seem  to  ride  in- 
securely on  tfaie  edge  of  plate-glass  windows  in 
the  BromptOD-road.  It  is  a  great  pity  that 
tena-cotta  should  have  been  so  misused. 
Properly  employed  as  it  was  in  many  towns  of 
North  Italy,  notably  at  Cremona  and  Favia, 
and  in  the  fine  roundels  at  Hampton  Court,  or 
the  tombs  at  Layer  Mamey,  terra-cotta  is  a 
noble  material,  and  when  glazed  it  may  rise 
to  the  dignity  of  Robbia  ware.  But  cheap 
repetition  of  ornament  vulgarises  it ;  when 
once  used  the  moulds  should  be  destroyed 
cKcpt  in  case  of  simple  mouldings,  or  such 
cooveotional  embellishments  as  the  egg  and 
dart,  or  dentils,  and  such  like  wmple  ornaments 
vMch  alone  admit  of  repetition  to  any  extent 
without  awakening  feelings  of  fatigue  and  dis- 
gtist. 

But  the  mention  cf  plate-glass  reminds  me 
that  I  have  scarcely  time  left  to  speak  of  what 
is  peihaps  the  crucial  difficulty  of  street  archi- 
tecture, namely,  Ibe  shop  window.  In  this 
age  of  display  and  self-advertisement,  when 
commercial  modesty  would  seem  to  have  fled 
like  Astraea  to  the  heavens,  it  is  thought  neces- 
sary to  abolish  the  front  wall  of  the  ground 
floor,  and  substitate  huge  sheets  of  plate-glass 
behind  which  Che  wares  can  be  exhibited  in 
lansh  profusion.  There  are  a  few  exceptions, 
tut  veiy  few.  (  suppose  a  tailor  who  broke 
«t  one  of  tiiese  large  windows  and  displayed 
his  wares  instead  of  the  usual  wire  blind  would 
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lose  his  customers ;  and  now  and  then  one  finds 
a  shop  deliberately  retaining  the  modest 
window  and  small  panes  of  50  years  ago,  and 
I  think  one  always  feels  instinctively  that  the 
wares  in  that  shop  must  be  above  average. 
But  the  rule  is  the  other  way.  These  open 
shop  fronts  have  come— as  the  slang  phrase 
goes — "to  stay,"  and  architects  will  have  to 
reckon  with  them  just  as  the  sculptor  has  to 
reckon  with  the  modem  trouser  and  frock  coat, 
which  cause  him  equal  distress  and  perplexity. 
Accepting,  then,  the  great  plate-glass  ground 
floor  as  inevitable,  how  are  we  to  treat  it 
architecturally  so  as  to  make  it  tolerable,  or  if 
possible  more  than  tolerable,  actually  an 
element  of  beauty  in  the  fa9ade  ?  For  it  ought 
to  be  possible  to  do  this  if  it  is  one  of  the 
glories  of  architecture,  as  we  believe,  to 
accommodate  itself  to  circumstance  and 
necessity,  and  not  only  to  construct  suitably 
but  to  satisfy  the  eye  and  give  pleasure  Xxf 
expressing  the  conditions  of  the  construction. 

This,  then,  is  the  problem.    The  grountf 
storey  must  have  no  front  and  no  partitions  andi 
no  supports  except  against  the  party  wall  on> 
either  side;  but  the  upper  storeys  must  be- 
enclosed  for  habitation  and  be  divided  by- 
partitions  into  rooms.   The  whole  mass  of  this- 
upper  part,  sometimes  of  enormous  height,  has- 
to  rest  on  an  iron  girder  at  the  ceiling  level 
of  the  ground  storey,  a  girder  which  has  no  . 
supports  but  an  iron  stanchion  at  each  end. 
How  are  we  to  treat  this  on  the  orthodox, 
principle  that  architecture  should  be  the  ex- 
pression of  the  construction,  when  the  real 
construction  of  such  a  building  has  so  little 
with  which  to  appeal  to  the  eye  ?   It  may  of 
course  be  argued  that  the  old  construction 
with  piers  and  arches  satisfied  the  artistic- 
sense  and  pleased  the  eye  because  we  knew 
from  experience  that  it  was  sufficient  for  sup- 
port, and  that  when  we  find  from  experienoe 
tl. at  two  steel  stanchions  and  a  beam  across, 
them  will  do  as  well,  our  artistic  sense  will 
or  should  adapt  itself  to  the  new  conditions, 
and  rest  equally  satisfied  in  them.   This  is  no 
doubt  a  hard  saying,  but  yet  there  is  truth 
behind  it.   To  bring]  this  construction  within 
the  domain  of  art  it  is  only  necessary  that  it 
should  be  visible-   What  support  there  is  must 
be  seen,  for  art  only  deals  with  what  meets  the 
eye.   It  will  not  satisfy  the  artistic  sense  to 
know  that  the  support  is  there  unle«  it  can 
also  be  seen,  and  then  the  eye,  appreciating 
the  difference  between  the  properties  of  iron 
and  those  of  brick  and  stone,  may  learn  to  be 
satisfied,  and  admit  the  novel  constructioa 
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into  the  domaio  of  art.  There  seems  no  reason 
why  the  stanchions  and  bressummers  should 
not  be  shown  and  treated  architecturally.  But 
so  far  from  this  being  done  now,  the  practice 
is  to  hide  them  carefully  as  if  there  were  some' 
thing  disgraceful  in  being  obliged  to  prop  the 
upper  storeys,  and  the  necessary  columns  or 
stanchions  are  either  concealed  behind  stone 
facings  to  give  a  fictitious  appearance  of 
stcme  construction,  which,  if  real,  would  be 
wholly  unequal  to  its  apparent  duty,  or  else 
they  are  encased  in  mirrors  which  prevent 
their  being  seen  at  all.  So  long  as  the  build- 
ing appears  to  be  supported  on  the  edge  of 
Its  plate-glass  shop-front  its  architectural  re* 
demption  is  past  hoping  for. 

The  same  inconsistency  prevails  in  tlie 
upper  storeys.  The  toi\A  lower  storey  is  done 
away  with  to  suit  a  novel  requirement.  But 
the  builder  puts  above  it  just  the  same  upper 
storeys  that  would  have  been  there  if  the  lower 
part  had  been  built  in  the  old  way.  This 
cannot  be  right :  so  radical  a  change  in  the 
supports  ought  to  affect  the  character  of  the 
whole  elevation.  We  cling  to  the  old 
traditions  in  one  part  though  we  abandon  them 
in  the  other,  and  the  result  is  ludicrous  when 
It  is  not  offensive.  What  can  be  more 
ridiculous  than  the  oriel  window  we  often  see 
insecurely  balancing  itself  on  the  middle  of  a 
girder  ?  These  features  belong  to  the  old  way 
of  building,  and  have  no  place  in  the  new. 
Till  we  recognise  this  and  maice  up  our  minds 
that  if  we  accept  the  new  mode  of  construction 
by  iron  we  must  break  definitely  with  the 
traditions  of  brick  and  stone,  there  will  be  no 
hop^  for  us. 

The  best  solution  I  can  suggest  is  that  as 
the  lower  storey  must  be  of  iron  construction 
the  upper  storeys  should  be  so  too,  as  far  as  is 
consistent  with  their  purpose.  To  manage 
this  we  must  start  with  a  full  recognition  of 
the  difference  between  the  properties  of  iron  or 
steel  and  those  of  stone  or  brick.  The  strength 
of  masonry  or  brickwork,  setting  aside  the 
cohesion  of  mortar  which  should  be  regarded 
rather  as  an  accessory,  consists  in  its  weight 
and  its  resistance  to  downward  crushing  loads. 
If  exposed  to  lateral  force  its  stability 
depends  either  on  its  vis  inertia,  or  on  the 
equilibrium  of  forces  acting  in  opposite  direc- 
tions. U  has  no  tensile  strength  and  no 
elasticity  or  very  little,  and  the  only  lateral 
tie  it  has  to  depend  on  is  that  of  the  bonding 
or  interlacing  of  the  stones  or  bricks  that 
compose  it.  Contrast  this  with  the  methods 
of  carpentry.   Timber  construction  has  all  the 


properties  that  are  wanting  in  masonry  of 
brickwork.  It  has  tensile  strength  and 
elasticity,  and  it  can  be  framed  so  as  to  tie  the 
&bric  securely  together.  Good  carpentry  hangs 
together  by  its  joints  and  framing,  and  will 
submit  to  considerable  distortion  before  it  gives 
way.  The  half-timbered  houses  of  England 
and  France  afford  many  instances  of  this : 
they  are  often  out  of  the  perpendicular,  leaning 
forvrard,  &Uing  backwards,  or  inclined  side- 
mys,  and  yet,  so  long  as  the  timber  is  sound 
and  the  tenons  hold,  they  remain  secure. 

This  half-timber  construction,  be  it  observed 
further,  is  a  reversion  from  arcuated  construc- 
tion—it is  in  the  literal  sense  of  the  word  a 
trabeaUd  style— a  style  of  posts  and  beams, 
quite  as  much  so  in  its  own  way  as  the 
Parthenon  and  the  older  bmldings  that  pre- 
ceded it,  and  reproduced  in  stone  the  elemen- 
tary forms  of  wooden  construction. 

Now,  in  these  half-timbered  houses  I  think 
we  may  find  a  suggestion  of  what  might  be 
done  in  the  way  of  construction  with  iron  and 
steel.  Iron  construction,  after  all,  is  very  like 
carpentry.  It  is  a  trabeated  style.  It  has  the 
tensile  streogfth,  the  rigidity,  and  the  elasticity 
of  timber,  but  in  a  superior  degree,  and  it 
hangs  together  by  its  joints,  cleats,  and  bolts, 
much  as  carpentry  does  by  its  tenons  and 
mortices.  Just  as  the  half-timbering  forms 
the  skeleton  of  a  Surrey  cottage  or  a  Shrop- 
shire mansion,  which  is  filled  in  with  the 
flesh  and  skin  of  brick  nogging  or  cob  and 
plaster,  so  might  a  skeleton  of  iron  framing 
contain  a  similar  wall-veil  or  curtain  to 
make  the  interior  of  the  upper  floors  habit- 
able. 

Let  us  imagine,  then,  the  street  front  of  a 
row  of  shops  below  with  several  storeys  above. 
The  supports  of  the  great  bressummer  would  be 
exposed  to  view,  made  preferably  of  cast-iron, 
and  between  them,  not  as  now  in  front  of  them, 
would  be  the  great  plate-glass  screen  enclosing 
the  shop.  The  bressummer  itself  would  also 
be  exposed  to  view,  protected  by  some  salient 
feature  to  throw  off  the  wet,  and  thus  the  eye 
would  be  contented  by  the  exhibition  of  the 
supports.  The  upper  storeys  would  be  formed 
by  a  skeleton  of  iron  or  steel,  filled  in  with 
Inick  or  stone,  but  showing  itself  on  the 
surface  just  like  the  half-timbering  which  was 
its  precursor.  The  strength  of  the  building 
would  consist  in  this  framing,  and  the  fillinsr 
in  might  therefore  be  only  so  thick  as  was 
necessary  to  secure  an  even  t«nperature  ifi 
the  rooms.  Probably  tiro  feitf •and-arhalf  inch 
walls  with  bondtaitize(tibii..:^Qg(M^  space 
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betweeD  would  suffice,  the  inner  lining  being- 
contrived  so  as  to  cover  the  iron  frame  and 
prevent  mischief  from  condensation.  The 
interior  partitions  would,  of  course,  be  formed 
in  the  same  way  and  the  floor  would  naturally 
ba  constructed  of  iron  and  concrete.  Following 
a^D  the  t^'ecedent  of  half-timbered  houses, 
the  upper  floors  might  be  made  to  overhang 
by  Injecting  the  joists  of  each  storey 
nccessively  beyond  the  face  of  that  below. 
In  this  way  I  can  conceive  an  admirable  effect 
being  [Hoduced.  The  filling  in  might  be 
either  plain  or  modelled  with  plaster  in  relief, 
or  faced  with  glazed  bricks  or  coloured  terra- 
cotta,  or  decorated  with  sgraffito,  or  treated  in  a 
dozen  different  ways  suitable  to  the  embellish- 
ment of  plain  surfaces,  for  let  us  hope  there 
win  be  no  oriel  windows  hanging  in  air,  nor 
any  fantastic  freaks  such  as  we  are  now  suffer- 
ing from. 

M.  Viollet-Ie-Duc  in  his  lectures  on  archi- 
tecture —  lectures  which,  like  the  Verrine 
orations,  were  written  but  never  delivered — 
has  several  sketches  for  construction  with  iron 
supports.  Some  of  them  are  suggestive  but 
the  majority  seem  to  cling  too  closely  to 
the  Gothic  art  he  loved,  to  be  pleasing 
in  combination  with  the  new  principles 
be  is  advocating.  Gothic  vaults  of  masonry, 
springing  from  stone  capitals  which  have  no 
columns  below  them,  but  are  supported  by 
incUned  struts  of  iron  projecting  from  a 
distant  wall,  do  not  impress  one  favourably, 
nor  does  there  seem  any  object  in  retaining 
the  Gothic  vault  at  such  a  sacrifice.  But  he 
shoura  a  street  front  constructed  somewhat  in 
the  manner  I  have  described,  which  commends 
itself  at  once  as  sensibly  contiived. 

Whether  or  no  anything  of  the  kind  has  ever 
been  built  I  cannot  say.  It  seems  to  me  an 
cqKriment  that  it  would  be  most  interesting 
and  instructive  to  carry  out. 

Whether  this  iron  construction  will  prove 
durable  or  not  is  another  question.  One  has 
been  told  that  the  life  of  a  girder  exposed  to 
changes  of  temperature  is  not  more  than  that 
<rf  a  generation.  It  depends  a  good  deal  on 
tbe  thin  skin  of  paint  that  protects  it.  What 
will  happen  in  the  inside  of  box-girders  that 
can  never  be  painted  remains  to  be  seen.  What 
*iU  happen  in  case  of  a  great  fire  is  also  a 
grave  question.  But  after  all,  these  buildings 
an  not  intended  for  immortality ;  if  they  last 
^  a  generation  it  may  be  enough.  The 
constant  changes  that  London  undergoes 
make  doubtful  the  permanence  of  anything 
one  does.    A  bouse  I  built  in  Dover-street 
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some  seven  or  eight  years  ago  has  been  already 
pulled  down  to  make  my  for  a  station  on  the 
Tube  railway.  The  great  mass  of  Walsingham- 

house,  just  destroyed,  and  about  to  be  replaced 
by  a  monster  hotel,  had  only  enjoyed  a  life  of 
some  20  years.  It  fell  to  my  lot  to  demolish 
an  expensive  marble  staircase  and  entrance 
ball  of  one  of  the  city  Companies  which  had 
only  been  built  thirty  years.  Thirty  years  hence 
the  new  marble  staircase  I  made  in  another 
part  of  the  building  will  perhaps  follow  its 
predecessor  into  oblivion, and  the  city  Company 
itself  may  conceivably  have  ceased  to  exist. 
The  changes  in  London  are  so  incessant  and 
of  late  so  sweeping  that  he  would  be  a  bold 
man  who  would  prophesy  a  long  life  to  any 
building  in  it  whether  old  or  new.  The 
number  of  Sir  Christopher  Wren's  fine  city 
churches  is  being  diminished.  One  by  one 
they  are  being  pulled  down  and  their  sites 
covered  by  banks  and  offices.  Huge  piles  of 
chambers  cover  what  ten  years  ago  or  less  were 
the  pleasant  retired  gardens  and  courts  of 
New  Inn  and  Clement's  Inn,  and  Clifford's  Inn 
is  doomed  to  a  similar  fate.  If  these  monu- 
ments of  architectural  and  historic  interest  are 
unable  to  save  themselves  why  should  we 
expect  or  wi^  for  the  ordinary  shop  frt)nt  more, 
than  an  ephemeral  existence  ? 

But  though  street  architecture  may  be 
evanescent,  the  streets  themselves — at  least 
the  more  important  of  them — will  probably 
continue  to  run  on  their  t^esent  lines  more  or 
less,  and  if,  as  now  happens,  any  great  inno- 
vation has  to  take  place  it  is  important  that 
the  new  lines  should  be  properly  laid  down. 
When  one  considers  the  enormous  cost  of 
altering  the  Strand,  it  is  not  likely  that  it  will 
ever  be  altered  again  for  centuries,  and  I  would 
once  more  express  a  hope  that  the  success  of 
the  new  plan  may  not  be  imperilled  by  any 
misplaced  economy.  It  may  not  be  too  late 
to  persuade  the  London  County  Council  to  re- 
consider the  decision  in  favour  of  their  original 
frontage  line  and  to  place  some  restriction  on 
the  scale  of  the  new  buildings  facing  the 
Strand.  Possibly  the  important  society  I  have 
now  the  honour  of  addressing  might  bring  its 
influence  to  bear  on  the  matter.  jEsthelic 
considerations  after  all  do  go  for  something 
though  they  are  lightly  esteemed  by  the 
Improvement  Committee.  Never  was  there  so 
much  talk  about  the  advancement  of  art  and 
art  education.  Art  schools  cover  the  country, 
national  prizes  and  scholarships  are  showered 
on  the  students,  and  we  shall  surely  stultify 
ourselves  if,  when  the  time  comes  for  putting 
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our  pretended  interest  io  art  to  the  test,  we 
choose  the  worse  way  of  doing  an  important 
work  instead  of  the  better  from  purely 
utilitarian  motives. 


The  Secretart  of  the  Seetion  read  the  fiiOowlng 
letter  from  Mr.  Waller  Crane :— I  should  hare  Uked 
to  have  been  present  at  Mr.  Jackson's  lectuie  on 
Street  Arcbitectore  —  a  subject  which  in  the  pre- 
sent state  and  transrormatton  of  London  one  would 
think  must  claim  oniversal  attention.   We  seem  to  be 
in  a  terrible  fix.   The  appalling  cost  of  the  groond  m 
London,  owing  to  our  having  allowed  private  owners 
to  reap  the  finits  of  the  commnnity  to  which  it  owes 
its  value,  stands  in  the  way  of  really  drastic  improve- 
ments, and  makes  the  straggle  with  London  traffic 
almost  hopeless,  and  the  e%ct  of  our  street  architec- 
ture dependent  upon  such  clearances  as  can  be  made 
to  relieve  the  congestion  of  such  traffic.   The  policy 
ofhuge  stores  and  flats  upon  the  top  of  plate-glass 
walls  knocks  everything  else  near  them  out  of  scale; 
while  posters  and  mammoth  lettering  for  commercial 
purposes  icake  even  the  best  efforts  of  the  street 
architect  look  ridiculous.     We  have  tasteful  and 
capable  architects  among  us,  but  somehow  their  in- 
fluence is  not  so  great  as  it  ouglu  to  be,  and 
even  their  efforts  are  liable  to  be  stultified  by  the 
commercial  numstrosities  alluded  to.   The  great  fire 
•of  1666  gave  Wren  his  opportunity.    The  great 
•clearances  of  the  London  County  Council  ought 
to  give  our  best  modern  architects  their  oppor- 
tunity, but  our  chance  of  gettting  really  beautiful 
4>uildiDgs  or  streets  seems  quite  haphazard  under 
.our  present  system.    Why  should  not  every  munici- 
'pality  have  a  council  of  advice  on  architecture  and 
/dtreet  atnngenmit  ? 


DISCUSSION. 
The  Chaiiuan  said  he  thought  the  great  pn>> 
blem  was  to  impress  upon  municipal  bodies— of 
course,  primarily  in  London,  but  also  over  the  whole 
•country  generally — the  importance  of  esthetic  conside- 
rations which  were  now  so  much  neglected.  From  his 
experieiKe  of  various  mtmicipal  bodies,  he  thought 
one  of  the  great  difficulties  was  that  the  work  of  the 
enunicipalily  was  necessarily  very  hard  and  very  tedious 
work,  and  it  wanted  a  certain  class  of  oien  to  do  it. 
HJnfortunately  one  did  not  often  find  the  aesthetic  per- 
■oeptions  combined  in  the  same  individual  with  that 
-sort  of  character  which  would  lead  that  individual  to 
ijo  day  after  day  to  bis  county  or  town-hall,  and  toil  over 
<ommittee  woik.  He  thought  that  was  the  real  point. 
He  did  not  think  as  a  rule  the  municipal  bodies  fairly 
represented  the  taste  of  the  nation.  By  a  process  of 
natural  selection,  they  might  be  said  to  represent 
what  was  somewhat  below  the  a^-erage  taste  of  the 
nation.  A  great  deal  was  heard  about  art  nowadayi>, 
but,  io  his  humble  ofunion,  not  nearly  enough  im- 
jpMtance  was  attached  to  architecture  as  an  art.  Too 


much  time  was  spent  over  drawing  and  painting 
without  considering  architecture.  He  had  long  coo- 
sideied  that  the  glory  of  architecture  was  that  it 
was  the  poor  man's  art.    The  exterior  of  a  fine 
buOding  was  equally  visible  to  all,  and,  moreover, 
it  was  a  lasting  art :  the  average  duration  of  a  build- 
ing was  at  least  two  or  three  centuries.   Other  works 
of  art  as  a  rule  were  inaccessible  to  the  pubKc,  and 
only  to  be  seen  on  q}ectal  occarions.  Architecture 
was  in  every  respect  s  most  di0)cnlt  art.   That,  he 
thought,  was  evident  from  the  number  of  ardiitects 
who  did  not  succeed  cmqNcuonslyin  their  profession. 
It  was  estremdy  difficult  fat  the  amateur  to  acquire 
sound  ideas  upon  the  subject,  however  much  he  might 
desire  to  do  so,  and  it  seemed  to  him  that  that  was 
a  great  gap  in  English  education.  If  architecture 
were  more  taught,  especially  in  association  with 
history,  and  if  it  was  taught  in  connection  with 
such  elementary  teaching  of  art  as  was  already 
in  existence,    people   might  have  better  canons 
of  art.    The  author  in  his  paper  said  that  people 
did    not  know  what   was   good   art   and  what 
was  bad,  and  until  tbey  did  know  what  was 
good   and   what  was  bad,  it  was  hopdess,  he 
was  afnid,  to  expect  them  to  do  what  was  good. 
The  most  hopeless  thjng  to  his  mind  in  the 
present  day  in  town  architecture  was  the  height 
of  buildings.    At  the  same  time,  looked  at  in 
the-  spirit  of  compromise,  he  did  not  see  the 
slightest  hope  of  restricting  buildings  to  a  lowor 
height  than  that  allowed  now  by  law.    As  they 
knew,  a  limitation  was  imposed  not  very  long  ago. 
The  great  cost  of  land,  and  the  great  desire  of 
e\'erybody  to  be  as  near  the  centre  of  town  as  pos- 
nble,  made  that  inevitable.   London  was  not  so  bad 
as  New  Yoik.  He  was  afraid  that  poor  St.  Mary's — 
he  was  pleased  to  have  been  connected  with  the 
preservation  of  the  church — would  be  smothered  by 
the  imposing  stmctutcs  m  the  nwth  side  of  the 
Strand,  when  the  County  Council  succeeded  hi  selling 
the  land,  but  even  that  would  be  nothing  to  the  fiue 
of  Trinity  Church  in  New  York,  which  stood  between 
two  skyscraper?,  and  could  not  be  discerned  unless 
ooe  was  right  opposite  it.   As  a  general  rule,  the 
fates  were  on  the  economical  side  rather  Ikas  on  the 
side  of  doing  the  thing  well.   There  was  one  point 
to  which  the  author  did  not  allude,  although  he  Vnew 
that  he  recogniiied  it,  viz.,  the  constant  warfare  that 
was  waged  against  the  best  buildings  of  the  architect 
by  (he  bill-poster.   There  had  been  two  widniings  in 
the  Strand,  and  anyone  going  Enough  the  Strand, 
and  looking  to  the  east  or  west,  weuM  see  at  the 
widenmg  that  the  Uank  ends  of  the  adjoiatng  bwld- 
ipgs  were  covered  with  advertisemcul^  uMch  always 
suggested  that  the  building  was  net  finished.  He 
saw  a  member  of  the  Improvements  Committee  pie- 
sent,  and  that  gentlemen  and  himself  endeavoarcd  to- 
purchase  one  oi  the  houses,  but  uafortiuiatcly  it  was- 
a  public-house  of  enormous  value,  and  the  ewaer  efi 
the  house  persisted  in  sticking  advtsiisemcnto  upM 
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Sr  Jon  Wolw-Baut,  K.CB.,  F.RJS.,  ndd 
fand  Unudf  my  nmch  ia  accord  with  jl  tibe 
atthor  had  cootribnted  to  the  quettum,  vludi  was 
«De  of  gicat  importance.   He  thoog^t  the  time  was 

v«7  (^ipcvtime  for  the  matter  to  recdve  public  atten- 
tion, because,  as  most  people  Icdct,  there  was  a 
Royal  Commission  sittiag  open  the  questiua  of  the 
con|;e9tion  of  traffic  in  London.   He  thought  any- 
^oAj  who  read   the   endeoce  given  before  that 
Comnussum  would  realise   that   whatever  might 
be  said  aboot  the  necessity  for  better  modes  of 
locoiDOticni,  tbe' broad  fact  stood  ont  conspicoously 
Out   tbe  streets    of    London    were  inadequate 
Ar  the  traffic  which  they  had  to  accommodate., 
Seme  people  seemed  to  tliink,  and  he  latlur  fancied 
tfaat   that  was  the  trend  of  the  evidence  given 
by-  the  police,  that  the  traffic  should  be  made, 
a  variety  of  restrictive  regulations,  to  fit  the 
streets,  but  be  did  not  think  thst  was  the  reasonable 
tliiog  for  a  great  dty.   The  streets  ought  to  be  made 
nitable  and  adequate  for  the  traffic  of  its  inhabitants. 
Ia  all  probabUity,  dating  firom  sometbing  like  the 
fresCBt  tkne,  there  would  be  a  great  effort  made  to 
i&ake  new  and  wider  streets  in  London  to  fulfil  the 
<^^ect  which  was  now  mobt  urgent,  and  which  could 
tie  aaessed,  even  in  a  mcney  p(Hnt  of  view,  as  en- 
taffing,  from  the  lutrowness  of  the  streets,  an  awr- 
BMM»  kss  to  those  who  daily  frequ  .nted  them.   It  . 
was  interesting  to  see  that  the  money  loss,  such  as  it,  ■ 
•as,  fell  mote  particularly  upon  tbe  wage'eaming" 
class,  and  it  b  to  be  remembered  that  they  formed 
the  class  of  all  others  to  whom  time  was  mone}', 
more    so    perhaps   than    to    even    the  middle 
classes  of  the  community.   That  bdng  the  case, 
it  seemed    to  him    highly   probable  that  large 
street  impiDvements  would  be  the  order  of  the 
■day ;  and  it  was  most  denrable  that  the  street 
iaprovcDCnts  -should  be  considered  in  an  artistic 
as  wdl  as  from  a  utilitarian  pcnot  of  view.  He 
^  ant  know  that  he  would  go  quite  so  fJur  as  the 
antbor  in  saying  they  should  consider  the  artistic 
point  of  view  first.   He  thought  the  great  point  for  a 
«ew  stmt  was  that  it  should  adequately  accommo- 
■date  the  traffic  in  the  direction  which  was  most  con- 
venioit,  and  be  had  not  the  least  doubt  in  the  world 
that  the  modem  architects  would  rise  to  the  occasion 
JM  as  tbe  older  architects  did,  and  would  deal  with 
the  {mblem  which  they  had  to  solve,  the  main  lines 
Uog  more  or  less  prescribed  as  matters  of  necessity. 

that  connection  he  most  cordially  agreed  with  the 
IKBt  doirability  td  considering  the  questi<»i  of  vista, 
tiA  die  groafHDg  of  streets  and  public  monnments. 
He  tboog^t  ibat  had  been  much  neglected  in 
ladoo,  with  very  ercat  disadvantage.  The  only  real 
efivt  historically  in  that  direction  was  the  valuable 
vak  <rf  Xash  in  the  laying  ont  of  streets  in  the  time 
«fike  Regency.  There  was  some  attempt  made 
tba  m  making  the  street  point  in  a  direction  which 
«aii£reeable,  and  in  placing  public  monuments  where 
tker  cobU  be  aeeo  in  proper  directions.  When  they 
<a«tocopsider  the  more  immediate  question  of  tlM 


pqwr,  the  modem  st^  of  street  aicnitccture,  lie 
could  not  help  *M"l™g  that  the  architect  of  the 
fatnre  must  discard  a  great  deal  of  what  he  had  been 
taught  of  Grrecian,  Roman,  and  Gothic  architectnre, 
which  only  fitted  special  buildings,  and  was  not 
suitable  for  the  commercial  life  of  the  present  genera- 
tion. Just  as  the  freer  style  of  architecture  took  the 
place  of  the  more  cramped  style  in  fonner  times,  so 
in  his  humble  judgment  the  modem  architect  would 
have  to  study  steel  and  irou  construction,  and 
show  them  how  it  could  be  made  artistic.  He  wm, 
from  the  point  of  view  of  taste,  one  of  those 
benighted  persons  called  civil  engineers,  and,  tbere- 
ftte,  he  would  not  express  any  Ofdnlon  upon  what 
was  artistic  and  what  was  not,  but  he  was  quite 
certain  that  the  architect  of  the  future  must  make 
sted  and  iron  wotic  to  serve  his  purpose  as  an  artist. 
Thus  he  thought  it  was  most  valuable  to  hear 
what  the  author  had  said  on  what  be  called  the 
trabeated  form.  It  carried  the  germ  of  what  he  (the 
speaker)  had  in  his  mind,  which  was  a  development 
of  structural  steel  and  iron  work  to  produce  a  har- 
monious whole,  and  for  himself  he  did  not  see  why 
that  should  not  be  the  case.  They  knew  that  very 
beautiful  things  could  be  done  in  steel  and  iron  coc- 
stiticlion.  He  almys  admired  extremely  Southwark- 
bridjfe,  which  was  a  building  of  a  most  bold  concep- 
tion made  of  cast-iron.  He  thought  it  woold  be  very 
difficult  to  improve  on  some  of  the  lines  of  general 
beauty  of  Soothwark-bridge,  and  he  could  not  see 
any  thing  but  encouraging  results  in  Blackfriars-bridge, 
the  great  arches  of  which  were,  in  thsir  way,  quite  as 
beautiful  as  a  stone  arch.  If  it  was  right  to  discard 
the  idea  of  stone  construction  when  stone  limited  the 
span  of  arches  in  a  way  that  was  inadmissible  in  their 
work,  why  should  not  it  be  right  to  adopt  the  same 
idea  in  ^  design  of  domestic  architecture  ?  A  sh<^ 
window  was  a  necessity  of  commeice;  if  tfaat  wai 
recognised — and  be  did  not  think  anybody  fiar  a 
moment  could  doubt  that  it  most  go  on— the 
trabeated  fcom  was  the  form  which  could  best  adjnst 
itself  to  the  conditions.  How  that  was  best  to  be 
done  was  a  matter  which  he  thought  could  be 
left  to  the  best  architectural  talent  of  the  day. 
That  was  the  problem  that  had  to  be  faced,  andhe  was 
quite  certain  it  could  be  faced  by  persons  of  the 
attainments  of  Mr.  Jackson,  and  other  architects  who 
gave  their  mind  to  it.  fie  could  not  help  thinking 
that  architects  up  to  the  present  time  had  been  tro 
much  the  slaves  of  construction  based  upon  materials 
which  were  no  longer  capable  of  fulfilling  the  wmrk 
of  modern  reqdmnents.  U^til  they  shook  them- 
selves free  of  those  fettors,  people  would  always  be 
confhmted  with  bastard  styles  of  conitrocticm,  which 
were  ludicrous  in  themsdves  and  did  not  satisfy  the 
eye  as  to  strength  or  fitness.  He  recollected  tbe 
navies  of  the  present  day  being  quoted  as  an  example,  ' 
and  remembered  when  people  said  nothiug  could  be 
more  hideous  than  tbe  modem  iron  sbips.  But  they 
bad  come  to  stay,  and,  to  his  mind,  apart  from  the 
sails  of  former  times,  the  h|i0.^l[,| 
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were  quite  as  beaatiful  as  the  old  wooden  sbips 
wliich  they  had  replaced.  He  did  not  mean  to  say 
that  two  or  three  funnels  on  a  ship  were  as 
beautiful  as  a  cloud  of  sails ;  but  when  one 
got  rid  of  the  idea  of  a  sailing  ship,  the  hull  of  a 
modem  ship  was  every  bit  as  beautiful  as  the  hull  of 
an  old  three  decker.  He  thought  everybody  was 
much  indebted  to  an  architect  of  the  distinction  of 
Mr.  Jacluon  for  coming  and  telling  them  so  frankly 
that  what  was  to  be  done  was  to  deal  with  the 
necessities  of  ccmimeicial  architecture.  It  was  a 
new  departure,  he  thought,  in  architectnnl  discus- 
sions. It  seemed  to  carry  with  it  the  ideas  which  they 
ought  to  follow,  namely,  that  it  was  perfectly  hope- 
less for  architects  any  longer  to  consider  that  they 
could  make  commercial  requirements  fit  the  architec- 
tural knowledge  of  200,  300,  or  500  years  ago  !  Iron 
construction  was  the  construction  of  the  future.  It 
had  so  many  advantages  that  it  was  not  likely  to 
be  set  aside,  and  he  thought  it  was  most  encouraging 
that  Mr.  Jackson  shonld  have  indicated,  however 
slightly,  the  way  in  wliich  be  would  deal  with  what 
be  caHed  the  trabeated  fonn  of  architecture,  and  so 
render  it  possible  to  adopt  sound  idea  of  proportion 
and  detail  to  tbe  comparatively  modem  building 
material  of  iron  and  steel. 


Mr.  Reginald  Blomfield  said  that  as  a  member 
of  the  humble  profession  of  architects  he  had  been 
particularly  edified  with  Sir  John  Wolfe-Barry's 
remarks.  ArchKects  knew  that  their  shortcomings 
were  very  considerable ;  they  were  used  to  being 
lectiued,  and  even  sermonised,  by  eminent  engineers, 
and  were  very  grateful  to  them  for  it.  He  was  very 
glad  to  hear  what  engineers  expected  of  ardutects, 
but  he  could  not  precisely  follow  Sir  John  Wolfis 
Barry  in  one  or  two  of  his  remarks,  because  he 
pointed  out  tbat  iron  and  steel  should  be  of  trabeated 
construction,  and  then  stated  that  he  could  not  see 
the  difference  between  the  iron  arch  of  a  bridge  and 
the  same  arch  in  stone.  There  seemed  to  be  some- 
thing UTong  there.  Then  again  Sir  John  asked 
architects  to  show  how  iron  and  steel  were  to  be 
treated  in  an  artistic  way,  but  surely  that  was  the 
engineer's  business.  Architects  were  waiting  for  tbe 
engineers  to  show  them  how  they  were  to  deal  with 
iron  and  steel,  and  they  would  be  only  too  delighted 
to  follow  their  lead.  He  was  grateful  to  the  Chair- 
man for  having  made  some  appreciatory  remarks  of 
tbe  profession  of  architecture ;  he  realised  that  it 
was  a  profession  which  bad  a  good  deal  to  think 
about,  and  which  ought  to  be  consuited  more  than  it 
was  at  present.  The  subject  of  street  architecture 
was  a  very  important  one,  which  had  apparently  been 
very  little  studied  in  this  country ;  in  fact,  the  public 
seemed  to  be  altogether  indifferent  on  the  matter. 
Tbe  author  bad  formulated  three  very  valuable  prin* 
ci[des  in  regard  to  the  method  of  dealing  with  the 
proper  piindples  which  regulated  street  dengns, 
the  first  concerned  tbe  designers  of  houses  and 


bufldings  in  streets,  and  the  otber  two  were 
addressed  to  the  authorities  who  controDed  tbe 
designer,  Tbe  first  principle  he  termed  very  baf^itly 
the  principle  of  architectural  comity,  which  was  a 
point  that  all  architects  ought  to  lay  to  heart  a  great 
deal  more  than  they  did.  There  bad  been  some 
glaring  instances  lately  of  tbe  total  disregard  of 
adjoining  buildings  with  disastrous  results.  He  did 
not  think  any  artist,  if  be  leriotisly  considered  tbe 
matter,  would  entirely  ignore  the  setting  of  bis 
bnilding,  and  be  thought  it  wottid  unsportsman- 
like of  bim  not  to  consider  tbe  interests  of  adjofaimg 
buOdings  as  well.  The  difficulty  was,  who  was  to 
control  the  mas.  If  there  was  a  committee,  or  even 
a  Ministry  of  Fine  Arts,  they  were  not  mucb  more 
than  a  stalking  horse  for  the  professional  man  bdiind 
them,  and  he  did  not  think  there  was  at  tbe  present 
moment  in  England  a  sufficiently  established 
authority  on  the  standard  of  taste  to  warrant  the 
estabhsbment  of  such  an  artistic  ministry.  In 
France,  where  such  things  were  done  much  better 
than  In  England,  the  great  superiraitjr  was  due  t» 
taste,  which  dated  back  many  years.  There  was- 
nothing  of  the  sort  in  England,  and  he  was  afraid 
tbat  all  they  could  do  was  for  individnal  designers  to 
appeal  to  architects  themselves.  Hie  otber  two 
principles  which  the  author  formulated  were,  first, 
the  principle  of  \i8ta,  and,  secondly,  the  conservatiffli 
of  places  of  historical  interest.  He  thought  th^ 
were  both  excellent  principles,  but  did  not  tbink  they 
were  quite  compatible.  The  author  had  given  an 
interesting  example  of  how  the  bouse  at  the  end  of 
P<wdand  •  place  prevented  the  continuation  of 
Regent  -  btreet  right  through  to  Portland  -  place. 
What  was  wanted  was  some  definite  principle 
of  the  designing  of  the  streets.  Ibere  was  no 
doubt  tbat  streets  could  not  grow  ;  they  bad  to 
be  designed  and  laid  out,  and  it  seemed  to 
him  that  the  proper  principle  to  control  tbem  was 
really  the  .-esthetic  one,  i.e.,  architectural  and  artistic 
considerations,  of  course  after  utilitarian  purposes 
had  been  satisfied.  In  order  to  obtain  that  tbere 
must  be  some  controlling  spirit.  The  author  had 
congratulated  the  London  public  on  never  having  had 
a  Hanssmann  or  a  Napoleon.  He  did  not  agree 
entirely  with  that,  because  some  sodi  sjarit  as  a 
Hanssmann  was  wanted  if  a  great  vista  was  to  be 
obtained,  and  Napoleon  cleared  the  way  to  a  large 
extent  for  tbe  very  stately  city  which  Paris  was  at  the 
present  day.  Tbere  was  no  such  thing  in  England, 
and  the  authorities  did  not  seem  to  be  conscious  of  the 
possibility  of  it,  and  it  was  to  that  they  owed  sacb 
horrible  fiascos  as  had  distinguished  the  work  of  the 
London  County  Council.  Northumberland- avenue 
appeared  to  have  been  laid  out  so  that  the  ej  e  settled 
on  tbe  signal  posts  and  the  lanips  of  Chaiing-cross 
bridge  I  He  hoped  better  things  would  come  out  of 
tbe  Strand  improvement  than  bad  happened  so  far. 
The  difference  would  be  seen  if  sucb  undertakings 
were  compared  with  those  carried  out  in  Paris.  In 
the  Place  de  la  Gi0aa^  KtefOfd^&d  views  od 
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b11  sides.    la  the  Place  de  la  Opera,  although  he  did 
not  admire  the  Opera  House,  he  admired  the  way  it 
vas  placed.    Then  the  very  fine  new  bridge,  "  Alex- 
aate  the  Third,"  had  been  laid  with  direct  regard  to 
the  bvaBdei  at  the  end  of  it;  and  \ras  one  of  the 
asa  i»cce  df  innitlcipd  aicU- 
tectnc^    It  was  not  mily  a  <]iiestiGii  of  placing  the 
IUbci,  but  qiadikg  than,  and  In  En^and  dtae 
was  no  idea  of  scale  at  all.    He  diought  the 
iiiggest  sqnare  in  Laadon  was  Rosiell-sqaare,  and  a 
<errible  affiur  it  was  at  present.   The  biggest  public 
parade  in  L,ondon,  apart  from  the  Horse  Guards 
Parade,  was  Trafalgar-squar^  and  compared  with 
any  of  the  famous  'piazzas  of  St.  Mark's,  or  St. 
Peter's,  or  Milan,  H  would  be  seen  what  a  rubbidty 
aibw  it  was.    He  thought  the  comer  of  the  crescoit 
in  the  piazza  at  Milan  was  about  500  paces,  whereas 
TiaU^an-aqnare  was  the  same  in  feet,  wbidishowed 
how  deficient  England  was  in  that  respect.  Another 
instance  was  tlie  City-square  at  Leeds.  There  was  a 
figme  in  the  middle  by  an  eminent  sculptor,  and 
aroond  it  many  dianning  figures  holding  lamps ; 
there  were  four  statues  exceedingly  well  dcme,  but 
the  wbole  effect  was  stultified  by  a  poor  sort  of  talus- 
trade  of  Aberdeen  granite  quite  out  of  keeping  with 
the  rest  of  the  monument,   llie  real  gravamen  of  the 
was  that  such  things  were  left  to  people  who 
had  neither  time  nc»-  a^ty  to '  study  them.  The 
author  had  described,  with  a  great  deal  of  quiet  humour, 
a  really  toucfaii^  sur[»iae  of  the  London  County 
Coondl  that  the  church  of  SU  Mary-le-Strand  had 
■ooK  azchilectoral  merits,  and  he  also  described  the 
vciy  agreeable  candour  with  which  the)-  amended  their 
dedaon  fai  r^ard  to  it.   He  hoped  that  might  be  a 
sign  of  better  times,  and  of  some  awakening  intelh- 
geocc ;  he  hoped  the  paper  would  rouse  them  up  to 
a  keener  sense  of  their  duties  as  the  guardians  not 
only  of  the  pockets  of  the  ratepayers,  but  also  of  the 
beauty  of  the  dty  in  which  they  had  to  live. 

Mr.  J.  J.  SXBYRNSON  thoroughly  agreed  with  what 
the  aa^ior  said  with  regard  to  Piccadilly-circus,  where 
■0  heastifal  and  regular  a  sdheme  was  turned  into  an 
amcpboBS  &asco.  It  seemed  to  him  that  had  arisen 
inn  those  who  laid  it  out  endeavouiing  to  make  the 
■ott  curved  lines  so  that  a  cab  should  have  no 
laiaas  tntimigs  to  malu.  Another  thing  whidi  he 
Oai^t  those  who  laid  out  streets  placed  mwe  stress 
«D  than  was  necessary  was  that  the  widths  of  the 
streets  necessary  produced  a  good  arclutectural  effect. 
After  afl  people  walked  on  the  ground,  and  what  was 
Rqncd  was  that  the  siae  of  the  streets  should  be  in 
a  KBse  ptoporttoned  to  the  size  of  the  building.  In 
lajhig  oat  streets  a  great  mistake  had  been  made 
through  the  mania  of  making  them  perfectly  straight. 
Stni|^  streets  always  produced  the  most  dreary 
cBects.  AU  the  bcautifnl  old  streets  of  the  worid  had 
hem  erected,  not  in  a  straight  line  but  cnrred.  and 
M—iw  iri^  that  piodDced  a  better  effect  was  that 
the  hiflangs  were  turned  towards  the  onlooker. 
Hakmwwl  anticeable  in  Vc^,  where  not  only 


the  buildings  were  turned,  but  where  they  were  sepa- 
rated  from  each  other  by  narrow  canals,  so  thai  each 
building  had  a  side  as  well  as  a  front.  He  believed 
that  was  one  reasmwfay  the  author  very  i»operiy  said 
that  the  old  Strand,  with  its  comparatively  poor 
buildings,  produced  a  great  artistic  effect.  It  might 
be  difficult  nowadays  to  have  other  than  high  buUd- 
mgs  in  streets,  where  considentions  other  than 
artistic  beauty  applied,  but  one  hoped  that,  at 
least  in  the  country,  they  would  have  been  allowed 
to  make  buildings  which  were  picturesque  as  well 
as  convenient.  He  thought  one  of  the  great  calamities 
of  recent  times  had  been  that,  almost  all  over  the 
country  districts,  the  new  municipal  laws  were  im- 
porting into  quiet  country  districts  what  were  really 
little  bits  of  the  mean  streets  of  Lmdon. 

Mr.  T.  Blasbili.  said  that  Mr.  Blomfield  had 
confirmed  what  he  himself  thought,  namely,  the 
diflknlty  of  laying  down  any  new  prindples  unless 
they  were  permanent.  In  his  experience  taste  had 
radically  changed  every  20  or  25  years ;  there  was  no 
kind  6f  pennanoice  about  it.  He  never  heard  of 
the  picturesqueness  of  the  Strand  until  quite  recently ; 
it  was  never  thought  of  until  quite  modem  times. 
The  author  had  deprecaited  the  alteratwns  which  were 
made  in  Hariey-street.  He  called  to  mind  some  40  or 
4  5  years  ago  the  howl  of  derision  with  which  a  company 
of  gentlemen,  in  such  a  meeting  as  the  present, 
received  Mr.  Beresford  Hope  when  he  spoke  of  the 
architecture  of  Hariey-street  and  Upper  Baker-street. 
Nothing  wotild  induce  Urn  to  live  in  Hariey-street  t 
it  was  a  narrow  and  gloomy  street ;  and  even  if  the 
whole  of  it  were  rebuilt  and  made  as  lively  as  the 
author  feared,  it  would  not  come  up  to  his  scale  of 
cheerfulness.  The  author  had  spoken  against  terra 
cotta  and  oriel  windows.  He  remembered  when 
terra  colta  was  looked  upon  as  the  coming  salvation 
of  architecture  ;  everybody  rushed  for  it,  and  it  was 
simply  the  impossibility  of  getting  the  material 
within  six  or  eight  months  that  prevented  the 
whole  of  the  buildings  of  London  then  in  course 
of  erection  being  built  in  terra  cotta,  and 
now  Mr.  Jackson  was  discoura^ng  it !  Then 
the  author  had  said  that  consideration  should  be 
given  for  neighbouring  houses.  Of  course,  they  all 
Uked  to  be  polite,  but  he  did  not  think  uiy  of  the 
buildings  which  they  admired,  whether  old  or  new, 
had  been  dictated  to  any  great  extent  by  consideration 
for  the  neighbours.  That  very  fine  building  at  the 
comer  of  Pall  Mall  and  St.  James' s-stieet,  the 
Alliance  Bank,  a  rich  building,  not  only  in  its  out- 
line but  in  its  decorative  features,  seemed  to  him  to 
have  been  dictated  not  very  much  by  the  architecture 
near  to  it.  The  author  was  in  favour  of  designing 
neighbouring  houses  to  accord  with  a  particular 
structure.  One  instance  of  that  was  the  bridge  at 
Ctmway,  and  the  imitation  of  the  Castle,  which  most 
people  would  wish  was  not  there,  so  that  there  was 
something  to  be  said  on  both  ndes.  ^With  res^  to 
the  Arch  at  Hyde-park  Co^^  %oUd^^^tt£es 
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as  much  «s  the  author  if  he  could  on  that  subject.  If  be 
remembered  right,  that  piece  of  business  was  arranged 
by  the  Commissiooer  of  Works  without  much  appeal 
to  public  taste.  They  heard  one  day  that  it  was 
going  to  be  moved  at  a  cost  of /io,ooo,  and  he 
thought  most  people  wished  that  the  arch  had  been 
kept  where  it  was :  in  fact,  it  was  worth  j^io,ooo  to 
put  it  back  again.  The  author  had  raised  tbe  qnes- 
tioD  of  tndividualisin  and  eollecttvisni.  He  was 
strongly  of  t^nioo  that  iodividnaUsni  was  Itkely  to 
prevaO  in  the  f:  tnre,  and  he  thought  it  ought  to. 
People  who  spent  money  on  buildings  would  not  spend 
it  to  please  the  municipalities ;  in  fact  they  were  not 
very  anxious  to  take  public  advice  at  all.  If  the  public 
wished  elevations  to  be  made  to  suit  them  they  would 
hxn  to  pay  Car  it  in  some  shape  or  another.  The  Hoi- 
bom*  viaduct  was  begun  with  the  intention  of  making 
everybody  build  to  one  design,  but  owing  to  the 
restrictions  the  land  was  not  built  upon  for  some 
years.  Tbe  same  diing  hajqiened  with  Nmthtmiber- 
land-avenne.  People  were  not  anxious  to  take  such 
property.  He  wi^ed  to  make  a  few  remarks  about 
the  method  of  getting  rid  of  land  for  bnilding  purposes. 
It  was  now  let  by  aucticm.  When  land  was  let  by 
auction  t o  a  person,  even  although  his  plans  had  to 
be  approved,  there  was  a  limit  of  time  in  which  one 
could  reject  his  attempts  to  make  a  decent  design. 
In  the  case  of  the  streets  which  Mr.  Blomfield 
bad  mentioned,  there  was  great  anxiety  on  tbe 
part  of  the  public  authwities  to  get  the  ground 
covered.  One  could  not  confiscate  tbe  man's 
light  which  he  bad  obtained  by  buying  tbe  land  at 
auction;  tbe  land  would  have  to  be  add  or  let 
again,  which  would  mean  delay,  and  probably 
it  wonld  not  sell  at  the  same  ptitx  as  before. 
Why  should  not  the  authorities  in  London,  if  tbey 
desired  to  have  control,  make  it  clear  that  tbey  had 
certain  plots  to  let,  and  wanted  a  certain  amount  of 
money  for  them  ?  If  that  were  done  an  entirely  different 
state  of  affairs  would  arise.  Under  tbe  old  style  a 
certain  set  of  architects  made  it  their  business  to  get 
hold  of  the  land,  and  who»-er  wanted  to  build  on  it 
must  get  the  land  through  them  and  adopt  their 
designs.  He  thought  that  was  the  root  of  the  diffi- 
culty. If  tbe  plan  which  be  suggested  was  followed 
aiy  man  who  wanted  a  plot  wonld  go  to  acme  well 
known  architect,  get  a  good  design  at  no  great  ex- 
penw  in  order  to  show  what  be  meant  to  do;  he 
wotild  then  go  with  that  deugn  to  tbe  County 
Council,  and  say  he  would  give  so  much  for  the  plor, 
and  show  the  sort  of  building  he  intended  to  put  on 
it.  In  that  way  the  design  would  be  seen  before  the 
bargain  was  made.  Under  the  present  system  the 
thing  was  settled  in  tbe  auction-room,  and  then  a 
fight  began  between  the  Council  and  its  tenant. 

Mr.  Halsby  Ricardo  exhitnted  a  diagram  wUch 
expressed  his  views  on  tbe  principles  on  which  one 
might  construct  a  street,  showing  some  of  the 
possible  advantages  of  the  trabeated  style  of  iron  and 
Steel  work.    The  overhangutg  of  the  upper  sUxeys 


would  give  shelter  to  the  ground  floor.  In  order  to 
get  a  wide  street,  the  upper  parts  of  tbe  building 
would  be  set  back  in  order  to  let  more  air  m.  The 
people  in  the  residential  rooms  on  tbe  top  storeys 
would  have  a  little  forecourt,  which  they  could  use 
for  observing  what  was  going  on  in  tbe  street  bdow. 
Tbe  real  object  of  tbe  diagram  was  to  show  bow  the- 
difficult  problem  ttf  tbe  question  of  tbe  traffic  might 
be  solved.  In  the  roadways,  provinon  wonld  be  made 
for  vehicles  of  two  speeds,  qnid  and  slow,  and 
the  nile  of  tbe  road  would  be  strictly  kept  to.  Tbe 
same  provision  was  made  on  th?  pavements.  There 
were  two  classes  of  people  who  used  the  streets, 
business  people  who  get  along  as  quickly  as  posable, 
and  a  second  class  who  desired  to  walk  slowly  and 
look  into  the  shop  windows  without  bong  jostled 
and  harried.  Provision  was  made  for  those  two 
classes  of  people  on  the  pavement  in  exactly  the 
same  way  that  piDvisicm  was  made  for  Cast  and  slow 
traffic  in  tbe  road. 

Mr.  Mask  H.  JimoE  wu  very  glad  tbe  anthor 

had  referred  to  the  Strand  improvements  at  some 
length,  and  finished  his  paper  by  expressing  tbe  hope 
tbat  something  would  be  done  to  induce  the  County 
Council  to  alter  the  line  of  frontage.  He  agreed  witb 
Mr.  BlashiU  that  some  alteration  should  be  made 
in  the  method  of  the  disposal  of  land  by  the  County 
Council  in  connection  with  the  great  improvements 
which  were  being  made.  There  was  evidently 
something  wrong  when  land  in  tbat  central  ntnaticHir 
perhaps  tbe  principal  tboroughiiue  of  London,  re- 
mabied  unsold  and  unoccupied  for  a  kmg  period,  and 
it  was  not  in  the  paUic  interest  tbat  that  should  be 
BO.  Efforts  ought  to  bo  made  to  cover  tbat  land  wiih> 
buildings  in  the  quickest  possible  time,  and  he  thoD|^t 
it  would  be  a  very  great  advantage  if  some  steps  were 
taken  to  force  on  the  London  County  Council  the 
suggestion  made  by  the  authw. 

Mr.  Blashill  said  he  did  not  take  upou  lumself 
tbe  responstbiUty  of  advising  a  change  in  the  system,, 
except  if  the  Council  desired  to  retain  the  land  of 
control  Mr.  Jackson  and  many  othos  wi^td  to  have- 
over  the  elevmtion. 

The  CaAiRUAK,  in  pmpoOng  a  hearty  vote  ot- 
Ihanks  to  Mr.  Jackson  for  his  exceedingly  able  audi 
interesting  paper,  thought  Mr.  BlashiU's  suggestion 
was  a  very  pregnant  one.  He  thought  the  suggestioa- 
made  (hat  land  should  be  sold  subject  to  tbe  condition! 
that  the  buildings  erected  were  designed  by  a  well- 
known  architect  would  get  over  the  difficulty  qaite- 
eabily.  That  system  was  adopted  by  tbe  Duke  of 
Westminster,  irith  very  satisfactory  roolts. 

Tbe  resolution  of  thanks  being  carried, 

Mr.  Jacksoh,  in  repfy.  sud  there  was  n  good  deal 
be  woidd  like  to  say  in  lej^to  thegpatlenien  who 
bad  addressed  tbf  i9il!li^^f^tt^^<was  short  he 
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Mst  Dccessaxily  cnrtaO  his  remarks.  He  thoaght  tbe 
qMatioD  of  iron  ccmstnicUoii  should  be  taken  very 
tcrioadjr  into  ctmdderatioii  hy  architects.  He  was 
dtfigbted  to  hear  what  Sir  John  Wcd'e-Batry  had 
said  as  to  the  necessity  of  abandoning  the  arcbseo- 
lopcal  way  of  looking  at  arclutectiae,  vbich  not  only 
on  that  bnt  on  many  other  gronnds  was  the  view 
aidntects  were  coming  to  themselves.  The  time 
bad  come  when  tbey  must  face  tbe  new  conditions,  and 
tiy  and  adapt  tbeir  architecture  to  them,  in  the  first 
place,  considering  that  people  in  former  days  built 
bniUings  is  a  style  which  was  x-ery  likely  entirely  uu- 
sdted  to  present  nnresdties.  With  regard  to  what 
Sir  John  Wolfe*  Barry  said  on  the  subject  of  abandon- 
ing tbe  old  style?,  be  bad  been  much  struck  with  the 
remark  that  tbey  ought  ne\'er  to  be  afraid  of 
showing  the  iron  construction.  He  once  had 
the  privilege  of  gtnng  under  Sir  John's  magnificent 
Tower  Bridge  when  it  was  a  naked  stiucture 
and  steel,  bef«e  it  was  disgnised  with 
tbe  stone,  and  he  was  immensely  struck  by  it.  It 
wemed  to  him  that  was  a  new  departure,  not  only  in 
engineering  but  in  architecture,  and  he  believed  he 
^ns  right  in  saying  that,  among  others.  Sir  John 
regretted  when  it  was  marked  by  the  superatmcture 
of  ttooe  which  now  disguised  it,  and  gave  it  the 
fictitiiMis  appearance  of  its  being  supported  by  pillars 
of  amonry,  which  would  be  nttaly  inadequate  to  the 
lade  they  fnl6Ded.  The  ircm  straciui*  should  be 
viable,  and  should  not  be  treated  as  if  it  were  some- 
ikiiC  to  be  ashamed  of. 


CANTOR  LECTURES, 
MUSICAL  WIND  INSTRUMENTS. 
By  D.  J.  Blaiklev. 
Lecture  /.—Delivered  November  z%th,  1904. 

Music  stands  in  a  unique  position  among  the 
fine  arts  in  this  respect,  that  the  conception  of 
the  artist  obtains  its  realisation  to  a  very  larg« 
extent,  by  means  of  the  mechanical  arts  and 
sciences,  without  which  all  music  would  neces- 
urity  be  limited  to  the  voice.  In  this  charac- 
teristic it  differs  widely  from  poetry,  which  is 
atadnlely  independent  of  the  knowledge  of 
uy  designer,  or  the  skill  of  any  craftsman 
n  dealing  with  tbe  properties  of  natural 
bodies ;  it  is  more  nearly  allied  with 
architecture,  for  as  the  architect  has  to 
consider  how  far  the  beauties  of  form  and 
proportion  vihtcb  may  present  themselves 
to  his  mental  vision  are  consistent  wiih  the 
prapenies  of  the  matmals  at  his  disposal,  so 
alsBbas  the  mnsician  to  adapt  his  work  to  the 
■BatHHoeDts  by  means  of  which  it  is  to  be 
rtodefed,  and  to  bear  in  mind  not  only  their 
diflieicBt^nlSlicsaHid  mechanical  peculiarities, 
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but  also  the  limitations  tbey  severally  impose 
upon  his  executants.  And  it  may  be  sug- 
gested that  in  proportioQ  to  the  extent  tbatt 
the  existence  of  these  limitations  is  realised  by 
the  composer,  so  will  he  be  able  to  produce 
work  which  will  impress  the  hearer  as  bein^ 
bound  only  by  the  laws  of  artistic  beauty  ani) 
fitness,  and  as  being  altogether  unfettered  by 
mechanical  necessities. 

This  condition  under  which  the  musician 
labours  has  its  counterpart  or  reflection  in  the 
work  of  the  instrument  maker,  whose  province 
it  is  to  minimise  to  the  utmost  the  impediments- 
placed  in  the  way  of  the  artist  by  the  mechanica> 
nature  of  instruments :  so  that  the  ^theiic  op 
psychical  impression  to  be  conveyed  from  the 
mind  of  the  composer  to  tbe  audience  through 
the  language  of  music,  shall  not  be  unduly 
weakened  by  difficulties  in  the  way  of  the 
executant  musicians.  The  ideal  condition  is 
that  the  player  should  be  left  free  from  all 
thought  of  mechaaical  work,  or  of  forcing 
particular  notes  or  intonations  foreign  to  his> 
instrument  :  the  instrument  should  be  in  his 
hands  so  entirely  responsive  to  every  impres- 
sion as  to  place  him  as  nearly  as  possible  in  tbe 
position  of  the  singer  in  tbe  use  of  his  vocaV 
otgan.  Deliberate  design  to  this  end  implies  a 
knowledge  both  of  the  physical  lavs  of  sound 
and  music,  and  of  the  physiological  conditions 
ruling  the  technique  of  the  fingering,  handling, 
or  blowing  of  an  instrument,  and  such  desigi» 
is  of  comparatively  recent  date.  The  unsur- 
passed excellence  of  Stradivarius  in  his  violin 
work,  however,  shows  bow  much  may  be 
achieved  by  careful  observation  and  experi- 
ment, ruled,  perhaps,  by  a  certain  intuitive  per- 
ception, approaching  in  character  to  an  artistie 
friciilty. 

For  ages,  the  art  of  musical  instrument 
making  was  chiefly  directed  by  the  "  rule  of 
thumb,"  tempered  by  the  application  of  the 
results  of  accumulated  experience,  and  illumi- 
nated from  time  to  time  by  the  genius  of  men 
who,  though  ignorant  of  the  physical  principles 
underlying  their  work,  yet  had  that  artistic 
intuitive  perception  just  referred  to.  When  \t 
is  borne  in  mind  that  it  is  only  since  the  date 
of  Prof.  Htlmholtz's  investigations  that  there 
has  been  any  clear  understanding  of  the  nature 
of  tone-quality,  this  state  of  things  cannot 
be  wondered  at ;  but  with  the  spread  of  the 
knowledge  of  acoustics,  the  art  of  musical 
instrument  making  is  gradually  becoming  a 
branch  of  applied  mechanics.  It  would  be 
going  much  too  far  to  say  that  alt  that  is^ 
comprehended  in  the  term  "  music  "  canybe 
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explained  by  mathematics,  for  the  princi[des 
of  no  fine  art  can  be  thus  demonstrated,  yet  it 

is  true  that  individual  musical  sounds  come 
within  the  scope  of  measurement,  and  it  is 
Tecognised  that  every  musical  instrument  is 
■as  strictly  subject  to  the  laws  of  physical 
science  as  a  chroDOmeter  or  a  locomotive. 

In  the  year  1891  the  late  Mr,  Htfdeins  de- 
livered a  course  of  Cantor  lectureson  "TheCon- 
etruction  and  Capabilities  of  Musical  Instru- 
ments," and  one  of  bis  three  lectures  was 
de\oted  to  the  "wind"  section.  The  treat- 
ment adopted  by  Mr.  Hipkins  leaned  rather  to 
the  musical  use  and  position  in  the  orchestra 
of  the  van'ous  instruments,  than  to  the  scien- 
tific or  mechanical  principles  underlying  their 
design,  and  as  it  is  this  latter  side  of  the  sub- 
ject to  which  your  attention  will  on  this  occa- 
sion be  chiefly  invited,  any  repetition  of  matter 
that  was  then  so  ably  put  before  this  Society, 
will  I  trust  be  borne  with,  as  being  led  up  to 
^m  a  different  point. 

The  three  great  groups  under  which  all 
instriiments  are  classed  are  the  String,  the 
Wind,  and  the  Percussion,  and  it  is  the  second 
of  these  which  fbnns  our  subject.  The  Wind, 
however,  for  our  purpose  will  be  held  to 
exclude  all  instruments  such  as  the  organ  and 
the  harmonium,  which  are  played  with  a  key- 
board, and  this  limitation  is  customary.  We 
have,  therefore,  to  consider  all  such  instru- 
ments as  are  blown  directly  from  the  player's 
lips,  either  with  or  without  a  vibrating  tongue 
or  reed.  The? e,  in  combination,  constitute  the 
"wind  band  "  in  the  orchestra,  and  practic- 
ally the  whole  strength  of  the  military  band. 
They  are  commonly  classed  in  two  divisions 
.as  the  "brass-wind"  and  the  "wood-wind." 
terms  which  are  recommended  by  custom 
rather  than  by  accuracy :  the  further  division 
of  the  "wood-wind"  into  reed  instruments 
and  flutes,  introduces  a  better  basis  for  classi- 
fication, as  these  definitions  neglect  the  material 
of  which  an  instrument  is  made,  and  are  based 
upon  the  means  employed  for  tone-production. 
If  to  these  two,  "reeds  "and  "flutes,**  we 
■add  ** cup-blown"  or  "lip-reed"  in  substi- 
tution for  "brass,"  we  have  three  definitions 
which  are  both  accurate  and  practically  coo- 
■venieot,  and  each  one  of  these  three  groups 
will  be  the  subject  of  the  three  subsequent 
iectures. 

A  complete  survey  of  the  history  of  wind 
instrument  development  lies  outside  the  scope 
of  these  lectures,  for  our  purpose  is  rather  to 
deal  with  such  instruments  as  they  are,  than  as 
they  have  been,  yet  it  may  be  of  interest  to 


pass  in  review  the  more  important  stages  of 

progress. 

The  Table  of  classification  here  given  shim's 
the  different  families  of  wind  instruments,  with 
examples  of  each  grouped  under  the  three 
classes. 


CLASSiriCATION  OF  WIND  iNSTRUMKinS. 


Class. 

Family. 

EzamplM. 

Tnbn  of  Fixed  Leagtb. 

TnuBpat,  Bogle, 
French  Hon. 

Bru* 

Lettish  varied 
b/  Slide. 

Trombooe, 
Slide  Trampet. 

or 

Lip-Keed. 

Length  ruied  bjr 
Flagar-bdes  or  Ke7«. 

Kejr-Boglo, 
Scrpeot,  Ophicladr. 

X^i^f  til  vftri^d 
by  V«lvM. 

Comet,  French  Hon. 
Sa^omt  of  allUwib 
Euphoninm, 
Bombardon  orTntA- 

Encloted  Reeds. 

Bagpipe, 
Cromome. 

Kc«d. 

Opra  or  Uouth -Reeds 

(doable). 

Oboe.  Bmiood, 
Cor  Anglnl*. 

Open  or  Moutb-Re«d* 
(lingle). 

Clarinet, 
Saiopfaone. 

Fliito 

Fiatc-a-Bec. 

Recorder, 
f  lageolrt. 

or 

Air-Reed. 

FIQte-a-TraTerMere. 

Pandean  Pipe*. 
Cone  Flnte, 
Cylinder  Flmte. 

As  rudimentary  types  of  these  three  classes 
I  have  here  an  Indian  conch  shell,  kindly  lent 
by  Mr.  Algernon  Rose,  a  bag-pipe  drone  reed, 
and  another  short  piece  of  reed  stopped  at  one 
end.  These  may  be  compared  respectively 
with  a  compensating  four-valved  euphonium  or 
bass  saxhorn,  a  modem  clarinet,  and  a  flute 
on  Boehm's  system. 

There  is  good  reason  for  the  opinion  that 
wind  instruments,  which  in  their  present  forms 
are  of  much  more  recent  date  than  the  string, 
are,  in  their  primitive  forms,  older.  The  rudest 
string-  instrument  would  require  for  its  coo- 
struction  more  manual  skill  and  mechanical 
aptitude  than  would  be  required  to  ccmvert  a 
conch  shell  or  a  hollow  bone  or  tusk  into  an 
instrument  which,  although  not  musical  in  our 
sense  of  the  word,  would  be  useful  for  signal- 
ling either  in  war  or  in  the  chase.  Particular 
iUustrations  of  old  instruments  coming  within 
historical  times  will  be  instanced  as  each 
group  comes  in  review. 

In  the  examination  of  wind  instruments,  one 
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us,  and  that  is,  the  means  they  afford  of  obtain- 
ing some  insight  into  the  action  of  the  human 
local  oigaos.  It  is  manifest  that  the  voice 
proceeds  from  a  wind  instrument,  highly  com- 
plei,  it  is  tnie,  but  approached  more  nearly  by 
our  cOTnparatively  simple  wind  instruments 
than  by  any  other  others,  whether  string  or 
percussion.  If  I  am  right  in  this  view,  as  I 
brieve  I  am,  our  subject  should  be  interesting 
not  osly  to  the  specialist  in  wind  instruments, 
but  to  the  student  of  that  most  marvellous  and 
perfect  of  all  instruments,  the  human  voice. 

You  may  have  noticed  on  the  syllabus  the 
^tement  that  "every  wind  instrument  is  a 
nbntiag  column  of  air,"  but  tiiis  definition 
icqnires  some  amplification.  Expanding  the 
defisitioi],  we  may  state  that  every  wind  instru- 
ment is  a  column  of  air  of  fixed  or  variable 
lengtii  and  of  definite  proportions,  capable  of 
being  pot  into  lon^tudinal  vibration  of  certain 
definite  periods.  To  isolate  such  a  column  of 
air  from  the  general  mass  it  is  necessary  to 
avail  ourselves  of  a  tube  of  some  rigid  material, 
such  as  brass,  silver,  or  wood,  and  it  is  this  tube 
vhich,  in  common  language,  is  called  the  in- 
strament.  The  material  of  the  tube,  however, 
bas  tint  very  small  influence  on  either  pitch 
or  qnality ;  the  all-important  factors  are  the 
eiactfivm  of  the  contained  or  isolated  mass 
of  air,  and  the  means  of  exciting  vibration. 
Here  are  three  straight  horns  :  two  of  them 
art  of  the  bugle  type,  one  being  made  of 
copper  and  the  other  of  brown  paper.  You 
will  notice  that  there  is  very  little  if  any  differ- 
ence between  them  as  regards  their  power  and 
quality.  The  third  horn  is  smaller  in  its  general 
calibre,  and  for  a  considerable  portion  of  its 
length  is  cylindrical  instead  of  tapering.  It 
is,  in  fact,  a  high-pitched  trumpet,  and  you 
vill  notice  the  marked  difference  in  tone- 
quality  between  it  and  the  other  two  horns. 
Agun,  as  an  illustration  of  the  effect  of  the 
means  of  exciting  vibration,  I  will  sound  a  few 
notes  on  the  saxophone,  a  reed  instrument ; 
first  by  means  of  its  proper  reed  and  mouth- 
P>Ke,  and  then  by  means  of  a  trumpet  mouth - 
pece.the  general  proportions  of  the  instrument 
necessarily  remaining  exactly  the  same  under 
each  trial. 

To  put  before  you  briefly  the  chief  points 
inflnencing  the  results  obtained  in  insrument 
'■taking,  1  must  ask  you  to  follow  me  in  con- 
sidering the  main  facts  in  acoustics  in  so  far 
IS  tbey  concern  our  subject. 

Acoustics  may  be  defined  as  that  branch  of 
physical  science  which  treats  of  vibratory  mo- 
tion as  perceived-  by  the  sense  of  hearing. 


That  a  body  giving  fbrth  sound  is  in  a  state  of 
modon  can  in  many  cases  be  recognised  b/ 
the  senses  of  sight  and  touch,  as  when  vre 
see  that  a  large  string  of  a  double  bass  is 
oscillating,  or  as  when  we  touch  a  sounding-*- 
bell  or  drum-head.  And  we  notice  that  any- 
thing which  checks  such  motion,  also  checks 
sound :  for  instance,  when  we  touch  a 
wine-glass  or  tumbler  at  table  which  ha& 
been  accidentally  knocked  ;  touching  it 
with  the  finger,  we  stop  its  vibratory  mo- 
tion, and  in  so  doing  we  stop  the  sound. 
That  the  air  which  is  the  medium  of  conveying- 
sound  from  the  vibrating  body  to  the  ear,  is 
itself  in  vibration,  is  not  generally  self-evident,, 
but  when  large  and  powerful  pipes  are  sounded 
on  the  organ,  we  are  sensible  of  the  air  in  the- 
neighbourhood  of  the  instrument  being  in  a 
state  of  tremor. 

Before  considering  that  variety  of  wave- 
motion  evidenced  by  sound,  the  character  of 
the  motion  of  any  particular  particle  under 
vibration  must  be  understood,  and  this  may  be 
described  as  its  recurrent  motion  about  a 
defined  position  of  rest.  The  most  convenient 
illustration  of  this  is  the  swinging  of  a  common 
pendulum ;  for  our  purpose,  let  the  amount  of 
its  swing  be  so  small,  that  the  curve  of  the  path 
of  its  bob  is  not  noticeable,  and  neglecting  the 
wire  or  rod,  we  would  have  the  bob  travelling 
forwards  and  backwards  over  a  short  and 
apparently  straight  line.  Let  its  position  of 
rest  be  O  and  its  total  course  of  swing  be  from 
A  to  B: 


A' 


its  motion  from  A  to  B,  and  back  again  to  A,, 
or  from  O  to  B,  from  B  to  A,  and  from  A  to  O, 
constitutes  a  complete  vibration,  and  the  time 
occui»ed  in  the  vibration  is  called  the  periodic 
time,  or  more  briefly  the  period.  The  extent  of 
the  course  from  the  position  of  rest  O  to  the 
extreme  position  A  or  B  is  called  the  ampli- 
tude. The  period  is  independent  of  the  ampli- 
tude, for  although  the  course  of  the  bob  should 
be  only  from  A'  to  B'  its  time  would  be  thfr 
same  as  if  swinging  from  A  to  B. 

This  statement,  that  the  period  is  indepen- 
dent of  the  amplitude,  is  subject  to  modifica- 
tion when  the  excursion  from  the  position  of 
equilibrium  is  very  great,  but  it  is  true  of  such 
vibrations  as  we  are  concerned  with  in  musiCr 
and  anything  like  a  crescendo  or  variation 
from  fiano  to  forte,  would  be  impossible  if  this- 
were  not  the  case.  Pitch  is  determined  by^ 
the  period  or  frequency  of  the  vibrations,^a^(t 
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loadness  their  amplitude,  and  if  these  two 
conditions  were  oot  iodepeodent  of  each  other, 
music  as  we  understand  it  would  be  almost 
impossible,  for  no  variation  in  the  intensity  of 
a  note  could  be  produced,  without  an  alteration 
of  pitch. 

Pitch  and  intensity  in  themselves,  however, 
•are  not  the  only  properties  of  musical  sounds 
ty  which  we  distinguish  one  ftx>m  the  other. 
We  easily  recognise  that  sounds  of  the  same 
^itch  and  intensity  proceeding  from  different 
instruments  vary  greatly,  and  this  variation 
ive  define  as  quality.  This  characteristic, 
•quality,  is  due  to  departures  from  the  simple 
•condition  of  vibration  illustrated  by  the  swing 
•of  the  pendulum.  Such  a  vibration  as  that  of 
the  pendulum  is  known  as  simple  harmonic, 
-and  is  obtained  fiom  a  large  tuning-fork 
vibrating  gently ;  it  produces  on  the  ear  the 
<ffect  of  the  vowel  "  00 "  as  in  the  word 
■"  food." 

An  illustration  will  assist  us  in  understanding 
(how  two  vibrations  which  are  alike  in  period 
^nd  in  amplitude  can  differ  in  any  way.  Let 
a  foot-race  take  place  over  a  course  say  from 
starting-point  A,  to  post  B,  and  back  again. 
■It  is  evident  that  different  runners  may  perform 
the  race  in  the  same  time,  and  yet  not  kee^ 
together  throughout  the  couise.  Vox  one  may 
<keep  an  even  pace  throughout,  another  may 
improve  a  generally  slow  pace  by  occasional 
'Spurts,  while  a  third  may  begin  at  a  great 
speed  and  occasionally  slacken,  and  a  fourth 
tmay  gradually  improve  his  pace  from  beginning 
to  end.  Particles  of  air  may  behave  just  in 
the  same  manner  in  their  courses  or  oscilla- 
tions, and  each  such  variety  in  the  way  vibra- 
tions otherwise  simitar  are  executed,  affects 
the  ear  with  the  sensation  of  difference  of  tone- 
•quality. 

The  diagram  shows  two  simple  wave-forms, 
■a— i  and  </,  corresponding  to  a  prime  and 
iits  octave,  and  one  wave-form  e—f^  com- 
Ipounded  of  these  two. 

The  amplitudes  of  the  waves  a — b  and  c—d 
•are  similar,  and  each  of  these  curves  is  shown 
Iby  dotted  lines  for  comparison  with  the  com- 
pound curve.  It  wiU  be  seen  that  the  displace- 
vient  from  the  straight  line  of  any  point  in  this 
compound  curve  (represented  by  the  full  line) 
is  equal  to  the  sum  or  difference  of  the  dis- 
f>lacement8  of  similar  points  in  the  cilrves  a — 
— b  and  c — d. 

We  shall  presently  consider  the  transmission 
of  sound  from  a  vibrating  body  to  the  ear  by 
-aerial  waves,  but  in  the  mean-time  may  note 
•that  the  varieties  of  pitch  and  quality  which 


produce  such  deep  impressions  upon  our  fiwnl' 
ties,  "firom  grave  to  gay,  from  lively  to  re- 
verse,"  depend,  as  a  matter  of  measurement, 
upon  exceedingly  small  divisions,  both  of  time 
and  of  space.  Musical  sounds  vary  in  period 
from  about  ;V  to  to^v  P^^^  ^  second: 
as  the  higher  limit  of  pitch  is  approached,  the 
distinctions  of  quality  get  weaker,  but  if  we 
take  a  period  of  about  of  a  second,  or 
about  the  middle  note  of  a  soprano  voice, 
we  must  acknowledge  that  at  that  pitch  we 
can  recognise  innumerable  differences  of 
quality,  and  the  only  rational  explanation 
we  can  give  of  these  di£Eerences  is  that  they 
depend  upon  the  various  ways  in  which  a  par- 
ticle of  air  may  travel  over  a  minute  space  in 
a  minute  interval  of  time,  which  in  the  parti- 
cular case  named  is      part  of  a  second. 

Thus  far,  we  have  mentally  isolated  an  indi- 
vidual particle,  but  in  nature  a  single  particle 
cannot  have  vibratory  motion  imparted  to  it 


without  influencing  other  particles  in  its  neigh- 
bourhood, for  all  substances,  whether  solids, 
liquids,  or  gases,  have  their  particles  associated 
or  linked  together  in  equilibrium  by  certain 
forces,  such  as  attraction  and  repulsion,  and 
elasticity.  The  result  of  inter-action  among 
particles  thus  associated  is  wave-motion,  and 
it  is  by  wave-motion  in  the  air  that  the  vibra- 
tion excited  in  a  solid  or  gaseous  body  reaches 
our  ears. 

We  may  consider  what  takes  place  when 
any  given  particle  is  displaced  from  its  position 
of  rest,  say  from  left  to  right.  The  particle 
next  to  the  displaced  one  has  the  equilibrium 
of  elasticity  on  each  side  c¥  it  disturbed,  and 
moves  on  to  re-establish  equilibrium,  and  so 
with  each  particle  in  succession. 

By  the  time  the  particle  first  displaced  has 
completed  a  vibration  a  series  of  particles  has 
been  put  into  motion,  an^  another  particle  at 
a  cert^n  di^weftii^QfidS^CWmimence  a 
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rimilar  coarse.  A  wave-length  is  the  distance 
between  a  particle  in  a  given  position,  with 
iDOtioa  in  a  given  direction,  and  the  next 
particle  in  a  similar  position  and  with  motion 
in  the  same  direction.  Thus  while  an  indivi- 
dual particle  performs  one  complete  vibration, 
the  wave,  consisting  of  a  condensation  and  a 
rarefaction,  advances  by  one  wave-length.  The 
impolse  is  passed  on  ftom  particle  to  particle 
and  the  result  is  wave-motion. 

Wave-motion  may  consist  either  of  a  rising 
and  falling  across  the  direction  in  which  the 
»a¥es  travel,  of  which  variety  sea-waves,  or 
the  waves  caused  by  wind  under  a  carpet  are 
exam|de8;  or  ofa  swinging  forwards  and  back- 
wards in  the  direction  of  the  wave's  progress : 
this  latter  variety  of  wave-motion  may  be  seen 
at  times  when  a  field  full  of  corn  is  agitated  by 
the  wind,  the  swaying  of  the  corn  under  the 
wind  gives  a  better  idea  of  vibrations  in  air 
than  sea-waves  give.  A  complete  wave  con- 
twis  both  a  condensation  or  compression 
and  a  rarefaction  or  expansion ;  the  air  or 
other  substance  in  the  condensed  portion  of 
the  wave  occupies  less  than  its  natural  space, 
and  that  in  the  rarefied  portion  occupies 
■awe. 

The  velocity  of  sound  is  the  rate  at  which 
sound  waves  travel,  and  is  independent  of  the 
period,  the  amplitude,  and  the  form  of  the 
wave.   It  is  dependent,  however,  upon  the 
elasticity  and  density  of  the  medium  through 
which  the  wave  passes,  and  in  air,  the  only 
medium  which  we  have  to  consider  in  these 
lectures,  it  is  about  1,120  feet  per  second  at 
60"  Fahrenheit,  varying  with  the  temperature 
in  a  manner  which  will  be  referred  to  later. 
In  cylindrical  tubes  of  the  sizes  used  in  wind 
instruments  the    velocity  is    very  slightly 
less   than  this,  but  the  difference  is  too 
little  to  require   consideration  in  ordinary 
[vactical  work.   In  this  connection  it  may  be 
interesiing  to  note  that   wind  instruments, 
which  in  their  dimensions  are  determined  by 
this  velocity  of  sound,  and  which  range  in  size 
from  the  piccolo  flute  to  the  contra-bass  sax- 
bom,  fall  within  limits  of  size  and  weight  which 
can  be  conveniently  handled,  and  such  limits 
'  would  be  impracticiible  if  the  medium  we/e 
.hydrogen  gas  instead  of  air.     For  as  the 
velocity  of  sound  in  hydrogen  is  nearly  four 
times  as  great  as  in  air,  the  little  piccolo 
would  have  to  be  about  a  yard  long,  and  the 
contra-bass  would  be  about  the  length  of  a 
okkct-pitcb. 

The  following  Table  shows  the  relationship 
between  velocity,  wave  length,  and  frequency, 


or  number  of  vibrations.  The  standard  of 
pitch  (c"  =  512  vibs.)  generally  used  in  scien- 
tific work  has  been  chosen,  but  the  method  of 
constructing  the  Table  is  independent  of  the; 
particular  pitch. 

,  p        .1'  1,120  feet  —    \  per  second  at 

Vdoaty  of  sound  J   •  i  llo  t  u  v 

\  13.440  inches.  )  bo"  Fahrenheit 


Note. 

No.  of  Vibrationa. 

Wave  Length. 

Abaolutr 

ReUtive 

Kolative, 

Abwlute 

1 

Inches. 

c'" 

1,024 

8 

I 

8"  ! 

b^" 

896 

7 

t  ! 
7 

15 

g" 

768 

6 

I 

6 

17-5 

e" 

640 

S 

I 
5 

21 

t" 

5'2 

4 

I 

26-25 

6' 

384 

3 

I 

1 

35 

c* 

356 

3 

T 

"5 

c 

128 

I 

I 

10s 

Now  although  the  number  of  vibrations 
giving  various  notes,  and  the  corresponding 
absolute  wave  lengths,  are  of  great  importance- 
to  those  who  have  to  design  and  make  instru- 
ments, they  are  points  which  have  no  supreme 
importance  in  our  general  scheme  of  examina- 
tion. The  really  important  columns  on  the- 
diagram  are  those  with  the  heating  "  Rela- 
tive," in  which  is  to  be  seen  the  relationships 
between  frequency  and  wave  length  for 
different  notes  in  harmonic  relationship,  apart 
from  any  particular  pitch,  high  or  low. 

It  has  been  abundantly  proved  that  the  more- 
perfect  and  satis&ctory  musical  intervals  de- 
pend upon  simple  ratios  between  the  vibra- 
tional times  or  fi^quences  of  the  notes  producing- 
the  interval.  The  intervals  given  in  the  Table 
are  those  of  the  harmonic  series,  or  the  series 
of  open  notes  on  a  brass  instrument  (/.*.,  note& 
that  can  be  produced  on  such  an  instrument 
without  any  contrivance  for  altering  its  length),, 
such  as  a  bugle.    Comparing  the  numbers  it> 

.  the  third  column  with  the  corresponding  note's 
in  the  first,  we  notice  the  extreme  numerical 
simplit-ity  ruling  the  most  important  musical 

'intervals.  For  instance,  in  the  common  chord 
c~e—g,  for  every  four  vibrations  of.  c  there 
are  five  of  *  and  six  of  g.  [These  chords  wefe 
g;iven  on  tuning  forks.]  Sonorous  vibration* 
are  mainly  of  two  classes,  transverse  and  longi- 
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When  a  stretched  string,  such  as  a  violin 
otring',  is  thrown  into  vibration,  it  is  usually  by 
a  displacement  which  causes  oscillation  across 
the  direction  of  its  lenj^  ;  this  is  an  instance 
of  transverse  vibration.  But  by  lightly  draw- 
ing a  resined  rag  along  such  a  string  or  along 
■a  wooden  rod,  such  as  is  fixed  in  this 
vice,  it  can  be  thrown  into  longitudinal  vibra- 
tion. 

Sxperimeni. — Rod  in  transverse  and  in 
longitudinal  vibration. 

Experiment. — Weighted  steel  coiled  spring 
illustrating  transverse  and  longitudinal  vibra- 
tions. 

We  can  throw  a  gaseous  rod  or  column  of 
air  into  longitudinal  vibration,  as  illustrated 
by  the  wooden  rod  and  the  spring,  and  coo- 
fining  our  attention  in  the  first  place  to  cylin- 
<irical  tubes,  we  must  endeavour  to  arrive 
■at  a  clear  conception  of  the  distinction  be- 
twen  progressive  waves  and  stationary  waves. 

The  wave,  which  on  this  revolving  disc 
appears  to  issue  from  the  centre  and  travel 
to  the  circumference,  represents  a  sound-wave, 
as  it  travels  through  free  or  unconfined  air,  or 
through  a  tube  of  indefinite  length :  every 
particle  of  air  through  which  it  travels  takes 
vp  in  turn  exactly  the  same  motion,  making 
allowance  only  for  the  gradual  enfeeblement 
■of  the  wave.  By  such  progressive  waves  our 
«ars  receive  the  sensation  of  sound  from 
fnusical  instruments,  but  the  waves  set  up  in 
the  instruments  themselves  are  of  the  class 
known  as  stationary  waves.  This  variety  of 
wave  can  be  illustrated  by  means  of  another 
Hiisc. 

When  a  pulse  of  condensation  as  from  a 
tuning-fork,  passes  along  a  tube  with  a  closed 
end,  it  is  there  reflected,  and  when  the  period 
■of  such  a  double  passage  agrees  with  the  half- 
period  of  the  fork,  a  powerful  resonance  is  the 
result.  During  the  other  half-period  of  the 
fork,  a  pulse  of  rarefoction  is  similarly 
travelling  over  the  length  of  the  tube  twice. 
[Experiments  were  here  shown  to  illustrate 
these  points.] 

In  a  tube  closed  at  one  end,  a  pulse  has  to 
travel  over  the  length  of  the  tube  four  times  to 
complete  its  cycle,  that  is,  to  and  fro  as  a  pulse 
of  condensation,  and  to  and  fro  as  a  pulse  of 
rarefaction.  The  lowest  note  to  which  such  a 
tube  can  give  a  perfect  resonance  has  there- 
fore a  wave-length  four  times  the  length  of  the 
tube. 

A  tube  open  at  both  ends,  behaves,  when 
sounding  its  lowest  note,  as  if  it  were  two 
closed  tubes  such  as  we  have  been -experi- 


menting with,  placed  with  their  closed  ends 
together. 

As  the  waves  from  each  end  travel  in 
opposite  directions,  they  meet  in  the  centre, 
and  are  reflected,  just  as  they  would  be  from  a 
solid  surface.  In  neither  case  can  the  oscil- 
lation of  the  air-particles  pass  this  plane  of 
reflection,  and  the  consequence  is  that  at  this 
reflecting  surface  the  air  is  at  rest,  but  its 
density  varies  between  a  state  of  maximum 
compression  and  maximum  rarefaction. 

This  action  is  more  easily  traced  when  a 
tube  is  taken  of  sufficient  length  to  comprise 
two  or  more  nodes ;  the  nodes,  or  surfaces, 
where  the  air  is  at  rest,  then  alternate  is  posi- 
tion with  points  or  surfaces  called  anti-nodes, 
or  loops,  where  it  is  in  a  state  of  maximum 
motion. 

The  condition  of  any  node  varies  with 
the  motion  of  the  air  on  each  side  of  it, 
which  is  in  contrary  directions,  and  at  the 
lo<^s,  midway  between  the  nodes,  the  densi^ 
of  the  air  remains  unchanged.  The  distance 
between  two  adjacent  nodes  or  loops  is  a 
ventral  segment,  and  the  distance  between 
two  nodes  which  are  in  the  same  condition  is 
the  wave  length,  which,  for  any  given  note  is 
equal  to  the  velocity  of  sound  divided 
by  the  number  of  vibrations  producing*  that 
note. 

It  is  because  a  node  is  a  point  of  no  motion, 
but  of  reflection,  that  a  tube  may  be  closed  at 
such  a  point  without  influencing  its  note,  but 
at  no  other  point,  and  that  only  those  notes 
whose  waves  have  a  node  in  the  position  of 
the  closed  end  can  be  sounded  on  a  closed 
tube. 

A  moment's  consideration  will  make  it  clear 
that  when  air  in  a  tube,  with  one  or  both  ends 
open,  vibrates,  there  is  an  alternate  influx  and 
efflux  of  air,  for  the  air  required  to  increase  the 
densi^  at  the  xioHs  can  only  be  supplied  from 
the  outer  air,  and  conversely,  the  rarefaction 
can  take  place  only  through  air  passing  from 
the  tube  into  the  outer  air. 

In  these  experiments  we  have  excited 
vibration  in  the  tubes  or  air-columns  by  forks, 
but  in  practical  instryments,  which  are  rarely 
cylindrical  tubes,  other  means  are  employed, 
and  these  means  form  the  basis  of  the  classifi- 
cation adopted.  In  the  next  lecture  we  wilt 
consider  the  results  obtained  by  the  various 
modifications  of  the  cylindrical  form  of  tube, 
and  by  the  use  of  the  lips  in  place  of  forks  to 
excite  vibration,  tracing  the  development  from 
the  simple  shell  or  horn  to  the  modem  brass 
instrument.  _  . 
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^r.  LOVIS  ^XUlBlTlOI^.  " 

The  faBawing  letroqwct  of  the  exUbilioa  just 
doKd  is  ham  (he  qiedal  cotrespotKleirt  of  Tke 
Times:— 

It  las  long  been  evident  that,  lookect  at  from  a 
fiaachl  point  of  view,  as  well  as  from  that  of  Iwth 
itteDduoe  and  inBneiice,  this  exhibitioD,  perhaps  the 
last  of  its  kmd — was  certain  to  be  a  comparative 
raOiiFe.  It  is  not  difficult  to  account  for  this.  In  the 
fost  place,  the  people  of  St.  Louis  are  not  active, 
enterpvisiiig,  money-spending  people  like  those  of 
Chicago.  In  like  maimer,  the  surrounding  popula- 
ticm  does  not  compare  in  these  respects  with  that  of 
the  dty  by  the  Lake.  As  an  effect  of  this  the  purely 
toai  tnteiest  has  been  slight  firom  the  opening  days. 
It  HXtt  became  i^sparent  that  there  was  to  be  a 
icaaonable  attendance  from  States  comparatively 
diAmt,  bat  a  light  one  from  St  Lonk  itself.  It 
unit  not  be  orerlodted  that  this  verdict  is  modified 
by  the  nse  of  the  word  comparatii'e,  because  even  in 
the  temainder  of  the  country  the  interest  has  not  been 
Urge.  From  the  beginning  the  exhibition  has  attracted 
only  the  slightest  attention  in  the  Press,  and  it  would 
probably  be  safe  to  say  that  three  times  as  much 
natter  of  a  seiions  character  has  been  published  about 
the  exhibition  in  the  Press  of  London  as  in  New  York 
and  nnladelphia;  tbe  two  combined  about  equalling 
the  popolation  of  LondMi.  In  Cut,  it  has  been 
>^|■i^il^t  to  find  how  little  attention  has  been 
dewited  to  what,  in  all  intents  and  purposes, 
was  a  Goremment  project.  This  being  the  case, 
ihoe  has  been  little  interest  in  the  awards.  This  is, 
perhaps,  accounted  tor  by  the  fact  that,  so  fiu-  as 
domestic  industries  are  concerned,  a  large  number  of 
tbe  booses  connected  with  them  are  so  new  that  they 
know  nothing  of  the  old  struggle  for  what  were 
called  industrial  honours.  Perhaps  the  tendency  to 
combination  '«4iich  removes  competition  also  removes 
the  incentive  for  seeking  the  kind  of  recognition 
hitherto  deemed  of  importance  and  \'alue. 

It  WM  estimated  by  the  enthusiastic  organisers 
that  tiw  exUbilion  would  attract  not  fewer  than 
JO  BulHon  vintora,  and  in  many  quarters  the  pre- 
dbtkoa  placed  it  at  a  much  larger  figure.  The  total 
— at  Chicago  amounted  to  about  38  mil* 
Soaa,  of  which  the  usual  proportion  of  three-fourths 
was  paid  in  admissions,  the  remainder  being  what  is 
known  in  the  theatrical  profes^on  as  paper.  So  far 
as  can  now  be  determined,  the  attendance  at  St. 
Loms  has  amoonted  to  a  scant  14  millions,  of  which 
not  more  than  10  millions  will  be  paid  in  money  at 
tbe  gates -the  proportions  of  free  admissions  being 
M— what  larger,  according  to  present  indications, 
lhaa  at  cithar  FUhtddiihia  or  Chici^. 

Bst  perhaps  tbe  sttongttt  influence  that  has  been 
itW^k  Oe  eonaooBs  recognition  of  the  £Kt  that 
tpm  orations  ham  been  oreidnw,  and  that  they 
httve  a  docet,  or  eren  an  telnet,  value 
with  thaw  hdd  m  earlier  days.  Then, 
toof  ttcM  !■  ft  voy  Uttaog  fedfaig  in  the  minds  ik 


many  people  that  they  are  used  to  push  the  fortune* 
of  ambitious  men,  otherwise  uninteresting  or  un- 
successful, and  that,  too,  at  the  expense  of  the  general 
Govenunent,  the  State,  or  a  city,  or  all  combined. 
This  is  true,  in  s|»te  of  the  fact  that  some  of  tbe  men 
connected  with  the  organisation  and  management  at 
St.  Louis  have  done  a  great  deal  of  work  under  many 
difficulties,  and  have  had  only  the  slightest  real  recog- 
nition at  home,  and,  in  many  cues,  have  been  com- 
pelled to  meet  a  great  deal  of  criticism  that  was  wholly 
unjust.  Another  element  that  hasentered  into  account 
is  the  fact  that  the  occasion  itself  was  not  so  uncommon 
or  so  important  as  to  attract  general  attention.  That 
the  Louisiana  purchase  was  a  very  imixntant  event  ia 
the  history  of  the  United  States  is  not  open  to  ques- 
tion, but  as  it  merely  marked  the  continuation  of  a 
ptdicy  which  began  with  the  earliest  d&ys  of  American 
history,  and  as  it  was  only  the  largest  of  many  like- 
acquisitiotta,  the  imaginatioB  of  the  country  has  not 
been  exdted  by  it  as  it  was  by  the  centennial  of  the- 
Declaration  of  Independence  and  by  the  fourth  cen- 
tennial of  the  discovery  of  America. 

When  all  these  forces  are  taken  into  account,  there 
is  no  occasion  for  surprise  if  the  end  of  the  present 
exhibition  is  welcomed  by  more  people  than  its  open- 
ing, and  by  none  more  cordially  than  by  those  who 
had  been  at  the  head  of  the  movement.  It  would 
be  absolutely  impossible  for  any  one  who  had  not 
known  the  inside  to  appreciate  the  pettiness,  the 
jealousies,  or  the  open  opposition  that  its  leading 
men,  especially  its  president,  have  had  to  meet  and 
overcome.  In  many  leqwcts,  it  has  beoi  a  coospi- 
coous  failure,  largely  becawe  a  great  deal  more  wa» 
undertaken  than  ought  to  have  been  and  because  the 
schemes  grew  upon  its  organisers  as  new  demands 
were  made  for  money  and  upon  their  own  capacity  for 
management. 

It  is  probable  that  this  is  the  last  attempt  that  will 
be  made  in  this  country  to  celebrate  any  great  act  by  a 
universal  exhibition,  I  have  had  occadon,  from  time 
to  time,  to  outline  the  difficulties  and  to  set  forth  the 
great  amount  of  money  necessary  for  carrying  out  such 
a  scheme.  It  is  not  hkely  that  any  contributors  will 
eva  come  forward  again  to  furnish  a  like  sum  of 
money  for  this  kind  of  di^ilay. 


COLONIAL  PRODUCE. 

The  exhibition  of  Colonial  produce  at  the  Royal 
Horticultural  Hall  should  be  of  use  to  the  coloniea 
exhibiting.  Everytlung  that  tends  to  make  the  British 
consumer  better  acquainted  with  Colonial  products  is> 
welcome.  The  idea  of  the  Old  Home  Society  holding 
exhiUtions  of  Colonial  produce  has  only  been  rendered 
possible  for  the  first  time  this  year  by  the  comple- 
tion of  the  society's  new  Centennial  Hall,  in  Vincent- 
square,  Westminster.  In  the  present  exhibition,  tbe 
Dominion,  and  some  of  the  principal  West  India 
islands,  are  the  chief  exUtritois.  The  Dominion  ex- 
hibits wa«  mostly  apples,  and  some  | 
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«apecully  from  Britisb  Columbia,  are  very  fine,  and 
in  excellent  condition,  notwithstanding  a  journey  of 
<),ooo  miles,  half  of  it  by  land.  In  flavour,  size, 
appearance,  and  market  qualities  they  leave  nothing 
<o  be  desired.  The  exhibits  from  the  West  Indies 
were  much  more  varied.  There  has  been  a  great  de- 
vdopment  id  the  fruit  trade  between  these  i&laads 
nnd  the  United  Kingdom  since  the  Government 
Bubsidised  the  Elder  Dempster  line  running  to 
Jamaica.  Under  its  new  management,  and  influ* 
<nccd  no  doubt  by  the  Jamaica  competition,  the 
i<.o)al  Mail  Steamship  Company  is  olTeiing  facilities 
to  fruit  sbippeis,  and  the  shipments  of  bananas  from 
JBaibados  and  Ttinidad  are  already  considerable. 
But  it  is  slow  work,  even  with  bananas,  largely  owing 
to  the  fault  of  the  growers.  They  are  unbusinesslike, 
and  careless  of  the  market.  Large  as  are  the  ship* 
aaxX  of  bananas  from  Jamaica,  they  would  be 
cnucb  larger  if  the  bananas  shipped  were  of 
the  right  kind.  But  the  Jamaica  planters  have 
been  accustomed  to  grow  a  particular  banana  for  the 
American  market,  a  long  coarte  banana  known  as  the 
liros  2/iehel,  and  it  is  this  fmh  thqr  send  to  England 
although  it  does  not  suit  the  English  taste,  w  fetch 
more  than  half  the  price  of  the  dwarf  banana  (.I/vm 
i.'avfndUhii)  that  comes  from  Barbados  and 
Dominica.  Then  again  the  Barbados  planter, 
chough  keen  enough  in  some  ways,  is  slipshod.  He 
will  write  over  for  a  quotation,  and  if  it  does  not  suit 
him — and  he  is  not  easily  satisfied— -nothing  more  will 
6e  heard  of  him.  There  are  not  many  plantains  at  the 
exhibition,  which  seems  a  pity.  It  would  be  a  real 
boon  to  the  poor  if  plantains  were  as  plentiful  and 
cheap  on  tins  bide  as  bananas.  They  are  an  excellent 
and  sustaining  food,  and  when  well-cooked,  very 
palatable.  It  was  interesting  to  note  among  the 
Baibados  exhiUts,  some  very  fine  cotton  of  the  .Sea 
Island  variety.  There  are  now  i,6co  acres  of  this 
cotton  in  cultivation  in  the  itland,  and  the  growth  is 
rapidly  extending.  A  \ery  fine  spadix  of  palm  nuts 
(s  exhibited  by  1  rinidad  and  has  been  secured  by  Sir 
W.  Tbistleton-Djer  for  the  museum  at  Kew. 
Tiinidad  is  beginning  to  develop  the  palm  oil  industry 
and  ib  already  exporting.  Dominica,  which  a  few 
years  apo  was  perhaps  the  most  backward  of  the 
larger  West  India  island.*,  is  now  making  rapid 
licadway.  Cacao  has  become  an  important 
article  of  export,  and  large  plantations  have  been 
successfnilv  .'established  in  the  higUknds  of  the 
interior.  -  Rubber  trees  grow  luxuriantly,  and  there 
ii  a  considerable  export  trade  in  lime  juice, 
And  limes  in  all  forms.  The  island  owes  much 
to  its  present  energetic  administrator,  Mr.  Hesketh- 
Bell,  who  is  inducing  many  }oung  farmers  to  tiy  their 
fortune  in  Dominica.  It  oflers  great  possibilities  to 
young  men  conversant  with  farm  work,  pos^es^ed  of 
modest  capital,  not  ai'raid  to  work,  and  of  cleanly 
life.  There  was  a  fine  show  of  shaddocks  at  one  of 
the  stalls,  but  there  is  neter  likely  to  be  much  of  a 
•demand  for  thim  in  this  country.  They  are  too  large 
and  coarse,  but  eaten  West  Indiiin  fashion,  with  the 


core  cut  out  and  port  wine  poured  in  and  allowed  to 
soak  for  a*  day,  they  are  inWting.  How  is  it,  by  the 
way,  that  no  enterprising  firm  tells  shaddock  bitters  ^ 
Orange  bitters  have  a  large  sale,  and  those  «4io  bare 
tiird  both  think  shaddock  the  better. 

At  present  there  are  considerable  dtflSculties  in  the 
way  of  West  Indian  fruits,  other  than  bananas,  being 
sold  largely  in  this  country.  The  main  difficulty  is  in 
the  tmwilUngness  of  the  retailer  to  handle  then. 
Until  the  public  are  better  acqnainted  with  tbeir 
merits,  he  mns  a  great  risk  of  the  ftuit  rettiog  befwe 
it  is  sold,  and  the  only  way  to  make  the  public  mote 
appreciative  would  seem  to  be  the  establishment  here 
and  there,  in  favourable  positioos,  of  lUiops  making  2 
specialty  of  these  fruits  and  inducing  the  public  to  test 
them.  These  shops  would  have  to  be  subsidised  for 
a  time,  and  it  ought  not  to  be  very  difficult  to  induce 
exporters  and  carriers,  that  is  to  say  planters  and 
steamship  companies,  to  provide  a  fund  Ux  tbis  pur- 
pose. There  is  a  difficulty  in  the  way  of  tbe  Roysl' 
Mail  Sleamkbip  Company  being  a  contributor  to  sorii 
a  fund  since  under  its  charter  it  is  not  allowed  : 
to  engage  in  any  other  bn^ness  than  that  of  curien, 
but  diere  are  ways  by  wUch  this  difficulty  coold  be 
got  over.  It  is  a  curious  fact  that,  whilst  tbe 
charter  of  the  Koyal  Mail  Steamship  Company  is 
so  rigid  in  vetoing  any  business  but  the  one  iov  which 
tbe  charter  was  granted  that  the  company  may  not 
erect  or  work  a  West  Indian  hotel,  the  Government 
contract  with  Sir  Alfred  Jones's  line  not  only  permits 
but  encourages  the  company  to  go  into  bold  | 
management.  But  then  the  charter  was  granted  ro  ' 
1838,  and  tbe  contract  was  ngned  only  a  fern-  years 
ago. 


CORRESPONDENCE. 


THE  r.tTExr  LAirs. 

I  much  regret  that  illness  pre\'ented  me  from  being 
present  at  the  reading  of  my  paper  and  the  subsequent 

discussion. 

I  was  glad  to  note  that  the  speakers  weie  all, 
more  or  less,  in  agreement  with  me  on  tbe  nuun  mrga- 
ments  of  my  paper,  and  I  have  therefore  much  to  say 
in  rei^y  to  tbe  several  points  raised.  I  d  ay  state, 
that  in  tbe  oiginal  draft  of  my  paper,  I  bad  rriened 
to  all  these  pointr,  and  a  great  many  more,  bat  tbe 
paper  became  of  an  imposuble  length,  and  I  bad 
therefore  reluctantly  to  cut  out  more  than  half  tbe 
subject  matter  and  to  confine  myself  to  the  main  argn- 
ments  which  I  desired  to  bring  forward,  i.e.,  tbe 
fallacy  of  the  German  and  United  States'  systerQ  of 
examination,  ttie  advantages  oftbe  system  alwut  to  be 
introduced  here,  and  the  necessity  of  making  that 
system  as  perfect  as  possible. 

With  regard  to  the  Chairman's  remarks,  I  have  to 
say  that  I  had  pointed  out  in  my  oiiginal  draft  that 
when  I  spoke  of  meritoriaua  inventors  desening 
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recogMtkn  \ts  die  State,  I  lefeiTed  to  those  vho, 
beside*  Baking  their  imendai,  also  derated  their 
tttM'giea  lad  capital  to  carrying  the  same  hito  practice, 
as  I  quite  lecogniae  that  there  is  as  much  merit  in 
this  as  in  makiDg  the  invention,  and  1  have,  in  fact, 
said  as  much  in  my  paper. 

The  inventor  who  merely  puts  moie  or  less  cnide 
ideas  into  a  patent  specification,  and  leaves  entirely 
to  otbcn  the  task  of  putting  them  into  practical  shape, 

to  my  mind,  hardly  entitled  to  patent  protection, 
hecaiiae,  as  I  have  pointed  out  in  my  paper  of  1S65, 
patent  protection  was  not  instituted  so  much  as  a 
revaid  for  the  ingenuity  dis{dayed  m  making  an 
isfeation,  bat  rather  to  act  as  an  indwxment  to  in- 
venton  to  devote  their  energies  to  and  their  mcmey 
in  carrying  the  same  into  practice. 

In  tliis  coniwGtion  I  may  say  that,  in  my  opinion, 
the  Swiss  law,  which  requires  proof  of  the  invention 
b«D^  carried  out  before  granting  the  fiill  patent,  is 
eoond  enough  in  theory,  bnt,  nnfortunately,  as  is 
tuoalty  ibe  csue,  the  carrying  out  of  this  law  has 
been  satrounded  with  so  much  red  tape  as  to  be  in 
very  many  cases  objectionable  in  its  operation.  With 
r^ud  to  Messrs.  Justice  and  Hardin^iam's  remarlu, 
I  Bay  say  that  in  my  original  draft  I  had  fully  pointed 
out  die  imperfect  natnre  of  the  exandnation  about  to  be 
canied  ont  by  tbe  Patent  Oflke,  but,  at  the  same  time 
I  dKwed  that  at  anyrate  the  Intent  OfBce  was  gcmig 
to  do  ibr  a  nominal  charge  what  at  the  present  time 
it  nut  many  inventors  a  very  considerable  sum  to  have 
ptoperly  performed,  and  that  as  practically  most  in- 
voitions  of  any  impoitance  patented  in  Germany  and 
the  United  States  were  also  patented  in  England,  <Hie 
«afch  would  cover  considerably  more  than  merely  the 
ioieotioDS  made  in  this  country. 

As  this  question  as  to  what  constitutes  a  prior 
paWcation  of  an  invention  is  a  purely  artritraiy  one, 
I  see  no  reason  why  the  Government,  while  deciding 
tluu  inventions  described  in  patents  more  than  fifty 
jean  old,  and  in  abandoned  provisional  specifications, 
ihoald  not  be  considered  prior  pubUcatioos,  might 
not  hai-e  gone  a  step  further,  and  enacted  that  only 
inventions  (described  in  English  patent  Sfecifications 
khould  be  considered  as  anticipating  publications. 

As  practically  no  invention  is  made  in  this  country 
viibout  bting  patented,  &uch  a  law  would  entail  no 
hodiUps  on  British  inventors. 

With  reference  to  Sir  Llojd  Wise's  letter,  if  he 
leadi  my  paper  he  will  see  that  I  quite  agree  with 
ban  u  to  his  Objection  tb  the  rule  enabling  the  Comp- 
tirdler-General  to  cite  anticipating  patents  in  the 
spedficatioos,  bot  I  do  not  agree  mth  his  apparent 
iDtapietaiion  of  the  rules  to  the  effect  that  theob- 
jectioiiable  ntttice  is  to  be  insetted  by  the  Comp* 
inAer  whether  die  applicant  decides  to  refer  to 
tbe  anticipating  patent  in  his  spedflcation,  or  not 
to  do  so. 

Section  6  of  the  Act  of  1902,  states  that  the  Cotnp- 
troUer  "  shall  after  hearing  the  applicant,  and  unless 
the  tbjrction  be  remyvtd  by  the  specificaiion,  to  the 
suisbction  (A  the  Comptroller,  determine  whether  a 


>3> 

reference  to  any,  and  if  so,  what  priw  spedGcations 
ought  to  be  made  in  the  specification. 

Surely  the  "  objection  "  would  be  "mnoved"  by 
the  apf^cant  "  amending  his  specification  "  in  refer- 
ting  to  the  prior  patent  in  question,  and  pointing  out 
where  his  invention  differed  from  the  same ;  and  in 
this  respect  the  applicant  would  have  the  safeguard  of 
an  appeal  to  the  law  officer,  as  provided  m  Section  7. 

The  Comptroller  has  a  large  and  difficult  takk 
before  him,  and  I  do  not  think  be  should  render  it 
more  difficult  by  a  premature  wholesale  coademaation 
of  the  new  rules,  but  should  rather  wait,  to  see  how 
they  are  carried  ont  before  complaining. 

The  Patent  Office  has  shown  good  sense  and 
consideration  heretofore  in  its  dealings  with  paten- 
tees, and  1  think  we  can  fairly  trust  the  Comp- 
troller to  carry  out  the  new  law  with  due  con- 
sideration for  the  interests  of  inventors.  Mr.  Guttman 
spoke  somewhat  disparagingly  at  the  meeting  as  to  the 
qualifications  of  the  examiners  of  our  Patent  Office 
as  compared  with  those  of  the  Crennan  Patent  Office, 
but  I  must  say  that,  as  far  as  my  experience  goes,  the 
greater  efficiency  lies  quite  the  other  way.  I  have 
frequently  had  to  contrast  the  unreasonable  and 
frequeotly  incorrect  aiguments  and  leqtilinnents  of 
the  German  and  United  States  examiners  with  the 
generally  reasonable  and  pertinent  objections  raised 
by  the  examiners  of  our  Patent  Office,  and,  how- 
ever  superior  the  previous  training  of  the  German 
officials  may  have  been,  I  do  not  find  that  they  are 
equal  to  those  of  our  Patent  Office  in  the  matter  of 
common  sense  views. 

Charles  D.  Abkl. 

U,  Charlton -road,  Blackheath,  S.E. 
iQtb  December,  1904. 


THE  BRITISH  CAXALS  PROBLEM. 
The  contmtifms  put  forward  in  Mr.  Lee's  letter  on 
this  subject  in  last  week's  journal,  do  not  by  any 
means  dispose  of  the  objections  against  the  scheme  of 
local  control.  Mr.  Lee  argues  that  the  nulway  com- 
panies could  crush  private  enterprise  by  reducing  rail- 
way rates,  and  that  from  the  same  cause  the  caiHtal 
expended  on  developing  a  waterway  might  be  deprived 
of  all  return.  One  is  entitled  to  ask  in  what  respect 
the  local  authorities  would  fare  better.  I  contend 
that  as  far  as  the  financial  results  are  concerned,  no 
distinction  can  be  recognised  between  one  and 
the  other,  and  as  long  as  the  railway  com- 
panies  are  free  to  fix  what  rates  thqr 
choose  (and  I  presume  that  no  legislative  attempt 
will  ever  be  made  to  interfere  with  that  free^ 
dom)  the  local  authorities  would  run  precisely  the 
same  risks  as  the  private  owner.  In  other  word?, 
Mr.  Lee's  contentions  on  this  point  exactly  confirm 
and  strengthen  my  arguments  against  the  expendi- 
ture of  enormous  sums  of  public  money  in  a  direction 
where  the  probability  of  any  return  is  so  largely  a 
matter  of  conjecture.   It  is  periectly  obvious  that  the 
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CMnls  will  "always  have  to  reckon  wttfa  the''  icoBipe* 
tition  of  the  railway,  but  it  is  certainly  not  so  obvious 
bow  that  competition  cut  be  lessened  by  substituting 
muBicipal  in  place  of  private  owaenlup.  •  The  ioeal 
antborities  themselves  have,  I  believe,  taken  this  view 
of  the  question,  and  shown  unmistakable  objections  to 
rush  in  where  private  enterprise  fean  to  tread.  I 
tlunk,  in  fact,  I  am  safe  in  asserting  that  neither  Par- 
liament nor  the  municipal  authorities  will  have  any- 
thing to  do  with  a  scheme  of  canal  development 
which  carries  with  it  a  certainty  of  vast  unprofitable 
expenditure.  Mr.  Lee  thinks  it  uiueasonable  to 
point  to  an  increase  of  debts  without  considering 
any  increase  in  the  value  of  the  assets,  and  cites  the 
growth  of  railway  debt  between  the  years  1872  and 
1892,  but  I  fail  to  see  how  this  bears  upon  the  ques- 
ti<Hi.  Id  the  first  place  the  railway  constitutes  our 
principal  means  of  inland  transport  and  locomotion, 
and  in  increasing  their  assets  the  railway  companies 
have  simply  kept  pace  with  the  growth  of  population 
and  put^  requirements.  With  this  increase  of  debt 
there  has  been  a  commensurate  increase  in  ttaflic  re- 
ceipts. Had  there  been  no  sach  result,  then  assuredly 
the  railway  companies  would  be  pursuing  a  policy 
which  would  speedily  land  them  and  the  nation  in 
bankruptcy.  The  canals  are  in  an  utterly  different 
position  to  the  railways.  They  constitute  a  subsidiary 
means  of  transport,  and  one  not  likely  to  increase  in 
favour  with  the  industrial  community.  The  railway 
and  the  road  will  be  keener  competitors  in  the  future 
than  ever  before,  and  to  what  extent,  traffic  will  be 
diverted  from  them  to  the  canals,  or  ezisfmg  traffic  on 
the  latter  increued,  no  one  has  been  bold  enough  to 
estimate.  I  think,  therefore,  that  it  is  perfectly  rea- 
sonable to  emphasise  the  pdnt  that  heavy  expenditure 
on  canal  devdopment  is  Ukdy  to  be  uqnoductivc.  I 
scarcely  think  the  ratepayer  would  be  satisfied  with 
the  knowledge  that  though  his  rates  might  be  in- 
creased he  could  console  himself  with  an  increase  in 
the  value  of  unproductive  municipal  assets.  I  am  glad 
that  some  local  uthorities,  at  least,  have  shown  no 
favour  to  such  slipshod  finance. 

There  is  another  aspect  of  the  canal  problem  to 
whicb  I  may  briefly  refer.  Mainly  through  the 
suicidal  policy  of  the  canal  companies  in  the  forties  of 
maintaining  hig^  rates,  the  railway  companies  wm 
able  to  acquire,  between  the  years  1845  and  1848, 
1,000  mOes  of  canals,  so  adnntly  chosen  that  at  the 
present  lime  they  constitute  the  key  of  the  sitiu^ion. 
Assuming  that  the  local  authorities  acquired  any 
particular  waterway,  it  would  probably  be  necessary 
to  buy  from  the  railway  companies  other  canals  con- 
trolling through-navigation,  in  order  to  prevent  the 
imposition  of  restrictive  or  prohibitive  rates.  Here 
we  have  an  appalling  prospect  of  unlimited  expendi- 
.tore,  and  yet,  according  to  the  scheme  of  local  con- 
trol, it  would  be  a  matter  of  necessity  for  the  local 
authorities  to  embark  on  that  expenditure  in  order  to 
make  the  fidlest  use  of  the  canals  they  might 
acquire.  I  Ahik  I  un  justified  in  saying  that 
this  would  be  a  disartrons  conise  to  adopL  For- 


tunatd^  it  is  uanecessaiy,  and,  jodging  from  the 
attitude  of  certain  municipalities,  one  which  it  is 
extremely  improbable  will  be  followed.  In  the  in- 
terests of  -canal  development  -  it  is  a  matter  of  regret 
that  the  promoters  of  the  scheme  do  not  recognise  it» 
impracticai^ity,  and  address  their  energies  to  some- 
thing which  has  a  chance  of  being  aocomi^idied. 
The  first  object  to  beaimed  at  Is  the  abolition  of  high 
tolls  on  the  railway-owned  canals  and  the  removal  of 
all  obstacles  to  thrir  legitimate  use.  When  this 
primary  evil  has  been  mnoved,  the  most  fomudaUe 
impediment  to  canal  development  will  disappear. 
Others  will  remain,  but  none  that  cannot  be  remedied 
by  private  enterprise.  One  thing  is  certain.  Oor 
waterways  are  never  likely  to  regain  a  tithe  of  the  im- 
portance which  belonged  to  them  70  years  ago,  when 
dividends  of  from  30  to  80  per  cent,  were  not  on- 
common,  but  their  utility  can  be  increased  if  those  who 
are  interested  in  the  improvonent  of  their  condition 
will  recognise  the  limitations  of  canal  transport,  and 
promote  no  schemes  whidi  entail  either  mttionaU* 
sation  or  municipaHsation. 

W.  D.  McCoNNELL. 

64,  Burma-road,  Clis*old-paxk,  N. 
Dec.  I9tb,  1904. 


GENERAL  NOTES. 


Martinique. — Figures  supplied  by  Mr.  Consul 
Meagher  in  his  report  on  the  trade  of  Martinique  (just 
issued)  afr<»4  striking  proof  of  how  British  shipping 
finds  its  way  to  foreign  ports  doing  only  a  very  small 
trade  with  the  United  Kingdom.  Thus  whilst  the 
total  value  of  imports  into  Martinique  in  1903 
amounted  to  £i  1 5, 582,  of  which  no  less  then  ^743 ,867 
came  from  France,  French  colonies,  and  the  United 
States,  and  the  exports  amounted  to  ^^604, 162,  of 
which  /i,S^i^i^9  went  to  the  same  countries,  the  ton- 
nage of  British  shipping  entered  in  the  port  of  Mar- 
tioique  in  the  same  year  was  greater  than  that  of  any 
other  country  not  excepting  France,  and  the  same 
remark  applies  to  vessels  cleared.  Only  six  American 
vessels,  aggregating  4,2 10  tons,  were  entered,  although 
America's  imports  (^f  260, 706)  amounted  in  value  to 
nearly  one-third  of  the  whole. 


MEETINGS  FOR   THE  ENSUING  fySMAT. 

Royal  Institution,  ATbemarle-street,  W.,  j  p.m.  (Jairenifr 
I.«ctitreB.)  Mr,  Hen(7CnD7iigfaamcvC.B.,"Ancient 
and  Uodera  Methods  of  Meuurior  Tine." 

TuMdar,  Dac.  *T'  Aacient  Snadiala  a«d  Clocki. 

Thvnday,  Dec.  ag.  The  Discoveifei  of  OaUko. 

Saturday,  Dec.  31.  The  Pndalwn  and  Balaace 
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NOTICES. 


NEXT  WEEK. 
'  Wednesday,  January  4,  5  p.m.  (Juve- 
nile Lectures.)  Carmichael  Thomas,  "  The 
Production  of   an  Illustrated  Newspaper." 
(Lecture  I.) 

Further  details  of  the  Society's  meetings 
will  be  found  at  the  end  of  this  number. 


jaVENILE  LECTURES. 
'  The  usual  short  course  of  lectures  adapted 
for  a  juvenile  audience  will  be  delivered  on 
Wednesday  afternoons,  January  4th  and  nth, 
at  5  o'clock,  by  Mr.  CARMICHAEL  Thomas, 
Treasurer  of  the  Society,  on  '*  The  Production 
of  an  Illustrated  Newspaper." 

Each  member  is  entitled  to  a  ticket  admit- 
ting two  children  and  an  adult. 

A  sufficient  number  of  tickets  to  fill  the  room 
«iU  be  issued  to  members  in  the  order  in  which 
applications  are  received. 

Nearly  all  the  tickets  have  now  been  issued, 
■md  members  are  therefore  requested  to  apply 
for  them  at  once. 


PROCEEDINGS  OF  THE  SOaEXy. 


CANTOR  LECTURES. 
MUSICAL  WIND  INSTRl'MENTS. 
By  D.  J.  Blaikley. 

lecture  IL^DeHvered  December  ^^th,  1904. 

Before  proceeding  to  the  speci&c  subject  for 
this  evening's  lecture,  i.e..  Brass  Instruments, 
I  must  ask  you  to  be  so  gfood  as  to  follow  me 
'"a brief  recapitulation  of  some  of  the  points 
introduced  on  Monday  last.  We  then  con- 
sidered the  vibration  of  any  particle  as  its 
oscillation  about  a  position  of  rest,  and  wave 
notion  u  being  the  transference  of  such  vibra- 


tion from  particle  to  particle.  As  it  is  of  im- 
portance, in  view  of  other  illustrations  coming 
before  us,  to  have  a  clear  idea  of  the  distinction 
between  the  vibration  of  a  particle  and  the 
advance  of  a  wave,  I  will  put  in  motion  again 
the  disc  illustrating  the  advance  of  a  wave  of 
sound,  and  also  the  disc  illustrating  a  stationary 
wave. 

[Experiments  with  disc  advancing  wave  and 
stationary  wave.] 

It  was  further  stated  that  an  open  tube  had 
for  its  proper  tones,  or  tones  to  which  it  could 
naturally  respond  when  excited  by  tunin)(;--forks 
or  other  means,  the  notes  of  the  harmonic 
scale,  or  those  whose  ratios  of  vibrations  are 
represented  by  the  simple  arithmetical  pro- 
gression I,  2,3, 4  8,  &c.,  &C.   This  can 

be  illustrated  by  a  tube  I  have  here. 

[Experiment  with  open  tube  excited  by  forks 
sounding  c,  c',  g* ,  c".] 

It  was  also  stated  that  a  cylindrical  tube 
stopped  at  one  end  could  give  only  those  notes 
of  the  harmonic  series  that  are  represented  by 
the  odd  numbers,  i,  3,  5,  7,  &c.,  orcg'e",  &c. 

[Experiment  with  closed  tube  excited  by 
forks.] 

There  is  one  other  simple  form  which  has  its 
natural  tones  in  the*  same  order  as  the  open 
cylindrical  tube,  or  other  tube  of  equal  section 
throughout.   This  form  is  the  cone. 

[Experiment  with  paper  cone  and  forks.]  ■ 

Before  passing  on  to  the  examination  of  the 
actual  forms  of  brass  instruments,  this  con- 
sideration will  naturally  present  itself  to  your 
minds ;  can  the  action  of  the  Hps  be  held  to 
be  the  same  as  regards  pitch,  as  the  cxcitaticn 
of  the  air  in  a  tube  by  vibrating  forks 't 

I  have  here  a  small  hunting-horn,  giving  the 
note  c  512  vibs.  when  blown  by  the  lips  in  the 
usual  way.  If  instead  of  blowing  the  instru- 
ment, we  excite  vibration  by  holding  a  vibrat- 
ing tuning  fork  of  this  pitch  over  its  mouth,  we 
notice  that  there  is  little  or  no  resonance  so 
long  as  the  tube  is  open,  but  directlyit  is  closed 
by  the  rim  of  the  moHlh.pifi§^j)^jH55l&9©ffiie 
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face  of  water  in  a  glass,  the  note  of  the  Cork, 
which  agrees  with  that  of  the  tube  when  closed, 
is  distinctly  heard. 

From  this  experiment,  we  must  understand 
that  a  brass  instrument  is  a  tube  closed  at  one 
end.  as  is  indeed,  pretty  self-evident,  but  it  is 
also  manifest  that  it  is  not  a  cone  complete  to 
its  apex.  There  are  certain  wind  instruments, 
such  as  the  oboe  and  the  bassoon,  in  which  this 
is  practically  the  condition,  but  the  closed  end 
of  a  brass  instrument  must  have  sufficient  width 
for  the  action  of  the  lips. 


to  get  di&rent  series  of  intervals,  varying 
between  those  of  an  open  and  those  of  a  closed 
tube  ;  that  is,  the  first  interval  varying  between 
an  octave  and  a  twelfth. 

The  second  example  given,  c',  c"  sharp,  does 
not  appear  to  be  far  removed  from  the  required 
condition :  but  as  cylindrical  tubing  must 
necessarily  be  added  to  such  a  cone  in  prac- 
tice, either  by  means  of  valves  or  slides,  wc 
may  try  the  eflfect  of  such  an  addition.  Flat- 
tening the  cone  a  fourth  from  c'  to  g  by  adding 
cylindrical  tube,  we  obtain  the  notes  g,  e',  d"  in 


?         OPEW  |tuse  o 


 t:z=:,i=:== 


:.1B 


1» 


By  cutting  off  a  portion  of  the  cone,  we  can 
get  room  for  the  action  of  the  lips  ;  this  cone 
can  be  divided  at  the  position  of  one  of  the 
nodes  of  c",  its  fourth  proper  tone.  That  note 
can  therefore  be  sounded,  but  no  other  of  the 
original  harmonic  series  of  the  cone ;  the  other 
notes  possible  are  inharmonic,  the  c"  being  the 
third  of  the  series  :~ 

ist.  Divided  cone  gives  c  sharp,  e  flat,  c". 
.  2nd.  Another  tube  c',  c  sharpi". 
.3rd.  Another  tube  c',  e". 

[Experiments  with  truncated  cones.] 

From  these  experiments,  it  may  be  seen  that 
by  using  portions  of  cones  of  different  propor- 
tions with  their  small  ends  closed,  it  is  possible 


place  of  the  g,  g*,  d"  required,  or  notes  in  the 
ratios  I,  i|,  3,  in  place  of  i,  2,  3,  the  second 
interval  being  actually  greater  than  the  first. 
Other  modifications  might  be  shown,  but  the 
result  of  them  all  is  that  the  sudden  change  of 
form  from  a  right  cone  to  cylindrical  tubing 
cannot  give  the  deured  result,  which  is  a  tube 
of  such  form,  that  though  it  is  closed  at  one 
end,  its  proper  tones  shall  be  those  of  a  cylin- 
drical tube  open  at  both  ends. 

Seeing  that  a  bugle,  or  other  such  instni- 
nient,  although  it  has  a  considerable  diameter 
at  the  mouthpiece,  may  nevertheless  be  in 
tune,  it  appears  that  its  various  nodal  surfaces 

cannot  be  in  the  same/pD&ittonabs  those  on 

Digiti?ed  by  VjOOy  It 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


135 


the  cone.  On  the  diagram  is  represented  a 
bngle  of  the  same  pitch  as  the  open  tube  and 

the  cooe,  with  the  positions  of  the  nodes  and 
loops  of  the  first  four  harmonic  notes.  Com- 
paring the  portions  of  the  nodes  and  loops  for 


node  to  mouth  or  bell-end  is  greater  than  on 
the  cone,  the  bugle  opening  more  rapidly.  Thus, 
then,  by  altering  the  proportions  of  the  different 
semi-ventral  segments  of  which  a  brass  instru- 
ment may  be  conceived  to  be  built  up.  the 
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any  given  note,  say  No.  4,  it  will  be  seen  that 
on  the  bugle  the  length  from  mouthpiece  to 
node  is  more  nearly  equal  to  that  between 
similar  nodes  on  cylindrical  tubing  than  to  that 
between  similar  nodes  on  the  cone,  bnt  from 


positions  of  the  nodes  may  be  so  arranged  that 
there  is  a  node  for  every  note  at  the  mouth- 
piece as  required,  and  according  to  the  degree 
of  accuracy  attained  in  this,  will  ths  instrument 
be  more  or  less  accuratayittectiinev^OOglC 


JOURNAL  OF  THE  SOCIETV  OF  ARTS,  d^c^ 


136 

We  have  on  the  table  a  series  of  four  bugles, 
one  undivided,  giving  c  as  its  prime,  and  three 
divided  into  segments  for  the  c',  g',  andc'; 
and  four  cylindrical  tubes  similarly  treated. 
These  correspond  with  the  bugle  and  open  tube 
on  the  diagram. 

From  any  segment  we  can  obtain  the  note 
proper  to  that  particular  division. 

[The  notes  proper  to  each  segment,  and  to 
the  various  groupings  of  the  segments  were 
here  given  by  blowing.] 

As  the  nodes  are  planes  of  reflection,  it  is 
possible  to  put  diaphragms  in  the  nodal  posi- 
tions, corresponding  to  a  pa^cular  note,  with- 
out preventing  the  speech  of  that  note,  but  a 
diaphragm  thus  placed  will  effectually  block 
out  vibrations  of  the  periods  necessary  for  other 
notes.    [Experimentally  shown.] 

With  these  fundamental  points  before  us,  we 
are  in  a  position  to  understand  the  scientific 
facts  underlying  the  history  and  practice  of 
wind-instrument  manufacture. 

The  brass  wind  may  very  well  be  compared 
with  an  ox-horn  as  a  standard  of  reference. 
Such  a  horn  is  here  :  with  the  exception  of  the 
cupped  roouthpiece,  it  may  be  regarded  as  a 
natural  object,  and  is  therefore  almost  as 
simple  an  instrument  as  the  large  shell.  By 
means  of  a  slide  on  the  screen,  the  relation- 
ship of  modern  instruments  to  it  can  be  traced 
out. 

The  short  natural  horn  being  taken  as  the 
rudimentary  type,  its  extension  in  length, 
without  alteration  of  calibration,  results  in  the 
bugle  ;  further  extension,  with  reducing  dia- 
meter at  the  small  end,  gives  the  French  horn. 
These  two,  the  bugle  and  the  French  horn, 
may  stand  as  representative  of  all  conical 
instruments,  as  the  modem  saxhorns  and  tubas 
are,  speaking  broadly,  enlarged  bugles. 

When  cylindrical  tubing,  however,  is  added 
to  the  short  horn,  the  type  of  instrument 
oltained  is  the  trumpet,  which,  with  some 
alteration  of  calibre  and  length,  becomes  the 
trombone. 

Before  describing  in  detail  the  means  suc- 
cessively used  for  completing  the  chromatic 
scale  from  the  notes  of  the  harmonic  series, 
some  reference  may  be  made  to  the  chief 
causes  influencing  tone-quality.  [Three  brass 
instruments  of  different  tone  -  quality,  the 
euphonium,  the  trombone,  and  the  French 
horn,  were  sounded.] 

The  different  tone-qualities  of  these  instru- 
ments depends  chiefly  upon  the  relative 
strength  of  the  upper  partials  or  harmonics  in 
comparison  with  the  prime,  and  this  variation 


in  strength  is  mainly  due  to  three  factors, 
via!. : — 

ist.  The  general  form  of  the  instrument  in 

its  calibration. 
2nd.  The  extent  of  the  bell  flange,  and 
3rd.  The  exact  form  of  the  mouthpiece. 

ist.  General  Form.— An  open,  spreading 
bore  favours  the  strength  of  the  lower  partials, 

and  this  results  in  a  bold  and  broad  tone  of 
the  bugle  type.  When  the  calibration  is  small 
compared  with  the  length  of  the  instrument, 
as  on  the  French  horn,  the  tone  becomes  mom 
tender  and  refined,  but  lacks  virility,  and 
perhaps  dignity. 

Again,  keeping  the  general  diameter  small, 
but  making  a  large  proportion  of  the  tubing 
cylindrical,  we  obtain  the  trumpet  with  its 
brilliancy,  and  the  trombone  with  its  great 
range  of  expression  firom  martial  ardour  to  the 
most  solemn  dignity.  These  results  depend 
in  some  degree  upon  the  character  of  the 
reflection  of  the  wave  at  the  open  end  of  the 
tube.  For  the  reflection  to  approach  com- 
pleteness, the  diameter  must  be  small  in  com- 
parison to  the  wave  length. 

2nd.  Extent  of  Bell  F/an^e.—When  the 
bell-mouth  is  wide,  either  from  the  general 
calibre,  as  on  the  bombardon,  or  by  an  exten- 
sion of  the  flange,  as  on  the  French  horn,  the 
diameter  becomes  considerable  with  respect  to 
the  wave-length  of  the  upper  partials,  and 
these  become  very  much  damped. 

{Experiment—A.  bell  with  wide  flange  was 
substituted  for  the  ordinary  bell-mouth  en  the 
bugle,  causing  a  marked  modification  of  the 
tone -quality.] 

3rd.  Form  0/ Mouthpiece. — The  cups  of  the 
mouthpieces  of  brass  instruments  vary  from  an 
almost  hemispherical  form  to  that  of  a  deep 
conical  funnel.  The  shallow  or  hemispherical 
cup  is  used  with  trumpets  and  trombones,  and 
tends  to  strengthen  the  upper  partial  tones. 
The  funnel  form  belongs  to  the  French  horn, 
and  the  intermediate  degrees  of  depth  are 
used  for  the  various  kinds  of  bugles,  comets, 
saxhorns,  and  tubas. 

It  is  evident  that  the  notes  proper  to  the 
lower  part  of  the  harmonic  scale,  from  Nos.  i 
to  8,  do  not  suffice  for  the  diatonic  scale,  and 
still  less  for  the  chromatic,  but  between  the 
8th  and  the  i6th  harmonics  lie  many  notes 
required  for  the  diatonic  scale.  If  we  lower 
the  pitch  of  an  instrument  an  octave  by  making 
it  longer,  the  note  originally  the  4th  becomes 
the  8th  and  the  8th  becomes  the  i6th.  By  the 
mere  lengthenii^fj^g^yigo^gl^fore. 
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its  musical  nsefxiloess,  so  to  speak,  is  in- 
creased. 

StdeorF$ri^-ioUs.—Onemeans  of  obtain- 
ing a  scale  on  a  lip-blown  instrument,  which 
has  died  out  ooly  in  our  own  time,  is  the  use 
of  side  or  fin^-holes.  By  boring  a  hole  in 
the  side  of  an  instrument  its  length  is  virtually 
altered,  and  six  such  holes,  controlled  by  six 
fingers,  give,  with  the  original  full  length  of 
the  iastrument,  the  seven  tones  of  the  diatonic 
scale,  capable  of  being  repeated  in  the  octave, 
by  over  -  blowing.  These  instruments  were 
known  as  "zincken"  in  German,  or  "  cor- 
netti  "  in  Italian.  The  weak  point  in  the 
larger  of  these  instruments  (the  serpents) 
was  thar  bad  intonation,  through  the  neces- 
sity or  supposed  necessity  of  considering 
the  span  of  the  fingers.  With  the  general 
adoption  of  key-work  this  necessity  disap- 
peared, and  the  result  was  that  the  bass 
members  of  the  family  have  only  become 
obsolete  in  our  own  day.  The  serpent, 
which  was  a  conical  tube  sounding  the  8  foot  c 
■and  its  harmonics,  was  originally  made  with 
finger-boles  only,  and  these  were  of  necessity 
small  in  diameter  compared  with  the  calibre  of 
the  tube.  The  instrument  for  convenience 
of  handling  was  made  of  a  double  S  form 

and  by  degrees,  holes  covered  by  padded  keys 
took  the  place  of,  and  also  supplemented  the 
finger-holes.  The  basson  Russe,  or  bass  horn, 
and  the  ophicleide,  each  of  which  has  had  its 
•own  day,  are  merely  modifications  of  the  ser- 
pent, and  introduce  no  new  principle.  The  key, 
or  Kent  bugle,  is  the  treble  instrument  of  this 
iamily,  and  before  the  introduction  of  the  piston- 
valve,  was  an  important  feature  in  a  military 
bind. 

In  all  these  <inetniment6,  pierced  with  side* 
holes  covered  either  with  the  fingers,  or 
hj-  keys,  a  <Ar-«malic,  or  in  some  cases 
merely  a  diatonic  scale  was  obtained  through 
shortening  the  tube  by  euocessive  steps.  In 
those  we  now  have  to  oonsider,  the  oppo- 
site principle,  that  of  increasing  the  normal 
length  by  successive  steps,  is  brought  into 
play. 

The  oldest  and  in  some  respects  the  best 
method  of  altering  the  length  with  sufficient 
promptness  for  musical  purposes,  is  the  double 
Adescoptc  slide  fitted  to  the  cylindrical  portion 
-of  the  instrument.  Ths  slide  enables  the  player 
<o  fiatten  his  instrument  to  the  extent  of  seven 
«einitones  as  from  C  to  F  sharp.  Each  of  these 


seven  "positions"  is  the  basis  of  a  separate 
harmonic  series,  and  by  this  means  a  complete 
chromatic  scale  can  be  built,  from  the  second 
tones  of  the  series  upwards.    The  principle  of 
such  a  slide  is  excellent,  but  its  application 
is  limited  t<^  instruments  with  a  large  pro- 
portion of  cylindrical  tubing,  and  therefore  of  a 
certain  tone  quali^.  Instruments  of  the  conical 
or  bugle  type  are  excluded,  and  it  is  this  large 
family  to  which  the  modem  valve  system  is 
peculiarly  applicable.   The  valve,  whether  of 
the  "  piston  "  or  "  rotary  cylinder  "  type  is  so 
arranged  that  on  its  depression  in  the  one 
case,  or  quarter  revolution  in  the  other,  a 
certain  extra  loop  of  tubing  is  brought  into  the 
effective  length  of  the  instruments.   In  a  three- 
valve  set,  the  extra  lengths  thus  introduced  are 
respectively,  one,  two,  and  three  semitones, 
and  by  using  the  valves  in  combination,  the 
series  of  -added  lengths  can  be  extended 
to  agree   with   the  seven  "positions'*  on 
the  slide  trombone.   To  the  larger  bass  instru- 
ments,  a  fourth  valve,  giving  an  interval  of 
fourth,  as  from  C  to  G,  is  very  generally  added. 
When  valves  are  used  in  combination,  however, 
the  note  is  usually  slightly  and,  in  certain 
cases,  considerably  sharp,  and  the  reason  for 
this  can  be  easily  understood.   If  a  valve  is 
adjusted  to  flatten  an  instrument  a  third,  as 
from  C  to  A,  a  second  valve  adapted  to  alter 
the  pitch  a  tone,  from  C  to  B  fiat,  cannot  also 
give  a  true  tone,  when  the  instrument  has 
already  been  lengthened  or  flattened  from  C  to 
A  by  the  depression  of  the  first-named  valve, 
for  the   added  length  for  a  given  interval 
should  always  be  in  a  certain  ratio  to  the  lengt 
of  tube  already  in  use.    This  difBculty  has 
long  been  known,  and  many  arrangements 
have  been  designed  to  oviTcome  it ;  one  system 
of  valve  action  with  this  object   in  view 
was  designed  by  me  about  thirty  years  ago 
for  Messis.  Boosey  and  Co.,  and  is  now  very 
generally  known  as  the  compensating  piston. 

The  total  range  of  compass  in  brass  instru- 
ments is  about  one  octave  greater  than  the  whole 
range  of  the  human  voice,  and  this  extra  octave 
lies  below  the  bass  voice.  A  fairly  good  cornet 
player  can  give  the  high  A  or  B  flat  of  the 
soprano  voice,  and  an  exceptional  player  ca  n  go 
t.vo  or  three  tones  higher,  just  as  the  exceptional 
singer  can  do,  while  a  bass  luba  player  can 
take  the  E  flat  or  D  an  octave  lower  than  the 
lowest  notes  of  the  bass  voice. 

By  means  of  a  pressure-gauge,  first  used,  I 
believe,  by  the  late  Dr.  W.  H.  Stone,  it  is 
possible  to  measure  the  pressure  in  the  lungs 
when  blowing  instruments,^  and  ^^^^^^^ 
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is  no  particular  interest  in  observing  the 
Tnaxitniim  limit,  an  interesting  point  may  be 
noted  as  regards  the  lower  limit.  For  any  given 
series  of  notes,  this  appears  to  be  directly 
proportional  to  their  vibrational  frequencies, 
and  for  a  note  of  any  particular  pilch,  to  be 
independent  of  the  size  of  the  instrument. 
[These  poin's  were  shown  by  expeiimznt.] 


The  lecture  was  illustrated  by  lantern  slides  of 
plates  from  the  following  works  :~Sebastian  Virdung, 
Musica,  Basel,  1511 ;  Michael  Praetnions.  Sya- 
tagnu,  Woirenbuttel,  1618;  Georges  Kaitner, 
Manual  G£n^  de  Mosique  MHitaite,  Paris,  1848. 


MEM  OR  I  A  L  TABLE  TS, 
It  is  thought  that  it  might  be  interesting  for  the 
members  to  have  an  opportunity  of  comparing  the 
memorial  tablets  adopted  by  the  Society  of  Arts, 
and  by  the  London  County  Council,  so  a  representa- 
tioQ  of  the  two  tablets  is  given  herewith. 

The  London  County  Council  tablet  is  one  put  up 
hy  the  Council  to  Sir  Kcdtert  Peel,  at  4,  Whitehall- 
i-ardens. 

The  Society  of  Arts  tablet  is  one  erected  on 
Bollon-hoose,  'Windmill-hill,  Hampstead,  lived  in 
by  Joanna  BaiDie. 


The  London  County  Council  tablet  is  in  blue. 
Iklost    of   those   put    up  the   Society  of 

Arts  are  in  red,  though  some  of  the  older  tablets 
are  in  Uoe.  The  same  tablet  has  always  been 
used  by  the  Society  since  the  first  one,  which  was 
erected  on  Byron's  house  in  Holies-street,  in  1S67. 
This  tablet  was  taken  down  when  the  house  was 
altered,  and  a  large  medallion  was  sulwtituted  by 
the  owners  of  the  premises,  Messrs.  John  Lewis 
and  Co. 

It  has  not  been  easy  to  ascertain  precisely  who  was 


responsible  for  the  design  of  the  Society's  tableL 
The  original  proposal  for  the  erection  of  memorial 
tablets  was  doe  to  Sir  Heniy  Cole  and  Mr. 
(now  Sir)  George  Bartley,  in  1864.  When  ibe 
idea  was  first  talien  up,  the  offer  of  a  £\t3  piize 
for  a  suitable  design  was  made,  but  nothing 
seems  to  have  come  of  this.  Later  on,  ^Ir. 
Baitlry  undertook  to  obtain  a  design,  and  viib 
the  assistance  of  Sir  Henry  Cole,  who  took  a 
great  interest  in  the  matter,  various  de>igns  were 


prepared  in  the  offices  of  the  Science  and  Art 
Department  under  the  late  Mr.  Godfrey  Sjkes 
and  his  assistant.  Eventually  the  matter  was 
placed  in  the  hands  of  Messrs.  Minton,  Hollins  and 
Co.,  of  Stoke-on* Trent,  who  appear  to  have  worked 
on  the  suggestions  submitted  to  them,  and  produced 
the  tablet  which  was  approved  and  adopted  by  the 
Council  of  the  Society. 

One  of  the  main,  obj-cts  in  the  design  was 
that  the  Society  of  Arts  name  should  be  gi^-en» 
but  that  it  should  not  be  made  too  prominent, 
and  this  object  was  eflectively  attained  by  the 
ingenious  border  in  which  the  name  of  the  Society  is 
introduced. 

The  same  design  has  in  all  cases  been  used 
by  the  Society,  with  the  solitary  exception  of  the 
tablet  to  Milton  in  Bunhill-row.  The  architec- 
ture of  tlte  building  there  did  not  admit  of  the  con- 
venient erection  of  a  circular  tablet,  and  consequently 
the  oblong  taUet  whidi  is  now  in  position  was 
specially  designed  and  erected. 


THE  XOTTIXGHAM  LACE  TRADE- 
MASTERS  A.VD  ME.W 

For  a  long  time  past,  the  lace  manu'actarer^  ot 
Nottingham  have  been  at  varirince  with  their  work- 
men. Tbe  masters  insisted  upon  lower  rates,  the  men 
refused  to  accept  them  ;  the  masters  said  it  was  im- 
possible to  go  on  paying  cnni^t  rates,  the  men  said 
that  all  that  was  g|^:^||^^^@^|dMOhsolete  by 
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cfictent  Buchmeiy.  "If,"  said  the  Isst  half-yearly 
«pf>rt  of  tke  Nottingham  Operative  Lacemakers' 
Society.  "  steps  are  not  quickly  taken  to  replace  the 
obaolete  machines  by  modem  ones,  Nottingham  will 
very  soon  Ud  farewell  to  that  predominating  inSnence 
otcr  the  mannfiuture  of  lace  which  it  has  held  for  a 
centnry.*'  After  much  discnsnon,  a  revised  price  list, 
effectinE  considerable  redactions,  was  onanimoasly 
agreed  upon  1^  a  joint  ctHiunittce  composed  of 
members  of  the  inen's  Association  and  the  manufac- 
turers' Association,  and  an  agreement  had  prenously 
been  arrived  at  by  both  parties  that  any  dispute  which 
they  were  unable  to  settle  themselves  should  be  re- 
ferred to  the  arbitration  of  the  Board  of  Trade,  whose 
decision  should  be  final.  Unfortuaately  the  men  re- 
pudiated the  action  of  the  joint  committee,  and  the 
mannfaclorer^  having  sened  formal  notice  of  their  in- 
tention to  pat  the  revised  price  list  in  operation  on  the 
t;th  instant*  the  men  resolved  to  coue  wwk.  It 
is  not  the  first  time  in  the  controversy  that  they  have 
leAised  to  follow  thdr  leaders. 

There  can  be  no  question  that  the  lace  trade  of 
Nottingham,  so  far  as  the  nuking  is  concerned, 
IS  in  a  bad  way.  It  is  passing  to  Long  Eaton,  Beeston, 
nkeston — and  the  Continent.  Long  Eaton  boasts  of 
more  than  half  the  numher  of  lace  machines  working 
in  the  district  round  Nottingham,  and  more  than  half 
the  nomber  of  operatives  working  in  Nottingham 
itself.  It  is  the  contention  of  the  manufacturers  that 
the  trouble  in  Nottingham  is  due  to  the  cast-iron 
mediods  adopted  by  the  Lacemakers'  Union.  The 
manabcturers  say  that  these  methods  have  all 
tended  to  drive  trade  away  frnn  die  town.  Lcmg 
Eaton  has  been  buHt  up  by  men  who  have  gone 
there  to  escape  nnreascmable  demands,  and  they 
give  an  iUnstiation.  At  one  time  there  was  a 
run  00  a  certain  kind  of  black  lace,  and  the  men  who 
nude  it  were  paid  a  special  rate  because  the  work 
was  tr>'tng  to  the  eyes,  and  they  could  not  turn  out 
the  material  at  such  a  fast  rate.  Then  the  demand 
slackened,  and  one  manufacturer  who  had  some  white 
lace  to  make  that  he  knew  would  have  to  be  dyed 
bhck,  wished  to  ran  a  few  of  the  black  threads  that 
had  been  left  oo  his  hands  into  the  material.  But 
the  men  refused  to  cany  out  the  work  unless  they 
given  the  higher  rate.  The  conditions  in  the  out- 
■de  districts  are  qoite  different.  In  Nottingham  the 
nacUne-hoIders  havestuA  to  theirold  narrow  frames  ; 
ID  Long  Eaton  they  have  the  best  up-to-date  machines, 
both  in  width  and  producing  capacity,  and  the  auxiliary 
workers  arc  more  nnmeroas,  and  attend  so  fully  to  the 
needs  of  the  actual  operatives  that  there  is  the  minimum 
of  time  wasted.  The  result  is  that  some  of  the  ma- 
chines make  300  racks,  and  even  more,  per  week.  The 
cmpIoYers  can  afibrd  to  have  the  extra  workers  because 
they  are  free  of  the  dictation  of  the  Nottingham  society. 
An  is  done  to  obtain  the  most  the  machines 
can  turn  out,  and  so  the  lacemaker  can  afibrd 
to  wok  for  less  per  rac&  than  in  Nottingham* 
And  stiQ  get  a  Ugger  weekly  wage.  In  Not- 
tia^uBD,  a  man  who  stayed  bddnd  at  one  o'clock 


(the  dinner  hour),  would  be  censured  by  his  fellow 
operatives ;  at  Long  Eaton,  he  may  please  himself, 
and  it  is  seldom  that  men  stop  their  machines  for  a 
meal.  Almost  all  the  machines  running  at  Long 
Eaton  are  of  the  new  wide  pattern,  and  though  rates 
are  moch  lower,  wages  are  better  than  in  Notting- 
ham. In  Nottingham,  i  id.  per  rack  is  pdd,  at  Louk 
Eaton,  the  eztreraes  in  prices  are  fiom  5}d.  per  rack 
to  7^.  and  8d. 

The  extent  of  the  migration  of  laceworkers  from 
Nottingham  to  the  other  districts  may  be  gathered 
from  the  following  figures,  taken  from  an  interesting 
pamphlet  recently  published  by  the  Nottingham  Daily 
Express  on  "The  Lace  Trade  in  Nottingham  and 
District,"  and  showing  the  number  of  machines  and 
men  woiking  in  what  are  known  as  "  outside  dis- 
trfcts"  :— 
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74 
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49 
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1  304 
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SO 
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It  is  not  possible  to  obtain  the  number  of  machines 
working  in  Nottingham,  but  at  the  end  of  last  year  it 
was  computed  that  the  total  Nottingham  membership 
of  the  society  was  2,805,  of  whom  2,214  were  actually 
woridng,  so  that  there  were  fewer  operatives  employed 
in  Notthigfaam,  the  so-called  lace  town,  than  in  the 
other  districts. 

The  Nottingham  mannbctorers  complain  Utteriy 
of  trade  union  interference,  but  Sat  men  iT^e 
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.that  the  fiinlt  of  the  pMsent  state  of  the  indfistry 
in  the  town  is  more  with  the  numofactuicr  .tha|i 
wtih  themselves.  He'  will  not  SH|^y  hiqudf 
with  up-to-date  machinery.  As  to  that,  iSjc. 
Ernest  Jardine,  of  the  great  firm  of  machine  bu3dei3 
andm«x:hantsofthat  name,  writes :— "We  have  been 
making  boblsn  jwessing  machines  which  4o  the^^ik 
with  one-tenth  of  the  labour  in  a  quarter  of  the 
time  occupied  by  the  old  method.'  It  makes  a 
perfect  fit,  and  it  is  impossible  to  spoil  the  bobbins. 
We  have  put  in  50  of  these  at  Long  Eaton  alone.  We 
claim  that  a  manu^turer  having  these  machines 
can  save  more  than  the  total  cost  in  the  fint  year. 
We  have  offered  to  put  in  these  machines  in  Notling- 
ham  free  of  charge,  and  at  Uie  end  of  three  months, 
if  they  are  not  wanted,  to  remove  them.  We  have 
succeeded  in  placing  two  at  Nottingham."  At  I^g 
£atc«i»  douUe  handed,  they  will  .make  300  racks  per 
week;  in  Nottingham,  175  or  1S5  racks  is  consdered 
a  capital  week's  work. 

It  is  not  only  the  outside  districts  with  which 
Nottingham  has  to  reckon.  Continental  competition 
has  become  vety  fonnidable,  more  particularly  that  of 
Germany  and  Switzerland.  It  has  been  said  that  nine- 
tenthfi  of  the  lace  goods  exhibited  in  the  windows  of 
Nottingham  shopkeepers  is  made  on  the  Continent, 
Probably  that  is  an  exaggeration,  but  the  "  Schiff- 
chem"  and  the  "  Barmen*'  machines,  to  be  fotmd 
prindpaUy  at  Flauen,  in  Saxony,  and  St.  Gall,  in 
Switzerland,  have  played  havoc  with  Nottingham. 
There  are  between  3,000  and  4,000  of  the  Schiflchem 
machined  in  Switzerland,  they  all  make  the  best  class 
of  goods,  and  every  one  has  been  made  within  the  last 
ten  years.  In  addition,  there  are  thousands  of  hand 
machines  at  work  in  St.  Gall  and  the  villages  around. 
At  Plauen,  the  competition  is  even  more  formidable. 
The  people  there  have  devoted  themselves  almost 
entirely  to  the  manufacture  of  lace.  In  Saxony,  there 
are  3,00o  machines,  most  of  them  making  lace.  Some 
few  Nottingham  firms  fought  hard  against  the  foreign 
invasion.  One  firm  when  they  found  that  Edelweiss 
lace  was  coming  into  the  English  market,  obtained 
three  machines  from  France,  and  made  the  same 
goods.  Each  machine,  however,  required  a  very 
skilful  pantographer,  whose  duty  it  was  to  trace  the 
pattern  whilst  the  apparatus  was  at  woik.  These 
men  could  only  have  been  got  from  Germany  or  Snnt- 
zerland,  and  the  manufacturers  there  had  entered  into 
a  compact  for  the  purpose  of  preventing  any  of  their 
workmen  from  leaving  the  country.  It  is  said  that 
last  season,  when  lace  collars  were  being  worn  by 
eveiy  girl,  not  more  than  i5omachines  in  Nottingham 
could  have  made  such  articles.  In  Switzerland  alone 
there  were  between  2,coo  and  3,000  machines  capable 
of  turning  them  oat. 

It  is  not  surprising  that  nnder  the  rircnmstances 
narrated  the  lace  making,  as  distinguidied  from  the 
lace  finishing  trade,  is  leaving  Nottingham  for  the 
outside  districts,  more  especially  Long  Eaton,  and  the 
Continent.  Opinions  differ  as  to  whether  it  can  be 
lecomed,  but  it  may  be  said  with  confidence  thatre* 


(»)my  is  only  powftSe  if  masten  and  men  nend 
their  method^  if  the  masters  becotne  more  aKve  to 
the  need  of  iip*t(MaK.tgachinery,  and  the  men  firee 
tbemselTes'  bom  the  prMraTtrippliDg  conditkms  of 


service. 


TffE  RELATION  BETWEEN  P0PULATI019 
AND  AREA  IN  INDIA* 
The  term  "  density  "  may  be  applied  to  popula- 
tion in  a  sense  merely  numerical,  or  it  may  be- 
taken to  involve  the  economical  consideration  of 
relation  to  the  means  of  subhistence.  Used  in  tbe- 
latter  sense,  with  reference  to  a  population  producing 
the  food  it  consumes,  the  determining  factor  is  practi- 
cally the  fertility  of  the  local  resources.  India  coines 
under  this  head.  Its  population  is  mainly  ^-eget^Iian,. 
and  the  greatly  predominating  occupation  is  ^^ol- 
ture.  In  analysing  the  distribution  of  its  population^ 
therefore,  the  first  consideration  is  the  rdative  fer- 
tility of  the  various  tracts,  and  using  the  geographical 
di\isions  of  the  country  as  the  base  and  remembemig 
that  tropical  conditions  prevaU,  the  essential  feature- 
to  be  taken  into  account  is  the  rainfall.  Speaking 
generally,  the  concenttation  of  population  tends  to 
vary  directly  as  the  rainfall,  and  inversely  as  its- 
seasonal  variability.  There  are  several  important 
instances  in  which  this  tendency  is  not  apparent,  but 
here  it  is  kept  in  abeyance  by  special  circumstances, 
such  as  unhealthy  climate,  political  dbtorbances,  or 
paucity  of  cultivable  land  on  the  one  hand,  and  ot> 
the  other  by  exceptional  facilities  for  Buppletnenting 
the  rainfall  by  artificial  irrigation. 

There  are  few  countries  of  any  considerable  size  so- 
uniform  in  the  distribution  of  their  population  that 
the  figure  of  their  average  density  ser\'es  any  purpose- 
but  that  of  the  very  broadest  comparison,  and  its 
chief  use  in  statistics  b  as  a  screen  on  which  to 
illustrate  its  component  variations.  In  India,  with 
its  unusual  range  of  climatic  and  geographical  variety, 
the  average  is  peculiarly  meaningless,  and,  com- 
pounded as  it  is  largely  from  its  two  extremes,  the 
denaty  it  implies  actually  prevails  over  but  a  com- 
paratively small  proportion  of  the  area  which  con- 
tributes to  it.  The  urban  element  in  the  population,, 
again,  enters  but  to  a  trifling  extent  into  the  calcnU- 
tion,  as  is  only  to  be  expected  in  a  country  so- 
markedly  agricultural  in  its  pursuits  and  so  largely 
self-supporting.  As  a  rule,  the  roost  densely  peopled 
tracts,  except  just  round  the  large  industrial  seaports, 
are  remarkable  for  the  paucity  of  their  urban  aggre- 
gates beyond  the  size  of  the  ordinary  local  market 
town.  There  are,  on  the  other  hand,  p>arts  of  the 
couDtry,  especially  in  Native  States,  where  a  compa- 
rati\-ely  large  town  is  found  in  the  midst  of  a  very 
thinly  populated  neighbourhood,  to  which  it  sen'cs  as 
a  centre  of  commerce.  The  political  and  military  con- 
siderations  which  nsed  to  determine  the  situation  and 
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prospects  of  an  iii^)ortant  town  are  now  soperseded 
almost  everywhere  by  those  connected  with  transport 
and  manufactoze.  F.»c<pt,  hoiwwif,  ilcag  liw  c—rt 
«iid  trunk  lines  of  raflway,  the  smaller  urban  centres 
pra^KT  and  wane  with  the  fortimes  of  the  BumNmding 
peaaantry. 

The  nature  and  extent  of  the  thifting  of  the 
^stribution  of  population  of  late  years  are  sabjects 
«poa  which  the  recent  fomines  have  nude  it  Afficnlt 
to  reach  satisfactory  conclusions,  nor  were  the  ex- 
ceptionally favourable  circumstances  of  the  preced- 
ing decennial  period  much  more  instructive.  At 
best  (he  rate  of  growth  in  the  long-settled  tracts 
does  not  appear  to  be  other  than  moderate  com- 
pared with  that  prevailing  elsewhere,  but  the  evi- 
dence of  a  state  approaching  congestion  is  not 
aht^her  conrincing.  Between  18S1  and  1891,  the 
most  thickly  peo{ded  tracts  showed  a  rate  of  increase 
veiy  much  bdow  that  of  those  with  a  more  scattered 
population,  bnt  it  is  not  improbable  that  in  the  latter 
the  later  census  was  far  more  acenratdiy  taken,  so  that 
much  of  the  growth  must  be  discounted  acccnillog^y. 
On  the  other  hand,  during  the  last  decennium,  the 
denser  tracts  showed,  on  the  whole,  a  higher  rate  than 
the  rest ;  but  here,  again,  allowance  must  be  made  for 
the  fortunate  immunity  from  famine  enjoyed  by  the 
fotmer,  as  also  for  a  certain  multiplication  of  the 
means  of  subsistence  which  has  characterised  some 
of  Aem. 

On  the  whole,  it  appears  certain  that  under  present 
conditions  any  increase  in  population  that  occurs  will 
(an  directly  upon  the  land,  and  in  most  parts  of  the 
country  the  means  exist  for  meeting  that  presstne, 
at  all  events  for  some  considerable  time.  Cultivable 
land  not  yet  taken  np  is  found  in  most  provinces 
and  States.  In  some  comparatively  remote  regions 
this  area  is  large  and  continuous,  and  is  now  being 
placed  within  reach  of  immigrants  by  the  extension 
of  railways.  Elsewhere  the  sinking  of  wells  has  in- 
tensified the  cultivation,  and  the  introduction  of 
additional  water  supply  by  means  of  canals  has 
rendered  large  areas  productive  which  were  before 
ster&.  Congestion  may  be  thns  staved  off  for  a 
generation,  bnt  most  come,  as  the  line  of  increase 
raiains  the  same.  There  are,  however,  ugns  of  the 
beginning  of  a  process  diversion  from  agriculture 
to  other  indnstries.  The  urban  population  has 
recently  shown  a  tendency  to  increase  at  a 
ilightly  higher  rate  than  the  rural,  and  though 
in  tlu  famine-stiicken  tracts  this  may  be  in 
part  attributed  to  the  traditional  tendencj'  of  the 
fidd  labourer  to  wander  towards  the  doles  and  labour 
ttarket  of  the  nearest  town,  the  growth  of  the  sea- 
ports and  manulacturing  centres  testifies  to  a  real 
movement  away  from  the  fields.  Whether  the  move- 
ment be  pcnnanent  or,  as  in  many  cases  it  is  known 
to  be,  merdy  seastmal,  there  is  no  doubt  as  to  the 
incieased  advantage  whkh  b  being  taken  of  the 
epenincs  affcnded  by  the  dev'dopment  of  new  under- 
takbgs  wilfain  the  last  twenty  years  or  even  less,  and 
the  vfllagCT  earns  away  from  home  more  than  the 


subsistence  he  used  to  himself  produce  there.  The 
farther  step  of  emigration  for  onployment  out  of 
Intfia  and  its  immediate  neighbours  is  an  outlet 
which  also  shows  signs  of  expansion,  bnt,  like  the 
migration  to  the  plantatioaa  or  factories,  it  is  a  matter 
of  sentiment  and  custom,  and  <Hice  aoefimatised, 
often  leads  to  a  regolar  flow  ont  and  bode.  That  Uie 
rettnned  emigrant's  savings  are  nltfanately  invested 
in  the  purchase  of  land  in  his  bhrthplaee  is  a  matter 
that  will  have  to  be  taken  into  account  by  the  next 
generatknt. 


ALCOHOLIC  BEVERAGES  AT  HOME  AND 
ABROAD. 

Some  interesting  statistics  have  recently  been 
prepared  by  the  United  States  Department  of 
Cnnmace  and  Labour  bearing  upon  the  question  of 
the  consomption  of  spirits,  wine  and  beer,  for  the 
latest  avdlable  period,  in  the  principal  Earopean 
countries  and  in  the  Uitited  States.  In  the  United 
Kingdom  the  amount  consumed  works  out  as 
follows: — Spirits,  58,318,000  proof  gallons;  beer, 
1,500,710,000  gallons,  and  wine,  i6,646,oco  gallons. 
In  the  United  States  the  figures  are  117,252,000, 
1,449,879,000  and  38,720,000  ;  in  Germany, 
124,313,000,  [,782,778,000  and  113,583,000;  in 
Russia,  172,530,000,  151,633,000  (for  wine  there  are 
no  statistics  of  constunpticm  in  this  country).  In 
France  there  are  97,178,000  proof  gallons  of  spirits 
consumed,  289,103,000  gallons  of  beer,  and 
>. 3421830,000  galkms  of  wine;  the  corresponding 
figures  for  Sweden  are  10,730,000,  44,440,000,  and 
808,000;  for  Belgium,  9,895,000,  395,285,000,  and 
8,948,000;  and  for  Italy  11,150,000,  6,726,000,  and 
1,045,961,000.  In  the  case  of  European  countries 
the  figures  for  spirits  include  only  those  quantities 
which  are  used  in  the  form  of  beverages,  the  quantities 
used  in  the  arts  and  manufactures  being  uniformly 
excluded.  There  are  no  exact  data  for  the  United 
States,  as  all  the  spirits  entering  domestic,  including 
industrial  consumption,  are  taxed  at  a  uniform  rate. 
Authoritative  estimates  place  the  quantity  used  in 
the  arts  and  manufactures  in  the  United  States  at 
about  10,000,000  gallons.  As  regards  the  per 
capita  consumption  France  lAows  the  heaviest 
consumption  of  the  most  concentrated  beverage, 
spirits,  viz.,  2-51  gallons  per  inhabitant,  the  other 
countries  following  in  the  order  of  their  per  capita 
consumption  being  Sweden,  2-13;  Germany,  2*ii; 
Belgium,  1-42 ;  United  Kingdom,  1-38;  United 
States,  1-33  ;  Russia,  1-29,  and  lastly  Italy  with  only 
0*34  gallons.  The  per  capita  consumption  of  spirits 
in  the  United  States  is  1-33  proof  gallons.  Statistics 
of  the  average  consumption  of  beer  per  head  of  (he 
population  reveal  the  fact  that  Belgium  stands  at  the 
head  of  the  nations,  the  /t^^-d/t/a  consumption  being 
56-59  gallons ;  second  in  order  is  the  Udted 
Kingdtnn  with  35-42  gallons,  while  Germany,  which 
shows  the  largest  absolute  figures  ^consonuXj^  In 
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As  matter  of  ptr  capita  consumption,  takes  tkird 
(place  with  3077  gallons.  The  United  States  follows 
-with  18-04  gallons,  Sweden  and  France  with  8-83 
.  and  7*48  gallons,  Russia,  i  - 13  gallons  per  inhabitant, 
while  luly  is  still  lower,  viz.,  0-20  gallon.  The 
consumption  of  wine  may  be  said  to  be  concentrated 
40  two  countries,  chiefly  France  and  Italy,  both  the 
4d>aolute  and  per  eafiia  con  sumption  showing  that 
viae  in  these  countnes  is  a  common  article  of  con- 
jomptjon  showing  that  wine  in  these  cotmtiies  b  a 
common  article  of  consumption  rather  than  an  article 
of  luxury,  used  only  by  the  fovoored  few.  The 
figures  of  per  capita  consumption  of  wine  in 
these  countries — 3473  gallons  in  France  and  31*86 
gallons  in  Italy— are  almost  identical  with  those 
shown  for  beer  by  the  United  Kingdom  and 
■  Getmany.  ■  The  consumption  of  wine  in  other 
-countries  is  relatively  insignificant,  only  Germany  wilh 
i'93  gallons  per  iahalHtant,  and  Belgium  with  i-aS 
;  gallons,  showing  a ca/i/a  consumption  exceeding 
lone  gallon,  the  estimated  per  capita  consumption  in 
the  United  States  bdng  0*48  gallons.  The  following 
figures  will  show  the  total  qaaotity  of  alcohol  of 
50  per  cent,  straigth  consumed  in  the  form  of 
bevMBges  in  the  countries  named,  beer  and  wine 
having  been  expressed  In  terms  ctf  spuits  of  standard 
50  percent.)  strength  by  assuming  an  average 
alcohol  content  of  5  per  cent,  for  beer  and  10  percent. 
f«  wine.  Reduced,  as  it  were,  to  common  terms,  the 
consumption  of  alcohol  of  50  per  cent,  strength  as 
beverages  in  the  countries  in  question  is  as  follows : 
United  Kingdom,  211,718,000  gaUtms;  France, 
394,654,000  :  Germany,  325,307,000 ;  Italy. 
221,015,000;  Rus«a,  187.713,000  ( consumption  of 
wine  not  included) ;  Belgium,  51,213,000;  Sweden, 
i5>3S4i«>o;  and  the  United  States  359,984,000 
gallsnB,  In  the  latta-  case  io,coo,ooo  gallons  of 
^Mrita  used  in  the  arts  are  excluded.  France  shows 
the  largest  per  capita  consumption  of  alcoholic 
beverages,  viz.,  10-21  gallons,  while  Belgium,  owing 
to  its  heavy  beer  consumption,  follows  next  in  order 
with  7*33  gallons.  Italy  with  6-6e  gallons,  Germany 
with  5*53  gallons,  and  the  United  Kingdom  with 
4'99  gallons  are  the  older  countries  which  may  be 
said  to  excel  in  tie  consumption  of  alcoholic 
beverages.  The  United  States  with  3-23  gallon*, 
Sweden  m&  3*05  gallons,  and  Rnsda  with  1-39 
gdUons  of  average  consumption  wind  op  the  list  of 
the  countries  in  qusstion. 


COMMERCIAL  EDUCATION  /.V  JAPAN. 

Within  the  last  decade,  the  most  important  com- 
mercial nations  of  Europe  have  discovered  the  im- 
portance of  higher  theoretical  commercial  education, 
and  have  estabUshed  institutions  devoted  to  commer- 
cial studies,  thereby  acknowledging  this  system  of 
education  to  be  of  equal  value  to  that  afforded  1^  the 
universities.  At  a  much  earher  period,  Japan  devoted 
attention  to  this  important  branch  of  echication. 


Commercial  school*  wen  atibUded  in  an  almost  in- 
credibly short  tiaie.  As  eariy  as  1873,  the  first  com- 
■erdal  institute  was  estabUshed  in  Tokyo.  Stoce 
that  time,  similar  schools  have  beta  established  ia 
various  parts  of  the  Empire.  In  1884,  the  commer- 
cial schools  were  regulated  by  ministerial  decree,  aad 
in  1899  a  general  law  was  passed  concenuBg  com- 
mercial educational  institutions.  In  accordance  with 
this  law,  the  conunodal  schools  are  divided  into  two 
categories: — (i)  The  schools  of  the  first  dais  tdw 
stndents  in  thdr  fourteenth  year,  aftw  ihef  have 
graduated  from  a  four  year  old  covrse  in  a  higher 
ordinary  school,  and  demand  a  knowledge,  of  at  least 
one  foreign  language.  They  offer  a  three  years 
course,  which  may  be  increased  by  one  year  if 
neces'ary.  The  number  of  hours  of  school  work  pfr 
week  which  may  be  increased  by  one  week,  which 
may  be  taken  by  a  student,  shall  not  exceed  thiity- 
three.  (2)  In  the  schools  of  the  second  class, 
instruction  continues  for  a  period  of  three  jears. 
Pupils  of  ten  years  of  age  may  enter,  and 
the  number  of  hours  of  schocd  wmk  shall  not 
exceed  thirty  per  week.  Above  the  commercial 
schools  of  the  first  grade,  ^nd  the  commeidal  high 
schook,  so  that  Japan  has,  in  fact,  three  grades  of 
commercial  schook  which  difier  from  the  usual 
European  schools,  in  that  they  are  built  olc  upon 
the  other.  This  difference  has  an  influence  upon  the 
thoroughness  of  education,  since  a  student  who  has 
passed  through  the  series  of  schools,  and  has  put  in 
eight  or  ten  years'  study  in  commercial  branches, 
must  be  better  equipped  than  one  who  has  had  only 
two  or  three  years*  preparation.  At  present  there  are 
commerctal  high  schools  at  Tokyo,  and  at  KoM. 
The  one  at  Tokyo  was  founded  in  1875,  by  Viscount 
Mori,  as  a  private  school.  In  1887  this  school  was 
te-organised,  under  the  title  Koto  Shogyo  Gdiko, 
and  it  ad(^ted  some  of  the  methods  of  the  Ecole 
des  Hantes  Etudes  Commercial es  of  fVuis,  and  the 
Institut  Snp^iieur  de  Commerce  of  Antwerp.  The 
business  men  of  Japan  were  not  altogether  friendly 
to  the  system,  because  they  preferred  to  take  young 
men  without  much  training,  and  mould  them  as  they 
desired.  The  school  at  Tokyo  has  endeavcuied  to 
prove  its  value  to  Japanese  commercial  circles, 
and  it  has  bad  the  asastance  of  a  committee  of 
leadins  merchants,  bankers,  and  State  c^dals. 
There  are  three  counes  araikble,  a  preparatory 
course  of  one  year,  a  course  of  three  yean>,  and  a 
graduate  course  of  two  years.  The  prefaratmy 
coarse  includes  the  following  studies Japanese 
writing,  Japanese  compo^tion,  mathematics,  book- 
keeping, technology,  practical  physics,  general  law, 
general  economics,  English,  French,  German.  Russian. 
Spanish,  Italian,  or  Korean  languages,  gymnastics, 
and  military  exercises.  The  higher  course  includes 
the  fiallowing  studies :— Economics,  Japanese  com- 
mercial law,  comparative  international  comroertial 
law,  commercial  composition  and  office  manageacnt. 
economic  relations  of  Eastern  Aria,  history  of  the 
relations  of  the  foreign  powenrcriminal  hw.  English 
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compositioQ,  and  other  foreign  languages.  In  the 
profe^uial  division  of  the  higher  course  the  student 
may  also  choose  work  in  connection  with  commerce, 
nilways,  banldDg,  shipping,  insurance,  and  the  con- 
solar  lerTice.  The  students  in  this  course  have  to 
ptH  an  axamination  and  prepwe  a  diasettation  (m 
aome  nibject  relating  to  eommerce  to  enable  them  to 
gain  the  title  of  "  doctor  of  commefce."  Notwith- 
atanding  the  n{Hd  progreas  Japan  is  making,  it  is 
eridem  to  those  interested  that  there  is  a  necessitjr 
for  greater  attention  to  foreign  languages.  In  1897, 
by  Imperial  decree,  the  study  of  languages  in  the 
school  was  made  indepeadent.  The  instruction  ex- 
tends over  three  year?,  with  twenty-four  hours  weekly 
in  English.  German,  f  rench,  Russian,  and  Spanish, 
and  twenty-seven  hours  weekly  in  Chinese  and 
Korean.  The  affairs  of  the  school  are  managed  by  a 
committeeon  education,  which  includesrepresentatives 
of  the  Minister  of  Education,  and  leading  business 
men,  as  well  astbedirectoroftheschool.  The  imme- 
diate snpenuion  of  the  schocd  is  in  the  hands  of  the 
diractor.  The  faculty  consists  of  foorteen  ordinary 
proTaaon,  twelve  head  professors,  and  seven  secre- 
taries. In  the  college  ias  foreign  languages  there  are 
fifteen  ocdinaiy  professors,  eight  head  professors,  and 
three  sccretaiies.  In  this  school  and  that  at  Kobe 
there  are  from  ten  to  fourteen  foreign  professors 
almost  continually  at  work  in  the  foreign  languages 
departntcot.  The  sample  office  is  also  in  charge  of  a 
fbicigoer.  In  coarse  of  time  these  professors  are  to 
be  replaced  by  Japanese.  In  connection  with  the 
ctHnmerdal  high  school  there  is  a  commercial  museum, 
containing  a  collection  of  various  wares.  In  1890  the 
idMKd  went  into  its  new  bailding,  which  was  erected 
at  a  coat  of  ;£a9,oca  In  1889'  steps  wn«  first  taken 
to  fitaMiih  a  commercial  high  school  at  Kob£.  The 
organiiation  and  the  lecture  course  correspond  to 
those  of  the  school  at  Tokyo,  but  the  preparatory 
coum  extends  over  only  one  year,  and  there  is  but 
one  other  course  of  three  years.  The  main  difference 
betveen  the  schools  of  Kobe  and  Tokyo  consists  in 
the  ieparatioD  of  the  prepatory  course  at  Kobe  into 
two  departments,  the  first  for  pupils  of  middle  schools 
and  the  sectmd  for  po|als  the  commercial  middle 
•dhods. 


CUBA  AXD  BRITISH  TRADE. 

A  report  from  Mr.  Lionel  Carder,  His  Majesty's 
Minister  at  Havana,  upon  the  trade  and  commerce  of 
Cuba,  has  just  been  issued,  and  is  of  exceptional 
interest.  It  shows  that  the  island  has  recovered  from 
(be  ravages  d  civil  and  foreign  war,  and  that  very 
considerable  ecnnomic  development  may  be  expected 
in  the  early  future.  Mr.  Carder  thinks  it  probable 
that  the  vabe  of  the  imports  in  1905  will  be  at  least 
j^2t,oaafiO0,aif>$  per  cent,  mon  than  in  1903.  The 
prodactkakof  sag^isiiowaslarge  as  in  the  best  year 
befat*  dM  iamrreclioo,  and  the  steady  increase  in  the 
oM^ivt  MHt  nam  fncteaied  emplo^nent  for  Britidi 


vessels.  If,  too,  the  cultivation  of  cotton  assumes 
the  proportions  expected,  further  stimulus  will  be 
given  to  the  British  shipping  engaged  in  the  direct 
caiiybg  trade  by  incrnaHug  opportunities  for  getting 
return  cargoes.  Experiments,  some  of  them  on  qnite 
an  extensive  scale,  have  shown  that  a  superior  class 
of  cotton  can  be  raised  in  Cuba.  The  only  question 
leraaining  in  doubt  is  iritether  there  b  sufficient 
labour  avaOaUe  at  reasooaUe  prices  for  polling  the 
cotton  if  planted  in  considerable  quantity.  ,  If  this 
difficulty  can  be  got  over — and  laboor  is  the  cnuc  of 
the  cotton  question — there  Js  every  reason  to  expect 
that  the  cotton  industry  in  Cuba  will  soon  come  to 
be  of  great  importance.  If  so,  large  shipments  will 
be  made  to  the  United  Kmgdom,  thus  increasing 
the  commercial  movement  between  the  two 
countries,  and  greatly  benefiting  the  direct  canning 
trade  in  British  bottoms.  The  variety  of  cotton 
found  to  grow  best  in  Cuba  is  Sea  Island,  which  is  of 
fine  quality  and  Itmg.  staple. 

The  imports  from  the  United  Kingdom  and 
British  ptMsessitHis  show  a  satisfiictory  increase,  not 
Mily  in  amount  but  in  the  proportioi^  they  bear  to 
the  total  imports  which  is  now  20  per  cent,  as  against 
18  per  cent,  in  1903  and  15  percent,  in  1901.  The 
flawing  fignres  show  the  positimi : — 


Conntry. 

Value. 

Fn^pkortion. 

1902. 

1902. 

1903. 

United  StatrsADd 
PoHesiions  .... 

United  KhiKdom 
andRritiriiPos- 

£ 

5,156,1*0 
1,1751664 

£ 

5  5*5.806 
a>5ia.S4S 

Per  cMit. 
4a* 

18 

Per  cent. 
14} 

By  far  the  larger  increase,  amounting  tOj^354,co^, 
occurred  in  textile  goods,  after  which  came  metals 
and  machin«y,  coal  and  coke,  and  manufacturers  of 
leather,  with  respectively  j^i  56,000,  ^147,000,  and 
_^ic6,ooc.  A  large  proportion  of  the  textile  goods 
comes  from  the  United  Kingdom.  The  value  of  the 
exports  in  1903  increased  more  than  ;^2,500,ooo  as 
compared  with  1902,  but  there  was  very  little  differ- 
ence  in  the  proportions. 


Connliy. 

Value. 

Propoition. 

1903. 

19". 

190J. 

United  Statei  and 

£  „ 

Percent. 

Per  cent. 

FmseMioni  

9,901, I as 

13,010,396 

77 

77i 

Unitfil  Kincdon 

and  British  Poa- 

9l 

MMioni   

1,301,657 

1,485.? »« 

10 

^in   

218,978 

"54.64' 

With  the  increase  of  wealth  there  is  likely  to  be  a 
largely  increased  demand  for  texti'e  goods.  The 
coloured  popnlatim  are  finid  of  dresr,  and  spend 
their  money  fieely  in  such  articles  Jriien  thra  have 
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it.  This  vroold  of  course  benefit  British  trade 
more  hrgdjr  in  prc^xntion  than  that  of  any  other 
country.  Mr.  Carden  thinks  there  is  want  of  enter- 
prise on  the  part  of  British  BiaoBfactureis,  and  be 
relates  the  following  incident  in  rapport  of  hts  con- 
tention. The  Minister  had  recdved  a  letter  fton  a 
BritiA  munifactnzing  firm  asking  him  to  assist  them 
in  placing  an  the  Caban  marlnt  an  agricultural  appli- 
ance iriiichi  if  capable  of  giving  the  resolts  claimed, 
would  create  almost  a  rerolation  in  cultivation  in 
Cuba.  Mr.  Carden  referred  to  a  gentleman  of 
very  high  standing,  whoyas  especially  well  qualified 
to  bring  it  to  the  notice  of  Cuban  planters.  He  was 
favourably  impressed  with  its  possibilities,  and  wrote 
to  the  firm  offeriDg,  if  they  would  send  out  one  of  the 
machines,  to  pay  all  the  expenses  and  give  it  a  good 
trial.  To  this  they  re{^ed  that  the  only  terms  on  which 
they  conld  send  one  oat  would  be  those  of  purchase, 
adding  that  the  demuid  for  the  machine  was  so  great 
that  it  was  imposrible  for  them  to  cope  mth  it,  an 
observation  that  only  admitted  the  inference  that 
tbdr  coireipondent  must  consider  himself  as  very 
fortunate  to  have  the  opportnnity  of  buying  one  at 
all.  Tliis  was  the  end  of  the  matter,  the  impression 
left  on  the  Cuban  gentleman's  mind  being  that  the 
manufacturers  were  quite  indiflerent  as  to  whether 
they  did  business  or  not.  Mr.  Carden  adds  that  the 
machine  was  an  expensive  one,  costing  in  the  United 
Kingdom  ^^200,  and  if,  after  being  properly  tested, 
it  bad  proved  suitable  to  the  conditions  of  soil  and 
climate  prevalent  in  Cuba,  there  is  little  doubt  that  a 
.very  large  market  could  have  been  opened  up  for  it  in 
Cuba. 


BRITISH  TRADE  /.V  SWITZERLAND. 

Switzerland's  best  customer  is  Great  Britain.  Ofthe 
exports  of  principal  Swiss  manufactures  in  1903  the 
United  Kingdom  and  ber  Colonies  took  more  than 
27  per  cent.,  and  the  Swiss  are  anxious  to  do  more 
trade  with  us.  In  his  exhaustive  report  on  the 
trade  of  Switzerland  for  1903,  just  issued,  Mr.  J.  C. 
MiUigan,  who  is  British  Commercial  Agent  in  that 
country,  says,  "  There  is  at  the  present  time  a  very 
great  desire  among  the  leading  Swiss  merchants, 
which  has  also  found  exjiression  in  the  Swiss  Press, 
that  both  the  United  Kingdom  and  l-'rance  should 
have  a  larger  share  of  Switzerland's  market."  Why 
is  it  then  that  the  British  share  in  the  supply  of 
Switzerland's  requirements  of  manufactured  goods 
for  home  consumption  only  amounted  last  year  to 
10-9  per  cent.  ?  If  the  imports  of  cotton  goods 
from  the  United  Kingdom,  which  accounts  for  as 
much  as  56  per  cent,  of  the  British  exports  of  manu- 
factures to  Switzerland,  are  left  out  of  conaderation, 
the  imsatis&ctory  condition  of  the  export  trade  of  the 
United  Kingdom  to  Switzerland  becomes  more 
apparent.  To  quote  Mr.  Milligan,  *'  Gerftiany  has  by 
far  the  greatest  share  in  the  Swiss  trade.  In  the  year 
under  review  the  exports  from  Germany  to  Switzer- 


land of  finished  goods  amounted  to  ^8,026,000,  or  if 
the  value  of  her  cotton  exports  be  deducted,  jf677,ooo, 
we  have  a  total  of  j^7 ,349,000  for  all  other  classes  of 
of  manofactures.  The  United  Kfaigdom  supplied 
cotton  goods  to  the  value  of  ^^921,900  to  Switzer- 
land, and  on  deducting  that  amount  from  the 
total  exports,  her  share  in  all  classes  of  finished 
goods  amounted  to  only  /  719,600,  against,  as 
already  stated,  /7..i49.ooo  supplied  by  Germany, 
and  0,^-%,ooo  supplied  by  France."  Mr.  Milligao 
points  to  the  bicycle  trade.  During  the  last  five 
)ears  nearly  74.503  machines,  representing  a  value 
of  /()55.ooo,  have  been  imported  into  Switzerland, 
of  which  49,500  came  from  Gennany,  12,500  from 
France,  6,000  ftom  the  United  States,  and  1,700 
from  the  United  Kingdom.  The  imports  are  increas- 
ing yearly,  last  year's  total  of  17,170  machines  being 
the  highest,  but  the  imports  of  British  bicycles 
steadily  dwindled  until  1903,  when  there  was  a  sKgbt 
recovery,  Mr.  Milligan  saj-s  some  very  useful  infor- 
mation has  been  given  to  him  by  a  large  Swiss  dealer 
with  regard  to  the  cycle  trade  in  Switzerland,  which 
he  will  supply  to  any  British  manufacturers  interested 
if  they  will  apply  to  him.  British  prices  seem  to  be 
too  high  for  the  Swiss.  Many  British  manufacturers 
do  not  seem  to  be  aware  of  the  commercial  poation 
which  Switzerland  occupies  among  the  other  markets 
ofthe  world,  or  know  that  she  has  a  demand  for  such 
a  large  \-alue  of  imported  manufactured  goods. 
British  trade  with  Switzerland  is  not  pushed  like  that 
of  other  countries.  "If,"  writes  one  of  the  principal 
journals  in  German  Switzerland,  "  British  manufactu- 
rers would  only  follow  the  advice  of  the  British  Com- 
mercial Agent,  and  copy  the  Germans,  Italians,  and 
other  nations,  in  opening  up  relations  with  Switzer- 
land, their  exports  would  most  certainly  increase. 
There  is  no  reason  why  we  should  give  German  and 
French  commercial  travellers  the  preference  if  the 
goods  are  equal  in  finish  and  price."  The  diiSculty 
is  that  British  commercial  travellers  are  less  weD 
e<]uipped  for  getting  business.  If  it  is  not  posable 
to  send  commercial  representatives  possessing  a  know- 
ledge of  German  and  French,  Mr.  Milligan  suggests 
the  appointment  of  local  Swiss  agents,  able  to  ccHre- 
spond  in  English. 


ACSTRAUAN  EORESTRY. 

The  importance  of  forest  conser\'ation  is  beginning 
to  receive  increased  attention  in  the  Commonwealth, 
where  the  revenue  from  (he  various  Slate  forest  lands  ; 
lemains  considerably  below  that  obtained  in  countries 
possessing  far  less  wealth  of  timber.   In  New  South 
Wales  the  forests  contrary  to  the  popular  idea  in 
Kurope  and  America,  extend  over  almost  the  whole 
area  of  the  State,  excepting  portions  of  the  Monaro,  I 
T.achlan,  Murrumbidgee  district?,  and   the  trans-  I 
Darling  region,  where  extensive  trceleiis  plains  occur, 
clothed  with  salt-bush,  scrub,  or  species  of  natural 
g«is.es.   There  «ge^ttj^^p@;^^f^ly  six  and  , 
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a-half  million  acres  of  forest  reser%*es  in  the  State.  In 
Sooth  Australia  there  are  nearly  200,000  acres  of 
fonst  reserve*  and  plantations ;  in  Queensland,  where 
ibmt  consemtion  b  of  recent  date,  Hhe  reserved 
areas  fonn  n  total  of  over  three  mlUion  acres;  in 
Victoria  the  finest  reserves  cover  &  total  area  of 
4>^79rS4°  Bcres  out  of  11,797,000  acres  of  forest 
country,  the  balance  being  mostly  timber  country 
difficult  of  access;  in  Western  Australia  a  beginning 
has  been  made  by  establishing  forest  reserves  forming 
a  total  of  over  a  million  acres  out  of  an  estiniRted 
tota]  of  20,000,000  acres  ;  while  in  Tasmania  about 
33,300  acres  have  been  reserved  for  timber-plan!  ing 
and  growing.  The  total  area  of  forest  land  in  the 
latter  State  is  about  4,000,000  acres,  and  it  has  been 
estimated  that  the  forest  lands  of  the  Commonwealth 
cover  an  area  of  over  60,000,000  acres.  The  trees 
met  vith  are  cbiefly  species  of  eucalyptus,  ango- 
[diora,  and  other  genera  of  the  order  myrtacese.  The 
prevalence  of  the  eucalypti,  and  the  large  extent 
covered  by  tbe  forests,  give  the  country  a  ratber 
monotonous  aspect ;  but  the  park-like  appearance  of 
tbe  open  forests,  and  the  beauty  of  the  many  flowering 
dirubs,  win  admiration  in  spite  of  the  sameness  of 
tbe  trees ;  wliile  even  the  dull,  greyish  blue  of  the 
ffdiage  of  the  gom  trees,  when  relieved  by  the  yellow 
Uossoms  of  the  wattle,  including  the  graceful  myall, 
or  tbe  beautiful  and  shapely  kurrajong,  is  not  without 
its  attractiveness.  The  trees  are,  for  the  most  part, 
stnigbt  and  cylindrical  in  tbe  trunk,  and  when  full 
grown,  their  first  branch  is  at  a  consido^le  faeight 
from  tbe  ground.  The  roots  of  the  eucalyptus 
often  lie  at  no  great  distance  from  the  sur&ce 
BoQ,  an  adaptation  of  nature'  to  the  peculiar 
cHmatic  conditions  of  the  country.  The  finest 
specimens  of  many  of  the  timber  trees,  those 
yielding  the  most  valuable  timber,  are  found  on 
ridges  and  bill  sides,  in  places  frequently  too  rough 
and  stony  for  cultivation.  In  Western  Australia  tbe 
BU»t  valuable  indigenous  timbers  are  the  jarrab, 
tvart  for  torart),  sandal-wood,  karri,  and  several 
others.  In  (Queensland  cedar  timbers  are  abundant, 
ibo  m  tbe  northern  portions  of  New  South  Wales, 
some  of  the  Ic^  obtained  being  of  enormous  size. 
One  characteristic  feature  of  Australian  hard-wood 
trees,  of  which  there  exists  an  almost  endless  variety, 
K  the  great  size  of  the  beams  which  may  be  obtained 
from  them,  as  well  as  for  the  extreme  toughness  and 
dniabtlity  of  their  wood  ;  the  grey  iroubark  having 
>  resistance  to  breaking  eqnal  to  1 7,900  lb. 
per  square  inch,  as  compared  with  a  mean 
of  11,800  lb.  for  English  oak,  and  15,500  for 
leak.  None  of  the  other  timbers  have  so  high 
a  resistance  to  breaking  as  this  description  of 
iron-bark,  but  nearly  all  the  varieties  have  a 
greater  strength  than  oak.  The  quality  of  the  wood 
is  materially  inAnenced  by  the  seal  on  which  the  trees 
graw,  wldle  the  absence  of  branches  for  the  greater 
portioD  of  the  height  enables  the  timber  to  be 
obtuDcd  to  the  best  advantt^ ;  and  as  full-grown 
tno  of  moat  varieties  are  rarely  less  than  100  feet 


high,  with  corresponding  girth,  the  quantity  of  timber 
obtainable  irom  the  virgin  forests  is  very  large.  In 
New  South  Wales  the  timbers  of  commercial  value, 
many  of  wfakh  gre  found  In  the  other  States,  include 
ivhite  or  sbe-ironbark,  narrov-Ieaved  ironbatk, 
broad-Ieaved  ironbarit,  mugga,  or  red  Iron-bark^ 
"blackbutf,  white  mahogany,  tallow-wood,  spotted 
gum,  grey  box,  red  mahogany,  grey  gum,  forest  red 
gum,  Sydney  blue  gum,  and  turpentine,  the  latter 
resisting  the  attacks  of  white  ants.  One  of  the  most 
useful  trees  is  the  red  cedar,  the  wood  of  which, 
somewhat  resembles  mahogany,  is  well  adapted  for 
tbe  finer  kinds  of  cabinet-makers'  work.  Some  of 
the  cedar  trees  grow  to  immense  size,  as  much  as 
2.500  cubic  feet  of  valuable  timber  ha%-ing  been 
obtained  from  a  single  tree.  Many  of  the  woods  of 
the  minor  trees  are  beautifully  grained,  and  capable- 
of  receiving  the  highest  polish,  while  others  ajtc 
liragrantly  perfumed.  These  woods  are  adapted  to 
the  finest  description  of  calnnet-maktng,  and  it  is. 
strange  that  their  merits  should  have  so  long  escaped 
attention.  Amongst  these  trees  may  be  mentioned 
the  rosewood,  tulipwood,  yellowwood,  white  maple, 
white  beech,  myall,  marblewood,  mock  orange,  and 
many  others.  Besides  their  use  for  cabinet-making, 
many  of  the  brush  timbers  are  of  great  utility  for  the 
rougher  kinds  of  carpentry ;  while  some,  both  hard 
and  soft  woods  are  admirably  adapted  for  coach- 
builders'  and  coopers'  work.  "  Colonial  deal "  is  an 
excellent  timber,  and  is  obtained  in  very  large  scant- 
ling, the  tree  frequently  reaching  120  feet  in  faeight. 
It  is  soft,  close-grained,  easily  vmmght,  and  remark- 
ably free  from  knots.  Its  use,  therefore,  is  extensive 
for  cabinet-makers'  work  and  house  fittings.  The 
value  of  the  exports  of  Australian  timber,  dressed 
and  undressed,  from  Commonweath  ports  in  1903 
was  _^;45,490,  of  which  the  undressed  timber,  chiefly 
from  Western  Australia,  represented  ^^739,317. 


CORRESPONDENCE. 


STREET  ARCUTTECTURE. 

In  the  course  of  the  paper  read  by  Mr.  Jackson 
last  week,  he  said,  "  Foot  passengers,  however,  do 
not  run  very  much  against  one  another,  and  need 
never  do  so  if  everybody  obser\'ed  the  rule  of  the 
footway,  and  to  help  this  he  would  put  up  '*  direction 
labels—'  Keep  to  tbe  Right.*  "  I  do  not  think  this 
is  good  advice,  because  the  natural  inclination  of  75 
per  cent,  of  foot  passengers  is  to  bear  to  tbe  left,  and 
I  believe  all  would  but  for  a  desire  to  conform  to 
what  is  expected  of  them.  It  is  thb  wrong  existing 
rule,  coupled  virith  the  stupidity  of  two  or  more 
persons  standing  in  the  middle  of  the  pavement  talk- 
ing together,  that  renders  locomotion  so  irritating  and 
slow.  G.  G.  MacWilliam. 

as,  Butlctt'i-buiMings,  Holbom-drcus,  Londun,  E.C., 
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The  last  nambaroflhe  Builder  contains  the  follow- 
ing remarks  on  Mr.  Jaduon's  paper  on  **  Street 
Architectore  ** : — ^The  often-vexed  qnestioa  of  group- 
ing and  symmetrica]  design  in  street  architectore,  as 
against  the  efTect  of  indif-iduality,  or  independent 
treatment  for  each  property,  naturally  comes  up  once 
more ;  and  we  are  glad  to  find  that  Mr.  Jackson  re- 
cognises the  importance  of  sy  mmetrical  architectural 
treatment,  if  he  does  not  advocate  it  in  all  cases,  and 
lie  commented  strongly  on  the  manner  in  which  the 
design  of  Regent-street,  "  the  one  fine  and  consistent 
piece  of  street  architecture  in  I<ondon,"  has  been 
practically  destroyed  by  the  intrusive  alterations  vUch 
ha^-e  beat  permitted  to  be  made  in  it."  To  caU 
Regent-street,  in  its  original  state,  "  fine  "  architec. 
tore  is  vhat  we  should  hesitate  to  do  sans  phrase^ 
but  "consistent"  at  all  e\-ents  it  was,  and  has  now 
ceased  to  be  so,  and  people  are  beginning  to  find* 
when  it  is  too  late,  that  they  have  destroyed  some- 
thing which  was  of  architectural  value  to  London. 
Regent-street  would  have  been  respected  had  it  existed 
in  Paris.  An  owner  of  one  or  two  houses  in  the  Place 
Vendome  wished  some  little  time  ago  to  raise  them, 
thereby  spoiling  the  architectural  design  of  the  square : 
be  was  not  allowed  to  4o  so. 

Our  own  opiidon  is  that  maning  of  street  archi- 
tecture, if  not  for  a  whole  street,  at  all  events  in 
large  blocks,  in  a  qrmmetrical  design,  is  an  almost 
necessary  expedient  if  the  highest  dignity  is  to  be 
given  to  the  architecture  of  a  city.  It  is  owing  to  the 
prevalence  of  this  symmetrical  street  architecture  that 
Paris  has  that  grandiose  air  which  makes  it  seem  a 
city  so  much  more,  in  the  full  sense  of  the  word, 
than  our  own  capital.  Of  course  it  may  be  said  that 
the  Paris  street  architecture  is  somewhat  cold  and 
formal  and  wanting  in  variety;  so  it  is,  but  some- 
thing most  be  given  up  either  for  the  iHCturesque  on 
cue  side  or  the  statdy  on  another ;  and  to  oar  mind 
it  is  the  stately  dnnent  that  is  most  proper  to  a 
capital  city,  at  all  evmts.  The  manner  in  which  the 
County  Cotmcil  have  let  slip  the  opportunity  for 
stately  and  symmetrical  design  in  Aldwych  and 
Xingsway,  a'ter  laying  the  foundation  for  it  by 
instituting  a  competiiion  for  designs,  is  absolutely 
iasientable.  The  mischief  is  done  now  in  Aldwjch, 
but  there  is  still  some  place  for  repentance  in  regard 
to  Kingsway. 

The  demand  for  special  treatment  and  special 
material  for  shop  front  architecture  was  rather  more 
emphasised  by  Mr.  Jackson  than  we  should  have 
expected.  He  urged  that  was  no  reason  why  stan- 
chions and  bressummers  should  not  be  treated 
architecturally  if  there  was  an  abwlnte  demand  for 
entirely  glazed  shop  fronts. 

We  do  not  think  that  steel  bressnmmers  and  stan- 
chions are  as  capable  of  as  much  architectural  effect 
as  stone  piers  and  archer,  though  we  quite  agree  that 
if  that  glass  ground-story  is  indispensable,  the  means 
of  supporting  the  building  above  it  should  be  oiwnly 
shown,  and  treated  in  a  way  characteristic  of  the 
material and  it  is  too  true  that  this  is  very  seldom 


AcMcfcr  30,  igo(. 

• 

done  at  present,  and  we  see  arches  or  imaginary  stone 
lintels,  that  could  not  posdbly  stand  put  op  in  twdo- 
to  comply  with  what  are  supposed  to  be  the  demands 
of  architecture.  That  of  course  is  all  wrong;  and 
visible  steel  structure  is  much  better  than  sham  stcme 
structure.  But,  after  all,  real  stone  structure  is  better 
than  either;  and  whatever  the  "honesty"  of  the 
steel  construction,  we  have  still  the  disagreeable  effect 
of  the  empty  space  as  the  base  of  an  architectural 
design.  But  the  question  is,  whether  people  are  not 
getting  hold  of  the  whole  matter  the  wrong  way 
about.  Is  it  really  necessary  to  the  prosperity  of  a 
shopkeeper  that  he  should  have  the  whole  front  of  his 
shop  scooped  out  and  filled  with  {date  glass  ?  Is  it 
not  merely  a  snperstition  of  the  trading  mind  ?  And 
is  it  not  possible  to  conv«l  the  shopkeeper  to  a  per- 
ception that  a  dignified  architectural  masonry  front, 
even  if  arched,  is  worth  more  to  his  trade  than  fillnig 
up  the  spandrels  with  glass  ? 


Mr.  T.  G.  Jackson  communicated  the  following 
letter  on  the  Strand  improvements  to  The  Times : — 

The  notice  which  appeared  in  Tht  Times  ai  my 
address  at  the  Society  of  Aita  on  the  zoth  inst.,  and 
the  attenUon  it  has  received  from  some  of  your  con- 
temporaries,  encourage  me  to  ask  for  an  opportnoity 
of  continuing  in  your  columns  the  subject  of  the 
Strand  improvementa. 

Out  of  many  suggestions  for  a  frontage  line  between 
St.  Mary's  and  St.  Clement's  churches,  the  London 
Cotmty  Council  has  chosen  the  cheapest  and  the 
worst.  The  frontage  line  now  laid  down  hes  at  a 
very  awkward  angle  with  St.  Mary's  Church,  and 
«hen  produced  cuts  into  the  middle  of  the  tower 
of  St.  Clement's.  The  street,  so  arranged,  would 
have  an  irregular,  haphazard  effect,  entirely  wanting 
in  the  regular  dignity  and  beaaty  proper  to  so  great 
a  scheme  as  the  alteration  of  the  most  important 
thoroughfaie  in  the  capital  of  the  Empire. 

Admitting  that  -Mr.  Hamo  Thomycroft's  fine 
scheme  is  too  costly  to  be  entertained.  I  would 
point  out  that  three  other  proposals  have  been  before 
the  Council  which  more  or  less  avoid  these  mistakes 
and  that  the  one  pro[>osed  by  tbe  Royal  Institute  of 
Architects  and  that  suggested  by  Mr.  Riley,  the 
architect  of  the  Board,  do  not  involve  a  ruinous 
sacrifice  of  ground  value,  comideriDg  the  importance 
of  the  occasion.  I  trust  it  may  not  be  too  late  to 
ui|^  the  reversal  of  a  decision  10  unworthy  of  a  great 
opportunity. 

Another  seiioos  danger  which  threatens  the  archi- 
tectural effect,  if  we  may  judge  by  what  has  been 
begun,  is  the  enormous  scale  of  the  buildings  that 
seem  to  be  contemplated.  The  scale  proper  to  tbe 
street  is  given  by  Somerset  Mouse  and  the  two 
churches,  which  rank  among -the  most  valuable  archi- 
tectural ornaments  of  London,  and  have  always,  till 
lately,  dominated  every  view  of  the  Strand,  and  should 
continue  to  do  so.  But  the  improvements  committee 
of  the  Council  promise  us  *'  u^mposingefTect  for  tbe 
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batldiogs  to  be  erected  on  tlie  lUffthoit  dde  of  the 
Strand,**  from  which  we  may  anticipate  ■  continua- 
tioD  of  the  enonnons  pile  next  the  new  Gaiety  Theatre, 
which  will  reduce  the  churches  to  iiuignificance. 
From  this  disaster,  I  hope  some  expression  of 
poblic  opinion  will  save  us.  There  b  plenty  of 
roan  for  "  impodng  effects ' '  in  Kingsway  and 
AJdwych,  where  there  will  be  do  old  buildings  to 
spoil.  We  do  not  want  them  in  the  Strand.  The 
Coonty  CoancU  owns  the  site,  and  can  make  any  rule 
ibcy  please  as  to  sca'e.  A  reduction  in  height  would 
■0  doobt  mean  some  pecuniary  sacrifice,  but  I  venture 
to  think  that  in  no  other  capital  of  Europe  would  that 
be  allowed  to  prevent  so  grand  a  schme  from  being 
carried  out  in  the  best  way  for  architectural  effect. 
If  purely  commercial  considerations  are  always  to 
prevail  when  the  question  between  an  artistic  and 
an  inartistic  way  of  doing  things  touches  our  pockets, 
suiely  the  elaborate  system  of  art  teaching  we  bo 
diligently  promote  throughout  the  country  may  be 
itQ^wted  of  initiocerity  and  of  being  little  more  than 
anexpejsiiv  imposture. 

T.  G.  Jackson. 


OBITUARY. 


Si»  Isaac  Lowthian  Bbli,  Bart.,  LL.D., 
F.R.S. — Sir  Lowthian  Bell,  who  died  at  his  resi- 
dence, Rounton  Grange,  Northallerton,  on  the 
20th  inst.,  had  been  a  member  of  the  Society  of  Arts 
bince  1859.  He  was  elected  on  the  Council  in  1876, 
and  in  1895  he  was  awarded  the  Albert  Medal  of  the 
Society  "in  recognition  of  the  services  he  has  rendered 
to  Arts,  Manufoctures,  and  Commerce  by  his  metal* 
brgKol  researches,  and  the  resulting  devdopmenl  of 
ibe  iron  and  sled  industries."  He  was  bora  on 
Febinary  15.  1816,  at  Newcastle,  his  bther  being  an 
iioonutter,  Mr.  Thomas  Bell,  and  bis  mother,  a 
daughter  of  Sir.  Isaac  Lowthian,  of  Newbiggin,  in 
Caroberiand.  Alter  attending  Edinburgh  University 
u>d  the  Sorbonne.  Paris,  he  spent  fonie  time  in  travel 
on  the  Continent,  and  then,  at  the  age  of  twenty-four, 
«teicd  the  Walker  Itonwoiks,  near  Newcastle,  in 
*bich  bis  father  was  a  partner.  There  he  remained 
lifl  1850,  when  he  became  connected  with  chemical 
*eiks  at  Washington,  in  North  Durham,  Under 
In  ducction,  these  became  one  of  the  most  im- 
portant concerns  of  their  kind  in  the  North  of  Eng- 
IumI.  He  greatly  enlarged  them,  and  laid  down  ex- 
MBHve  plant  for  the  manufacture  of  an  ozychloride  of 
Ind  intiodnGed  as  a  substitute  for  white  lead  by  his 
blher-iB'law,  Mr.  H.  L.  Pattinson,  F.R.S.,  with 
»hom  be  was  associated  in  the  business  at  Washing- 
ton. There,  too,  was  introduced  in  i860  almost  the 
first  plant  m  Engbnd  for  the  manufacture  of  alumi- 
•riam  by  the  Deville  sodium  process.  Soon  after  the 
diMovtty  of  the  main  bed  of  Cleveland  ironstone  near 
MkUkshfoogh  by  John  Vaoghan,  in  l85<^  in  conjunc- 
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tiiHi  with  his brothers'^lMiBiasand  John,  hestarted  iron 
works  at  Port  Clarence,  on  the  north  bank  of  the  Tees. 
In  the  development  of  tlie  Cleveland  iron  industry  his 
6rm  played  a  very  important  part,  and  uhat  has  been 
the  extent  of  that  development  may  be  judged  from 
the  fact  that  whereas  the  district  in  1850  produced 
less  than  25,000  tons  of  pig  iron,  at  the  present  time 
Middlesborough  accounts  for  about  one  quarter  of 
the  total  output  of  this  country.  The  establishment 
of  a  chemical  laboratory  in  connection  with  the 
Gaience  works  shows  how  fully  Bell  realised  the  im- 
portance of  the  sdenlific  study  of  industrial  processes, 
and  his  own  reseaiches  on  the  chnnistiy  of  iron  and 
steel,  some  of  which  have  been  translated  into  French 
and  German,  have  become  classic.  Many  of  the  most 
important  of  these  appeared  first  in  the  form  of 
papers  read  before  the  Iron  and  Steel  Institute, 
and  a  number  of  them  were  subsequently  collected 
and  publitihed  in  a  thick  volume  entitled  "  The 
Chemical  Phentmiena  of  Iron  Smelting."  Sir 
Lowthian  was  also  the  author  of  a  book  on  the 
*' Principles  of  Iron  and  Steel  Manuracture,"  as  well 
as  of  many  papers  contributed  to  other  scientific 
societies.  He  was  one  of  the  original  founders  of  the 
Iron  and  Steel  Institute  in  1869,  he  filled  the  office 
of  presidoit  from  1873  to  1875,  and  in  l874he  became 
the  first  recif^t  of  the  gcdd  medal  instituted  Sir 
Heniy  Bessemer  the  year  before.  He  was  a  past 
piebident  of  the  Institution  of  Mechanical  Engineers. 

Admiral  StR  Erasmus  Ommakney,  K.C.B,, 
P'.R.S. — Sir  Erasmus  Ommanney,  who  died  at 
Southsea,  on  Wednesday,  3ist  inst.,  had  been  closely 
connected  «ilh  the  Society  of  Arts  for  many  years. 
He  was  elected  a  member  in  1864,  joined  the  Council 
in  1870,  and  was  a  vice-jvesident  from  1874  to  1887. 
He  was  a  frequent  attendant  at  the  e^-ening  meetingSr 
and  the  oiiginal  Chairman  of  the  African  Section, 
which  was  founded  in  1874.  He  was  bom  in 
1814,  and  was  the  seventh  son  of  Sir  Franci* 
Moljnenx  Ommanney,  for  many  years  M.P.  for 
Barnstaple,  and  well-known  as  a  Naval  agent.  He 
entered  the  Navy  in  August,  1826,  under  the  care  of 
his  uncle,  John  Ackworth  Ommanney,  then  captain 
of  the  74-gnn  ship  Albion,  which  in  December  con- 
vnyed  to  Lisbon  the  troops  sent  out  for  the  defence 
of  Portugal  against  the  Spanish  inva^on.  From 
Lisbon  the  Albion  joined  the  Mediterranean  Beet, 
under  the  command  of  Sir  Edward  Codringtcm,  and 
took  an  effective  part  in  the  battle  of  Na^-arino,  on 
October  v>t  1827.  Havhig  passed  hu  examina- 
tion in  1833,  he  was  promoted  on  December  1835, 
to  be  lieutenant,  and  a  few  d^-s  later  was  qipointed 
to  the  Cave,  a  small  frigate  under  the  command  of 
Captain  (afterwards  Sir)  James  Clarke-Koss  about  to 
proceed  to  Baffin's  Bay  for  the  relief  of  a  numbter 
of  whalers  reported  to  be  caught  in  the  ice.  The 
objects  of  the  expedition  were  successfully  carried  out, 
notwithstanding  the  extreme  danger  of  the  navigation 
during  the  winter  months.  Lieut.  Ommanney  was 
then  for  three  years  fUg-lffi^^^gnJy  ©|&<^^^ir 


JOURNAL  OS  THE  SOC/JSTT  OF  A^TS,  .       iwfar  30. 


J.  A.  Ommatmey,  on  the  Lisbon  station  and  in  the 
Mediterranean  ;  and  on  October  9,  1840,  be  was  pro- 
moted to  be  commander.  For  three  years  he  com- 
manded the  Vesuvius  steamer  in  the  Mediterranean. 
On  November  9,  1846,  he  was  promoted  to  the  rank 
of  captain,  and  dwing  the  yean  1847-48  he  wai 
emfidojed  under  the  Govern ment  Commisnon  in 
Irdand,  cartTiog  into  effect  the  relief  measures  and 
the  new  Poor  Law.  In  1850-51  he  commanded  the 
Assistance  in  the  Arctic  search  expedition,  under 
Captain  Horatio  Austin,  and  was  the  actual  discoverer 
on  August  35,  1850,  of  the  Br^t  traces  of  Sir  John 
Pranklin,  which,  on  a  fuller  examination,  proved  that 
bis  ships  had  wintered  at  Beechey  Island.  He  also 
directed  an  extensi\-e  system  of  sledge  journeys,  by 
which  the  coast  of  Prince  of  Wales  Land  was  laid 
down.  On  his  return  from  the  Arctic  he  was  appointed 
Deputy  Controller  of  the  Coastguard,  and  on  the  out- 
bmk  of  the  Russian  war  was  sent  to  the  White  Sea 
in  command  of  a  small  squadron  which,  during  the 
summer  of  1854,  blockaded  Archangel,  prevented  all 
coasting  trade,  and ,  destroyed  large  quantities  of 
Government  property.  In  1855  be  was  captain  of 
Che  Ila-wke,  a  ship  of  bo  guns,  in  the  Baltic,  and 
was  employed  for  the  greater  part  of  the  time  as 
senior  officer  in  the  Gulf  of  Riga,  where  a  rigid 
blockade  was  kept  up.  In  1857  he  commanded  the 
&)-gun  ship  Ifrunswick  in  the  West  Indies.  He  ob- 
tained flag  rank  on  November  12,  1864,  and  on  March 
13, 1867,  wasmade  aC.B.  He  became  a  Vice- Admiral 
on  July  14,  1871,  and  an  Admiral,  on  the  retired  list, 
on  August  I,  1877.  A  few  days  later,  August  13,  be 
was  knighted.  He  had  the  medal  for  Navarino  and 
the  Baltic;  in  1890  be  recdved  from  the  King  of 
<3teece  the  Cross  of  Grand  Commander  of  the  Order 
of  the  Saviour;  and  on  June  26,  1902,  the  intended 
date  of  King  Edward's  Coronation,  he  was  nominated 
a  K.C.B. 


GENERAL  NOTES. 


Indian  Technical  Scholakships  for  Textile 
SiUDV.— The  Bombay  Local  Government  has  recently 
invited  applications  from  candidates  for  two  scholar- 
ships tenable  for  a  period  of  two  years.  The  recipients 
are  to  proceed  to  Ejigland  to  undergo  a  special  course 
of  study  in  subjects  connected  with  the  textile 
industry.  Each  scholarship  is  of  the  value  of  150  a 
year,  and  in  addition  a  second-class  passage  to  and 
from  England,  together  with  the  fees  charged  for 
special  courses  of  study,  will  be  paid  by  the  Govern- 
ment. One  scholarship  is  to  be  assigned  for  a  special 
course  of  study  in  accordance  with  the  textile  syllabus 
of  recognised  English  institutions.  The  recipient  of 
the  other  scholarship  is  to  undergo  a  thwough  course 
of  chemistry  in  Its  application  to  textile  requirements, 
and  especially  to  textile  fabrics.  Applications  are 
recei^-able  from  those,  who,  in  addition  to  having  been 
engaged  in  practical  textile  wotk  for  at  least  two  years, 


have  also  passed  through  the  full  textile  course  of  the 
Victoria  Technical  Institute,  or  have  obtained  the 
B,Sc.  degree  at  the  Bombay  University.  The  Govern- 
ment reserves  the  right  to  extend  these  scholarships 
for  a  third  year  in  the  event  of  good  progress  having 
been  shown  by  those  holding  them. 

AusRicAN  Iron  and  Strfx  Production  in 
1903. — According  to  the  statistics  collected  by 
Mr.  James  M.  Swank,  the  general  manager  of 
the  Iron  and  Steel  Association,  there  was  only 
a  slight  decline  in  activity  during  1903.  The 
consumption  of  pig  iron  fell  from  18,436,700 
tons  in  1902  to  18,039,909  tons.  There  was  a 
slight  increase  in  the  production  of  open  hearth 
steel,  the  output  being  5,829,91 1  tons  in  1903,  as 
against  5,687.729  tons  in  1902.  On  the  other  hand, 
the  output  of  Bessemer  ingots  was  only  8,592,819,  as 
against  9,138,363  tons  in  1902.  Pennsylvania  has 
been  the  chief  centre  of  the  Steel  industry,  having 
produced  1,186,284  of  steel  raili,  as  agauut 
1,760,472  tons  manufactured  by  all  the  other  States 
of  the  Union.  Oat  of  a  total  American  output  of 
1.095,813  tons  of  structural  steel,  Pennsylvania  pro- 
duced 1,004,375  tons,  or  91  per  cent. 

Irish  Farm  Produce. — In  referring  to  the 
milk  question  in  the  last  issue  of  the  Journal,  it 
was  said  that  even  in  Ireland  efforts  were  being 
nude  to  improve  farm  management.  That  much 
remains  to  be  done  in  this  direction  is  suggested 
by  the  Repmt  of  the  Irish  Agrkalttual  Organisation 
Society  for  the  dghteen  months  ended  Jane  last. 
Referring  to  butter,  the  Report  says  that  a  fruitful 
source  of  bad  quality  is  to  be  found  in  the  carelessness 
displayed  by  milk  suppliers  in  cleansing  the  churns. 
"These  cannot  be  properly  cleansed  after  each 
delivery  except  by  a  thorough  scouring,  and  this, 
it  is  certain,  they  frequently  do  not  get.  To  over- 
come this  difficulty,  societies  are  advised  to  procure 
and  supply,  on  easy  terms  of  payment,  proper  steel 
chums.  A  case  came  under  the  notice  of  the 
Irish  Agricultural  Organisation  Society  quite  re- 
cently where  milk  was  supplied  in  bad  condition, 
and  when  butter  made  therefimn  had  to  be  sold 
at  148.  per  cwt.  under  the  current  market  price." 
As  to  the  treatment  of  cows,  the  report  says  "Hk 
feeding  and  general  treatment  of  dairy  cows,  in  the 
southern  counties  especially,  is  little  better  than  that 
which  is  meted  out  to  cattle  in  Siberia.  It  is  cruel, 
wasteful,  and  stupid.  Stan-ed  cows  cannot  produw 
good  calves ;  nor  can  they  pat  fat  in  the  pail  while 
they  are  vainly  engaged  in  trying  to  put  it  on  thfiur 
sorry  carcases."  As  for  Irish  butter,  the  trade  are 
told  that  more  attention  must  be  paid  to  deanlioes, 
attractiveness  in  appearance,  and  general  business 
details."  Still,  there  isimprovement,  and  reTrigeratkm 
has  done  much.  "  As  a  result  of  the  installation  of 
cooling  machinery  and  the  general  use  of  ice,  com- 
plainu  as  to  want  of '  body  *  are  growing  fewer  aoA 
fewtf,  and  in  no  ungle  case-^^js  a  icO|-(q)ei*t*'* 
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cmaieiy,  so  equipped,  had  any  difficulty  in  keeping 
within  the  Bmit  of  i6  per  cent,  (rf*  water  impoEed  by 
law.  And  there  can  be  no  question  whatever  that 
the  improved  produce  and  the  enhanced  value,  toge- 
ther with  the  absence  of  claims  for  short  weight,  have 
mote  than  justified  the  enterprise  of  those  societies 
wliidi  have  made  this  addition  to  their  eqaipmeot.** 

Alien  Imuigsation. — So  mnch  is  being  said 
jast  now  about  the  increase  in  aKen  immigation,  that 
it  nay  be  useful  to  quote  the  official  figmes  as  given  for 
lut  month  and  the  eleven  months  ended  November  30, 
1904,  comparing  them  with  the  cturesponding  period 
of  last  year.   The  total  nnmber  of  aliens  landed  in 
tbe  United  Kingdom  in  November,  1904,  num- 
bered 18,325,  as  against  13,433  in  the  corresponding 
month  of  1903,  but  of  these  7,824  and  6,449  respec- 
tively were  en  route  to  places  out  of  the  United 
Kingdom.   Thus  the  aliens  who  anived  to  remain  in 
November  of  this  year  numbered  10^99,  as  against 
6,684  in  1903,  and  of  these  1,138  aud  1,1 30  respectively 
were  sailors.   If  the  eleven  months  ended  Novem- 
ber 30,  1904,  arc  taken,  tbe  total  number  of  aliens 
bnded  on  our  shorn  in  1904  was  180,598,  compared 
with  198,259'ni  1903,  but  of  these  no  fewer  than  12 1,452 
wcre<»rvu/^tn  I903,and94,627in  1904.  Thenumber 
of  aliens  not  described  in  the  alien  lists  as  en  route  to 
placesoutof  the  kingdom  was  85,971,  as  compared  with 
76,807  in  1903,  or  an  increase  of  a  trille  under  12  per 
cent.   But  as  the  return  points  out,  it  must  not  be 
asHinietl  that  the  whole  of  tbe  85,971  come  to  this 
cooDtry  for  settlement,  "  there  being,  in  fact,  a  large 
emigration  of  foreigners  from  this  country,  while  many 
of  tbe  aliens  arrixing  from  Continental  ports  return  to 
tbe  Continent."   Taking  the  Xovember  returns,  by 
fitr  the  larger  number  of  aliens,  rot  en  route^  landed 
at  London — 6,147  out  ttfa  total  of  10^499— but  of 
tboK  en  rouU,  none  came  to  London,  the  vast  niajo* 
ritf  going  to  Giimsby  and  Hull.   It  is  noticeable  that 
of  the  alkns  landing  to  stay,  more  come  Hamburg, 
Bmnen,  and  Bremerha%-en,  than  by  any  other  route, 
eext  from  Rotterdam,  Amsterdam,  and  Antwerp,  and 
then  Irom  iibau.  Of  the  1,309  Russians  arriving  here 
from  Libau  last  month,  only  235  were  en  route, 
*heieas  of  the  905  coming  from  Finnish  ports  only 
113  were  not  en  route. 


MEETTNGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  8  o'clock  : — 

JAKUAIT  18.— "  Wueless  Telegraphy  and  War 
ConespondeDce."  By  Captain  Lionel  James. 
Sni  WiLLiAJ*  Henry  PaEKrK,  K.C.B.,  F.R.S., 
vin  preade. 

jAJiUAtY  25.—*'  London  Electric  Railways."  By 
iheHos.  Robut  P.  Porter. 

FnniDUy  l.— "  The  Navigation  of  tbe  NUe." 
BrSnWllLUllH.  PEtacE,  K.C.B.,  F.R.S. 


Fbbkuaet  8.— "Itme  Devdopoient  In  Flioto- 
graphy,  and  Modem  Mechanical  Methods  of  carrying 
it  oat."   By  R.  Chiu>  Baylbt. 

February  15 — 

February  22.  —  "  Some  Misconceptions  of 
Musical  Pitch."  By  John  E.  Borland,  [a)  Visual 
— due  to  conventional  but  inaccurate  notation; 
{b)  Aural— voiMxae  of  tone  mistaken  for  depth, 
brightness  for  height. 

niustnted  by  voices,  instruments  and  diagrams. 

March  i.— "The  British  Art  Section  of  the 
St.  Louis  EahilHtion."   By  ^dorb  Spielhann. 

Dates  to  be  hereafter  announced  : — 

"  The  Protection  of  Buildings  from  Lightning.'* 

By  KiLLINGWORTH  HEDGES,  M.Inst.C.E. 
•'The  Present  Aspect  of  the  Fiscal  Question." 

By  Sir  Charles  Malcolm  Kennedy,  K.C.M.G., 

C.B. 

"British  IVoodtands."  By  tbe  RiORT  HON. 
Sir  Herbert  Maewell,  Bart.,  M.F. 

"  The  Supply  of  Electricity."  By  JAUE-S  Nelson 
Shoolbred,  B.A,  M.Inst.C.E. 

"  Lake  Baikal  and  its  Connection  with  the  Great 
Siberian  Railway."   By  ArthI'R  Gulston. 

"Application  of  0«:tricity  to  the  Location  of 
Mmeral  Deposits."  By  Alfred  Williams. 


Indian  Section. 
Thursday  afternoons,  at  4.30  o'clock:— 

jANfARY  19. — "  The  Highlands  of  Sikkim."  By 
Dot'OLAS  W.  Kreshfield.  Sir  William  Lee- 
Warner,  K.C.S.I.,  will  preside. 

Febri'ARV  16.—"  The  Indian  Censns  of  1901." 
By  Sir  Charles  A.  Elliott,  K.C.S.I.,  LL.B. 
The  Right  Hon.  Lord  Georgb  Hamilton, 
G.C.S.L,  M.P.,  will  preade. 

March  16.—"  Manipur  and  its  Tribes."  By  T. 
C.  HoDSON  (late  I.C.S.). 

April  6, — 

May  II. — "  The  Manufactures  of  Greater  Britain. 
—III.  India."   By  Henry  John  Tozer,  M.A. 


Colonial  Section. 
Tuesday  afternoons  at  4.30  o'clock  : — 

January  24. — "  British  Commercial  Prospects  in 
the  Far  East."  By  B^RON  Brbnan,  C.M.G.,  late 
H.B.M.  C<maul>Geiienil  at  ShangM- 

February.  28.— "The  Manufactures  of  Greater 
Britain.— I.  Canada."  By  C.  F.  Just,  Canadian 
Government  Service  in  London. 

March  28.— The  Manu&ctnres  of  Greater  Britain. 
—  ir.  Australasia."  By  the  Hon.  Walter  liART- 
WELL  James,  K.C.,  Agent-General  for  and  late 
Premier  of  Western  Australia. 

May  23.— "The  Cape  to  Cairo  Railway."  By 
SIR  Charles  H.  T.  Mrrg^g^  ^^^gf^ 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,        D,c^r  so. 


■  Applied  Art  Section. 
Tuesdays,  at  4.30  or  8  o'clock:— 

Januarv  31,  8' p  m.— "  Calligrapliy  and  Illu- 
mination." Two  Papers.  By  Edwabd  Johnston 
and  Geaily  Hewitt.  Lewis  Foreman  Day, 
Vice-President  of  the  Society,  will  preside. 

February  21,  8  p.m.— "The  Queen  Victoria 
Memorial  as  compared  with  other  Royal  Memorials." 
By  Makio.v  H.  Spielmann.  John  Bei.chbb, 
A.R.A.,  Preddeat  of  the  Royal  Institate  of  British 
Architects,  will  presde. 

March  21,  8  p.m.— "West  Country  Screens 
and  Rood  Lofts."  By  F.  Bligh  Bond,  F.R.I.B.A. 
G.  F.  BoDLEY,  R.A.,  will  preside, 

Apkil  It,  4.30  p,m. — *'The  Monumental  Treat-  ' 
ment  of  Bronze."    ByJ.  Starkie  Gardner.  Sir 
Gfokge  Biruwood,  K.C.I.E.,  C.S  I.,  will  preside. 

May  16,  4.30  p.m. — "  Popular  Jewelry."  By 
Monsieur  Lalique  (Paris). 


Cantor  Lectures. 
Monday  evenings,  at  8  o'clock 

James  P.  Maginnis,  Assoc.M.Inst  C.E.,  , 
M.Inst.Mech.£.,  Reservoir,  Stylographic,  | 
atid  Fountain  Pens."    Three  Lectures. 

LECTLRE  I.— JaMARV  20.— Ancient  Writing 
Implemen's. — The  Stylus  and  Tabula— Calamus  or 
reed  pen— Stencil— Quillp,  quill  nibs,  attempts  to 
make  quills  more  5e^^^ceable — Substitutes  for  quills — 
Silver  pens — Ink  horn  and  penner — Ancient  writiof; 
outfit — Eastern  writing  implements — Survit-al  of  ink 
horn— Japanese  writing  box  and  pens—  Their  portable  j 
wTiting  set — Early  metal  pens— Steel  pens — Barrel 
]wns— First  patent  for  metallic  pens — Improvemmts 
in  steel  pens  with  the  object  of  increasing  their  ink- 
holding  capacity  —  Rcservdr  nibs,  various  iHustra- 
lions. 

Lecture  \\.—1?M'\:K9.\  2',.— Stylographic  Pens. 
—  Rudimentary  forms — Early  patents  — Rigid  points, 
needle  points —Various  writing  or  marking  pens- 
Modem  Stjlographic  pens,  Nota  Bene,  Cygnet,  and 
others — Gold  pen5,desciiption  of  manufoctuie. 

Lecture  IIL — Fhiruarv  ft.~Fountain  Pms. —  ■ 
Early  patents — Solid  ink— Vaiious  reed  arrange- 
ments —  Self-Blling  reservoirs,  flex'ble  reservoir?, 
piston  and  plunger— Modem  lypes  of  Fountain  pens, 
Swan,  Ideal,  Conklin,  Telican,  Unleakable,  Wirt, 
guilt.  Post,  Antofiller,  Fleet,  &c. 

DuGALD  Clerk,  "  Internal  Combustion 
Engines."    Four  Lectures. 

Febraary  13,  20,  27,  March  6. 

Herbert   Laws  Webb,    "  Telephony." 
Four  Lectures. 
March  13,  20,  27,  April  3. 

Alan  S.  Cole,  C.B.,  "Some  Aspects  of 
Ancient  and  Modem  Embroidery."  Two 
Lectures. 

Msy  I.  8. 


Hekry  Willock  Ravenshaw,  Assoc 
M.Inst.C.E.,  Mem.Fed.Inst.Min.Eng.,  "The 
Uses  of  Electricity  in  Mines/'   Two  Lectures. 

May  15,  22. 

Juvenile  Lectures. 

Wednesday  afternoons,  January  4  and  11, 
1905,  at  Five  o'clock,  Carmichael  Thomas, 
"  The  Production  of  an  Illustrated  Newspaper." 
(Two  Lectures.) 

Lectuke  I.— January  4. — A  short  histtufy  of 
the  early  days  of  iUnstrated  newspapers — Preptratiocs 
for  illustrating  events  -  How  sketches  are  made- 
Special  war  artists — ^Photography  on  the  battlelield— 
The  amateur  photographer— Drawing  from  dcetches 
Siege  sketches  by  balloon  post— Mafeldng  sketdies 
by  Colonel  Baden-Powell— Production  of  process 
plate*. 

Lecture  11.— January  ii. —  Compositors  at 
work— Preparation  of  stereos — Manufacture  of  paper 
— The  printing  office— -Folding  and  stitching  macUnes 
—Colour  printing— Importance  of  good  titles — ^Ibe 
editor's  waste*paper  basket — Curious  sketcbei:  the 
Ru.ssian  censor— Foreign  illustrated  newspapers. 

The  lectures  n-ill  be  fully  illustrated  hy  lantera 
slides.  An  exhibition  of  drawings  will  be  shown  at 
the  walls. 


MEETIXGS  FOR  THE  ENSUING  WEEK. 

Monday,  Jan.  z...  Victoria  Inititute,  8  AilelpSi-terrsff, 
'W.C,  \\  p  m.  Kev.  Arthur  Elwin, ''  Confaciam- 
iui.'' 

London  Inatitutioa,  Fin  ibary-  drcas,  E.G.,  *  p-"t 
(Juvenile  Lecture.)  Ur.  Eric  S.  Bruce,  "Bal- 
looM." 

Ti'BsuAY,  Jax.  3,  .Royal  Institution,  Alb*inarle-»trfet,  W.. 

3  p.m.  (luvcnila  Lectures.)  Mr  H  H.  C  unyng- 
haidet  "  Ancient  and  Uodcm  Uetbod*  of  M>.'atar- 
ins  Tiaic,"    (Lecture  IV.) 

■WmisfsuAY,  Jan.  4...SOCIETV  OF  ARTS,  Jobn-itraK. 

Adelphi,  W.C.,  5  p.m.  (Juvenile  Lectam.)  Ur. 
CannicliaFl  Tfaomat,  **The  Production  of  >b 
lllnttrat«d  Newipaprr."  (Lecture  I  ) 
London  Inctitation,  Fiaabury-circni,  B.C.,  4  p  <<>. 
([uvcnilc  Lecture.)  Mr.  Eric  S.  Bruce,  '  Aii- 
sliips.'' 

Thursi>av,  Jan.  5  ..Rojal  Institution,  Albemarlu  sum  I, 
W  .  3  p  m.  (Juvenile  Lrcturei.)  Mr.  H.  H- 
Cunyngbaiae,  "Ancient  and  Modem  Uetbodi  of 
Measuring  Time."  (Lecture  V.) 

FaiOAV,  Ja.n  6.. .London  Institution,  Finsbnrr-cirrus,  B.C. . 

4  pm.  (Juvenile  Lecturd.)  Mr.  Eric  S,  Bruce, 
"  Kitis  and  Flying  MACbinei." 

Architectural  Asiacintian,  18,  Tnf.on- street,  West- 
minster, a  P.B.  Ur.  Alfred  Cos, 
"  Libraries." 
GeologisU'  Auociation,  Universitj  College,  W.C., 
8  p.m.  Dr.  C.  Gilbert  Cullis.  "  The  Third  Issoe 
of  the  British  Association  Ueolopcal  Fferto* 
eraphs."  (Illnstnted  bj  lantern  slides.) 
Saiuxdav,  Jan.  7. ..Royal  Institudon,  Albemutu- street, 
W.,  3  p.m.  {Juvenile  Lectures  )  Mr.  H.  H. 
Cunynghamc,  "  Anciral^and  Modern  Methods  ef 
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NOTICES. 


NEXT  WEEK. 

Wednesday,  January  ii,  5  p.m.  (Juve- 
nile Lectures.)  Carmichaxl  Thomas,  "  The 
Production  of  an  Illustrated  Newspaper." 
(Lecture  It.) 

Further  details  of  the  Society's  meetings - 
will  be  found  at  the  end  of  this  number. 


PROCEEDINGS  OF  THE  SOCIETY. 


JUVENILE  LECTURES. 

On  Wednesday  afternoon,  January  4th,  Mr. 
Caruichael  Thouas  delivered  the  first 
lecture  of  his  course,  addressed  to  a  juvenile 
andience.on  "The  Production  of  an  Illustrated 
Newspaper." 

Mr.  Thomas  introduced  the  subject  of  his 
lectures,  the  past  history  of  which  is  hardly 
less  foscinating  than  its  modem  development, 
tiy  a  aummary  of  the  earliest  attempts  which 
were  made  to  accompany  the  paragraphs  of 
tiews  in  the  old  news  -  sheets  or  tracts  by 
Tough  drawings.  The  first  attempt  of  this 
kind  was  published  in  1607,  and  the  quaint 
woodcut  was  entitled  "Wofull  News  from 
Wales,  or  the  lamentable  loss  of  divers 
Villages  and  Parishes  (by  a  strange  and  won* 
derfnl  Flood)  within  the  County  of  Monmouth 
in  Wales,  vdiich  happened  in  January  last, 
1607.  whereby  a  number  of  his  Majesties  sub- 
jects inhabiting  in  these  parts  are  utterly  un- 
done." The  realistic  picture  of  this  occurrence 
was  foDowed  by  another  of  an  even  more 
tragic  kind,  which  was  also  taken  from  an 
early  seventeenth  century  tract.  The  title 
<tf  the  picture,  which  appeared  to  need 
considerable  explanation,  was  lengthy,  and 
can:  — "News  from  Fenrin   (Fenrhyn)  in 


Cornwall  of  a  most  bloody  and  uoex- 
ampled  Murther,  very  lately  committed  by  a 
Father  on  his  own  sonne  (who  was  lately 
returned  from  the  Indyes)  at  the  instigation 
of  a  merciless  stepmother,  together  with  their 
most  wretched  endes,  being  all  performed  in 
the  month  of  September  last,  anno  1618." 
The  son,  according  to  the  additional  details 
frunished  by  the  letterpress,  had  returned  to  his 
father's  house  without  saying  who  he  wasi  and 
had  been  murdered  in  the  night  for  the  sake  of 
his  money.  His  grasping  relatives  did  no 
locg  survive  him,  for  remorse  drove  them  to 
suicide.  It  was  such  incidents  as  these,  which 
formed  the  staple  attractions  of  the  news-sheets 
of  the  time.  - 

A  new  development  arose  with  the  appear- 
ance of  the  first  regularly  published  illustrated 
paper,  the  Mercurtus  Civtcus,  which  intro- 
duced portraits,  including  one  of  Charles  I.  and 
his  Queen,  and  another  of  the  Lord  Mayor  of 
1643,  Isaac  Pennington.  It  was  the  Mer- 
curius  Civicus  which  introduced  the  bad  pre- 
cedent of  publishing  as  an  authentic  repre- 
sentation of  the  man  of  the  moment,  any  con- 
venient portrait  which  happened  to  be  at 
hand.  The  Mercurtus  Civicus  was  founded 
in  1643,  and  the  illustrated  newspaper  might 
be  said  to  have  become  firmly  established  in 
1650,  and  to  have  made  steady  progress  during 
the  next  century.  In  the  eighteenth  century, 
it  sometimes  utilised  distinguished  artists  as 
illustrators.  The  heading  of  the  Jacohite 
yournei  which  Mr.  Thomas  threw  on  the 
screen  was,  for  example,  attributed  to  Hogarth ; 
and  towards  the  end  of  the  century,  the 
Observer  began  occasionally  to  introduce 
pictures  of  current  dfcenes,  and  events  of 
popular  interest.  A  very  interesting  one 
was  that  of  Mr.  Gumey's  new  steam 
carriage,  the  prehistoric  motor  car  as  it 
might  be  called,  which  was  exhibited  in 
Regent' s-park.  The  staid  THmes  followed 
suit  on  great  occasions,  and  the  day  after 
Nelson's  funeral,  in  1806,  published  a  very 
good  view  of  the  funeral  car.    Most  interesting 


JOURNAL  OF  THE  SOCIETY  OF  ARTS.  «,  ^ 


i5» 

also  were  the  illustrations  of  the  Cato-street 
Conspiracy  which  the  Observer  pubHshed, 
and  which  included  up-to-date  representations 
of  the  exterior  of  the  Cato-street  house,  and 
the  interior  of  the  bomb  itself.  With  the  rise 
of  the  Illustrated  London  News,  the  first 
paper  in  which  the  drawings  were  the  pre- 
dominant feature,  illustrated  journalism  took 
an  entirely  new  position.  The  paper  was 
founded  by  Herbert  Ingram, and,  still  conducted 
by  an  Ingram,  its  editorship  htos  remained  in 
the  family  for  three  generations.  Much  of  its 
earlier  success  was  due  to  the  drawings  of 
Mr.  (afterwards  Sir)  John  Gilbert,  a  fine  draw- 
ing fi-om  whose  pencil,  the  opening  of  Par- 
liament by  Queen  Victoria  in  1846,  was  shown 
on  the  screen.  The  Illustrated  London 
News  was  followed  by  T%e  Graphic^  founded 
in  1869  by  Mr.  W.  L,  Thomas,  and  this  in 
its  turn  was  followed  by  the  Daily  Graphic, 
whose  initiative  in  publishing  every  day 
pictures  of  the  previous  day's  occurrences, 
was  constantly  finding  fresh  imitators  among 
the  daily  newspapers  of  all  cotmtries. 

Having  sketched  the  rise  and  progress  of 
the  newspaper  which  published  illustrations, 
Mr.  Thomas  went  on  to  describe,  with  many 
illustrations  of  drawings  actually  made  and 
afterwards  reproduced,  the  work  of  the  artist 
and  the  artist-correspondent  in  gleaning  his 
material  and  despatching  it  to  the  office  of  the 
paper  where  it  would  be  reproduced,  either  in 
the  form  in  which  it  was  received,  or  developed 
so  as  to  make  it  suitable  for  reproduction.  One 
drawing  shown  was  that  of  a  Macedonian  in- 
surgent hurling  a  bomb,  a  sul:^ect  which  by  its 
nature  did  not  invite  the  artist  who  made  it  to 
linger  longer  in  the  neighbourhood  than  was 
sufficient  for  a  very  rough  sketch  ;  another  was 
that  of  the  act  which  won  for  Captain  Smj-th 
the  V.C.  at  the  battle  of  Khartoum  in  1898. 
The  first  of  these  sketches  was  '*  re- 
drawn "  in  a  London  studio  ;  the  second  was 
V finished",  by  the  artist,  Mr.  W.  Maud, 
at  the  seat  ot  war.  The  camera  and  the 
photographer  sometimes  took  the  place  of  the 
artist  and  his  pencil,  and  each  had  their 
diverse  uses  and  advantages.  A  snapshot  of* 
General  Kuropatkin  and  his  staff  watching  the 
battle  of  Liao-yang  was  rightly  and  ^ectively 
the  complement  of  a  drawing  made  by  the 
artist  (Mr.  Whiting)  of  the  general  aspect  of 
the  battle.  Each  picture  had  its  special  in- 
terest from  the  other.  Similarly  two  other 
snapshots,  one  of  which  showed  the  balloon 
accident  that  befdl  the  aeronaut  M.  Severo, 
and  the  other  the  sinking  of  H.M.S.  VU:- 


torid  by  the  Camperdown  In  i8g3>  ha^ 
a  tragic  and  realistic  interest  which  no 
drawing,  however  artistic,  would  possess. 
There  were  other  examples  in  which  by  its- 
ability  to  produce  an  effect  of  realism,  or 
of  irrefutable  occurrence,  the  camera  had 
the  advantage  over  the  artist,  just  as  there- 
were  many  instances  where  the  artist  by  cor- 
recting the  conhised,  or  indistinct,  or  in- 
sufficient impressions  of  the  camera  could  con- 
*vert  an  uninteresting  photograph  into  a  true 
and  lively  picture  of  what  actually  occurred. 

From  the  making  of  sketches  and  photo- 
graphs, Mr.  Thomas  turned  to  their  des- 
patch. He  described  the  sending  of  drawings 
from  Paris  (many  of  the  originals  of  which  lined 
the  walls  of  the  meeting -room)  during  the  siege. 
They  were  sent  by  balloons,  some  of  which 
were  brought  down  by  rockets  or  projectiles 
as  they  floated  across  the  German  lines,  some 
were  followed  and  captured  by  light  cavalry,  and 
one  actually  drifted  to  Norway.  These  sketches,, 
despatched  with  such  zeal  and  under  circum- 
stances of  such  difficulty,  conveyed  an  impres- 
sion of  Paris  during  the  horrors  of  the  siege- 
that  was  unsurpassable  in  its  realism.  There 
were,  however,  many  difficulties  encountered 
since  then,  which  if  overcome  in  a  less  inge- 
nious way,  called  fw  no  less  energy  and  deter- 
mination, and  there  were  the  drawings  sent 
out  from  Mafeking  by  General  (then  Colonel) 
Baden-Powell,  which  were  brought  south  by 
runner  and  eventually  found  their  way  to  the 
Graphic.  One  of  these  showed  the  boys  of 
the  Cadet  Corps  which  Lord  Edward  Cecil 
organised  during  the  siege ;  another  the  chil- 
dren playing  "Siege  Games";  another  the 
men  in  the  trenches  throwing  bombs  by 
means  of  sticks  ;  and  yet  another  the  Mafeking 
trenches  just  at  the  time  when  the  seventieth 
shell  was  bursting  after  a  long  day's  attack. 
"So  little  damage,"  said  the  accompanying 
letterpress,  "was  done  that  the  Boers  became 
quite  disgusted  after  -firing  1,500  94-pounder 
shells  and  withdrew  the  guns  altogether."  In 
another  part  of  Afiica,  during  the  last  Soudan 
compaign,  the  Graphic  artist  sent  his  letters 
and  telegrams  down  the  Nile  by  native  swim- 
mers. These  amateur  postmen  floated  sixty 
miles  down  stream  on  logs  and  delivered  their 
post  with  faithful  regularity.  The  difficulties 
were  hardly  less  great,  and  the  methods  of 
surmounting  them  hardly  less  ingenious  in  the 
present  war  in  Manchuria,  where,  as  the  Gra- 
phic artist  has  pictorially  shown,  warnings  are 
posted  up  everywhere  to  forbid  sketching  or 
photographing  without  pernritJJ^SiC 
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Finally,  after  describiog  the  postal  methods 
and  facilities  in  England,  Mr.  Thomas  de- 
scribed die  first  steps  which  were  taken  to  deal 
wth  the  drawing  when  it  reached  the  office  in 
order  to  fit  it  for  reproduction  and  printing. 
It  was  first  of  all  photographed  through  a 
screen.  The  screen  consisted  of  two  sheets  of 
glass  on  which  finely  ruled  parallel  lines  were 
drawn,  and  these  were  fastened  together  so 
that  the  lines,  at  right  angles  to  one  another, 
made  a  network  of  tiny  squares.  The  drawing, 
correctly  focussed  through  the  lined  screen, 
was  impressed  on  the  negative  behind  it,  and 
its  image  was  thus  broken  up,  as  it  were,  by 
the  meshes  of  the  screen  into  arrangements  of 
-stippled  dots,  close  together  where  the  drawing 
was  dark,  and  lar  apart  where  the  drawing 
^"as  light.  Nest,  a  piece  of  polished  copper 
was  coated  with  sensitized  glue  which, 
when  exposed  to  light,  became  hardened. 
This  was  pressed  in  contact  with  the  nega- 
tive, and  was  exposed  to  strong  light.  The 
parts  which  had  not  been  exposed  to  the 
light  washed  off  on  development  in  warm 
water.  In  other  words,  the  light  parts  being 
-soft,  were  washed  away,  and  the  dark  remained. 
The  plate  then  had  dark  and  light  assemblages 
of  dots  corresponding  to  those  of  the  photo- 
irraphic  nef^ative.  When  the  plate  thus 
-covered  with  dots  had  been  made,  it  was 
then  put  into  an  acid  bath,  which  bit  away 
the  spaces  between  the  dots,  leaving  them 
in  high  relief.  If  the  plate  were  now  inked, 
the  tops  of  the  dots  would  be  quite  black 
while  the  lower  surface  were  white  ,•■  and 
that  was  the  whole  secret  of  turning  a  draw- 
ing into  a  plate  from  which  prints  could  be 
made. 

The  second  lecture  will  be  delivered  on 
Wednesday  next,  the  nth  inst.,  at  5  p.m. 


INDIAN  SECTION. 

Thursday  afternoon,  December  8th.  Sir 
Chari-ES  H.  T.  Crosthwaitb,  K.C.S.I., 
Member  of  Council  for  India,  in  the  chair. 

The  CHAIKMAJ4  deplored  the  event  which  had 
caused  him  to  be  asked  to  take  the  Chair  that  after- 
Dooau  Th^  aD  must  regret  the  sudden  death  of 
IjotA  Haidwidte,aiDan  of  great  promise  and  courage, 
wbo,  if  be  had  lived,  would  have  taken  a  high  place 
amone  tbe  poUic  men  of  the  country.  The  Chair- 
man then  totiodoced  Sir  Frederic  Fiyer.  When,  in 
be  (the  Cbainnan)  went  to  Burma  as  Chief 
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Commissioner,  Sir  Frederic  was  Commissioner  of 
one  of  the  largest  divisions  in  the  upper  province,  to 
whidi  he  had  come  from  the  Punjab  wifh  the  repntation 
of  an  active  and  able  frontier  officer.  He  maintained 
and  increased  his  reputation  all  the  tnne  he  was  fn 
Burma,  and  after  be  (the  Chaimun)  had  left,  Sir 
Frederic  became  Chief  Commissioner  and  eventually 
Lieutenant-Governor.  He  came  before  them  that 
afternoon  with  1 7  years'  experience  of  Burma. 

The  paper  read  was — 

BURMA. 
Bv  Sir  Frederic  Fryer,  K.C.S.I. 

Physical  Features. 

The  province  of  Burma  stretches  along  the 
whole  sea-line  of  the  eastern  side  of  the  Bay 
of  Bengal.  It  is  bounded  on  the  east  and 
north-east  by  China  ;  on  the  north-west  by 
Bengal,  Assam,  and  the  Manipur  State ;  on 
the  west  and  south  by  the  sea  ;  to  the  south- 
east ties  the  kingdom  of  Siam.  The  total  area, 
including  the  Shan  States,  Chin  Hills,  and 
Karenni,  has  been  estimated  at  238,738  square 
miles.  The  area  of  Burma  proper  is  about 
'68,573  square  miles,  of  the  Chin  Hills  some 
10,250  square  miles,  and  of  the  Shan  States, 
which  comprise  the  whole  of  the  ■  eastern 
portion  of  the  province,  some  59.965  square 
miles.  The  extreme  length  of  the  province 
is  1,200  miles,  and  its  extreme  width  is  575 
miles.  The  population  is  10,489,024,  accord- 
ing to  the  last  census. 

Burma  is  watered  by  five  great  rivers,  of 
which  the  principal  is  the  Irawadi,  known  to 
the  Burmans  as  the  Ayawadi  or  Father  of 
Waters.  Burma  is  encircled  on  three  sides  by 
a  wall  of  mountains — the  Arakan  Hills,  the 
Chin  Hills,  the  Kachin,  Shan,  and  Karen 
Hills.  The  most  fertile  tract  in  Burma  is  the 
Irawadi  delta,  a  flat,  aUuvial  plain,  of  a  mo.st 
uninteresting  character,  12.000  square  miles  in 
area,  where  vast  crops  of  paddy  are  grown. 

The  People  of  Blrma  :  their  Religion 
AND  Cr.sroMs. 

The  people  are  described  by  Sir  Arthur 
Phayre,  in  his  "  History  of  Burma,"  as  a  union 
of  Mongoloid  tribes,  who  have  been  consider- 
ably influenced  by  immigrations  of  Aryans. 
The  Burmans,  however,  still  maintain  their 
distinct  nationality.  Their  language  and 
dress  are  peculiar  to  themselves.  So  also 
are  their  laws.  They  follow  the  Buddhist 
religion,  and  in  appearance  and  physique 
are  quite  dissimilar  to  ^lihiij^^ryans.  Though 
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the  Burmans  are  Buddhists,  they  have  a  great 
respect  for  spirits,  and  were,  no  doubt, 
Animists  before  they  were  converted  to  the 
religion  of  Buddha.  In  every  village  shrine 
are  found  local  "Nats"  or  spirits.  Some 
"Nats"  are  evil  and  some  good.  In  either 
case  it  is  well  to  keep  on  good  terms 
with  them,  and  whether  good  or  bad  they 
have  to  be  propitiated.  Burmans,  too,  have 
a  thorough  belief  in  charms.  They  believe 
that  a  man  may  be  made  proof  from  bullet, 
sword,  or  drowning. 

I  remember  finding  a  man  in  jail,  who 
had  been  sentenced  to  a  long  terra  of  im- 
prisonment for  killing  another  man.  He 
told  me  that  he  had  cut  off  a  man's  arm, 
and  the  man  had  bled  to  death.  He  explained 
that  the  man  said  he  had  a  charm  against 
sword  cuts,  and  had  challenged  him  to  cut  him 
with  a  sword.  He  acctnrdingly  did  so,  and 
was  much  surprised  at  the  result,  as  he  had  no 
idea  that  the  swoid  would  injure  the  man. 
The  story  told  me  was,  I  found,  quite  true,  and 
I  remitted  the  man's  sentence.  In  another 
case,  which  came  to  my  notice,  a  Burman  who 
had  what  he  thought  a  charm  against  drowning, 
asked  to  have  his  arms  and  legs  tied,  and  then 
got  his  firiends  to  throw  htm  out  of  a  boat  into 
the  river.  The  natural  result  was  that  he  was 
drowned. 

There  is  no  caste  among  Burmans,  and  they 
mix  freely  with  those  of  other  religions.  They 
are  exceedingly  hospitable,  and  in  all  but  the 
veiy  smallest  jungle  villages  there  is  a  guest- 
house, where  any  stranger  can  rest  himself  and 
be  supplied  with  food  by  the  villagers. 

There  is  no  such  thing  as  seclusion  of  women, 
and  women  mix  freely  in  society.  They  are 
consulted  in  all  matters  of  importance,  and 
most  of  the  petty  trade  of  Burma  is  carried  on 
by  women.  When  a  Burman  visits  an  English 
officer  he  is  generally  accompanied  by  his 
wife,  and  often  brings  his  daughters  too,  if  he 
has  any. 

Education  is  veiy  general  amongst  Bur- 
mans, as  in  every  village  there  is  an  ele- 
mentary school  kept  by  the  monk  or  monks, 
who  teach  the  boys  of  the  village.  It  is  very 
rare  to  find  a  Burman  who  cannot  at  least 
read  and  write. 

Burmans  are  naturally  kind.  They  &re  very 
fond  of  children.  They  also  treat  their 
animals  well.  Burman  ponies  and  cattle  are 
always  in  good  condition.  Burmans  never 
milk  their  cows,  as  they  think  it  wrong  to 
deprive  calves  of  their  natural  sustenance.  It 
is  only  when  Burmans  are  excited  that  they 


become  cruel.  They  are  all  fatalists,  and  lace 
death  with  equanimity.  It  might  be  thought 
that  they  would  make  good  soldiers,  but  in  this 
they  fail,  owing  to  their  want  of  any  habits  o4 
discipline.  The  Burman  has  often  been  tried 
as  a  soldier,  but  the  result  has  always  been 
failure. 

Burmans  are  cheerful,  gay  and  laughter- 
loving.  They  are  fond  of  gay  colours,  and  the 
women,  dressed  in  bright  colours,  with  flowers 
in  their  hair,  are  very  attractive.  They  are 
very  fond  of  theatrical  performances,  which 
are  often  very  long.  The  principal  roles  are 
those  of  Prince  and  Princess,  and  there  is 
always  a  clown  or  two.  Shouts  of  laughter  at 
the  clowns'  jokes  are  frequent. 

History  of  Burma. 

The  advance  of  the  British  power  in  Burma 
has  been  very  gradual.  Our  knowledge  of  the 
country  in  the  years  previous  to  the  first  Bur- 
mese war  is  derived  from  the  accounts  of  tra- 
vellers, and  from  the  reports  of  the  many 
ofBcers  who  from  time  to  time  visited  Burma 
in  charge  of  embassies  to  the  King  of  Burma- 
In  1695,  Messrs.  Fleetwood  and  Scaley  visited 
Ava  on  a  mission  from  the  Governor  of  Madras, 
andfivm  that  time  till  the  first  war  was  declared 
against  Burma  in  1S24  there  were  frequent 
missions  to  the  court  of  the  King  of  Burma, 
to  all  of  which  the  King  behaved  in  a  more  or 
less  arrogant  manner,  generally  considering 
it  beneath  his  dignity  to  receive  the  ambassa- 
dors sent  by  governors  who  were  themselves 
subjects  of  the.  kings  of  England. 

The  first  Burmese  war  was  due  to  the  en- 
croachments of  King  Hpagyidoa  on  our 
borders  in  Chittagong  and  to  his  invasion  of 
Kachar.  As  a  result  of  this  first  Burmese  war 
the  province  of  Arakan,  the  districts  of  Tavoy 
and  Mergui,  and  that  part  of  the  Tenasserim 
province  which  lies  to  the  east  of  the  Salween 
river,  were  annexed  to  the  British  dominions, 
in  February,  1826.  The  Kubo  Valley  was  also 
made  over  to  Manipur.  The  town  of  Maul- 
mein  was  then  rebuilt  and  became  the  head- 
quarters station  of  the  province  of  Tenasserim, 
which  it  still  continues  to  be.  In  iS.io,  the 
Kubo  Valley  was  restored  to  Burma  at  the 
intercession  of  Colonel  Burney,  the  first  Resi- 
dent at  the  Court  of  Ava,  an  annual  payment 
being  guaranteed  by  the  British  Government 
to  the  Raja  of  Manipur,  as  an  equivalent  for 
the  loss  of  the  valley.  Arakan  was  at  that 
time  administered  by  the  Commissioner  of 
Chittagong,  under  the  orders  of  the  Governor- 
General,  as  6ifras^@(9c5^e*'»''«' 
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Tenasserim  province  was  administered  under 
the  direct  orders  of  the  Governor-General  in 
the  latter  capacity. 

Tiie  second  Burmese  war  was  due  to  the  re- 
fusal of  the  then  King  of  Burma  to  be  bound  by 
tiie  Treaty  of  Yandabo*  which  terminated  the 
first  Burmese  war,  and  as  a  result  of  that  war 
<he  province  of  Pegu  became  part  of  the  British 
dominions,  and  the  whole  of  Lower  Burma  up 
to  Prome  was  lost  to  the  King  of  Burma. 
The  second  Burmese  war  was  determined 
by  the  Governor-General's  proclamation  of 
the  2oth  of  December,  1852,  annexing  the 
province  of  Pegu.  In  1853  the  whole  of 
Lower  Burma,  except  the  provinces  of 
Martaban  and  Tenasserim,  was  placed  under 
«oe  Commissioner,  with  his  headquarters  at 
Rangoon.  The  province  of  Martaban  con- 
drted  of  the  tract  between  the  Salween  and 
Tsitgoungf  rivers  up  to  Rouk  Pha  Wa,  west 
of  the  Panloung  mountains,  and  was  placed 
under  the  Commissioner  of  Tenasserim.  In 
1862,  the  whole  of  Lower  Burma  was  united 
into  one  province,  under  a  Chief  Com- 
misdoner.  Sir  Arthur  Phayre.  It  was  not 
(Dl  1885  that,  owing  to  disputes  with  King 
Thebaw,  war  was  for  the  third  time  declared 
with  Burma,  With  the  result  that  the  King 
was  deported  to  India,  and  in  1886  the  re- 
maining territories  of  the  King  of  Burma 
were  annexed  to  Great  Britain.  From  1886 
to  1897  the  whole  of  Burma  was  adminis- 
tered by  the  Chief  Commissioner.  On  the  ist 
of  May,  1897,  the  province  was  raised  to  a 
Lieutenant-Governorship,  and  a  Legislative 
Council  for  the  purpose  of  making  laws  and 
regulations  was  constituted.  The  number  of 
members  of  council  is  nine,  of  whom  four  are 
<xdinarily  non  -  officials,  and  the  Lieutenant- 
Governor  is  President  of  the  Council.  The 
Members  of  Council  are  nominated  by  the 
Lieutenant-Governor. 

Pacification  of  Upper  Burma. 

The  state  of  things  now  prevailing  in 
Burma  is  very  di£ferent  from  what  it  was 
when  I  first  went  to  Burma  in  August,  1886,  as 
a  commissioner  in  Upper  Burma. 

At  that  time  it  may  safely  be  said  that 
anned  opposition  to  our  rule  prevailed  through- 
out Upper  Burma,  except  in  the  capital,  Man- 
dalay,  and  in  those  parts  of  the  country  which 
were  dominated  by  our  troops.  This  was  a 
result  in  great  part  of  the  anarchy  which  had 
prevailed  in  the  last  years  of  Burman  rule,  and 
also,  in  a  measure,  of  the  number  of  armed  men 
vriio  had  ^persed  over  the  country  after  its 
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occupation.  ]n  King  Thebaw's  time  it  had 
been  usual  for  each  local  governor  to  counte- 
nance the  existence  in  the  tracts  of  country 
ruled  over  by  him  of  bands  of  armed  marauders, 
whose  misdeeds  he  overlooked  on  the  simple 
condition  that  they  confined  their  depredations 
to  the  jurisdictions  of  other  governors  than 
those  under  whose  protection  they  lived.  These 
marauders  preyed  on  their  own  countrymen, 
and  though,  after  annexation,  they  waged  a 
guerilla  war  against  the  British,  still  they 
never  ceased  to  plunder  and  murder  their 
fellow  subjects,  and  can  in  no  way  be  regarded 
as  patriots. 

It  was  only  by  putting  out  a  large  number 
of  military  and  police  posts,  by  establishing 
roads,  and  maintaining  constant  communica- 
tion by  patrols  between  the  different  posts,  by 
clearing  away  the  dense  jungle  in  which  these 
men  found  a  refuge,  and  by  persistently  dis- 
arming the  villagers,  that  any  head  could  be 
made  against  the  disturbers  of  the  peace. 
Very  much  was  gained  from  the  mutual  dis- 
sensions of  the  so-called  dacoit  leaders,  but 
the  measure  to  which  the  rapid  pacification  of 
Upper  Burma  may  principally  be  attributed 
was  the  Upper  Burma  Village  Regulation,  No. 
XIV.,  of  1887.  The  object  of  this  measure  was 
to  restore  and  enforce  the  system  of  village  re- 
sponsibili^  which  had  formerly  existed  in 
Burma,  but  which  had  long  fallen  into  disuse. 

This  Regulation  very  greatly  strengthened 
the  hands  of  district  officers,  and  villagers 
found  that  they  could  no  longer  harbour  and 
abet  dacoits  with  impunity. 

Before  the  Regulation  was  passed,  it  was  a 
village  saying  that  the  sword  of  the  dacoit 
was  sharp,  whilst  that  of  the  Government  was 
blunt,  that  is  to  say,  that  any  information 
given  to  the  Government  regarding  the  dacoits 
was  generally  followed  by  sharp  and  stem 
retribution,  whilst  villagers,  who  kept  in  with 
the  dacoits,  had  little  to  fear  from  the  Govern- 
ment. When  the  country  people  knew  that  the 
Government  could,  and  would,  protect  them, 
whilst  any  collusion  with  dacoits  would  be 
punished,  they  began  to  find  it  to  their  interest 
to  side  with  the  supporters  of  the  law,  and 
with  the  aid  of  the  people  thus  secured  there 
was  little  difficulty  in  clearing  the  country  of 
its  oppressors,  more  especially  as  pardon  was 
freely  given  to  all  dacoits  who  had  not  been 
guilty  of  heinous  crimes  on  condition  of  surren- 
dering their  arms  and  living  peaceably  in 
future. 

To  facilitate  the  carrying  out  o£^  the  Village 
Regulation,  all  villagetii9iftrsd^v^i@»@^t^'> 
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ade  themselves,  and  the  residents  of  villajifes 
not  in  a  position  to  defend  themselves  were 
required  to  move  temporarily  into  the  larger 
and  stronger  villages. 

So  rapidly  did  the  pacification  of  Upper 
Burma  proceed  owing  to  these  measures,  and 
to  the  ample  force  of  military  and  police  placed 
in  the  field  to  support  them,  that  at  the  close 
of  the  first  five  years  of  our  administration  of 
Upper  Biurma  violent  crime  in  the  upper  pro- 
vince was  less  than  in  the  lower  province. 

In  dealing  with  Burma,  it  must  be  remem- 
bered that  the  national  crime  of  Burma  is 
^ng  robbery  with  violence,  and  that  no 
Burman  is  thought  any  the  worse  of  by  his 
countrymen  because  he  is  a  dacoit.  Bur- 
mans  are  an  e:tcitable  race,  and  fond  of 
anything  which  relieves  the  ordinary  mono- 
tony of  life.  The  nature  of  the  country,  too, 
with  its  dense  jungles,  lends  itself  readily 
to  a  robber's  life.  Burmans  do  not  adhere 
to  the  tenets  of  their  religion,  which  is  most 
tenacious  of  the  sanctity  of  life.  If  violent 
crime  is  still  too  rife  in  Burma  there  is 
little  other  crime,  and  though  dacoily  is 
certainly  not  a  desirable  form  of  crime,  still, 
if  some  allowance  be  made  for  national 
idiosyncracies,  we  should  not  wonder  so 
much  at  the  difficulty  experienced  by  British 
officers  in  Burma  in  repressing  a  crime  which 
is  no  more  looked  upon  with  horror  by  the 
Burman  than  some  forms  of  murder  are  by 
the  Biloch,  and  most  forms  of  murder  by 
the  Pathan. 

Frontier  Questions  in  Burma. 

When  the  pacification  of  Burma  had  been 
accomplished  the  Government  turned  its  atten- 
tion to  fi-ontier questions. 

We  found  the  Shan  States  in  a  state  of 
anarchy.  Six  of  the  rulers  had  rebelled  against 
the  authority  of  KingThebaw.  We  began  the 
work  of  subduing  the  Shan  States  in  1887,  and 
all  the  chiefs  had  submitted  by  the  end  of 
1888.  We  entered  the  Chin  Hills  in  1888,  but 
it  was  not  until  1896  that  the  Chins  were 
effectually  disarmed,  and  even  then  they 
managed  to  obtain  fresh  arms,  and  the  dis- 
armament had  to  be  carded  out  again  in 
i8g8. 

The  Kachins  of  the  Bhamo  and  Myitk- 
jrina  district  were  a  great  deal  more  diffi- 
cult to  deal  with,  and  1903  was  the  first 
year  in  which  they  gave  no  trouble.  The 
Shan  States,  the  Chin  Hills,  and  the  Kachin 
Hills  are  each  administered  under  their 
own  regulations.   The  Shan  States  are  divided 


into  thp  Northero  and  Southern  States,  eacb 
under  a  separate  su|>erintendent. 

The  Revenue  System. 

Having  now  told  you  something  of  Burma 
in  general,  I  W'ill  proceed  to  give  a  short 
sketch  of  the  revenue  System  of  Burma,  which 
differs  much  from  what  we  have  been  ac- 
customed to  in  India. 

When  I  first  went  to  Burma  the  unit  of  the- 
revenue  system  was  in  Lower  Burma  the- 
circle,  and  in  Upper  Burma  the  village- 
Each  circle  or  village  had  a  headman  or 
Thugyi.  In  Lower  Burma  groups  of  villager 
had  been  united  into  circles,  and  the  original 
idea  of  a  village  headman  had  been  lost  sight 
of.  The  Thugyi  or  headman  was  a  revenue 
collector  and  little  else.  Now  as  Thugyis  in- 
Lower  Burma  have  died  out  or  retired,  the 
village  headman  has  been  restored,  and  the 
circle  headman  is  rapidly  disappearing.  The 
village  will  now,  therefore,  be  the  unit  through- 
out Burma.  The  restoration  of  the  village 
system,  under  responsible  village  headman^ 
was  one  of  the  reforms  inaugurated  \sy  Sir 
Charles  Crosthwatte. 

In  Burmese  times,  in  Lower  Burma  a. 
rough  calculation  was  made  of  the  cultivated 
land  in  each  village,  and  a  rate  per  acre 
was  levied  on  the  area  supposed  to  be  culti- 
vated. Besides  this,  one-tenth  of  the  pro- 
duce of  each  plough  was  taken  in  kind,, 
and  there  were  all  sorts  of  other  taxes* 
such  as  import  and  transit  duties,  mono- 
polies, and  forced  contributions  from  time  to- 
time.  In  1798,  for  instance,  the  king  levied  a 
forced  contribution  of  six  lakhs  of  rupees,  and 
this  operation  was  repeated  whenever  the  royal 
exchequer  needed  replenishing. 

In  Upper  Burma,  before  annexation,  the 
main  source  of  revenue  was  a  tax  called  Tha- 
thameda,  from  a  Sanskrit  word  signifying  one- 
tenth.  Each  household  was  required  to  pay 
one-tenth  part  of  its  estimated  annual  income 
to.  the  Crown.  The  whole  village  was  held 
jointly  responsible  fr>r  the  payment  of  this 
tenth,  which  was  assessed  according  to  the 
number  of  households.  The  amount  to  he 
paid  by  each  village  was  settled  according 
to  the  means  of  each  household  by  a  village- 
council  selected  by  the  community  and  called 
Thamadis.  No  revenue  was  levied  from  private 
lands,  but  from  State  lands,  which  consisted 
of  the  King's  privateproperty,  constantly  added 
to  by  confiscations  of  the  property  of  State 
offenders  and  by  royal  marriages,  revenue  was. 
levied  in  kind,  or  by  a  commutation  of  pay- 
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nents  in  kind  for  payments  in  cash.  Parts  of 
<he  State  domains  were  assigned  to  members 
«f  the  Royal  Family  and  to  Mgh  officials,  gener- 
ally for  life,  and  they  vere  allowed  to  make 
what  they  could  oct  of  them.  The  tenants  of 
State  lands  had  no  permanency  of  tenure  and 
were  constantly  liable  to  be  ejected  in  favour 
•of  other  tenants  offering  higher  rents  or  when 
the  estate  changed  hands.  The  royal  domains 
incladed  all  islands  in  the  river  and  all  forests 
and  uncultivated  lands. 

Id  Lower  Burma,  when  Arakan  was  an- 
nexed, the  villages  were  first  farmed  out  to' 
the  Tbugyi,  but  in  1828  the  revenue  was 
fixed  sammarily  for  each  village,  and  the 
Thugyi  were  alltiwed  10  per  cent,  commission 
on  the  revenue  for  the  trouble  of  collecting' 
it.  The  Thugyis  still  receive  commission  on 
their  collections  all  over  Burma,  calculated 
at  a  rate  which  varies  according  to  the 
■amount  collected,  but  not  exceeding  10  per 
«ent. 

In  the  Tenasserim  province,  an  average 
account  of  the  produce  of  each  village  was 
<aken  at  annexation,  and  a  revenue'  was 
fixed  by  assuming  i-5th  of  the  produce  to  be' 
<he  Government  share.  Besides  this  there 
was  a  capitation  tax  of  Rs.  5  on  married 
men  and  Rs.  2*8  on  bachelors,  which  is 
still  letied  throughout  Lower  Burma,  except 
in  certain  towns  where  a  land  rate  has  been 
imposed  in  lieu  of  capitation  tax.  In  1842, 
diese  diffierent  systems  were  done  away  with, 
and  revenue  commenced  to  be  levied  by  fixed 
fates  according  to  the  description  of  cultivated 
land.  These  rates  are  the  only  thing  fixed 
about  the  land  revenue  in  Lower  Burma,  and 
fcr  the  purpose  of  bringing  new  cultivation 
«nder  assessment  and  remitting  assessment 
«a  lands  which  have  fallen  out  of  cultiva- 
tion, annual  surveys  are  made  in  all  districts 
iduch  have  been  regularly  settled  by  the  Sup- 
plementary Survey  Department,  which  is  under 
*he  Director  of  I^nd  Records.  Any  person 
wishing  to  retain  his  land,  although  he  has 
thrown  it  out  of  cultivation,  can  do  so  for  five 
years  by  paying  a  faUow  rate.  In  districts, 
now  very  few,  which  have  not  come  under 
settlement,  the  supplementary  survey  work  is 
supposed  to  be  done  by  the  Thugyis.  If  any 
man  desires  to  reclaim  waste  lands  he  can 
apply  for  a  period  of  exemption  from  assess- 
ment, and  this  is  granted  according  to  the 
nature  of  the  land  to  be  cleared  and  the  labour 
likely  to  be  required,  to  clear  it. 

Ia  Upper  Burma  the  Thathameda  system 
has  imde^one  several  variations.   It  has  been 


«57 

decided  to  assess  all  private  lands.  The  rate 
of  assessment  Is  to  be  three-fourths  of  that  on 
State  landff.  The  rates  are  fixed  either  ac- 
cording to  the  class  of  soil  or  to  the  de- 
scription of  crop  grown.  Revenue  will  only  be 
levied  on  crops  which  come  to  maturity  in  both 
State  and  non-State  lands.  A  crop  which 
comes  to  maturity  has  been  defined  as  any 
crop  in  excess  of  one-fourth  of  an  average 
crop.  District'  officers  have,  howeve-,  been 
authorised  to  modify  this  definition  to  ari 
extent  which,  while  conforming  to  the  general 
principle,  will  adapt  it  to  local  conditions. 
The  Thathameda,  in  districts  in  which  it  has 
been  decided  to  assess  private  lands,  has  been 
adjusted  on  the  assumption  that  the  thama- 
dis  or  assessors  will  assess  those  who  derive 
no  part  of  their  income  ft'om  agriculture  at 
full  rates — Rs.  10  or  more,  and  the  agricul- 
turists at  lower  rates — Rs.  5  to  Rs.  3,  to  which 
the  average  thathameda  rate  has  been  re- 
duced or  even  less. 

In  certain  districts  such  as  Katha,  the  Ruby 
Mines,  Myitkyina,  and  Bhamo,  it  has  been 
decided  to  abolish  the  distinction  between 
State  and  non-State  land,  on  the  ground  that 
no  such  distinction  has  hitherto  been  re- 
cognised, and  that  no  promise  to  grant  differ- 
ential rates  has  been  made  by  the  Government. 

It  has  been  contended  by  some  authorities 
that  the  distinction  between  State  and  non- 
State  land  is  purely  artificial,  and  should  never 
have  been  recognised.  There  can,  however, 
be  no  doubt  that  it  was  recognised  for  several 
years  before  annexation,  and  that  when  Upper 
Burma  came  under  British  rule  land  known  as 
non-State  was  not  assessed  or  was  assessed 
at  favourable  rates,  as  compared  with  State 
land.  Whether  the  Burmese  Government  would 
have  maintained  the  distinction,  had  it  suited 
them  to  abolish  it,  may  well  be  doubted. 

The  distinction  is,  of  course,  very  incon- 
venient, and  it  necessitates  two  sets  of  rates  of 
assessment,  and  as  all  waste  land  is  State, 
any  extensions  of  non-State  holdings  into  waste 
land  are  liable  to  be  separately  assessed, 
which  will  add  considerably  to  the  cost  of 
supplementary  survey  in  the  upper  province. 

In  the  "  ya "  or  dry  up-lands  of  Upper 
Burma,  in  which  the  rates  of  assessment  are 
very  low,  the  distinction  between  the  two 
classes  of  land  has  been  ignored,  as  to 
differentiate  would  be  endless  trouble,  and 
the  extra  revenue  that  might  be  obtained  is 
not  worth  consideration.  The  practical  result 
is  that  State  lands  have  been  assessed  at 
non-State  rates.        ^^^.^.^^^  GoOglc 
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The  changes  of  system  enumerated  have 
been  embodied  in  the  Upper  Burma  Land 
and  Revenue  Regulation  by  an  amending- 
Regulation  V.  of  1901. 

In  every  district  it  must  be  decided  whether 
an  abatement  from  the  rates  6xed  on  soil 
or  crops  shall  be  made  before  these  rates 
are  applied  to  the  assessment  of  land  other 
than  State.  The  previous  sanction  of  the 
Governor-General  in  Council  is  necessary  to 
any  decision  on  this  point. 

The  whole  of  Lower  Burma,  with  the  ex- 
ception of  the  unsurveyed  districts  of  Salwcen 
and  the  Northern  Arakan  hill  tracts  and 
Tavoy  and  Mergui  and  a  few  other  districts, 
has  been  regularly  settled.  Five  districts  in 
Upper  Burma  have  been  regularly  settled, 
and  two  are  under  settlement.  The  usual  term 
of  settlement  is  15  years  in  Lower  Burma, 
and  ID  years  in  Upper  Burma,  where  things 
are  still  in  a  rather  fluid  state  from  a  revenue 
point  of  view. 

The  total  area  cropped  in  Burma  in  the 
year  1902-1903  was  11,355,614  acres,  and  the 
area  occupied  but  left  fallow  was  2,892,605 
acres.  The  total  land  revenue  was 
Rs.  19,832,883. 

The  peculiarity  of  the  land  revenue  system 
of  Lower  Burma,  as  distinguishing  it  from  the 
system  in  force  in  Northern  India,  is  that  in 
Lower  Burma  the  rates  of  assessment  alone 
are  fixed,  whilst  in  Northern  India  the  revenue 
of  each  village  is  settled  for  a  term  of  years. 
During  that  term  no  account  is  taken  of  land 
freshly  brought  under  cultivation,  nor  is  any 
reduction  ordinarily  given  for  land  thrown  out 
of  cultivation,  though  in  cases  of  calamity  of 
season,  or  some  exceptional  destruction  of 
crops,  suspensions  or  remissions  may  be  given. 
These  cases  are,  however,  not  considered  at 
settlement,  but  are  the  subject  of  special 
rules. 

Again,  the  Lower  Burma  system  diffei^  both 
from  that  of  India  and  that  of  Upper  Burma 
in  that  there  is  no  joint  responsibility  of  village 
communities  for  either  the  land  revenue  or  the 
capitation  tax  in  Lower  Burma.  Each  person 
from  whom  revenue  is  due  is  responsible  for 
the  amount  at  which  he  is  assessed  and  no 
more. 

Crops  Cultivated  in  Burma. 
Rice  is  the  crop  to  which  most  attention  is 
paid  in  Lower  Burma.  In  Lower  Burma  six- 
sevenths  of  the  total  area  under  cultivation  is 
devoted  to  rice.  It  is  sown  in  June,  trans- 
planted in  September,  and  reaped  in  December 


or  January.  The  soil  of  Lower  Burma  is  so 
rich  that  no  manure  is  needed  except  the  ashes 
of  the  stubble,  which  is  annually  burnt.  la 
Upper  Burma  the  rainfall  is  much  less  than  in 
the  lower  province,  and  much  more  uncertain, 
80  that  rice  ts  generally  grown  only  in  irrigated 
land.  Maize,  millets,  sessamum,  gram,  wheat, 
tobacco,  cotton,  beans,  peas,  mustard,  and 
indigo,  are  all  grown  in  Upper  Burma.  la 
Lower  Burma  other  crops  than  rice  are  little 
grown,  and  wheat  is  not  grown  at  all,  and 
cotton  in  most  districts  only  to  a  small  extent 
except  in  the  Thayetmyo  district. 

In  1902-1903,  1,423,000  tons  of  rice  were 
exported  from  Burma  between  the  ist  January 
and  the  30th  June,  and  this  export  was  mucb 
below  the  normal. 

Cotton  grows  in  the  dry  zone,  chiefly  in 
the  Thayetmyo,  Minbu,  Meiktila,  Myingyan, 
Sagaing,  and  Chindwin  districts.  The  soil 
and  climate  of  the  Mandalay  district,  in  which 
a  canal  has  been  constructed  by  the  Govern- 
ment, and  of  the  Shwebo  district,  in  which  a 
canal  has  been  nearly  completed  by  the  Govern- 
ment, should  be  very  suitable  to  Uie  growth  of 
cotton,  and  this  staple  might,  I  think,  be  intro- 
duced in  these  districts  on  a  large  scale. 
There  are  steam  cotton  presses  at  AUanmyo,  m 
the  Thayetmyo  district,  and  at  Myingyan.  At 
present,  most  of  the  surplus  cotton  grown  ia 
Burma  is  exported  to  China.  The  census- 
returns  of  1901  show  136,628  women  and  girls, 
employed  as  cotton  weavers  in  Burma,  and 
there  are  many  more  who  follow  cotton  weavmg 
as  a  subsidiary  employment.  Tobacco,  which, 
everybody,  man,  woman,  and  child  uses  in. 
Burma,  might  be  much  more  extensively 
grown.  At  present,  the  method  of  curing 
tobacco  is  not  properly  known,  and  large 
quantities  of  the  leaf,  which  might  easily  be. 
grown  in  Burma,  are  imported  from  India- 
An  attempt  was  made  in  the  eighties  to  im- 
prove the  method  of  tobacco  cultivation  in 
Lower  Burma,  and  an  experimental  tobacco- 
plantation  was  started  under  a  Government 
officer.  This  attempt  was  abandoned.  To- 
bacco seed  is,  however,  still  distributed,  and  in 
the  Thingwa  district  good  tobacco  is  grown, 
from  imported  seed. 

Irrigation  in  Burma. 
It  may  be  said  that  Burma  comprises  two- 
wet  zones  and  an  intermediate  dry  zone. 

The  lower  wet  zone  comprises  the  greater 
part  of  Lower  Burma.  The  districts  of  Prome,. 
the  upper-half  of  Tharrawaddy,  and  Tha- 
yetmyo, at  the  north  of  Lower  Burma,  have 
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a  smaller  rainfall  than  the  rest  of  Lower 
Burma. 

The  lower  wet  zone  enjoys  a  heavy  rainfall, 
owiag^  to  its  proximity  to  &e  sea.  llie  central 
diy  zone  has  a  scanty  and  uncertain  rainfall, 
as  the  excess  rain  clouds  from  the  lower  wet 
zone  vaporise  in  passage  over  this  lone  and 
discharge  themselves  in  the  upper  wet  zone, 
which  consists  of  the  northern-most  districts  of 
t'pper  Burma. 

Id  the  wet  zones  irrigation  is  unnecessary, 
except  in  the  upper  districts  of  the  lower  wtt 
zone,  where  irrigation  would  be  most  beneficial. 
The  rainfall  from  the  Pegu  Hills  might  be 
utilised,  were  it  not  that  the  streams  from  the 
hills  come  down  in  torrents,  bringing  down 
large  quantities  of  silt  and  sand,  and  are  conse- 
quently most  difficult  to  control.  For  this 
reason,  any  irrigation  projects  that  have  been 
examined  in  these  districts  have  been  con- 
sidered not  to  promise  sufficiently  good  finan- 
cial results  to  justify  their  being  undertaken. 

In  the  dry  zone  proper  there  are  perennial 
streams  or  rivers  from  which  canals  can 
be  constructed  at  a  moderate  expense.  The 
Burmese  Government  was  alive  to  the  utility 
of  canals  in  this  dry  zone,  and  when  we  took 
over  Upper  Burma,  we  found  several  canals 
and  irrigation  tanks  ia  Upper  Burma.  There 
were  four  canals  in  the  Mandalay  district, 
one  in  the  Shwebo  district,  thirteen  in  the 
Kyaukse  district,  and  two  in  the  Minbu  district. 
There  were  also  a  good  many  tanks.  The 
principal  tanks  were  the  Meiktila  Lake,  the 
Nyaungyan-Minhla  tank,  in  the  Meiktila  dis- 
trict, the  Kyankse  and  the  Yamethin  tanks  in 
the  Yamethin  district,  and  the  Kanna  tank  in 
the  Mynigyan  district.  There  were  also  many 
minor  tanks. 

All  those  works  have  been  repaired  and 
remodelled  by  us,  and  we  have  also  con- 
structed the  Mandalay  Canal,  40  miles  in 
length,  which  obtains  its  supply  of  water  from 
the  Madaya  River.  This  canal  has  14  dis- 
tributions. It  cost  47^  lakhs  of  rupees,  and  will 
irrigate  200,000  acres.  It  was  opened  by  me  as 
Lieutenant-Governor  in  January,  1902.  A 
canal  in  the  Shwebo  district,  27^  miles  long, 
with  two  branches  29  and  20  miles  long  re- 
spectively, is  in  coarse  of  construction.  The 
estimated  cost  is  48  lakhs  of  rupees,  and  it  will 
irrigate  258,658  acres.  This  canal  is  three- 
fourths  finished.  The  Mon  canals  in  the 
Minbu  district,  to  irrigate  78,575  acres,  have 
been  commenced.  They  are  estimated  to  cost 
44  lakhs  of  rupees. 
Beddes  these  works,  a  good  many  tanks 
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were  .  .construt&(^  ixi  the  Yamethin  and 
Ijlehttila  dieitrictg,  yih  the  scarcity  year  of 
1896.  '-ThQse_.{«ii1cs  are  not  of  much  use,  as 
in  years  of  good  rainfall  they  are  not  needed, 
and  in  years  of  scan^  rainfall  they  remain 
empty.  They  are  of  service  only  in  years 
of  moderate  rainfall,  when  they  hold  up  a 
certain  amount  of  water  which  is  very  use- 
ful  at  the  end  of  the  rainy  season,  when  the 
rains  cease  unusually  early.  ^Vhilst  on  this 
subject,  it  should  be  mentioned  that  two 
navigation  canals,  the  Fegu-Sittang  and  the 
Sittang  Kyaikto,  were  constructed  in  Lower 
Burma  before  1886.  They  were  intended  to 
obviate  the  hazards  of  navigation  by  sea 
round  the  Gulf  of  Martaban.  They  are 
exceedingly  useful,  and  ha\-e  also  drained 
large  areas  which  would  otherwise  be  water- 
logged. There  is  also  a  navigation  canal 
between  the  Twant^  and  Kanaingto  creeks 
\\\  miles  long. 

Numerous  embankments  have  been  made 
in  the  delta  of  the  Irawadi  River  to  protect 
cultivation  from  floods.  These  are  very  re- 
munerative works,  and  return  a  considerable 
interest  on  the  outlay  incurred  upon  them. 

The  following  is  a  list  of  the  embankments, 
and  of  the  percentage  they  return  on  the 
capital  outlay : — 

Retaras. 

Irawadi  (Kyangin)   1-64 

Westem  (Myanaang)   , .  b*66 

Series  (Heosada)    4'*93 

Thongwa  Island   1 7-28 

They  have  brought  large  areas  of  land 
under  cultivation.  Other  embankments  are 
in  contemplation. 

Communications. 
A  very  important  point  in  the  development 
of  a  country  is  that  there  should  be  good 
communications.  The  splendid  waterways  of 
Burma  have  been  taken  full  advantage  of. 
The  Irawadi  Flotilla  Company  have  a  large 
and  excellent  fleet  of  river  steamers.  They  ply 
on  the  Irawadi  and  Chindwin  and  Bassein 
and  Tenasserim  rivers,  and  their  branches. 
There  is  a  service  of  the  Arakan  Flotilla 
Company  in  the  Arakan  division,  which,  though 
on  a  smaller  scale,  is  very  useful.  There  are 
very  few  metalled  roads,  only  i  ,678  miles  in  all  ■ 
Burma.  It  is  true  that  roads  are  not  so  much 
wanted  in  Burma  as  in  other  countries,  as 
there  is  good  communication  by  water,  by 
rivers,  and  creeks  in  the  rains,  especially  in 
Lower  Burma.  There  are  also  7.903  miles  of 
unmetalled  roads.  Unmetalled^ads  ve  oE 
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little  use  in  the  rains,  and  they  are  not 
much  wanted  in  the  dry  weather  when  carts 
caa  travel  across  the  fields.  Bridges  over 
nuUahs  and  water  courses  are.  however,  in- 
dispensable. Feeder  roads  leading  to  the 
railway  are  also  most  necessary.  At  annex- 
ation  there  were  only  327  miles  of  railway  in 
Burma.    Now  there  are  1,343. 

The  first  line  opened  was  Rangoon  to  Piome 
(161  miles)  in  1877,  and  then  no  progress  was 
made  with  railways  till  1885,  when  «  line  166 
miles  long  was  opened  to  Toungoo.  This  line 
was  continued  to  Mandalay  (220  miles]  and 
opened  in  i88g,  andwas  of  much  help  in  the 
pacification  of  the  upper  province.  It  gave 
employment  to  the  people  and  opened  out'what 
was,  perhaps,  the  most  disturbed  portion  of 
Upper  Burma.  Since  then  the  following  lines 
have  been  added  : — 

Mu  Valley— 331  miles— opened  at  intervals 
between  i8gi  and  1899. 

Thazi-Myingyan — 70  miles— opened  to  Meik- 
tila  in  1895  and  to  Myiogyan  in  1899. 

This  line  runs  through  a  country  where  a 
great  deal  of  cotton  is  grown.  The  earthwork 
was  constructed  mostly  in  1896,  when  there  was 
much  scarcity  in  the  Meiktila,  Myingyan,  and 
Yaniethin  districts,  owing  to  the  failure  of  the 
rains,  and  proved  a  most  excellent  method  of 
employing  the  people. 

Sagaing-Alon— 70  miles— in  1896.  This 
line  avoids  a  long  detour  by  steamer  between 
Myinmu  and  Alon  on  the  Chindwin  River. 

Myohoung  to  Lashio  (177  miles). 

This  is  the  Mandalay- Kunlon  Railway,  of 
which  so  much  has  been  heard,  and  is  intended 
to  be  carried  on  some  day  into  China. 

This  line  was  a  very  expensive  one  and  it 
does  not  pay  anything  like  its  working  expenses. 
It  cost  Rs.  129,556  per  mile,  whilst  the 
average  cost  of  railways  in  Burma  calcu- 
lated, or  all  the  sections  taken  together,  is 
Rs.  89,000. 

Bassein  to  Henzada  and  on  to  Letpadan  on 
the  Prome  line — 115  miles. 

Then  there  are  over  32  miles  of  sidings  or 
minor  tranches,  including  62  miles  of  double 
line. 

The  Rangoon  to  Prome  line  pays  10  per 
cent,  on  the  capital  expended  on  it.  The 
Rangoon  to  Mandalay  line  earns  from  7  to 

8  per  cent. 

The  Mu  Valley  line  does  not  pay  yet, 
but  when  the  Shwebo  Canal  is  opened,  and 
when  there  is  su£Bcient  rolling  stock  to  woric 
the  line  properly,  it  will  certainly  do  so.  The 
branch  lines  are  doing  fairly  well,  and  a  very 


great  deal  is  expected  from  the  Bassein-Hen- 
zada  line. 

The  Mandalay-Lashio  line,  will  not,  I  fear, 
prove  remunerative  for  many  years.  Two  new 
lines,  the  Fegu-Moulmein  (120  miles]  and  the 
Henzada  -  Kyangin  (65  miles)  have  been 
sanctioned.  There  is  still  a  great  deal  to  be 
done  in  the  way  of  opening  out  Burma  by  rail. 
There  is,  of  course,  the  suggestion  that  Burma 
should  be  joined  with  India  by  rail  which 
will,  no  doubt,  be  earned  out  some  day. 

A  line  to  open  out  the  Southern  Shan  States 
is  very  urgently  needed,  and  there  are  many 
feeder  lines  which  it  would  be  advantageous 
to  construct.  . 

Then  a  bridge  over  the  Irawadi  river  at  Sa- 
gaing  is,  in  my  opinion,  greatly  to  be  denred. 
and  the  lines  to  Prome  and  to  Mandalay 
should  be  doubled. 

Forests. 

The  value  of  the  forests  of  Burma  has  long 
been  recognised.  The  most  valuable  forest 
tree  is  the  XxaSt^Ttctona  grandii).  It  is  a 
mistake  to  suppose  that  there  are  any  pure 
teak  forests.  The  teak  tree  is  found  sprinkled 
either  singly  or  in  groups,  intermingled  with 
many  other  kinds  of  forest  trees.  There  is 
said  to  be  generally  about  10  per  cent,  only  of 
teak  in  a  forest,  and  there  are,  says  Dr.  Nisbet, 
lately  a  conservator  of  forests  in  Bunna,  about 
150  different  genera  and  species  of  forest  trees 
to  be  found  in  each  several  forest.  These  form 
an  overwood  to  dense  masses  of  bamboo  and 
undergrowths  often  30  ft.  to  60  ft.  in  height, 
and  sometimes  shooting  up  to  lOO  ft.  or  more 
when  able  to  obtain  free  enjo3rment  of  light. 
Much  damage  was  done  to  the  forests  in  which 
teak  occurs  by  indiscriminate  felling  in  the 
early  days  of  our  administration,  particularly 
in  the  Tenasserim  forests. 

The  teak  tree  has  always  been  a  royal  tree 
in  Burma,  and  no  private  person  has  ever  been 
allowed  to  fell  a  teak  tree,  even  though  growing 
on  his  own  land,  without  a  licence.  The  pro- 
perty of  the  Government  in  teak  trees  being 
universally  admitted,  it  has  been  the  policy  of 
the  Government  gradually  to  reserve  all  forests 
in  ^ich  teak  is  found  in  any  quantity,  and 
there  are  now  nearly  20,000  acres  of  reserved 
forest  in  Burma.  This  area  is  being  gradually 
increased  year  by  year  as  the  Forest  Depart- 
ment are  able  to  examine  more  and  more 
forests.  AUhougfa  the  teak  tree  is  a  royal  tree 
there  are,  as  I  have  said,  many  other  trees 
and  much  undergrowth  in  a  forest,  and  in 
most  of  the  forests  the  ne^bcnmng  villagers 
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have  acquired  rights  which  have  to  be  care- 
fally  mquired  into.  Sometimes,  when  they 
are  Hisignificant,  they  are  bought  out,  but 
srdinarily  they  are  met  by  leaving  a  sufficient 
portion  of  the  area  to  meet  the  wants  of  the 
right  holders  outnde  the  boundaries  of  the 
reserve. 

The  extraction  of  timber  is  partly  done  by 
contractors,  under  the  immediate  control  of 
the  FOTest  Department,  and  partly  by  lessees, 
but  no  tree  may  be  extracted  that  has  not 
been  girdled  by  the  Government  forest  officers. 
Besides  the  teak  there  are  numerous  other 
trees,  which  are  reserved  with  the  object, 
jniDcipally,  of  protecting  them  from  destruc- 
tion. There  are  about  fifteen  different  reserved 
trees.  One  of  the  most  valuable  is  the  cutch 
tree  {Acacia  catechu),  which  grows  abundantly 
in  the  central  dry  zone.  The  cutch  wood  is 
chipped  up  and  bc^ed,  and  yields  a  rich  dark- 
hrown  dye. 

-  Then  there  is  the  india-rubber  tree  {JFicus 
elastica).  This  tree  is  indigenous  in  the 
dense  moist  sub-tropical  forest  to  the  north 
of  Myitkyina,  Mogaung,  and  Indavgyi,  and 
in  the  upper  portion  of  the  area  drained  by  the 
Chindwin  River. 

It  is  collected  by  Kachtns,  who  sell  it  to 
Chinese  traders.  The  produce  of  india-rubber 
ii  rapidly  declining  owing  to  indiscriminate 
tapping,  and  particularly  to  the  tapping  of  the 
roots,  which  kills  the  tree. 

These  india-rubber  forests  are  in  the  unad- 
miustered  area,  and  nothing  has  yet  been  done 
to  conserve  them.  Major  Wytlie,  when  canton- 
ment magistrate  of  Rangoon,  planted  a  few 
acres  at  Kokine,  near  Rangoon,  with  india- 
rubber  trees,  and  his  plantation  promised  very 
well.  Now  Government  have  commenced  the 
I^antii^  of  10,000  acres  on  King's  Island, 
■ear  Hergoi,  with  india-rubber,  with  a  view  to 
*Imw  what  can  be  done  with  inda-rubber  in 
Burma,  and  in  order  to  induce  private  persons 
or  syndicates  to  form  farther  plantations  of 
nibber.  There  is  an  experimental  garden  near 
Uergui  where  rubber  has  been  proved  to 
thrive,  and  for  this  reason  a  plantation  was 
fonned  near  Mergni. 

The  net  forest  revenue  of  Burma  in  1902- 
190J  was  Rs.  37,74,509.  The  total  export  of 
teak  in  that  year  was  229,570  tons,  of  an  average 
value  of  Rs.  88,52  per  ton. 

The  Forest  Department  in  Burma  is  under- 
handed and  might  be  very  considerably  in- 
creased ^th  great  advantage  to  the  adminis- 
tration of  the  forests.aodalso,  I  am  persuaded, 
with  nnich  benefit  to  the  forest  revenue. 
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Fire  protection  is  very  essential  to  the  con- 
servation of  fcmsts.  Over  5,000  acres  of 
forests  were  successfully  protected  from  fire  in 
1901-1903.  Improvement  in  felting,  to  encourage 
the  reproduction  of  teak,  and  the  formation  of 
teak  and  cutch  plantations,  are  among  the  im- 
portant tasks  of  the  Forest  Department.  The 
people  find  employment  in  these  plamtatlons, 
which  gives  them  an  interest  in  preserving 
them  from  fire. 

Excise  and  Opiuh. 

There  is  nothing  peculiar  in  the  administra- 
tion of  the  Excise  in  Burma.  Distilleries  are 
owned  by  private  firms,  who  are  required  to 
maintain  an  Excise  officer  on  their  premises. 
No  shop  fortiie  sale  of  liquor  or  opium  can  be 
established  without  the  consent  of  the  inhabit- 
ants of  the  locality. 

The  use  of  opium  by  Burmans  is  prohibited, 
except  to  persons  who  were  above  25  years  of 
age  before  the  1st  of  February,  1893,  and  who 
registered  themselves  as  habitual  consumers. 
The  prohibition  of  the  use  of  opium  by  Bur- 
mans  is,  no  doubt,  a  wise  measure.  The  use 
of  opium  is  contrary  to  the  Buddhist  reHgion, 
and  the  drug  is  very  deleterious  to  Burmans, 
who  are  prone  to  exceed  in  its  use  when  once 
they  have  formed  the  <^ium  hatnt.  The  use 
of  both  opium  and  spirituous  liquor  was  nomi- 
nally forbidden  to  Burmans  in  Upper  Burma 
in  the  time  of  the  Burman  monarchy,  and  we 
have  continued  the  prohibition,  and  done  our 
best  to  make  it  effectual.  In  T^wer  Burma 
we  do  not  prevent  Burmans  from  using 
spirituous  liquor,  and  the  consequence  is 
rather  anomalous.  A  Burman  may  buy 
spirituous  liquors  at,  say,  a  refreshment- 
room  on  the  railway  in  Lower  Burma,  but 
not  when  the  train  has  passed  the  boundary 
into  Upper  Burma. 

Opium  is  forbidden  for  Burmans,  except  to 
those  who  hold  a  certificate  allowing  them  to 
use  it,  in  both  Lower  and  Upper  Burma.  The 
prohibition  against  the  use  of  intoxicants  is 
very  difficult  to  enforce,  especially  in  the  case 
of  opium,  which  is  of  small  bulk,  and  is  easily 
concealed.  The  focilities  for  smuggling  opium 
are  very  great.  There  is  a  long  line  of  frnntier, 
and  the  numerous  passes  and  waterways  offer 
great  facilities  to  smugglers.  Opium  can  be 
and  is  introduced  from  China,  the  Shan 
States,  Siam,  and  the  Kachin  Hills,  and  from 
adjacent  districts  in  Bengal.  The  consumption 
of  opium  in  limited  quantities  by  Chinese  and 
other  foreigners,  who  use  it  with  more 
moderation  than  the  Burmans,  is  allowe^.^  The 
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Chinese  say  that  they  cAnoot  maintain  their 
health  in  malarious  climates  mthont  taking^ 
opium,  and  they  are  so  habituated  to  its  use 
that  they  insist  on  getting-  it  by  foul  means  if 
they  cannot  get  it  by  fair  means. 

Id  1873  rules  were  introduced  by  which  the 
right  to  deal  in  opium  was  sold  by  auction 
to  retail  vendors,  who  were  allowed  to  sell  a 
fixed  amount  calculated  on  the  number  of 
Icnown  opium  consumers  in  the  area  of  each 
shop.  The  retail  licences  were  nearly  always 
bought  by  Chinamen,  and  there  was  no  doubt 
that  they  increased  their  supply  of  the  drug  by 
smuggling,  and  that  opium  was  hawked  about 
freely  all  over  the  country. 

The  small  number  of  shops,  and  their  dis- 
tance from  the  homes  of  the  consumers,  gave 
a  premium  to  smuggling.  It  was,  therefore, 
decided  that  a  change  in  the  system  of  opium 
administration  was  needed,  and  with  a  view 
to  kill  the  illicit  trafiSc  and  to  render  prohibi- 
tion effectual,  the  sale  of  opium  licences  by 
auction  was  abolished  from  the  ist  of  April. 
1902,  in  Lower  Burma,  and  frxim  the  ist  of 
April,  1904,  in  Upper  Burma. 

The  sale  of  opium  has  now  been  entrusted 
to  selected  vendors  at  a  fixed  fee,  and  the  sales 
are  made  under  Government  superviaon. 

The  number  of  shops  has  been  increased  so 
as  to  bring  the  drug  within  reach  of  those 
entitled  to  use  it.  The  Excise  staff  has  been 
very  largely  increased,  and  there  is  now  a 
resident  Excise  officer  in  each  shop.  It  is  be- 
lieved that  the  result  of  these  measures  has  been 
a  distinct  check  to  the  contraband  trade,  owing 
to  the  displacement  of  illicit  opium  by  Govern- 
ment opium  sold  to  authorised  consumers  at 
licensed  shops,  but  that  the  measure  has  not 
been  altogether  successful  in  restricting  the 
.use  of  opium  and  in  keeping  it  out  of  the 
hands  of  non-registered  Burmans.  An  op- 
portunity was  given  to  those  who  had  failed  to 
'register  themselves  as  opium  consumers  in 
1893,  to  come  forward  and  do  so.  This 
-opportunity  was  taken  little  advantage  of.  and 
-this  is  not  much  to  be  wondered  at,  as  opium 
-consumers  are  much  looked  down  upon  by 
orthodox  Buddhists,  and  to  register  himself 
as  an  opium  consumer  is  looked  upon  by  a 
"Burman  much  as  to  register  himself  as  an 
'habitual  drunkard  would  be  looked  upon  by  an 
!Eng]ishman. 

The  opium  revenue  suffered  somewhat  by 
these  new  measures ;  but,  even  if  it  had 
suffered  more,  there  would  be  no  hesitation 
in  incurring  loss  of  revenue  if  the  object  of  the 
-opium  regulations  could  be  attained. 


The  total  revenue  from  Excise  and  opium  in 
1902  and  1903  was  Rs.  29,01,045.  The  use  of 
hemp  drugs  is  prohibited  throughout  Burma, 
and  their  importation  into  Burma  is  also  pro- 
hibited. The  prohibition  is  frequently  evaded 
by  Indians  who  are  accustomed  to  use  this 
drug.  Ganja  or  hemp  is  used  medicinally  for 
elephants,  and  a  aupi^  for  this  purpose  is 
always  obtainable  from  confiscations. 

Salt  Manufacture. 

Another  much  contested  question  is  the 
manufacture  of  salt  in  Burma.  At  present 
the  idea  is  to  tax  salt  of  local  manufacture  at 
the  same  rate  as  imported  salt,  viz.,  at  one 
rupee  per  mannd  of  82  lbs.  Salt  is  manufiac' 
tured  in  both  Lower  and  Upper  Burma.  In 
Lower  Burma  it  is  for  the  most  part  made 
along  the  sea  coast  by  evaporation  from  salt 
water,  and  in  Upper  Burma  it  is  manufactured 
from  brine  obtained  from  natural  salt  springs. 
About  5,500  families  are  engaged  in  sattmanu- 
facture,  and  prohibition  of  the  manuficture  of 
salt  in  Burma  would  throw  these  families  out 
of  employ,  at  all  events  for  a  time.  If  salt  of 
local  manufacture  can  be  so  taxed  as  to  gi\-e 
it  no  undue  advantage  in  competing  with  im* 
ported  salt,  the  manu&cture  of  this  salt  would 
not  be  injurious  to  the  revenue.  The  great 
difGculty  is  to  find  a  means  of  taxing  this  local 
salt  which  will  prevent  the  manufacture  of 
more  salt  than  the  Excise  assessments  cover. 

Up  to  1902  the  custom  bad  been  to 
levy  a  duty  on  the  vessels  employed  in 
the  manufacture  of  salt  calculated  on  the 
quantity  of  salt  each  vessel  is  estimated  to 
produce.  In  1902,  in  certain  prescribed 
areas,  free  licences  to  manufacture  salt 
were  issued  and  the  salt  so  manufactured 
had  to  be  stored  and  duty  was  leviable  only 
when  the  salt  was  sold.  The  salt  boilers  at 
first  refused  to  work  on  these  terms,  but  now 
they  have  been  accepted  in  two  districts,  and, 
if  the  experiment  proves  successful,  the  new 
system  will  be  generally  adopted.  Of  salt  im- 
ported into  Burma,  60  per  cent,  came  from 
Germany. 

Salt  is  largely  used  in  the  preparation  of 
"  Ngapi,"  which  is  a  preparation  of  fish 
largely  used  by  Burmans;  indeed,  "Ngapi" 
is  a  daily  article  of  diet  with  Burmans. 

The  fishery  revenue  of  Burma  is  very  large. 
In  1902-1903  it  brought  in  Rs.28,38,846.  The 
whole  question  of  fisheries  has  been  reported 
upon  lately  by  a  special  officer,  Major  Maxwell, 
who  takes  great  interest  in  the  subject,  and 
many  of  his  re(^n^^^i^d@^^^  improved 
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management  of  the  fisheries  have  been 
adopted. 

Mines  and  Minerals. 

There  is  no  doubt  that  Burma  contains 
considerable  quantities  of  minerals.  The 
minerals  worked  at  present  are  petroleum, 
rubies,  gx)ld,  tourmaline,  jade,  amber,  mica, 
steatite,  tin,  lead,  and  silver.  There  are  other 
minerals,  such  as  iron,  plumbago,  and  anti- 
mony, and  probably,  as  the  development  of 
the  country  proceeds,  much  mineral  wealth  will 
be  discovered. 

The  most  valuable  mineral  worked  now  is 
petroleum.  There  is  petroleum  in  the  Akyab 
and  Kyaukpya  district  of  the  Arakan  division, 
but  it  has  not  been  found  in  paying  quantities, 
though  it  has  been  worked  for  years. 

In  Upper  Burma  there  are  large  petroleum 
fields  at  Yenangyoung  and  Yenangyat,  in  the 
Hagfwe  and  Minbu  districts,  and  petroleum 
has  been  found  at  Singu,  to  the  North  of  the 
Yenangyoung  fields  in  the  Myingyan  district. 
The  Government  duty  on  petroleum  is  eight 
annas  (eightpence)  per  100  visa,  which  equals 
365  lbs. 

The  depth  of  the  oil  wells  worked  by  ^ro- 
peans  oa  the  Canadian  principle  is  usually 
from  200  to  500  feet,  but  some  are  very  much 
deeper.  Petroleum  is  worked  by  the  natives  in 
a  primitive  manner  with  shallow  wells  worked 
by  hand. 

The  Burma  Oil  Company  have  two  large 
refineries,  one  at  Rangoon  and  the  other  at 
Syrian,  which  is  a  little  below  Rangoon  on 
Che  river. 

The  company  also  own  tank  steamers  in 
which  it  is  sent  to  India  in  bulk.  There 
are  smaller  refineries  owned  by  other  com- 
panies at  Yenangyat.  The  oil  of  Yenang- 
young is  rich  in  paraffin  wax.  The  royalty 
on  petroleum  in  1902-1905  amounted  to  8  lakhs 
<rf  rupees,  and  the  petroleum  industry  is 
well  established  and  increasing. 

The  rubyindustrj-  is  leased  to  the  Ruby  Mines 
CoiDpany,and  is  provingremunerative.  In  July, 
(902,  the  mines  were  flooded  by  heavy  rain, 
but  this  year  the  company  has  declared  a 
dividend  of  15  per  cent.  A  new  lease  has 
lately  been  granted  to  the  Ruby  Mines  Com- 
pany, which  should  encourage  them  to  in- 
"vest  more  capital  in  the  undertaking.  The 
tnioes  are  at  Mogok  in  the  ruby  mines 
•district 

Rubies  in  small  quantities  are  found  in  the 
Myitkyina  district  in  the  extreme  north  of 
Burma,  where  they  are  worked  by  China- 


men, and  at  Sagayin  in  the  Mandalay  dis- 
trict in  the  marble  quarries.  Jade  and  amber 
are  found  in  the  M3ritkyina  district.  Gold 
was  found  in  the  Katha  district,  where  a 
company  was  formed  to  work  it.  The  reef 
on  which  the  company  was  working  has  been 
exhausted.  Another  company  is  dredging  for 
gold  on  the  Irawadi  river  above  Myitkyina, 
and  is  meeting  with  success.  Companies  have, 
I  understand,  been  formed  to  dredge  for  gold 
on  the  Chindwin  river  and  on  the  Sittang  river 
near  Shwegyin.  Gold  is  washed  by  the  natives 
on  the  Chindwin'and  Sittang  river  and  also  00 
Uyu  river,  which  is  an  affluent  of  the  Chindwin. 
Shortly  after  annexation  the  people  on  the  Uyu 
river  paid  in  their  revenue  in  gold. 

The  Burma  Coal  Company  work  coal  at 
Letkokbin  in  the  Shwebo  district.  The  coal  is 
not  of  very  good  quality  and  the  difficuUies  of 
transport  are  much  in  the  way  of  the  company. 
The  coal  has  to  be  carried  to  the  river  some  six 
or  eight  miles  distant  by  tramway  and  then 
sent  to  Mandalay  by  flats  belonging  to  the 
Irawadi  Flotilla  Company,  and  there  placed 
on  railway  trucks.  The  only  customer  for  the 
coal  is  the  railway  company,  and  the  coal 
suffers  much  from  frequent  handling.  The 
mines  might  be  connected  with  the  Mu  Valley 
railway  by  a  short  branch  line  about  20  miles 
long  if  the  capital  to  build  the  Hoe  could  be 
found. 

There  is  an  excellent  coal-field  on  the 
Chindwin  river,  another  at  Lashio  on  the  Man- 
dalay-Kunlon  line  which  the  railway  company 
contemplate  working.  There  is  also  roal  in 
the  Tenasserim  division,  at  Thayetmyo,  and 
at  different  places  in  the  Shan  States. 

Tin  is  found  in  the  Tavoy  and  Mergui  dis- 
tricts of  the  Tenasserim  division,  where  it  has 
been  worked  for  years  by  Chinamen.  A 
company  is  also  working  tin  in  the  Mergui 
district.  Previous  companies  formed  to  work 
tin  have  not  been  successful. 

Tourmaline  is  workjd  in  the  ruby  mines 
district,  steatite  in  the  Pakokko  and  Minbu 
districts,  silver  and  lead  in  the  Southern  Shan 
States.  The  working  of  mica  in  the  ruby 
mine  district  has  been  abandoned.  The  want 
of  sufficient  labour  is  much  felt  in  mining 
enterprises.  The  Burmese  population  is  sparse, 
and,  where  a  living  can  easily  be  got  from  the 
land,  there  is  no  great  attraction  to  work  in 
the  mines.  Cultivable  land  is  abundant,  and 
anybody  who  can  provide  the  small  capital  to 
buy  plough  cattle  and  the  necessary  agri- 
culturural  implements  can  break  up  waste  land, 
which  he  can  take  up  under  a  few  simpje' rules 
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Bunnans,  particulariy  in  Lower  Burma,  are 
well'to-do.  They  live  and  dress  well,  and  can 
afford  to  spend  money  on  pagodas  and 
festivals.  The  Burman  is  not  given  to  saving, 
and,  when  be  has  put  by  a  little  money,  h« 
takes  a  holiday  to  spend  it.  He  does  not  thiolc 
of  using  his  capital  to  make  more  or  of  making 
provision  for  his  family. 

Taxation  in  Upper  Burma  was  much  heavier 
in  the  time  of  the  monarchy  than  taxation  in 
Lower  Burma,  and  the  people  wer^:  not  so  well 
off.  The  rainfall  in  Upper  Burma  is  more 
precarious  and  the  crops  in  the  upper  pro- 
vince are  sometimes  a  failure.  Upper  Bur- 
mans,  therefore,  often  migrate  to  Lower  Burma 
to  work  in  the  rice-fields  and  to  help  in  getting 
in  the  harvests.  Many  of  them  take  up  land 
and  remain  in  Lower  Burma.  Employers  of 
labour  in  Burma  have,  therefore,  to  depend 
mostly  on  imported  labour,  which  can  be 
obtained  from  India  or  China.  Imported 
labour  is  expensive^  and  imported  labourers 
often  desert  for  more  remunerative  undertak- 
ings. There  have  been  a  good  many  schemes 
for  importing  the  surplus  population  of  con- 
gested districts  in  India  to  Bunna.  They  have 
generally  been  failures.  The  only  one  that 
has  had  any  measure  of  success  is  that  of  Mr. 
Milne.  This  gentleman  was  granted  30,000 
acres  of  land  in  the  Shwegyin  district  of  Lower 
Burma.  He  brought  over  settlers  from  Behar, 
from,  I  believe,  his  own  estates  there.  He 
supplied  the  settlers  with  all  they  required  until 
they  had  broken  up  land  and  made  themselves 
self-supporting.  He  gave  much  personal 
attention  to  the  scheme  and  spent  a  good  deal 
of  money  on  it,  and  above  all  he  had  influence 
over  the  settlera  who  had  relations  on  Mr. 
Milne's  Behaf  estates.  It  will  be  some  years 
before  the  settlement  will  commence  to  repay 
the  money  expended  upon  it,  but  the  experi- 
ment promises  to  succeed.  Under  an  arrange- 
ment with  the  Government  of  Bengal  immi- 
grants from  Behar  and  Chotia  Nagpur  can  get 
a  free,  passage  to  Burma,  but  not  many  have 
availed  themselves  of  this  privilege,  and,  until 
there  is  direct  communication  by  rail  between 
India  and  Burma,  no  large  influx  of  Indians 
into  Burma  is  to  be  expected. 

Large  numbers  of  coolies  come  from  Madras 
every  year  to  work  in  the  rice  mills  and  in  the 
fields,  but  the  great  majority  return  to  their 
homes  at  the  end  of  the  season,  and  only  a 
small  residuum  remains  in  Burma.  A  good 
many  military  policemen,  principally  Gurkhas, 
marry  Biurmese  wives  and  settle  in  Burma. 
They  find  ready  employment  in  keeping  dairies. 


which  the  BtHmans  never  do,  and  are  some- 
times found  in  the  most  out-of-the-waj  frfaces. 
In  spite  of  all  this  labour  is  scarce  in  Burma, 
and  is  likely  to  remain  so  for  many  years. 

It  will,  I  think,  be  a  bad  day  for  Burma  if 
ever  the  easy-goiog,  lau£^ter-loving  Burmans 
are  elbowed  out  of  their  own  conntiy  \fs  thrifty 
and  pushing  Chioamen  and  natives  of  India. 

Conclusion. 

In  what  I  have  said  about  Burma  I  have 
endeavoured  to  give  a  brief  account  of  Burma, 
showing  how  the  country  has  gradually  come 
under  British  rule,  what  is  the  character  of  the 
country  and  its  people,  what  the  laws  and 
customs  of  the  country  are,  and  what  our 
system  of  administration  has  been. 

Considering  that  no  part  of  Burma  was 
under  ftitish  rule  before  i8a6  it  may,  I  think, 
be  claimed  that  the  country  has  amply  repaid  our 
efforts  to  bring  it  under  settled  administration 
and  to  secure  its  progress  and  development, 
and  the  happiness  and  content  of  its  people. 

My  difficulty  in  dealing  with  the  subject  has 
been  how  to  condense  the  matter  before  me 
within  reasonable  bounds,  and  in  my  en- 
deavours to  be  brief  I  have  omitted  a  good 
deal  which  I  might  have  said  had  it  not  been 
for  my  fear  of  wearying  my  audience.  As  it  is, 
whilst  I  have  not,  perhaps,  escaped  from  being 
tedious,  I  trust  I  have  succeeded  in  giving 
you  some  idea  of  what  a  valuable  acquisition 
Burma  has  been  to  the  British  crown. 

Great  progress  has  been  made  since  the 
country  came  under  British  rule.  To  take 
over  a  country,  which  had  hitherto  been 
administered  in  the  roughest  and  readiest 
manner,  and  to  aj^ly  to  it  all  tiie  methods  of 
civilised  Government,  must  always  be  an  ardu- 
ous undertaking. 

When  we  took  over  Upper  Burma,  we  had 
to  equip  it,  as  we  had  previously  to  equip 
Lower  Burma,  with  every  kind  of  building 
needed  for  civilised  administration.  Courts 
of  law,  police  stations,  post  offices,  telegraph 
lines  and  offices,  barracks,  jails,  were  all 
wanting,  and  there  were  no  proper  houses 
for  officers.  All  these  have  been  or  are 
being  supplied.  There  is  still  something  left 
to  be  done  both  in  Upper  and  Lower  Burma. 
For  instance,  the  increase  of  cultivation, 
population,  and  revenue  in  the  delta  of 
Lower  Burma,  have  made  it  necessary  tO' 
add  another  district  to  the  Irawadi  division, 
in  spite  of  the  fact  that  an  additional  dis- 
trict bad  already  been^created  ten  years 
ago.     Then  tfeniiiS^eia^UfOiegl®  officers 
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has  SO  increased  in  Lower  Burma  that  a 
separate  judici^  service  is  now  found  to  be 
required  as  executive,  revenue,  and  judicial 
work  can  no  longer  be  carried  out  by  single 
officers.  All  this  means  additional  expendi- 
ture. Fortunately,  the  revenues  of  Burma 
have  hitherto  constantly  increased  from  year 
to  year,  and  with  the  large  area  of  cultivable 
waste,  which'  is  being  gradually  brought 
under  the  plough  there  is  no  immediate 
chance  that  the  limit  of  expansion  of  revenue 
will  soon  be  reached. 

Burma  seems  to  me  to  offer  a  very  favour- 
able field  for  the  investment  of  capital,  and  as 
the  country  becomes  better  known  more  and 
more  capital  will,  I  feel  sure,  be  attracted  to  it. 
In  any  rase  trade  must  increase,  and,  so  far  as 
I  can  foresee,  the  prosperity  of  Burma  is 
likely  to  continue  undiminished. 

If  nothin^f  else  could  be  said  for  British 
administration  in  Burma,  it  may  be  at  least 
asserted  that  the  condition  of  the  people  has 
been  improved  under  our  rule.  There  has 
been  a  considerable  advance  in  the  market 
price  of  produce,  and  in  many  districts,  where 
the  rates  were  settled  some  years  ago,  the  people 
have  had  the  fiill  advantage  of  this  advance., 
Statistics  show  that  the  indebtedness  of  the 
people  is  on  the  increase,  but  this  is,  I  take  it, 
not  any  indication  of  poverty,  but  it  is  due 
partly  to  the  fact  that  Burmans  are  naturally 
extravagant,  and  partly  to  the  fact  that  they 
have  borrowed  money  in  order  to  increase  the 
area  of  their  cultivation.  Grants  of  waste 
land  are  keenly  competed  for. 

There  has  never  been  any  general  scarcity 
in  Burma.  There  was  scarcity  in  three  districts 
of  Upper  Burma  in  1896-7,  but  even  in  that 
year  18,000  people  were  the  maximum  em- 
ployed at  one  time  on  famine  works.  The  food 
supply  of  the  province  is  greatly  in  excess  of 
the  needs  of  the  people  and  there  is  always  a 
Urge  surplus  available  for  export.  The  wages 
of  labourers  show  a-constant  tendency  to  in- 
crease, and  pauperism  is  practically  unkown. 

The  namber  of  tourists  who  visit  Burma  is 
steadily  increasing,  and  to  those  who  have  not 
visited  Burma  may  be  strongly  recommended 
to  do  so.  There  is  beautiful  scenery,  an  in- 
teresting people  willing  to  welcome  visitors, 
large  and  small  game  shooting  for  those  who 
can  find  time  to  enjoy  it,  archaeological  remains 
to  be  studied,  and  tfaoee-wfaoare  in  the  fortunate 
pontion  of  having  capital  to  invest  might  easily 
do  so  to  their  profit  in  Burma. 

There  is  a  great  field  for  an  agricultural 
bank  (similar  to  the  Agricultural  Bank  of 
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Egypt)  in  Burma,  and  many  other  openings 
might  be  found  for  the  employment  of  capital  in 
Burma  ;  24  per  cent,  is  now  readily  paid  for 
loans  to  agriculturists  on  good  security,  and 
the  development  of  the  countryis  much  retarded 
by  the  scarcity  of  capital. 

The  climate  is,  of  course,  not  suitable  to 
European  settlers.  In  Lower  Burma,  March, 
April,  and  May  are  dry  and  hot.  In  the  rains 
it  is  not  so  hot  except  when  the  rains  hold  off 
for  a  day  or  two,  but  it  is  very  damp.  Novem- 
ber, December,  January,  and  February  are 
the  pleasantest  months,  but  even  in  those 
months  it  is  seldom  cold.  In  Upper  Burma, 
the  climate  is  much  drier.  It  is  vciy  hot  in 
the  summer,  but  much  colder  from  November 
to  March.  In  the  hills,  the  climate  is  more 
bearable. 

Before  bringing  this  paper  to  a  close,  I 
should  like  to  allude  briefly  to  a  recent  sug- 
gestion that  Burma  should  be  separated  from 
India,  and  made  a  Crown  colony,  being  united 
with  the  Straits  Settlements  and  Ceylon.  The 
relations  of  Burma  with  the  Straits  Settlements 
and  Ceylon  are  very  slight,  whilst  she  draws 
her  army,  her  covenanted  Civil  Service,  her 
Indian  Marine  vessels,  her  military  police,  and 
a  great  part  of  her  labour  from  India.  Burma 
was  conquered  by  India  at  a  great  expense  of 
men  and  money,  and  has  hitherto  been  admi- 
nistered from  India. 

Her  laws  are  mainly  adapted  from  those 
in  force  in  India,  and  there  is  next  to  nothing 
in  the  Burma  system  of  administration  which 
conforms  with  those  in  force  in  the  Straits 
Settlements  or  Ceylon.  It  is  true  that  I  have 
observed  that  the  development  of  railways 
in  Burma  suffers  from  the  fact  that  Burma 
has  to  share  with  other  provinces  of  India 
in  the  distribution  of  the  capital  available 
for  railway  construction,  but,  I  think,  that  a 
plan  might  easily  be  desired  whereby  Burma 
would  obtain  financial  control  of  her  own 
railways,  and  that,  in  this  manner,  she  might 
be  able  to  accelerate  the  opening  out  of  her 
resources  by  means  of  new  railways.  Burma, 
it  must  be  remembered,  is  a  new  province, 
and  requires  a  larger  expenditure  upon  rail- 
ways, communications,  and  public  works  in 
general,  than  the  older  provinces  of  India. 

Besides  this  the  frontier  policy  of  Burma 
has,  hitherto,  been  directed  frt>m  India  and, 
so  far  as  I  have  been  able  to  judge,  it  has 
been  directed  with  great  efficiency  and,  if 
Burma  became  a  Crown  colony,  her  frontier 
policy  is  so  interwoven  with  that  of  India, 
that  India  would  stj^giJ^ig^^i^^gt^- 
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dominant  voice  in  all  political  questions  affect- 
ing Burma.  In  case  of  trouble  in  Burma  or 
on  her  frontiers,  it  is  to  India  that  she  would 
have  to  look  for  assistance. 

In  my  opinion,  Burma  would  lose  a  good 
deal  more  than  she  would  gain  by  being  sepa- 
rated from  India  even  if  she  were  constituted 
a  separate  Crown  colony,  and  I  can  see 
nothing  that  she  could  gain  by  being  united 
to  the  Straits  Settlements  or  to  Ceylon. 

It  is  urged  that  the  Straits  Settlements  and 
Ceylon  have  piospered  greatly  as  Crown 
colonies.  Burma,  too,  has  made  great  pro- 
gress as  a  province  of  India— tipper  Burma 
was  (Hily  annexed  in  1886,  and  was  then  in  a  state 
of  anarchy.  For  some  years  all  the  energies  of 
Government  were  devoted  to  the  pacification  of 
the  province,  and  it  was  only  when  this  task 
was  accomplished  that  attention  could  be 
given  to  commercial  and  industrial  progress. 
Since  peace  was  secured  Burma  has  certainly 
not  stood  still,  and  I  have  every  confidence 
that  the  progress  of  Burma  as  a  province  of 
India  will  continue  to  be  rapid  enough  to 
satisfy  her  most  ardent  welUwishers.  I  doubt 
myself  whether  the  people  of  Burma  have  any 
unanimous  wish  to  be  separated  from  India, 
and  1  do  not  see  how  the  separation  could  be 
accomplished  without  injury  to  the  province,, 
as  it  would  involve  a  complete  change  in  more 
than  one  direction. 


DISCUSSION. 
The  Chairman  said  that  they  were  all  very  much 
obliged  to  Sir  Frederic  Fryer  for  the  very  interesting 
paper  he  had  read.  If  anyone  wished  to  know  more 
about  Burma  he  would  recommend  two  books,  one 
being  "The  Burmao,"  by  Shway  Toe,  the  nom-dc- 
plume  of  Sir  George  Scott,  which  was  one  of  the 
best  works  that  had  been  written  about  any  country. 
The  other  book  was  "  The  Soul  of  a  People,"  by  a 
welUknowD  officer  of  the  Bunna  Commission;  it 
gave  a  most  charming  account  of  the  Buraians,  their 
religion,  and  thdr  feelings;  rather,  he  thought,  from 
too  rosy  a  point  of  view,  but  still,  it  was  full  of 
kindliness  and  grace  and  well  worth  reading.  The 
main  characteristic  of  the  Burman  was  his  in- 
stability. He  was  a  de\il-may- care  fellow  who 
gave  so  thought  for  the  future  aod  very  little  for  the 
present.  That  was  why  they  had  never  been  able  to 
make  him  a  good  solcher.  They  had  been  able  to 
get  from  the  natives  of  other  countries  a  contingent 
for  the  Army,  hot  it  was  impossible  to  impress  upon 
the  Barman  any  sock  sense  of  duty  as  was  required 
as  an  elementary  part  of  a  soldier's  basiness.  He 
remembered  one  case  where  they  tried  to  raise  a 
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miUtary  police  composed  of  Burmans,  but  they  had 
to  give  the  idea  up.  A  Burman  was  put  on  sentry, 
and  be  would  say  to  the  first  man  that  came  along, 
"  Take  bold  of  my  musket  and  keep  it  whfle  I  go  to 
the  theatre,  and  I  will  give  you  a  nxpence."  That 
8|nrit  prevailed  throughout  the  whole  of  the  country, 
but  at  the  same  time  they  were  most  chaiming 
people,  and  the  country  was  delightful  in  many  ways^ 
except  for  the  extremely  damp  heat.  There  were  also 
the  mosquitoes,  which  would  prevent  anyone  fronk 
falling  into  too  sound  a  slumber.  When  be  was  at 
Rangoon  some  of  the  ladies  used  to  put  their  feet 
into  large  mosquito  bags  and  tie  them  up  during 
dinner,  otherwise  tbey  could  not  have  existed 
for  a  moment  without  fidgeting  at>out  and  feding 
exceedingly  uncomfortable.  A  Burma  mosquito 
could  get  through  a  mosquito  curtain  as  easDy 
an  a  burglar  could  enter  an  unprotected  window. 
However,  those  were  minor  things  in  a  splendid 
country,  a  country  that  -ma  prospering  and  would 
continue  to  prosper  more  and  more.  One  reason  for 
that  was  there  was  a  huge  and  enterfHising  mercantile 
community  of  Englishmen  and  Scotsmen,  with  a 
strong  contingent  of  Germans,  now  in  Rangoon,  and 
they  were  the  real  force  to  push  the  country  on.  The 
Government  was  there  mainly  to  keep  order  and 
secure  fair  play.  He  himself  should  Uke  to  see  a  com  ■ 
munication  opened  between  Burma  and  China.  Many- 
people  had  laughed  at  him  for  advocating  this,  bub 
he  had  never  lost  sight  of  the  possibility  of  opening  np 
railway  conminmcation  between  Burma  and  Yunnan, 
and  untO  that  was  done  he  did  not  believe  that  they 
would  reap  the  full  fruit  of  their  enterprise  m  Burma. 
If  a  careful  survey  of  the  conntiy^  which  had  not  yet 
been  made,  showed  the  scheme  to  be  impossible^ 
then,  of  course,  they  must  put  upmth  what  tbey  had. 
but  he  hoped  that  sometime  or  other,  the  project 
would  be  canied  out.  He  thought  that  when  Lord 
Dalhousie  in  the  second  Burma  war  extended  our 
frontier  up  to  Tbayetmyo,  he  had  some  hope  that 
there  would  be  a  great  commerce  coming  down  the 
Irawadi  Valley,  not  only  from  the  upper  parts  o 
Burma,  bat  from  China.  The  Chairman  concluded 
by  expressing  his  great  pleasure  at  having  been  able 
to  welcome  Sir  Frederic  Fryer  that  aAemoon  and  to 
hear  that  the  Burma  which  be  left  14  years  ago 
was  ^-ery  much  the  same  now  as  then. 

Mr.  JuHN  Hallidat,  as  an  old  Anglo-Butman, 
observed  that  what  he  had  to  say  must  take  the  fona 
of  thanks  for  Sir  Frederic  Frywr's  very  punstaking, 
and  unvarnished  account  of  the  province  which  he 
had  so  long  and  successfully  governed.  They  must 
all  thank  him  for  continuing  to  take  an  interest  iik 
that  pro^ince,  and  he  (the  speaker)  hoped  Sir  Frederic 
would  continue  to  do  so  for  many  years  to  come. 
The  author's  story  of  the  man  who  was  drowned 
reminded  him  of  a  nmilar  incident.  When  he  was  in 
Bassein  a  man  was  bound  hand  and  foot  and  tied 
up  in  a  mat  and  then  pushed  off  the  pier  into  deep 
water.    They  waited  stHny-time  andi  there  was 
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no  si]^  of  him,  and  although  he  (the  speaker) 
was  a  magistrate  and  justice  of  the  peace,  be 
thought  he  would  be  tried  for  abetting  murder,  and 
piclnred  himself  dangling  at  the  end  of  a  rope.  He 
hnAe  into  a  cold  sweat  and  tnmed  away,  but  to  his 
gnat  jcqr  ^ndmi  he  got  to  the  end  of  the  per  the 
"(kowned  **  nan  was  running  along  the  bank.  With 
r^ifd  to  the  proposal  to  disconnect  Bnnna  from 
India,  he  thought  it  was  a  crazy  idea.  Banna  bad 
nude  great  progress  hitherto  and  there  was  no 
reasoi  why  it  should  not  continue  to  do  so.  It 
had  the  pick  of  the  Bengal  civil  servants  for  its 
oAdals,  its  commissioners  and  lieutenant- governors, 
and  from  his  experience  of  close  on  50  years  he 
ihoold  say  leave  well  alone.  With  regard  to  the 
railway  at  Lasbio,  it  was  stated  that  it  did  not 
p:^,  bot  no  line  in  the  same  condition  wouid 
pay.  They  had  made  the  railway  to  end  nowhere. 
The  London  and  Brighton  Railway  wonid  be  in  the 
ume  position  if  it  ended  at  Haywu^'s  Heath.  If 
tbqr  carried  the  railway  Into  Yunnan  and  down  to  the 
Ya^tse,  be  bad  not  the  least  donbt  that,  in  the 
coone  of  lime,  it  would  be  a  very  large  concern. 
Unfintunately,  the  present  Viceroy  had  rather  set 
Imnsdf  against  the  idea,  and  they  must  wait  till  he 
caae  home  before  they  could  do  anything.  On 
behilf  of  the  audience,  the  people  of  Burma,  and 
bbself,  he  thanked  Sir  Frederic  for  his  aUe  paper. 

Dr.  JoHM  Pollen.  C.I.E.,  said  it  might  possibly 
Ik  uked  what  could  a  Bombay  man  know  about 
Bmu.  He  thougbt  Bombay  men  knew  a  good  deal 
■ore  than  they  sometimes  got  credit  for.  At  any  rate, 
\t  did  know  something  about  Burma,  and  he  knew 
much  mote  about  it  than  he  did  before  that  e%-ening, 
ifter  listening  to  the  admirable  paper.  He  was  cer- 
tainly ID  a  better  position  than  the  Member  of  Parlta- 
nent  who,  meeting  anofScer  who  had  just  returned  from 
lighting  in  Burma,  asked  him  about  the  country,  and 
tbea  laid,  **  I  alwajrs  heard  it  pronounced  Bermuda." 
Bii  |Dr.  Pdlen'a)  own  knowledge  of  Burma  com- 
Motd  very  early,  in  1874,  when  be  was  summoned 
*iA  other  Bombay  officers  to  save  the  perishing  mil- 
SaHoffieogal  from  bmine.  He  bad  had  a  good  deal 
lodo  with  Burma  rice  and  c<^osaal  cash  advances.  His 
■at  eipeiience  was  when  he  had,  should  he  call  it, 
tleprivilegc  of  acting  as  quasi-gaoler  to  KingThebaw, 
« wluch  occasion  he  also  made  the  acquaintance  of 
^>oeens  whom  they  had  seen  on  the  screen  that 
^tenoon.  King  Thebaw  was  much  finer-looking 
il>«  ihe  picture  shown  represented  him  to  be.  The 
o*lr  troublesome  member  of  the  party  was  the  old 
Vneen  Mother.  He  remembered  her  very  diktinctly. 
^"ka  he  had  met  other  Indian  Queens,  they  had 
ilnjft  been  very  carefully  wrqiped  up  in  mosUns, 
nd  ccacealed  bdund  curtains,  but  this  lady 
*ti  ditthignisbcd  by  an  absence  of  such  dnq>ery. 
^  insted  on  ao  interview  with  bim,  and  in 
the  nost  impassioned  language,  which  he  could 
MI  nderstand,  she  denounced,  as  he  was 
sftomds  infomed,  the  Govenuuent  of  India  for 
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their  meanness  and  shabbiness  in  not  providing  her 
with  a  carriage.  She  thought  it  was  a  great  shame 
that  she  was  obliged  to  petition  her  son  to  lend  her 
hiscarriage.  TbelasthesawoftbeKingwasabouttwo 
and  a  half  years  ago,  and  be  thougbt  Sir  Frederic- 
Fkyer  would  be  interested  to  know  that  Tbebaw's- 
education  was  being  advanced,  and  that  he  now 
spoke  English  fluently.  He  told  him  (the  qieaker)  in 
very  good  EngKah  that  be  was  certain  be  was  a  far 
happier  man  cultivating  his  little  garden  at  Rutna- 
gheny,  than  he  ever  would  have  been  if  he  had  beeiv 
allowed  to  remain  ruler  of  the  Burmans ;  so  the 
British  Government  had  not  done  him  a  bad  turn  iik 
deprimg  bim  of  the  responsible  oihce  be  once  held. 
He  (Dr.  Pollen)  also  bad  the  honour  of  conducting  a. 
lepresentative  of  Burma  at  the  time  of  the  Corona- 
tion, and  he  was  then  privileged  to  learn  a  little 
more  of  the  manners  and  customs  of  the  Burmans, 
and  altogether  his  experience  indnced  him  to  form  & 
very  high  opinion  indeed  of  thdr  character.  They 
certainly  knew  how  to  take  things  i-ery  easily,  but 
while  making  themselv^  bq>py  they  endeavoured  to 
make  others  happy  also. 

Mr.  Martin  Wood  said  that  consequent  on  the 
annexation  of  Upper  Burma,  the  expenditure  increased 
by  many  millions  in  the  following  years.  Had  the 
large  excess  of  income  over  expenditure  that  British 
Burma  previously  boasted  of,  by  this  lime  made  up. 
for  cost  of  the  conquest  } 

Sir  FjiEDERic  Frvek  said  be  understood,  that 
last  year  the  rei*enae  of  Burma  exceeded  the  expendi- 
ture    about  two  millions  sterling. 

On  the  motion  of  the  Chairman,  a  vote  oC 
thanks  to  the  author  was  carried  ananimously. 


CANTOR  LECTURES. 
MUSICAL  WIND  INSTRUMENTS. 
By  D.  J.  Blaikley. 
Lecture  IJI.— Delivered  December  J2th,  1904. 

I  propose  connecting  the  subject  of  the  last 
lecture,  "  Brass  Instruments,"  with  that  before 
fis  this  evening,  which  is  *'  Reed  Instruments,'^ 
by  some  experiments  showing  the  presence  ot 
partial  tones  in  notes  produced  from  examples- 
of  each  class.  Partial  tones  may  be  either 
harmonic  or  inharmonic,  but  at  present  we 
need  only  consider  those  which  are  harmonic^ 
or  stand  related  to  the  prime  tone  (which  gives, 
the  name  to  the  note)  by  their  vibrational 
periods  being  in  arithmetical  progression  of 
whole  numbers.  In  most  distinctly  musical 
qualities  of  tone,  these  partials  are  heard  up  ta 
the  sixth  or  eighth ;  in  some  qualities  much 
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twentieth,  can  be  detected,  and  in  some,  the 
«ven  numbered  partials  are  either  altogether 
■absent,  or  very  weak.  This  latter  condition 
arises  in  instruments  like  the  clarinet,  the 
peculiarity  in  the  proportions  of  which  will  pre- 
sently be  described. 

By  means  of  resonators,  or  tubes  adjusted  to 
the  pitch  of  the  partials  which  may  exist  in  a 
•compound  tone,  such  a  tone  can  be  analysed. 
I  have  here  a  few  resonators  which,  in  this  case, 
are  tubes  adjustable  in  length,  and  closed  at 
■one  end  with  diaphragms  of  gold-beater's 
skin.  Against  each  diaphragm  or  drumhead 
.a  small  bead  is  suspended,  and  the  disturbance 
of  this  bead  shows  that  the  resonator  is  answer- 
ing to  a  vibration  in  its  neighbourhood.  This 
vibration  may  in  its  wave  form  stand  for  a 
simple  or  prime  tone,  or  may  be  but  one  com- 
ponent of  a  complex  wave  form,  isolated  by  the 
resonator  from  the  general  mass  of  tone. 

[Experiments  with  resoQat<»v.] 

Such  experiments  as  these  prove  that  the 
•compound  character  of  musical  tones  is  not  a 
mere  scientific  theory,  useful  as  a  working 
liypothesis,  but  is  a  matter  capable  of  very 
<]irect  proof. 

In  these  experiments  I  have  somewhat  an- 
ticipated matters  which  should  properly  have 
<;ome  under  consideration  later  in  the  evening, 
but  the  difficulty  of  keeping  the  resonators 
tuned  in  an  atmosphere  varying  in  tempera- 
ture and  moisture  must  be  my  excuse. 

Reed  instruments  fall  under  two  main 
divisions,  as  will  be  seen  by  reference  to  the 
Table  of  Classification,  according  to  the  type 
of  reed  used,  which  may  be  either  double  or 
single.  We  will  throw  on  the  screen  repre- 
sentations of  both.  The  double  reed,  seen  in 
•elevation  and  also  foreshortened,  that  the  space 
4)etween  the  two  blades  may  be  seen,  belongs 
to  the  bassoon,  and  represents  also  the  principle 
of  the  oboe  reed.  The  single  reed  fitted  to  a 
mouthpiece  is  from  a  B  flat  clarinet :  the 
saxophone  has  a  similar  reed,  but  its  mouth- 
piece diifers  somewhat  fi"om  that  of  the 
clarinet.  The  general  action  is  the  same  in 
«veiy  case.  The  air,  being  under  some  slight 
pressure  in  the  player's  mouth,  is  driven 
-through  the  chink  between  the  blades  of  the 
double  reed,  or  between  the  single  reed  and 
its  mouthpiece.  As  a  steady,  unvarying  pres- 
sure on  the  reed  cannot  cause  vibration  but 
merely  deflection,  it  is  evident  that  the  sum  of 
the  internal  and  external  pressures  upon  the 
Teed  must  vary  in  intensity. 

Something  of  the  action  of  a  musical  reed 
may  be  illustrated  by  the  behaviour  of  a  slip 


of  wood  under  weights  differently  applied. 
This  slip  or  lath  of  wood  is  clamped  at  one 
end,  but  its  other  end  is'  free  to  move  under 
certain  conditions,  and  it  may  be  taken  to 
represent  a  clarinet  reed.  In  its  normal 
position  it  is  at  rest,  and  it  is  also  at  rest 
when  loaded  at  its  free  end.  This  second 
condition  represents  the  reed  under  pressure 
di£Eering  on  its  two  sides',  when  the  difEerenM 
is  unvarying.  If  the  load  is  applied  suddenly 
the  slip  vibrates,  but  ultimately,  through  mole- 
cular friction,  and  other  causes,  comes  to  rest 
in  the  second  position.  In  the  actual  reed, 
the  varying  total  pressure  by  which  ifs  vibra- 
tion is  maintained,  is  due  to  induced  currents 
on  the  inner  side,  or  side  next  the  associated 
tube,  the  variation  in  the  chink  between  the 
reed  and  the  mouthpiece  being  the  immediate 
cause  of  these. 

Reeds  very  roughly  produced  suffice  to  give 
continuous  tones,  which  may  be  fairiy  musical 
so  long  as  they  are  confined  to  one  note,  or  to 
a  very  limited  range  of  notes,  but'  for  a  reed  to 
speak  well  over  the  great  compass  of  some  of 
our  modem  instruments,  it  must  be  fashioned 
with  much  care  and  delicacy. 

The  relationship  between  the  natural  pitch  t& 
the  reed,  its  own  rate  of  vibration,  and  Ae 
pitch  of  the  tube  to  which  it  is  applied  is 
worthy  of  some  slight  reference  and  examina- 
tion. The  question  is  sometimes  asked, 
"  Does  the  reed  control  the  pitch  of  the  air  in 
the  tube,  or  does  the  air  control  the  pitch  of 
the  reed  ? "  The  correct  answer  is  that  they 
control  each  other :  a  strong  reed  controls  the 
comparatively  light  mass  of  air  in  the  tube, 
but  the  lighter  and  more  delicate  the  reed  the 
more  it  is  itself  controlled  bythe  mass  of  air  in 
the  tube. 

I  have  here  a  harmonium  reed  of  metal  with 
which  tubes  can  be  assodated  and  their  in- 
fluence upon  the  speech  of  the  reed  manifested. 
The  reed  itself  speaks  at  a  pitch  of  about  1024, 
or  an  octave  higher  than  our  highest  fork. 
Acted  upon  by  the  same  wind  is  another  reed 
slightly  out  of  unison  with  it,  so  that  beats 
between  the  two  can  be  heard.  We  can  make 
the  first  mentioned  reed  speak  through  a  short 
length  of,  tube  fitted  with  a  telescopic  slide  or 
cover  to  regulate  its  length,  and  you  will 
notice  that  with  changes  of  length  the  rapidiQr 
of  the  beats  changes.  This  change  of  pitch  is,, 
however,  not  nearly  so  great  as  the  correspond- 
ing change  in  the  length  of  the  tube,  and  dw 
result  obtained  shows,  therefore,  that  this  metal 
reed  can  accommodate  itself  to  a  slight  extent 
to  the  natural  r^e  pf  ^br@^^^{^ir  in  the 
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tube.  Or  to  put  the  case  another  way,  the  air 
in  the  tube  can  be  ttirQwn  1?y  the  reed  into  a 
forced  vibration  foreign  to  its  natural  period. 
There  is,  however,  a  limit  to  this,  for  with 
certain  lengths. of  tube  all  sound  ceases. 

It  might  .be  imagioed  that  the  addition  of 
tabe,  and  a  consequent  addition  to  the  jnaas  of 
air  to  be  thrown  into  vibration,  could  not 
infprove  matters,  but  this  is  not  the  case,  fix 
the  condition  to  be  obtained  is  one  of  sympathy 
between  the  reed  and  the  resonating  air  column. 
As  the  experiment  proceeds,  you  will  notice 
that  as  lengths  of  tube  corresponding  to  a 
quarter,  three-quarter,  and  one  and  a-quarter 
wave-lengths  are  added  to  the  length  giving 
silence,  speech  is  resumed,  whereas  when 
lengths  agreeing  with  the  half  or  whole  length 
are  added,  silence  is  maintained. 

The  light  cane  reeds  used  for  reed  instru- 
ments adapt  themselves  much  more  readily 
than  metal  reeds  to  alterations  in  the  natural 
pitch  of  the  air  column,  but,  out  of  the  several 
notes  possible  from  a  given  length  of  tube,  the 
particular  one  required  is  obtained  by  the  con- 
trol of  the  Hps  over  the  reed,  and  we  may 
regard  the  first  great  step  in  the  artistic  deve- 
lopment of  reed  instruments  to  have  been  the 
removal  of  the  reed  from  a  mere  air-chamber* 
and  the  placing  it  under  the  control  of  the  lips. 
Mainly  by  this  means  the  compass  of  an  octave 
or  so  on  the  bagpipe  chanter  has  been  extended 
to  a  compass  of  between  three  and  four  octaves 
on  the  bassoon  and  clarinet. 

Each  of  the  main  divisions  of  single  and 
double  reed  instruments  are  further  sub-divided 
into  those  with  cylindrical  and  those  with 
conical  tubes. 

As  was  remarked  during  the  first  lecture, 
the  bagpipe  drone  may  reasonably  stand  for 
the  simplest  type  of  single  reed,  and  from  the 
bcility  with  which  it  can  be  cut,  it  is  very  pos- 
ribty  the  oldest.  It  is,  however,  tolerably 
certain  that  both  single  and  double  reed 
instruments  were  in  use  in  the  earliest  historical 
times.  Here  are  copies  of  two  Greek  "flutes" 
BOW  in  the  Briitish  Museum,  which  are  really 
reed  instruments,  but  whether  single  or  double 
reed  is  somewhat  uncertain. 

The  scale  on  all  reed  wind  instruments  is 
obtained  by  varying  the  length  of  the  resonat- 
iQg  air  column  means  of  side-holes.  The 
Aatomc  scs^e  can  be  obtained  by  the  cutting 
of  six  side-holes,  closed  1^  the  fingers,  which 
holes  give  (assiuniog  the  fiindamental  pitch  to 
be  C)  c,  d,  e,  f,  g,  a  and  b  respectively,  the 
sixth  or  b  hole  serving  also  when  the  other 
holes  are  dosed  to  fainUtate  the  production  of 
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the.  octave  of, the  prime  tone.  Other  octave- 
notes  can  be  produced  on  a  conical  instrument 

by  varying  the  action  of  the  lips  on  the  reed,, 
but  semi-tones  lying  out  of  its  normal  scale 
are  false  or  weak. 

On  our  scheme  of  classification  bagpipes  are 
givenas  illustratingthe  family  of  enclosed  reeds,, 
or  reeds  uninfluenced  by  lip  pressure.  As  these 
instruments  are  all  supplied  with  wind  delivered 
from  a  regulating  bellows  or  reservoir,  and  not 
directly  from  the  lungs,  they  stand  on  the- 
limiting  line  which  divides  our  subject  from  the 
organ  class  of  instruments  ;  indeed,  Mr.  Henr* 
Lavoix,  in  his  work,  "  La  Musique  au  Sitelede 
Saint  Louis,"  fitly  describes  the  bagpipe  as  the- 
organ  reduced  to  its  simplest  expression.  It> 
one  group  of  bagpipes  the  reservoir  is  supplied 
from  the  lungs,  but,  in  the  other,  it  is  supplied 
from  a  small  feeder  worked  by  the  arm  ;  the* 
Irish  or  Union  pipes,  and  the  Northumbrian 
pipes  belong  to  this  group,  also  the  delicate 
musette,  which  was  fashionable  in  the  reign  of 
Louis  XIV.,  and  was  introduced  into  the 
orchestra  by  Sully.  The  most  important 
member  of  the  first  group,  at  the  present  day, 
is  the  great  Highland,  or  military  bagpipe^ 
which  has  a  conical  chanter,  or  melody  pipe^ 
played  with  a  double  reed,  and  three  drone» 
with  single  reeds,  two  of  which  are  tuned  ia 
unison  in  A,  and  the  third  an  octave  lower.. 
The  scale  of  the  chanter  is  peculiar,  having  its 
two  minor  thirds  divided,  not  into  a  whole  tone 
and  a  semi- tone,  but  into  two  intervals  of  three- 
quarters  of  a  tone  each.  As  this  division  is- 
known  in  some  Eastern  scales,  it  is  possible 
that  the  bagpipe  chanter  scale  is  Arabic  in  its 
origin. 

The  passing  away  of  other  once  popular  in- 
struments, such  as  the  cromomes,  which  were 
sounded  by  reeds  enclosed  in  chambers,  and 
therefore  removed  from  the  regulating  power 
of  the  lips,  appears  to  be  due  chiefly  to- 
their  unsuitability  for  the  rendering  of  really 
artistic  music.  At  the  present  time,  all  reed 
instruments  used  in  the  orchestra  have  their 
reeds  directly  under  the  control  of  the  lips  of  the- 
player.  The  first  family  to  be  considered  com- 
prises oboes  and  bassoons :  these  are  conical,, 
double-reed  instruments,  having  their  proper 
tones  in  the  harmonic  series,  1,  2,  3,  4,  &c. 
They  are  the  modem  representatives  of  the  old 
schalmeys  or  shawms,  bombardts,  and  pom- 
mers.  The  fingering  of  all  these  was  based 
upon  the  six  finger-hole  scheme,  and  on  the 
bass  instruments  one  or  two  extra  lower  notes, 
were  obtained  by  the  use  of  open-standing: 
keys.    It  was  noti^^iJgt,i?S*>'®gte** 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


JOURNAL  OF  THE  SOCIETY  OF  ARTS.  j^m^r,  6.  i^. 


£;eneral  scale  system,  that  the  sixth  hole 
could  be  used  to  facilitate  the  production  of 
4he  octave  of  the  prime  tone.  In  the  modern 
'oboe,  the  successor  of  the  discant  schalmey  or 
treble  shawm,  two  very  small  boles  are  intro- 
'duced  above  the  sixth  finger-hole ;  these  are 
controlled  by  keys,  and  give  certainty  to  the 
production  of  the  upper  harmonics,  by  pre- 
•venting  the  establishment  of  nodes  in  their 
neighbourhood. 

Although  a  few  keys  in  addition  to  the  finger- 
holes  suffice  to  give  a  chromatic  scale,  in  all 
-modem  work  these  are  supplemented  by  many 
others,  serving  the  following  three  purposes : — 
1st.  The  extension  of  the  compass  downwards : 
'this  extension  in  the  oboe  carries  the  pitch 
^om  D  to  Bflat.  2nd.  The  production  of 
■shakes.  3rd.  The  production  of  many  notes 
by  alternative  fingerings. 

Thedownward  extension  of  compass  by  means 
■of  keys  is  well  seen  on  the  bassoon.  This  instru- 
ment is  an  improvement  on  the  old  bass  shawm 
or  pommer,  which  was  very  cumbersome  owing 
-to  its  great  length.  The  tube  of  the  bassoon 
is  doubled  upon  itself,  and  therefore  the  two 
thumbs  can  be  brought  into  use  to  close  holes 
■iying  below  the  six  finger  holes,  and  also  to 
■work  keys  which  still  further  extend  the  com- 
pass downwards.  By  these  means  the  lowest 
note  of  the  bassoon,  B  flat,  is  two  octaves  below 
the  lowest  note  of  the  oboe,  although  its 
^general  pitch  is  only  a  twelfth  lower ;  lor  in- 
-stance,  with  the  three  left-hand  finger-boles 
■closed  the  oboe  gives  G  and  the  bassoon  C, 
4tn  octave  and  a  fifth  lower. 

The  cor-anglais  is  an  instrument  of  the  oboe 
type  and  characteristics,  but  one-fifth  lower  in 
flitch,  and  between  this  instrument  and  the 
■ordinary  oboe  comes  the  oboe  d'amore. 

Instruments  of  the  bassoon  type  have  also 
"been  made  in  various  keys,  but  the  only  variety 
•of  any  importance  is  the  double  bassoon,  or 
contra-fagotto,  in  pitch  an  octave  lower  than 
<the  bassoon  proper. 

These,  the  oboes  and  bassoons  and  their 
■congeners,  are  the  only  double  reed  instru- 
ments now  in  use,  and  they  are  all  conical 
•tubes,  overblowing  to  the  octave,  twelfth,  &c. 
"With  the  single  reed  instruments  the  case  is 
•different,  for  the  most  important  of  these,  the 
•clarinet,  is  an  instrument  with  a  cylindrical 
tube,  expanding  to  a  bell  only  at  its  mouth  and 
overblowing  to  the  twelfth. 

The  modem  clarinet  is  derired  from  the 
chalumeau,  a  mde  instrument  made  firom  a 
natural  reed,  in  which  a  speaking  tongue  was 
«ut  near  one  end,  and  also  six  finger-holes  and 


one  thumb-hole.  The  distinctive  feature  of  the 
clarinet  as  invented,  or  at  least  developed  by 
Denner,  is  the  use  of  one  hole,  covered  by  a 
key,  both  as  a  note-hole,  and  as  a  speaker  to 
facilitate  the  overblowing  to  the  twelfth,  for, 
the  clarinet  having  a  cylindrical  tube,  the 
octave  harmonic  No.  2  is  absent.  The  notes 
which  cannot  be  obtained  fi*om  the  customaiy 
six  finger-holes,  even  when  supplemented  by 
a  seventh,  or  thumb-hole,  are  obtained  by  key- 
work,  which  is  absolutely  necessary  on  the 
simplest  clarinet. 

The  most  modem  of  the  reed  instraments  is 
the  saxophone,  which  has  a  conical  tube,  and 
a  single  reed  and  mouthpiece,  very  similar  to 
those  on  the  clarinet.  The  instrument  was 
invented  by  Sax  in  1840,  and  being  conical, 
overblows  to  the  octave,  and  in  the  general 
arrangement  of  its  keys,  is  very  similar 
to  the  oboe.  Although  but  little  known  in  1 
this  countrj*.  it  holds  an  important  place  in  the  ; 
French  military  bands. 

The  lecture  was  illustrated  by  the  following 
programme  of  music  : — 

Oboe  solo,  Concertino,  Guillkaut,  Mr.  J.  L.  Fon- 
teyne.  Clarinet  solo,  Concertino,  H'eb^r,  Mr. 
Charles  Draper.  Bassoon  "solo.  Adagio  from  Con- 
certo, ^fo^art,  Mr.  E.  F.  James.  Trio  :  oboe,  clarinet, 
and  bassoon,  Huguenin.  At  the  pianoforte,  Mr.  R. 
H.  Waltbew. 


RUBBER  IN  THE  GOLD  COAST. 

The  cause  of  the  preparation  of  the  Report,*  by 
Mr.  W.  H.  Johnston,  the  Director  of  Agricollnre 
for  the  Gold  Coast,  with  its  supplementary  historical 
note  by  SlrW.  T.  Thiselton  Dyer  (the  Director  of  the 
Royal  Botanic  Gardens,  Kew),  and  report  hf  Mr. 
C.  W.  Smytbe,  the  Curator  of  the  Botanical  Stations 
in  Sierra  Leone,  is  doe  to  the  extraordinary  recent 
decline  in  the  rubber  exports  of  the  Gdd  Coa^  An 
industry  which  in  1899  expwted  goods  valued  at 
jf555.73''  *tid  in  1903  exported  only  a  value  of 
£i<^,SOO,  certainly  called  for  investigation.  As  may 
be  imagined  from  the  reports  from  other  rubber- 
producing  countries,  this  has  been  due  mainly  to 
ruthless  tapping  by  improvident  natives,  and  to  the 
Upping  of  immature  trees.  As  a  consequence, 
practically  all  the  rubber  plants  have  been  exter- 
mmated  from  the  coast  to  as  far  as  a  week  or  ten 
days'  journey  inland.  The  report  therefore  considers 
what  steps  should  be  taken  'to  refdant  trees  best 
adapted  for  cnltivatiott  in  the  colony,  which  wiU  ^« 
a  return  on  the  cxpaiditore  initially  incurred  at  as 
eatly  a  date  as  posable,  at  the  same  dme  yiddmg  the 
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briiest  percentage  of  rubber  of  good  quality.  The 
probabilities  of  the  six  varieties  generally  conndered 
as  most  valuable  are  carefully  discussed.  As  has 
happened  elsewhere,  the  CasHUoa  elastica  is  peculiarly 
(■■oeptiUe  to  insect  pests.  The  best  results  have  been 
obtained  Awn  the  Funtumia  elastica  and  the  Hevea 
kvsilimsis  varieties.  Experiments  at  Aburi  have 
proved  that  the  former  should  not  be  tq>ped  before  its 
amth  year,  then  it  will  yield  two  ooDces  of  diy  rubber 
per  tree.  It  is,  however,  susceptiUe  to  serious  damage 
from  the  lar\'3e  of  a  moth,  known  as  the  Glyphodet 
ecellata.  Rcfwated  applications  of  Ume  and  ashes 
seem  to  be  about  the  best  methods  of  exterminating 
this  pest.  The  Hevea  brasiliensis,  since  its  introduc- 
tion into  the  colony,  has  been  remarkably  free  from 
insect  and  fungus  pests.  Mr.  Johnston  and  Mr. 
Sroythe  both  concur  in  recommending  this  variety  as 
yiddrng  better  results  under  cultivation  than  any  other 
known  plant.  Foot  trees,  ten  yean  old,  tapped  for 
the  first  time  in  1903,  yielded  67  oonces  of  dry  rubber, 
or  ounces  ajaece  without  showing  signs  ctf  havmg 
iofieied  in  the  slightest  degrM.  The  heavy  ninfoU 
on  the  West  Coast  and  rich  soil  are  alike  conddered 
&Tourable.  Mr.  Smythe  reports  the  Sierra  Leone 
mbber  industry  as  nearly  dead,  and  unlikely  ever  to 
be  revived,  unless  taken  up  in  earnest  by  enterprising 
Europeans.  From  the  natives  who  have  so  avariciously 
destroyed  a  valuable  industry,  little  is  to  be  hoped. 
On  one  occasion,  Mr.  Johnston  caused  some  15,000 
rubber  plants  to  be  propagated  at  the  Aburi  Botanical 
Gardens,  offering  them  free  to  native  chie&  in  the 
immediate  ndghboorhood.  Only  aboat  ooe-tenth  of 
Ibeae  were  accepted,  and  the  remainder  had  to  be 
planted  out  at  Government  expense  in  the  Aburi  and 
Kola  plantations. 


ART-TRADE  SCHOOLS  LV  GERMANY. 
As  far  back  as  the  beginning  of  the  nineteenth 
century  instruction  in  art-trade  drawing  was  inscribed 
upon  the  programme  of  the  numerous  industrial  and 
poljrtechmc  assodatims  founded  in  Germany  for  the 
pianotion  of  hidustrial  devdc^iment.   Bat  the  aim 
was  rather  technical  efficiency  than  artistic  finish.  The 
first  object  was  the  replacement  of  foreign  nianufac- 
tnied  goods  by  the  products  of  home  industries ;  and 
Uie  instruction  given  was  devoted  principally  to  the 
incolcation  of  the  mathematical,  scientific,  and  com- 
Bcrcial  knowledge  necessary  for  the  progressive 
requirements  of  modem  industrial  life.    Great  atten- 
bm  was  paid  to  accuracy  in  constructive  drawing, 
and  the  adoption  of  new  and  improved  methods  of 
mannlactare.   Interest  in  art,  the  foimation  of  taste, 
the  prodoctkm  of  wares  not  only  technically  perfect 
but  comlnned  with  artistic  finish  were  relegtied  to 
the  secOTd  pdace.   Nor  is  there  anytUng  snrpriamg 
in  this  when  the  condition  of  the  German  States 
dming  the  period  following  the  Napc^onic  wars  is 
remembered.   The  reaction  and  exhaustion  were  so 
great,  the  lack  of  ca|ntal,  and  economic  misfortune 
woe  10  widespread,  that  few  were  in  a  poation  to  em- 


bellish their  homes  and  surroundings  by  the  acquisi- 
tion of  artistically  wrought  goods.  It  was  not  until 
after  the  Great  Exhibition  of  185 1  that  the  movement 
for  the  foundation  of  art-trade  schools  in  Germany 
began,  and  they  owed  their  inception  and  develop- 
ment to  the  dc^re  to  compete  mth  France  in  the- 
pmiuction  of  artistic  wares,  and  the  endeavour 
to  succour  handiciafti  menaced  by  the  gennal  adop- 
tion of  maclunery,  gradually  ttansEorming  them 
into  art-trades.  The  United  Kingdom  was  the  first 
country  to  profit  by  the  lessons  of  the  Great  Exhibi- 
tion. The  creation  of  the  Department  of  Science- 
and  Art  and  the  South  Kensington  Museum,  mark 
the  first  systematic  attempt  to  place  the  art-trade- 
industries  of  the  country  upon  an  independent  nationa) 
basis,  and  to  promote  and  control  their  development. 
Germany  followed  in  the  wake  of  Great  Britain,  but 
her  art-trade  schools  and  museums,  founded  during 
the  l^ter  half  of  the  last  century,  whilst  using  ^itidk 
modds  to  some  extent,  were  shaped  by  the  e<hicationat 
views  prevailing  in  Germany,  a  distinguishing  feature- 
being  the  promotion  of  intimate  rdatirau  between 
the  aims  of  the  schools  and  the  needs  of  the  localr 
and  district  art-trade  branches  of  industry. 

The  general  aim  of  the  art-trade  schods  in  Ger- 
many, writes  Dr.  Rose,  His  Majesty's  consul  at 
Stuttgart,  in  his  very  interesting  report  on  art-trade 
schools  in  Germany,  just  published  ("Miscellaneous- 
Series,  Diplomatic  and  Consular  Reports,"  No.  63i)„ 
"is  briefly  the  application  of  art  to  industry,  the- 
endeavour  to  impart  the  methods  and  devdop  the- 
faenlties  for  the  utiliBation  of  the  graceful  and  har- 
monious in  nature,  in  the  production  of  the  ordinaty 
practicalot^ts  of  trade  and  daQy  use.  To  diirability 
and  serviceahoUty,  the  two  cardinal  principles  neces- 
sary in  the  production  of  goods,  are  to  be  weddedr 
grace  of  form  and  harmony  of  colour.  The  art- 
trade  worker  must  not  be  a  mere  mechanical 
producer  of  useful  wares,  but  must  imbue  his 
work  with  the  sense  of  the  beautiful  drawn  from 
the  measure  of  his  own  talent  and  his  contemplatioib 
and  interpretation  of  the  great  book  of  nature."  Dr. 
Rose  says  that  the  movement  in  Germany  in  favour 
of  art-trade  inatructicMi  is  still  in  an  experimental  and 
tentative  stage,  and  some  time  most  yet  elapse  before- 
anything  like  uniformity  is  attained  in  the  methods  of 
instruction,  or  unanimity  arrived  at  regarding  the 
cardinal  principles  of  art  invcdved  in  art-trade  instruc- 
tion. Taken  as  a  whole  the  art-trade  schools  have 
not  yet  attained  the  efficiency  of  the  technical  schools. 
A  weak  point  is  the  paucity  of  instruction  workshops 
and  the  insuflicient  equipment  and  accommodation  of 
those  already  installed,  ^ortenings  due  to  the  lack  of 
necessary  funds  and  imperfect  appreciation  of  the 
important  role  played  by  such  workshops  in  art-trade 
instruction.  Still  the  art-trade  schools  have  bene- 
fically  influeiKed  the  art-trade  products  of  Geimanyr 
and  these  products  contintie  to  show  much  that  is- 
undesirable  the  explanation  is  to  be  found  partly  in 
manufacture  solely  for  purposes  of  profit,  and  partly 
in  the  indifference  of  an  indiscrimii^^^^^^. 
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AUSTRALIAN  RAILWAYS.* 
In  a  country  like  Australia,  in  wfaicli  are  to  be 
found  immeuse  districts  untraversed  by  navigable 
Tivers,  railway  construction  becomes  a  pressing 
necessity  for  the  parpose  of  providing  a  means  of 
-communication  between  the  leading  ports  and  the 
interior,  but  the  limited  population  of  the  six  federate 
iog  States,  barely  four  millions  at  the  close  of  1903, 
has  precluded  the  idea  of  the  work  being  conducted 
■by  private  enterprise,  although  the  eariier  attempts 
were  a  result  of  individual  effort.  As  the  main 
object  of  Australian  railway  construction  is  to  asmt 
in  opening  up  and  developing  the  country,  rather  than 
providing  dividends  for  shareholders,  each*  of  the 
■State  Governments  has  had  to  assume  the  responsi- 
bility of  constructing  its  own  railway  system,  for 
Avhich  purpose  considerable  sums  of  money  have  been 
'borrowed,  the  total  loan  expenditure  for  that  purpose 
to  June  30,  1904,  being  ;f  136,600,855.  Practically, 
railway  construction  constitutes  the  leading  item  of 
Australian  indebtedness :  the  loan  expenditure  on 
■all  other  wnks,  inolnding  telegraphs,  telephones, 
■water  su|^ly,  sewerage,  harbours,  rivers,  navigatifm, 
Toada  and  bridges,  public  works  and  btuldings, 
defence,  &c.,  amounting  to  only  ;f  83,520,606.  Nearly 
the  whole  of  the  Australian  public  debt,  ^£^227,63  7,163, 
«nlike  that  of  most  other  countries,  has  been  exfwnded 
in  connection  with  railwa>'s  and  other  public  works, 
^-hich,  at  the  present  time,  represent  a  value  several 
millions  in  excess  of  Australian  public  obligations. 
The  various  States  may  have  borrowed  somewhat 
freely,  but  they  can  show  substantial  security  for  every 
-shilling  of  loan  money  obtained.  In  1903-4.  the  total 
length  of  railways  open  for  traffic  in  the  Common- 
wealth was  14,464  ndles,  of  which  Victoria  possessed 
3,381  miles,  New  South  Wales  3,362  miles,  Queens- 
land 3,030  miles,  Western  Australia  2,170  miles, 
South  Australia  1,901  miles,  and  Tasmania  620  miles. 
The  progress  of  construction  has  become  increasingly 
tapid  during  each  successive  decade,  which  explains 
in  some  measure  the  frequency  of  recent  borrowings. 
AVith  the  exception  of  (>4oJ  miles  constructed  in  con- 
nection with  mining,  timber-getting,  and  other  indus- 
itrial  enterprises,  the  whole  of  the  railways  are  the 
iproperty  of  the  respective  State  Governments.  In 
New  South  Wales  the  State  railways  are  placed  in 
■charge  of  three  Commissioners,  and  of  a  single  Com- 
murioner  in  Victoria,  South  Australia,  Queensland, 
and  Western  Australia,  those  of  Tasmania  being  in 
the  hands  of  a  general  manager,  under  the  control  of 
the  State  Minister  for  Lands  and  Works.  Proposals 
ifx  constructing  a  line  from  Adelaide,  in  South  Aus- 
tralia, across  the  continent,  to  Fort  Darwin,  in  the 
•extreme  north,  and  from  Adelaide  to  Western  Aus- 
tralia, are  under  consideration.  The  latter  line,  if 
completed,  would  enable  an  almost  unbroken  journey 
from  Brisbane,  by  way  of  Sydney,  Melbourne,  and 
Addaide,  to  Western  Australia,  to  become  accom- 
plished, but  the  gauges  of  the  different  States  would 
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have  first  to  be  made  uniform.  The  total  cost  <A 
construction  and  equipment  of  the  various  Govern- 
ment lines  to  June  30,  1904,  wasj^i3i,93o,7(>4 ;  the 
gross  earnings  in  1903-4  being  193,518,  and  the 
net  earnings  ;£^4.o65,63i,  thus  producing  a  fair  rate  of 
interest  on  the  amount  of  capital  invested.  The  net 
earnings  would  have  been  considerably  larger  had  the 
lines  through  se^-eral  of  the  less  populated  districts 
been  of  a  '*  pioneer  "  character.  The  greater  portion 
of  the  railways  are  substantially  built,  and  will  endure 
for  generations.  In  places  engineering  difficulties  of 
considerable  magnitude  have  been  successfully  over- 
come, espedally  in  New  South  Wales,  where  the 
great  cantileva'  bridge  across  the  Hawkesbnry  is  one 
of  the  largest  and  finest  in  existence.  Compared 
with  certain  sparsely  settled  countries,  the  cost  of 
railway  construction  in  the  Commonwealth  has 
been  remarkably  low,  being  ;f 9,890  per  mile, 
as  against  ^14.355  in  Brazil,  / 12,810  in  the 
United  States,  _4'i2,o67  in  Canada.  j£'to,363  in  Cape 
Colony,  ^10,213  in  the  Argentine,  /■io,io3  in  Chili, 
and  ^^9,417  in  Mexico.  At  the  same  time  the  work 
has  been  of  a  more  solid  and  durable  character  than 
in  several  of  the  countries  mentioned.  Considermg 
the  limited  number  of  population,  the  Commonwealth 
railways  are  proportionately  amongst  the  best-iaybg 
lines  in  the  world,  the  average  net  re\-enue  per  tmin 
mile  being  2i-6d.,  against  25-od.  in  the  United 
Kingdom,  i7'7d.  in  Belgium,  and  29-5d.  in  the 
United  Stales.  The  number  of  passengers  carried  m 
1903-4  was  110,163,232,  while  the  goods  traffic 
showed  a  total  of  14,985,106  tons.  The  rolling  stock 
included  2,191  engines,  3,921  passenger  carriages, 
and  41,918  goods  trucks.  In  New  South  Wales  the 
railways  are  dinded  into  three  systems,  the  south, 
running  from  Sydney  across  the  Murray  to  Mel- 
bourne ;  west,  from  Sydney  to  Bourke;  and  north, 
from  Sydney  to  Brisbane.  In  Victoria  the  lines 
form  seven  distinct  groups,  co\'ering  the  State 
with  a  complete  network  of  lines.  In  Queensland 
the  railways  consHtnte  a  number  of  separate  sys- 
tems, three  of  which  have  Brisbane  for  their 
centre,  whQe  others  run  inland  from  each  of  the 
principal  ports.  In  South  Australia  the  railways  are 
divided  into  three  systems,  radiating  from  Adelaide, 
with  the  exception  of  a  short  line  in  the  northern 
territory ;  in  Western  AastraKa  the  railways  com- 
prise five  systems,  connecting  the  larger  centres  of 
population;  while  in  Tasmania,  Hobart,  Launceston, 
and  other  places  are  similarly  linked  together.  These 
figures  will  affOTd  some  idea  of  What  the  federated 
States  have  done  with  the  greater  portion  of  their 
borrowed  cafntal.  They  may  have  been  somewhat 
hasty  at  times,  but  they  have  ample  assets  in  the 
shape  of  their  railways  alone  to  meet  all  their  obliga- 
tions. The  only  &ult  that  can  be  found  with  the 
State  poUcy  of  the  past,  according  Jo  the  New  South 
Wales  Government  Statistician,  "is  that  in  some 
cases  expensive  line«  have  been  laid  down  in  empty 
conutry,  the  requirements  of  which  could  have  been 
effectually  met  for  ^^^^  gTOgfe"** 
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cbfl^i  lioes/'  Had  d^  been  done  the  net  pcofits  of 
tbe  CcmuDonwealtli  Tailwayi  would  have  been  largely 
incieaacd. 


CORRESPONDENCE. 


THE  PATENT  LAWS. 
Hw  paper  read  before  the  Sodety  on  tbe  Patent 
Laws  and  pabSahed  in.  the  /oumal  an  the  i6th  Dec., 
win  be  mnch  appreciated,  espedaX^  by  those  Id* 
temted  in  inventicos  and  patents.  Its  appearance 
alio  is  opportune.  As  a  rule,  inventors  will  not 
trouble  to  obtain  a  copy  of  the  new  Act  of  1902, 
they  naturally  expect  their  patent  agents  to  be 
tboroQgbly  conversant  with  it,  but  when  the  infor- 
mation is  picked  up  in  the  form  as  given  out  by  tbe 
paper  and  tbe  discussion,  the  knowledge  is  found  to 
be  very  useful  to  the  inventor.  The  writer  and  his 
btber  (tbe  late  Sydney  Smith)  have  obtained  for 
Ibdr  inventions  many  patents,  both  British  and 
Ibnign ;  tbe  diiBcnlty  met  by  othen  in  getting  thdr 
daims  throagh  the  Geiman  and  United  States  Patent 
Offices  have  been  felt  by  them.  Some  of  tbe  objec- 
lions  rased  have  been  most  frivolous,  and  tbe 
loss  of  time  involved  in  amending  and  appealing 
seiions,  notwithstanding  the  applications  being  in  the 
hands  of  able  and  experienced  patent  agents.  Our 
finn  considers  the  new  Patent  Act  an  improvement 
on  the  old.  In  the  light  of  experience  the  Act  will  be 
best  tested,  and  its  value  knovra. 

It  was  a  surprise  that  no  one  present  at  the  meeting 
said  a  word  at  two  in  reply  to  tbe  Chairman's  re- 
ma^  iriien  be  said,  **It  was  eaqr  to  invent,  there 
was  nothing  in  that,  bat  it  was  extremely  difBcult  to 
tttrodnce  a  new  mannbctnre,  and  the  people  who 
did  introdnce  new  manufactures  ought  £d  be  the 
peofde  who  were  rewarded." 

Those  who  have  come  in  contact  with  inventors 
krtow  that  a  majority  of  them  are  not  pushing,  enter- 
prising, business  men.  That  is  not  their  sphere  of 
work,  that  is  not  their  forte. 

It  is  unreasonable  to  expect  an  inventor  who  has 
spent  large  sums  of  money  in  experimental  work,  and 
MMnetimes  yean  in  brain  labour,  should  at  the  same 
dnc  possess  bosiness  qualification  for  putting  bis  in- 
wtioB  on  the  market.  In  some  instances  this  has 
bees  done  ;  the  cases  are  rare.  A  man  may  bec<nce  a 
clever  business  man  by  training,  but  yon  cannot  make 
an  inventor  by  any  such  process.  The  faculty  is  bom 
with  him,  scanetimes  hereditary,  and  in  the  science 
of  madunery  generally  found  in  the  mind  of  the 
practical  mechanic.  The  factor  that  developes  and 
exeidses  it  most  is  necessity,  which  still  remains 
tbe  "mother  of  invention."  The  reward  of  a  valu- 
able and  useful  invention  often  goes  to  the  keen, 
energetic,  bonneas  people,  while  the  obscure  genius 
■**wfao  gm  h  Urth"  receives  but  scant  recog- 


nition  or  adeqaate  remuneratioo,  mdess  be  be  ctm- 
Dccted  with  a  firm  possessing  tbe  necessary  capa- 
bilitiea  for  making  the  best  of  his  patented  invention. 
Instead  of  the  prosperity  of  this  country  being  prind- 
pally  attributed  to  the  policy  of  free  trade  there  is- 
a  deep  and  growing  conviction  in  the  country  that 
much  of  tbe  progress  made  belongs  to  that  distin* 
guished  class  named  by  Mr.  Abel,  and  who  by  thdr 
successful  inventions  created  industries  and  made 
England,  at  <»e  time  the  wuksbop  of  the  voAA, 
Isaac  Suith. 
(Of  Sydney  Smith  and  StHis.) 
Ba>f(>rd  Brats  Wotki,  Nottingham. 


OBITUARY, 


FrkdexiCk  Elkington. — Mr.  Elkington,  who' 
had  been  a  member  of  tbe  Society  of  Arts  since  1859, 
died  at  his  residence,  Sion  Hill,  near  Kidderminster, 
on  Monday,  and  inst.,  at  the  age  of  78.  He  was  tbe- 
cldest  son  of  Mr,  George  Richards  Elkington,  the 
patentee  of  dectro-plating,  and  he  was  largely 
responsible  for  the  development  of  the  important  faxtk 
bearing  bis  name.  He  was  made  a  ChevaUer  of  the 
Legion  of  Honour  in  1852,  and  on  the  occasion  or 
the  Paris  Exhibition  of  1885  be  was  promoted  to  be 
an  ofilcer  of  the  Legion.  In  1878  he  served  tbe  office 
of  High  Sheriff'  of  the  County  of  Worcester  and  was 
a  govonor  of  tbe  Imperial  Institute.  He  was  greatly 
interested  in  the  Volunteer  movement  in  Birmingham, 
and  one  of  the  first  to  join  the  fbrce.  A  carriage- 
accident,  however,  necesaitated  his  retirement  some 
years  ago,  when  he  was  promoted  to  the  rank  of  major. 
Apart  from  his  commercial  career,  be  rendered 
valuable  service  to  art,  and  was  an  industrious  and 
discriminating  collector  of  Japanese  and  Chinese 
enamels. 


GENERAL  NOTES* 


BiuTisH  Guiana  and  Cotton.— The  annua) 
report  of  the  Department  of  Mines  and  Lands  for  the 
year  ended  March  last  comments  on  the  comparative 
faflure  of  the  proposed  revival  of  the  cotton  industry 
in  the  colony.  Ibe  Berbice  Cotton  Growers*  Associa- 
tion has  bem  trying  to  interest  the  peasantry  in  the 
industry,  but  in  spite  of  generous  offers  of  assistance 
little  has  been  done.  At  the  date  of  tbe  report  only 
about  four  acres  were  in  cultivation  in  cotton  by  pea* 
sant  finmers.  Nor  is  the  outlook  more  promising, 
for,  although  there  was  money  available  for  an  exhi- 
bition in  tbe  present  autunm,  there  were  no  exhibitors. 
Several  of  the  plantaticms  in  Berbice  are,  at  the 
request  of  tbe  Association,  giving  cotlpn  growing  a 
fair  trial,  but  the  attempt8||fp$^^€^^i[>g]^ 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


yanma'y  6,  190;. 


Ttport,  more  in  the  light  of  practical  object-lessons 
for  the  encouragement  of  the  small  fanners  than  indi- 
•cations  of  any  serious  idea  on  the  part  of  the  sugar 
planter  to  establish  cotton  growing  as  a  complemra- 
taiy  indoitiy.  Just  110*  the  prospects  of  the  sugar 
industry  are  so  bright  that  the  pbmter  will  rather  use 
«my  effort  to  put  all  available  land  in  canes  tlian 
■detach  labour  to  cultivate  the  puture  lauds  of  his 
plantatioti  with  cotton.  Moreover,  the  growth  of 
the  rice  industry  tends  more  and  more  to  shorten  the 
supply  of  labour. 

Imports  and  Exports, — The  following  figures 
are  taken  ftaai  a  Table  prepared  by  the  Board 
of  Trade,  and  showing  the  principal  imports  and 
exports  of  merchandise  of  the  prindpa]  countries 
(jr  which  the  particulars  can  be  given  up  to 
September  30,  1904.  inclusive,  and  referring  in  all 
cases  to  the  same  period,  namely,  the  nine  months 
ended  September.  The  corresponding  figures  for 
■903  and  1903  are  added  for  the  purpose  of  com- 
parison:— 

Imports  (see  Xote  that  follows  Tables). 


1902* 

1903. 

1904. 

£ 

£ 

£ 

339,531,000 

341,688,000 

119,965,000 

140,551,000 

207,677,000 

120,378,000 

927, 887,009 

I'nited  State*  

146,281,000 

150,083,000 

Britiih  Indies  

30,677,000 

39,700,000 

4S,843.oco 

19,696,000 

24,858,000 

96,810,000 

Vttlue  of  principal  articles  only. 

Exports  (Domestic)  see  Note  that  follows  Tables. 

190a. 

1903. 

1504. 

£ 

£ 

£ 

tJnIted  Kingdom   

209,501  ,oco 

2ai,i8g,oco 

194,021,010 

1 35,919,000 

i27,56i,coo 

I7i,a6>,ooo 

184,161,000 

i87,4»4,o«» 

191.330,000 

201,635,000 

201,139,000 

Britiih  ladia  

62,795,000 

71,860,000 

77,899,000 

t7,S63,eco 

30,810,000 

99,133,000 

Valoflof  /niwi>a/ articles  ooly. 


The  Board  of  Trade  explains  that  in  the  case  of  the 
United  Kingdom,  France,  Germany,  and  Japan  the 
import  figures  represent  imports  for  home  consump- 
tion only,  i  e.,  excluding  the  re-exports.  In  all  cases 
the  export  figures  are  intended  to  represent  exports 
of  domestic  produce.  In  most  cases,  however,  they 
include  a  certain  tmoimt  of  goods  originally  imported 
for  consumption,  and  which,  if  dutiable,  have  been 
charged  with  duty,  but  which  are  subsequently 
re-exported.  It  will  be  noticed  that  Germai^  heads 
the  list  in  absolnte  increase  in  exports,  but  British 


India  comes  in  a  very  good  second — ^^16,162.00015 
against /"is, 104,000.  The  United  Kingdom  is  third 
on  the  list  with  an  increase  of  ^11,688,000.  Up  to 
the  date  to  which  the  figures  carry  the  war  had  not 
affected  the  steady  increase  iu  Japan's  exports. 

The  City  awd  the  Board  of  Trade.— In 
July,  1897,  the  Board  of  Trade  appointed  a  com. 
mittee  to  consider  and  advise  as  to  the  best  means  of 
bringing  to  the  knowledge  of  traders  in  this  countiy 
the  infimnalion  furnished  by  consuls,  commercial 
attaches,  representatives  of  the  coltwies,  and  other 
officers,  as  to  the  st^>ply  and  demand,  and  the  coodt- 
tionB  of  the  markets  in  th^  respective  districts,  and 
to  report  how  &r  arrangements  OMild  be  made  Ux  the 
exhibition  of  trade  samples  in  London  and  in  pravni- 
cial  trade  centres.   A  year  later,  in  July,  1898,  the 
committee  reported,  and  me  of  their  principal  sogges* 
tions  was  the  creation  of  a  Commercial  Intelligence 
Branch  of  the  Board  of  Trade.   This  suggestion  was 
adopted  and  the  branch  opened  in  October,  1899. 
WiUi  a  view  to  ensuring  that  the  new  branch  shall  be 
kept  as  far  as  possible  in  touch  with  all  those  inter- 
ested in  its  efficiency,  and  in  order  to  obtain  advice 
of  the  widest  possiUe  scope  upon  questions  of  com- 
mercial interest,  a  oNisultati^'e  advisory  committee 
was  a^MMnted  in  May,  1900.   Four  years  later,  in 
Maidi,  1904,  this  cmumittee  reported  upon  its  woik 
and  was  able  to  show  that  the  Intdligence  Depart- 
ment was  steadily  growing  in  naefnlnesii  to  the  btua- 
nesB  community.   In  1901  the  applicaticma  for  infor- 
mation numbered  i  ,614,  in  1903  they  had  risen  to  3,599- 
But  the  offices  of  the  intelligence  branch  were  at  tbe 
West-end,  and  it  is  difficult  to  get  the  ordinary  man 
to  go  br  in  search  of  information,  sott  was  determined 
to  move  from  50,  ^liament-street,  to  73,  Basingball- 
street.  This  change  to  the  centre  of  the  City  took 
place  some  months  ago,  and  has  now  been  tested  suffi- 
ciently k>ng  to  enable  it  to  be  said  that  it  pro- 
misrs  to  be  bi|^y  successful,  there  being  already  a 
sensiUe  increase  in  the  number  of  inquiries.  The 
department  cannot  fail  in  its  new  habitaticm  to  be  of 
great  use  to  merchants*  and  traders'  associatkma  ill 
search  of  accurate  tnforauttion  on  ccKnmercial  mat  ten 
in  the  interests  of  British  trade. 

EDucA-noiir  IS  the  STKAm  Sbttlemehts.— 
Sir  John  Anderson's  annual  report  tot  1903,  at 
Governor  of  the  Straits  Settlements,  issued  a  week  a 
two  ago  by  the  Colonial  Office,  contains  somi 
remarks  concerning  educational  progres.^.  Nearly  a] 
the  schools  in  the  colony  are  vernacular  schools  fa 
Malays,  uuder  the  direct  control  of  the  Govemmeni 
by  whom  all  the  expenses  are  defiayed.  Free  tuitio' 
in  Malay  is  thus  given  to  some  10,000  pupils.  Th 
remaining  schools  are,  with  the  exception  of  two  o 
three,  which  are  controlled  and  financed  directly  b| 
the  Government,  aided  schools,  managed  by  prival 
bodies  recaving  Government  grants  in  aid.  la  a 
Echods  only  English  is  taught,  in  5  Englidi  ati 
Tamil,  in  3  Tamil  only.yiik  i  Chinese  oiily,  axt 
171  Malay  only^  gllhifi  hlt^^r^^^^expenditiu 
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00  aided  schools  (English,  Anglo- Tamil,  Tamil,  and 
Chinese)  was  53,087  dols.,  and  on  Government  verna- 
cular schools  75,128  dols.  The  sum  of  12,376  dols. 
was  also  spent  on  the  Malacca  Training  College  for 
Ualay  teachers.  The  demand  is  in  excess  of  the 
supply,  and  it  will  be  some  years  before  the  vernacular 
tcbooli  are  staffed  exclusively  with  trained  teachers. 
A  ttaining  school  for  English  teachers  ii  still  under 
cDQlODplatiott.  The  principal  English  schools  now 
have  classes  in  commercial  subjects. 

Thi  St.  Louis  Exhibition. —Although  the 
stockhoMers  will  get  nothing  in  the  way  of  dividends, 
the  receipts  of  the  Louisana  Purchase  Exposition 
have  been  immense.  No  official  final  statement  has 
been  issued,  but  the  following  is  a  summary  from 
saje  sources  of  the  receipts 

Dollars. 

St.  Lonis  city  (free  grant)  ....  5,000,000 
U.S.  Congress  (free  grant)  ....  5,000,000 
St.  Lonis  citizens  (subsctiptions)  5,000,000 

U.S.  Congtess  for  exhibit   1,488,000 

btsolar  Govemment  (Fiunipine 

Islands)   ,   500,000 

State  appropriations   6,000,000 

€ate  receipts  (estimate)   5,000.000 

C<»cessions  (25  per  cent.)   1 ,500,000 

Foreign  Governments    5,000,000 

Valoe  of  exhibits  (estimate)    . .  1 1,000,000 

46,488,000 

It  b  estimated  that  there  were  5  000,000  visitors  to 
the  dty  during  the  exhibition.  Suppose  they  aver- 
aged 15  dols.  each  spent  in  the  city-  a  moderate 
estimate — that  woold  mean  that  75,000,000  dols. 
were  circulated  by  the  visitors  during  the  seven 
■tooths  (A  the  exhitHtion. 

tVM.  Cotton  Supplt — No  one  has  been  more 
identified  with  the  movement  of  which  the  British 
Cotton-Growing  Association  Is  the  outcome,  than 
Sir  Alfred  Jtmes,  and  it  is  re-assuring  to  find  him 
saying  in  a  letter  to  The  Times  that  the  American 
bumper  cotton  crop  for  the  current  year  will  nst  check 
the  efTorts  now  being  made  to  increase  the  supplies 
of  cotton  from  within  the  Empire.  He  protests 
gainst  the  idea  that  "a  big  crop  and  4d.  will  be 
tke  cod  of  the  British  CottonrGroving  Association." 
Aaerican  ofnnion  seems  to  agree  irith  him  that  the 
norament  has  now  gone  so  fiu-  that  it  cannot  be 
serimuly  affected  by  <me  Inf  cn^  in  the  South,  what- 
ever might  be  the  result  of  a  succession  of  them. 
The  present  cotton  crop  of  over  13,000,000  bales  is 
the  largest  on  record,  and  for  the  moment  Lancashire 
lus  wMldng  to  fear,  but  just  as  the  home  demand  is 
shrinking  the  wheat  exports  of  America,  so  the  time 
may  not  be  very  distant  when  most  of  the  raw 
cotton  of  the  union  will  be  worked  up  in  American 
onlls.  By  that  time  it  is  to  be  hoped  the  British 
Rquiieuients  may  be  met  by  supplies  from  British 
tertitocy,  that  the  West  Indies,  the  West  Coast  of 
Africa,  the  Sudan  and  Central  Africa,  India  and 
Omani  may  hetweoi  them  meet  the  defidenejr.  It 


is  curious  that  of  the  estimated  increased  exports 
of  cotton  from  America  since  September — about 
400,000  bales— the  Continent  has  taken  less  by 
10,000  bales  than  during  the  like  period  of  1903. 
Nearly  the  whole  of  the  increased  export  has  come 
to  England. 

Chinesk  and  Indian  Immigration  into  the 
Straits  SETTLEMENTs.—The  population  of  this 
Far  Eastern  possession  is  increasing  rapidly  by 
reason  of  immigration  from  China.  These  immi- 
grants find  a  ready  employment  in  tin-mining,  and 
are  really  necessary  to  the  successful  development  of 
the  Malay  Peninsula  generally.  Some  rise  to  the 
position  of  contractors  to  the  Public  Works  Depart- 
ment, others  enter  Government  service,  and  make 
their  way  to  high  positions  in  the  aadit  and  other 
departments.  The  following  are  the  figures  of  the 
Chinese  immigration  for  the  lart  km  years 


Year. 

Ifale. 

FcBWia. 

Totd. 

n,08« 

■00,047 

166,956 

iito 

I7*,77« 

194.00S 

ao7.i3fi 

205.781 

14  SM 

«soj« 

On  the  other  hand,  the  total  number  of  immi- 
grants from  British  India  was  as  follows 1901, 
28,259  ;  1902,  20,242  ;  1903,  22,033.  Scircity 
in  India  is  evidently  a  dominant  factor  so  fat  as 
the  emigration  of  the  Tamil  coolie  is  conceraef*. 
While  the  Chinaman  flourishes  as  a  merchant, 
and  drives  about  Singapore  or  Kwala  Lumpur 
in  a  motor-car,  the  Tamil  (who,  according  to  officials 
in  the  Public  Works  Department,  is  deficient  in 
stamina)  makes  fais  way  tnuk  to  Southern  India  as 
soon  as  his  means  permit. 

Thk  World's  Mkkcantile  Marine.— Recent 
statistics  estimate  the  total  tonnage  of  the 
world's  merchant  marine  at  33,643,000  tons,  and  the 
number  of  vessels  at  24,850,  of  which  12,671  are 
steamships  with  27,184,000  tons,  and  12,182  are  s-aW- 
ing  vessels  with  6,459,000  tons.  This  gives  an  aver* 
age  of  about  1,540  tons  for  steamers  and  538  tons  for 
sailmg  vessels.  Althtnigh  the  construction  of  large 
ships  has  greatly  developed  during  late  years  the 
greater  part  of  Ijw  world's  goods  is  still  carried  by 
vesads  of  average  tonnage.  The  number  of  diips  of 
over  10,00c  tons  Is  only  89.  Of  vessds  over  5,000 
tons  the  United  Kingdom  has  535,  Germany  100, 
America  48,  France  36,  Russia  12,  Japan  16,  and  the 
Netherlands  7.  The  tonnage  of  the  principal  coun- 
tries is  as  follows  :~United  Kingdom,  16,006.374  ; 
America,  3,671,956;  Germany,  3,283,247;  Norway, 
1,653.740;  France,  1,622,016;  Italy,  1,180,335; 
Russia,  809,648;  Spain,  714,447;  Japan,  726,818; 
Sweden,  721,116;  Netherlands,  658,845;  Denmark, 
581,247  ;  Austria  •  Hungary,  578,697  ;  Greece, 
378,199;  Bel^um,  157,047  ;  Brazil,  155,086 ;  Turicey, 
154,494;  Chile,  103,758;  Portugali^oi,404;.and 
Argentina,  95,780  tons.    Digitized  by  VorOOg  iC 
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MEETINGS  OF  THE  SOCIETT. 
Ordinary  Meetings. 
Wednesday  eveniogfs,  at  8  o'clock 

Janliaky  18. — "Wireless  Telegraphy  and  War 
CorrespondeQce."  By  Captain  Lionel  James. 
Sir  WiLLlAU  Henky  Preecs,  K.C.B.,  F.R.S., 
vill  preside. 

Januajky  25. — "  London  Electric  Railways."  By 
the  Hon.  Robebt  P.  Porter. 


Indian  Section. 

Thursday  afternoons,  at  4.30  o'clock : — 

January  19  "The  Gates  of  Hbet."  By 

Douglas  W.  Freshfield.  Sir  William  Lee- 
Warner,  K.C.S.I.,  will  preside. 


Colonial  Section. 

Tuesday  afternoons  at  4.30  o'clock  ; — 

January  24.—"  Briliah  Commercial  Prospects  in 
the  Far  East."  By  BvRON  Brenan,  C.M.G.,  late 
H.B.M.  Consul-Geoeral  at  Shanghai.  SlR  Edwaru 
A.  Sassoun,  Bart.,  M.P.>  will  preside. 


Applied  Art  Section. 
Tuesdays,  at  4.30  or  8  o'clock : — 

January  31,  8  p.m. — "Calligraphy  and  lUu- 
miiution."  Two  Papers.  By  Edward  Johnston 
and  Graily  HEvnrr.  Lewis  Foreman  Day, 
Vice-President  of  the  Society,  will  preside. 


Cantor  Lectures. 

Monday  evenings,  at  8  o'clock  : — 

James  P.  Maginnis,  As&oc.M.In?t.C.E., 
M.Inst.Mech.£.,  "  Reservoir,  Stylographic, 
and  Fountain  Pens."   Three  Lectures. 

Lectvrb  I.— January  2^.— Ancient  Writing 
Implements. — The  Stylus  and  Tabula — Calamus  or 
reed  pen— Stencil— Quills,  quill  nibs,  attempts  to 
make  quills  more  serviceable — Substitutes  for  quills — 
Silver  pens — Ink  horn  and  penner — Ancient  writing 
outfit — Eastern  writing  implements— Survival  of  ink 
horn — ^Japanese  writing  box  and  pens— Their  portable 
writing  set— Early  meUl  pens— Steel  pens — Barrel 
pens— Fint  patent  for  metallic  pens — Improvementa 
in  steel  pens  with  the  object  of  increasing  their  ink- 
holding  capacity  —  Reservcnr  nibs,  various  iHustra- 
tions. 

Lecture  II.— January  y>.— Stylographic  Pens. 
— Rudimentary  forms — Early  patents— Rigid  points, 
needle  points— Various  writing  or  marking  pwns — 
Modern  Stylographic  pens,  Nota  Bene,  Cygnet,  and 
others — Gold  pens,  description  of  manufacture. 

Lectors  III. — February  ^.—Fountain  Pens.— 
"Ea^Ay  patents — SoHd  ink — Various  reed  anange- 
menu  —  Self-filling  reservoirs,  flexible  reservoirs, 
piston  and  plunger— Modem  types  of  Fountain  pens. 


Swan,  Ideal,  Conklin,  Pelk:an,  Unleakable,  Wiit, 
Qoill,  Post,  Autofiller,  Fleet,  &c. 


Juvenile  Lectures. 

Wednesday  afternoons,  January  4  and  ti, 
1905,  at  Five  o'clock,  Carmichael  Thomas, 
"  The  Production  of  an  Illustrated  Newspaper." 
(Two  Lectures.) 

Lecture  II.— January  ii, —  Compositors  at 
work— Prqtaration  of  stereos — Mann^ture  of  p^ier 
— The  printing  office— Folding  and  stitching  tnnfhitw* 
— Colour  printing— Importance  of  good  titles — The- 
editor's  waste-paper  basket— Curious  sketches :  the 
Russian  censor — Foreign  illnstiated  newspapers. 

The  lecture  will  be  fully  illustrated  by  lantern 
slides.  An  exhibition  of  drawings  uiU  be  shown  on 
the  walls. 


MEETIXGS  FOR  THE  ENSUING  IVEEK. 
MoMDAY,  Jam.  9.  ..Chemical  Induitrr  (London  Sectiin)^ 

Burlincton-housc,  W.,  8  p.m.   Mr.  Walter  F. 

R«id,  "  Some  Chemical  A^ecU  of  Am  Sc.  Loob 

Exhibitioo." 

Geogrmphica],  Univeraity  of  London,  Burlinfton- 

gardens,  W.,  8^  p.m. 
British  Architects,  9,  Conduit-ttreet,  W.,  8  p.m. 
Camera  Club,  Cbariag-croM-road,  W.C,  8}  p.m. 
Uedical,  11,  Chudot-ttreM,  W.,  8|  p.m. 
London  InititntioB,  FhiabniT-cIrcBS.  K.C.,  4  p.m. 

Mr.  H.  Hill,  "  Stodiet  in  S^der  Ufe." 
TvKMiAY,  Jan.  io...HodicaI  and  Chirurgical,  ao,  Hanover- 

■quare,  W.,  8}  p.m. 
Civil  Engineers,  15,  Great  Georgv- street,  S  W.,  i 

p.m.  Sir  William  Henrr  White,  *'  The  Receot 

Visit  to  the  United  States  aod  Canada." 
Anthiopological,  3,  Hanover-cquare,  W.,  ^  p.m. 
WwiNKSDAv,  Jan.  ii...S0CIETy  OF  ARTS,  Jobn-ttrect, 

Adelphi,  W.C,  5  p.m.  (Juvenile  Lectnres.)  Mr. 

Cannichael  Thomas,  **The  Production  of  u> 

UlDstrated  Newspaper."   (Lecture  II.) 
Biblical  ArcluBO)og7,    37,  Great  Kvaadl-rtraet, 

4}  p.m.    Annual  Meetiog. 
Japan  Society,  30,  Han  over- square,  W.,  8}  p.a. 

"  J  apanese     Under-Gradoatea    at  Cambridge 

University." 

Royal  Literary  Fund,  7,  Adelpbi- terrace,  W.C. 
3  p.»- 

Civil  Englnem,  15,  Great  George- street,  S-V* 
j)  p.m.  Sir  William  Hcnrr  White,  "  The  rccmt 
visit  to  the  United  SUtea  and  Canada."  (R^ett- 
tion  of  lecture.) 
TairasoAv,  Jam.  ta... Antiquaries,  Burlington- house,  W., 
8kp.m. 

Blectrical  Engineers,  >s.  Great  George- atrent,  S-V^ 
8  p.m.  1,  Discussion  on  paper  bjr  Ur.  T.  P. 
Adams,  "The  Combination  of  Dnst  Oostroclers 
and  Electricity  Works  Economically  Considtfed." 
3.  Messrs.  Wm.  H.  Booth  and  J.  B.  C.  Kcnbaw, 
"  Fuel  Economy  in  Steam  Power  Plants." 

Mathematical,  ta,  Albemarle- street,  W.,  si  P-b. 

Camera  Club,  Charing -cross -road,  W.C,  SJ  p.m. 
FaiP«Y,  Jam.  13.. .Civil  Engineers,  35,  Great  George -street. 

S.W.,  8  p.m.  (StndenU'  Meeting.)  Mr.  James 
Swiabame.  "Theory  of  Electricity  and  Mag- 
netism." 

Astranomical,  Burllagtoa-hoase.  W.,  S  v.b. 
Philological,  Unhersi^  C^lege,  W.C,  8  p.m. 
CUnical,  so.  Vgf^rnfkSaV)®^!^ 
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NOTICES. 


NEXT  WEEK. 

Wednesday,  January  18, 8  p.m.  (Ordinary 
Meetiag.y  Captain  Lionel  James,  "Wire- 
less Telegraphy  and  War  Correspondence." 

ThdrsUay,  Jantary  19,  4.30  p.rn.  (Indian 
Section.)  DocGtiAS  W.  Freshtikld,  "  The 
Oates  of  Tibet."       ■  '    '  ' 

Further  details  of  the  Society's  meetings 
will  be  found  at  the  end  of  this'  number. 


PROCEEDlN'<&S  dF  THE  SOCIIETV. 


■    JUVENILE  LECTURED.  " 

Q#  Wednesday  ^tftecnoog,  Ja□u9Jy,IfthJ.^Il(■ 
CAJtMICHAEL  Thomas  delivered  the  second 
and  .lystt.l^tiue  of  His  cai^se  pf  J^v^niJp 

Newspaper." 

Mr.  Thomas  continued  ~  the  history  of  the 
-sketch  which  -.in  'his  first  lecture  he  had 
lirot^t.  to  tbe  pointiof  being  photogfraphed 
and  ttade- into- a- .plate. suksble.- for  priat- 
>cg^» .thcDogh.  it».ftu!tlMii  process  «f-midti{di^ 
"catian  and'  preparatioa  in  the'  Joondiy  and 
«Mu:hioe<«rDom.. somecases  ihe  drawing 
Atood  alone<  on  a  pa^eutf  4he-  periodical  in 
nriiitfb^  i&  wa«  printed^ -Mtte  «ften  it  .was 
accflD^amiedi  Jetto^nss^  the '■pnceas  of 
tl^py  tKfa  ^MchSnstype  awaffctosoribcd;  The 
■«aii^>leted  pagcJ  vf '  letleiiwefia*  asd  iUiifitra>- 
■tioos  was  caltfld  fitr.'ibnnev"' >Thc90  ^'plates" 
or  "fotmes"  it  was  necessary  to  mulUidy, 
•eetng  that  the  whole.' ivsue  of  a-new^>aper 
«ooSd  not  -practicttlly  be^prmtttd  from  a  angle 
met.  First  «i  att  .^Tpe  ^and-  ^cture  plate  were 
locked  tcigedierrUd  tiun.weve  neady«ither  to 
print  from  or  to  furnish  duplicates.  The  pre- 
liminnry  st^  to  obtaining,  tlie  duplicate  was 


to  take  an  impression  of  the  whole  forme  in 
plaster  of  parts,  which  «*as  done  by  spreading 
the  plaster  over  a  .sheet  of.  stout  p^>er,  laying 
the  paper  very  carefully  down  on  the  forme 
and  snbjecting  it  to  such  heavy  hydraulic  pres- 
sure that  the  plaster  of  paris  sank  into  every 
line  and  scratch  of  the  plate.  The  resulting 
inipression  was  called  the'"mduld,"  and  it 
was  next  ipade  dry  and  firm  by.  baking.  There- 
after metal  "casts"  could  be  taken  from  it, 
and  for  that  purpose  the  mould  was  placed 
in  an  iron  casting-boz,  into  which  molten 
metal  was  then  poured  and  allowed  to  cool. 
The  "cast"  emerged  therefrom  identical  in 
surface  and  appearance  with  the  original 
plate.  It  had,  however,  to  be  "routed"  by 
a  revolving  dnsel,  catted  tbe  f'souter/'  which 
grooved  out  uiniecessaiy  portions  of  the 
metal.  The  back  was  smoothed  by  a  second 
machine,  and '  the  cast  was  subjected  to 
various  processes  in  order  to  make  it  clean, 
•neatraiid'Workraankke.>  Last  of  aU.  it  had  to 
■be  hardened,  so  that  its  sur&ce  should  give 
■«lear;'8tFOBg>te^re8sionB;-.aad  this  was  done 
by  riectrofysis.  .-^The  'platS':was/.dipped  iato 
electric  baths,  by  which  its  surface  was  coated 
sQcceesively  with  fine  films  of  copper  ^nd 
nicUeli- 

•  Having-  described' jdl,  these  pfocesses  and 
illustrated  them  by  photographs,  the  lecturer 
inteq>olated  a-brief  description  of  the  processes 
by  which  grass  and  wood  pulp  were  converted 
into -paper  suitable  for  printing.  First  the 
grass  (of  which  the  best  variety  was  esparto 
(grass)  .was  --"iwinnowed,"  oleaoed,  or  sepa- 
:i«ited.  It  then  proceeded  to  theboilersand.was 
iiaade.iBtO'>pul^,L«^ioh  was- -bleached  in  the 
wceptacle  Jonown  as  the  "  potcher,"  and  was 
in  succession  strained  and  beaten  till  it  re- 
simUed  a  custard  of  an  exceptional  kind.  It 
.mi^t  then  be  imagined  as  being  fit  for  the 
.{Hipn'-nuddng  nmchine,  into  which  it  went  as 
pulp  iUtone  end  ^ukl  cams  out  as  paper-  at  the 
other*.,  in  tii&JrstMag^  thd  pulp  spread  Itsetf 
on  a  wide  band  of  very  fine  wire  netting,  which 
4%tained  the  substance- of-the  bulk  but  divined 
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off  the  water ;  in  other  stages  grit  was 
removed  and  the  pulp  was  hirther  strained. 
Air  pumps  sucked  the  moisture  out  of  it,  rollers 
hot  or  heavy  or  both  pressed  it  and  dried  it 
and  smoothed  it,  while  at  the  end  of  the 
process,  nhen  the  paper  was  about  to 
come  out  in  its  solid  condition,  the  final 
rollers  glazed  it  preparatory  to  allowing  to 
take  its  place  in  the  great  reels.  These  reels 
sometimes  contained  miles  of  paper.  One 
that  was  made  by  Messrs.  Spalding  and 
Hodge,  of  which  Mr.  Thomas  showed  a  {^oto- 
graph,  weighed  several  tons,  and  the  paper  if 
unwound  would  have  stretched  out  for  nine 
miles  and  a  half. 

Returning  Co  the  progress  of  the  plate,  Mr. 
Thomas  described  the  attachment  to  the  great 
electricalty-cbiven  printing  presses,  and  enu< 
merated  the  last  steps  necessary  to  convert  the 
impressed  reels  and  lengths  of  paper  into 
illustrated  periodicals.  When  the  paper  had 
been  printed  the  sheets  were  lifted  on  to  trol- 
lies, which  conveyed  them  to  the  warehouse, 
where  they  were  folded,  supplied  with  covers, 
and  finally  stitched  by  a  most  ingenious  ma- 
chine devised  for  the  purpose.  Last  step  of  all 
before  they  were  delivered  to  the  newsagents, 
their  edges  were  neatly  cut  and  they  were 
stacked  in  appropriate  quantities. 

But  before  leaving  the  description  of  the 
mechanical  inocesses  in  the  manubcture  of  the 
paper,  an  account  was  given  of  the  methods  of 
colour-printing  to  which  were  owing  the  pro- ' 
duction  of  the  coloured  plates  that  formed  so 
attractive  a  feature  of  the  Christmas  supple- 
ments at  this  time  of  year.  Formerly  the 
reproduction  of  a  coloured  picture  was  a  very 
complicated  matter,  and  good  results  were 
usually  obtained  only  by  employing  a  large 
number  of  printings,  sometimes  as  many  as 
twenty.  But  a  few  years  ago  a  new  method  of 
printing  in  colours,  known  as  the  three-colour 
process,  was  discovered  and  elaborated  till  it 
caused  quite  a  revolution  in  the  printing 
world.  Every  painting,  it  must  be  remembered, 
is  composed  of  three  primary  colours,  yellow, 
red,  and  blue.  Suppose  then  we  took  three 
negatives,  one  of  which  would  absorb  alt  the 
yellow,  another  all  the  red,  and  another  all  the 
blue  that  existed  in  the  picture,  and  turned 
these  negatives  into  plates  which  could  be 
used  for  printing.  If  we  then  printed  on  a 
piece  of  white  paper  the  first  plate  in  yellow  ink, 
and  on  the  top  of  it  the  second  in  red  ink,  and 
.on  the  top  of  both  the  third  in  blue  ink,  the 
final  result  would  be  a  composite  reproduction 
.which  gave  a  remarkably  good  idea  of  the 


original  picture.  Having  thus  described  the 
principle  of  three-colour  printing,  Mr.  Thomas  | 
went  on  to  exhibit  some  actual  negatives  and  ; 
plates,  and  to  show  how  by  carefully  super- 
ponng  them-  the  desired  result  could  he- 
reached.  Very  careful  manipulation  was  re- 
quired in  the  super-position,  and  the  very  best 
and  purest  light  was  necessary,  in  order  that 
no  mistakes  should  be  made  in  the  choice  of 
the  constituent  hues.  [The  meetrng-room 
was  hung  with  some  fine  examples  of  the 
results  obtained  by  this  process  of  colour 
printing,  and  a  picture  was  thrown  on  the 
screen  showing  the  works  which  the  Graphic 
has  erected  at  Reading  for  the  special 
purpose  of  making  colour-prints  of  the  highest 
class.} 

Ha^ng  set  forth  in   their  completeness 
the  mechanical  processes  which  secure  the 
regular  output  of  the  weekly  and  daily  illus- 
trated paper,  Mr.  Thomas  turned  to  the  other 
side  of  their  production,  which  was  the  work 
of  the  editorial  rooms.     He  referred,  first  of 
all,  to  the  demand  which  gave  birth  to  the-  I 
supply  of  newspapers — a  demand  which  wa>  ' 
nowadays  usually  felt  most  by  those  who»  ; 
having  been  used  to  regard  their  newspapers  \ 
as  quite  as  regular  a  fact  as  their  bre^cfasts,  | 
were  tempnarily  cut  off  from  them — and  he  | 
quoted  instances  of  the  eagerness  of  the 
soldiers  during  the  South  Afiican  War  to 
obtain  newspapers.    He  also  mentioned  the 
curious  fact  that  Sir  Harry  Johnston,  while 
exploring  Central  Africa,  had  sometimes  found 
a  parcel  of  Graphic  supplements  of  the 
greatest  value  in  inducing  Afirican  monarchs  : 
to  come  to  terms.    If,  however,  the  demand  i 
for    newspapers    was   great,    some  tA.  the 
"materials"  of  supply  were  curious.  The 
oddest  apologies  for  drawings  were  sometimes- 
sent  in  to  editors,  as  some  of  his  slides  showed,, 
and  sometimes  the  oddest  requests  were  made. 
One  of  the  most  curious  sketches  that  had  ever 
been  sent  to  the  Graphic  was  forwarded  by  a 
large  employer  of  labour  in  the  colony  of  Mahe 
on  behalf  of  a  released  slave.   These  sketches 
were  made  by  Billy  King,  and  depicted  his- 
experiences  from  the  time  he  was  captured  by  , 
the  Arab  raiders  down  to  the  time  of  his  release 
by  a  British  gunboat.  They  were  puUished, 
as  he  now  showed  them,  in  facsimile,  but  not 
the  least  interesting  part  of  them  were  their 
appended  descriptions.  These  ran  as  follows: — 

"  The  Arab  often  go  oat  travelling  in  the  moantai& 
to  get  slaves — if  one  intempt  to  ran  they  fire  the  goA 
■with  them.".  ^  i 

•<  When  they  had  g^iAheKssQQl^^b^  carried  iQ 
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down  home.  See  tbey  tight  theb  hawb ;  the  little 
cue  M  wdl  and  ironuD  too." 

"And  at  night  vhen  they  sleeps,  all  the  wood  are 
li(^  np  to  the  cn»s  bar;  one  man  always  go  ap  to 
tight  the  end." 

"AU  the  slaves  are  nnianititig  (unloading)  and 
leady  to  be  received  on  board." 

"Now  the  rober  are  caught,  they  shout  her  once 
to  start  with,  bat  they  wouldn't  stop  ;  some  time 
fire  again  and  bum  th^  sails  till  they  get  near." 

"  After  having  aU  out  they  pat  slave  afar  off,  and 
light  it  with  fire  and  bum  it  and  ship  go  her  way  to 
Seychelles." 

Mr.  Thomas  concluded  his  lecture  by  some 
references  to  the  uses  and  misuses  of  illustrated 
journalism.  One  form  of  misuse  was  that 
inflicted  on  them  by  the  Russian  censor, 
who  in  one  instance  blotted  out  a  Graphic 
inctore,  or  photograph,  in  which  the  Czare- 
witch  was  shown  hunting  with  the  Nizam 
vlule  in  India.  A  good  deal  of  speculation 
was  hazarded  on  the  reasons  for  the  censor's 
action,  and  it  was  at  last  concluded  that  he 
objected  to  some  words  of  the  description 
printed  underneath,  which  ran,  "  Unfortunately 
the  Czarewilch  did  not  get  a  shot."  The 
censor  must  have  thoujj^ht  it  meant  "  Unfor* 
tunately  the  CzaiewHtch  did  not  get  shot." 
Another  misuse  of  illustration  was  of  a  different 
kind,  and  it  was  that  of  which  the  Germans 
were  guilty  during-  the  Boer  War  when  they 
pablished  as  authentic  drawings  which  pur- 
ported to  show  British  soldiers  firing  from 
behind  women.  An  instance  was  given  of 
the  use  of  an  illustrated  paper  in  a 
tery  different  and  quite  legitimate  way.  In 
March,  1895,  during  the  Chino  -  Japanese 
War,  the  Daily  Graphic  published  an  illus- 
tiatioa  showing  the  attack  00  Wei-hai-wei  by 
the  Japanese.  In  the  middle  distance  were 
the  Japanese  ships;  in  the  foreground  were 
tiiree  British  ships,  Sfartan,  Edgar ,  and  Cen- 
turion. Away  off  I0  the  right  was  a  little  ship, 
tmder  which  were  the  words  "  German  flagship. 
Under  sail  only."  This  picture,  coming  into  the 
hands  of  the  German  Emperor,  furnished  him 
with  a  striking  object-lesson  widi  which  to 
support  his  scheme  of  German  naval  expan- 
sion. He  had  a  copy  of  the  picture  placed 
on  the  seat  of  every  member  of  the  Reichstag 
on  the  day  when  the  naval  vote  came  on.  On 
each  copy  was  written,  "  Welch  ein  Hohn  Uegt 
darin,"  which  translated  meant,  "What  a 
mockery  this  is."  The  naval  vote  was  passed. 

The  Chairman  (Sir  William  Preece,  K.C.B., 
■F.R.S.),  proposed  a  hearty  vote  of  thanks  to  Mr. 
Carmichael  Thomas  for  his  interesting  course 
of  lectures,  which  was  c^ed  unanimously. 


CANTOR  LECTURES. 

MUSICAL  WIND  INSTRUMENTS. 
By  D.  J.  Blaikley. 
Leeiure  IV. — Delivered  December  19,  1904, 
Flutes. 

It  was  noticed  during  the  last  lecture  that 
many  ancient  Greek  instruments,  commonly 
referred  to  as  flutes  in  our  translations,  were 
really  reed  instruments,  and  these,  therefore, 
do  not  come  into  the  category  of  flutes  as  we 
understand  them.  That  tubes  either  of  reed  or 
of  other  material  blown  across  the  end  were  used 
in  ancient  days  is,  however,  unquestionable  ; 
the  tube  of  the  common  Pandean  pipe  and  the 
ancient  Egyptian  Nay  now  before  you  are 
instances. 

The  evidence  of  anything  beyond  this  as 
concerns  flutes  blown  directly  firom  the  lips  is 
unreliable,  but  it  is  probable  that  the  Greeks 
used  a  whistle  flute,  blown  firom  the  side^by 
means  of  a  mouth  tube,  and  this  may  have 
been  confused  with  the  true  flute  as  the  name 
is  now  understood,  or  the  FlAte  Traversi^re. 

The  name  flute  in  its  broadest  modem  sense- 
signifies  an  instrument  in  which  a  direct  stream 
or  blade  of  air,  unassisted  by  a  reed  or  any- 
other  contrivance,  is  the  immediate  cause  of 
the  vibration  of  the  air-column. 

Such  a  stream  of  air  directed  either  down  a 
tube,  across  an  open  end,  or  across  a  lateral 
hole,  cut  in  some  parts  of  its  length,  does  not 
of  necessity  cause  vibration.  This  result, 
vibration,  depends  upon  the  fluctuation  of  an 
induced  current.  In  their  detail  the  conditions 
upon  which  such  vibrations  depend  are  perhaps 
not  yet  thoroughly  worked  out,  but  some  indi- 
cations of  the  action  of  the  air-reed  or  blast 
causing  induced  currents  can  be  given. 

The  bird-call,  or  fowler's  whistle,  is  a  small 
hollow  chamber  of  bone  or  ivory,  with  an  inlet 
and  outlet  through  which  air  can  be  blown  from 
the  mouth.  The  jet  of  air  from  the  mouth  in 
passing  through  the  chamber  carries  with  it  a 
portion  of  the  air  in  the  cavity,  thereby  reducing 
the  density  of  the  remainder  until,  at  a  certain 
point,  a  re-action  takes  place.  It  is  the  rate 
of  variation  of  density  caused  by  the  direct 
current  which  determines  the  pitch  of  the  note. 

Another  example  of  an  induced  current  was 
to  be  seen  in  the  brazier's  gas  blow'pipe,  the 
smalt  lighting  jet  attached  to  the  main  gast 
tube  travelling,  when  the  air-jet  only  is  turned 
on,  in  a  direction  coptr^g^  |o  @^^^it 
current. .  o  ^ 
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[This  actioD  was  shown  by  direct  experi- 
ment, but  caanot  well  be  described  without  the 
apparatus.] 

These  experiments,  and  others  of  similar 
character  show  that  a  stream  or  blade  of  air 
issuing  steadily  from  an  orifice  such  as  may  be 
formed  by  the  lips,  can,  under  certain  condi* 
tions  excite  an  alternating  change  of  densi^ 
in  the  air  in  its  neighbourhood.  It  is  this 
change  of  density  which  occasions  the  vibra- 
tion causing  the  sensation  of  musical  sound. 
The  air-reed,  in  whatever  way  produced,  may 
be  regarded  as  an  ultimate  refinement  of  the 
reed  made  of  &olid  elastic  material  which  was 
considered  in  the  last  lecture. 

The  means  adopted  in  the  course  of  flute- 
making  for  the  formation  of  this  vibrating 
blade  or  lamina  of  air  have  been  two.  The 
first  is  by  the  passing  of  air  from  the  mouth 
through  a  slit  as  in  the  common  itiiistle,  the 
blade  thus  fonned  passing  across  an  orifice, 
and  just  grazing  the  lip  on  the  oi^osite  side. 
Flutes  made  on  this  scheme  have  now  passed 
away,  with  the  single  exception  of  the  flageolet, 
but  as  they  illustrate  a  principle  and  have  a 
distinct  historical  interest,  I  will  show  some  on 
the  screen.  The  lantern  slide  is  taken  from 
Kappey's  "  History  of  Military  Music,"  and 
the  instruments  tliemstilves  are  in  the  museum 
of  the  Royal  Conservatoire  of  Music  at  Brus- 
sels. A  whole  group  of  recorders  is  here  shown, 
the  large  bass  instruments  being  famished 
with  a  crook  or  bent  tube  to  convey  the  wind 
to  the  wl^stle  part  of  the  instrument.  In  all 
of  them  the  typical  six  finger-holes  are  seen, 
and  in  the  larger  instruments  some  extension 
of  the  compass  downwards  is  provided  for  by 
key-work. 

One  of  the  instruments  of  this  family  -wa^ 
the  pipe  used  With  the  tabor.  This  instrument 
had  two  finger-holes  and  (me  thumb-hole  only, 
but  as  the  first  6cta\'e  was  not  used,  the  three 
holes  sufficed  to  give  the  d,  e,  and  /,  required 
to  complete  the  scale  between  c  and  g;  the 
second  and  third  proper  tones,  and  also  the 
other'  notetf  -  lyutg  between  the  higher  har- 
monics. 

With  this  slight  at;c6unt  of  the  recorders  or 

whisHe-blown  type  df  flute,  we  must  pass  on  to 
those  which  have  more  interest  at  the  present 
day,  and  are  "  flutes  "  strictly  speaking,  as  we 
now  understand  the  term.  All  these  depend 
for  speech  upon  the  action  of  a  stream  of  air 
issuing  directly  from  the  lips  without  the  inter- 
vention of  a  whistle  mouthpiece  of  any  kind; 
This  flute  is  probably  not  more  than  500  years 
old,  and  in  its  simplest  form  is  a  cylindrical 


tube  with  a  mouth*hole  bored  near  one  end, 
and  with  a  plug  or  cork  inserted  a  tittle  beyond 
the  mouth-hole.  Such  a  tube  corresponds  in 
length  to  a  half  wave-length  of  its  lowest 
note,  and  is  capable,  by  over  -  blowing,  of 
giving  the  octave,  twelfth,  &c.,  or  notes  in  the 
harmonic  series. 

The  oldest  knoii'tt  instrument  of  this  kind  is 
the  Schweizerpfeiff  or  Zwergpfeiff  (Swiss-pipe 
or  Dwarf-pipe),  a  flute  with  the  normal  six 
finger-holes,  and  without  k^s  for  the  semi> 
tones. 

These  cylindrical  flutes  were  poor  in  tone, 
and  incorrect  in  tuning  in  the  over-blown 
octaves.  It  is  manifest  that  the  mouth-hole  | 
is  not  an  exact  equivalent  of  the  open  end, 
and  this  divergence  causes  departures  from 
the  normal  law  of  vibration  in  cylindrical 
tubes. 

The  first  attempt  at  correction  wa8bygi%ing 
a  conical  form  to  the  greater  part  of  the  flute* 
leaving  the  head-joint  cylindrical.  This  cor- 
rection in  conjunction  with  the  gradual  addition 
of  key-work  resulted  in  the  disappearance  of 
the  English  flute  or  recorder,  in  favour  of  the 
German  or  transverse  flute,  which  held  the  field 
for  about  two  centuries.  Its  chief  faults  were 
due  to  the  supposed  necessity  of  having  holes 
covered  by  the  fingers  instead  of  by  artificial 
pads  wherever  practicable. 

About  the  middle  of  the  last  century  Tiieo- 
bald  Boehm,  putting  into  a  practical  shape 
ideas  that  appear  to  have  been  at  least 
by  others,  produced  a  flute  in  which  every 
note  speaking  throuj^h  a  side-hole  was,  fully 
vented  by  holes  below  it,  by  wbieh  maaM 
great  equality  of  tone  was  gained.  He  sub- 
sequently discarded  the  plan  of  covering  the 
holes  directly- by  the 'fingers;  aijd  substituted 
key->work.  He  further  returned  to  the  original 
cylindrical  form  of  the  flute,  and  obtaiii<ed 
correct  intonation  in  the  octaves  by  giving  a 
curved  conoidal  form  to  the  interior  of  the 
head  joint.  These'  alterations  entailed  a 
modification  of  the  established  fingering,  but 
Boehm's-  imticiide  has  ma'Se  f^cat  w^y.jftod 
now  practially  holds  the  field. 

As  one  «tample>  of  •conditions  bearing  upon 
a  point  admittedly  somewhat  obscure,  we  may  j 
consider  the  influence  of  that  part  of  the  flute  | 
lyirig  between  the  mouth-hole  and  the  cork- 
stopper.  It  is  certain  that  the  tone  quality  is 
much  influenced  by  the  proportions  of  this 
space,  and  in  all  probability  a  subsidiary 
vibration  of  a  high  note  of  constant  or  nearly 
constant  pitch  is  here  set  up.  This  note, 
being  blended  as  a  partial  with- the  general 
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tone  of  the  instrument,  gives  a  distinct  colour- 
ing, to  which  is  due  the  sense  of  unity  of 
quality,  and  also  of  individuality,  running 
through  the  whole  compass  of  the  instrument. 

We  may  take  an  illustration  from  another 
organ  of  sense  than  the  ear— the  eye.  We 
may  see  a  landscape  with  its  distinctive 
greens,  browns,  purples,  and  other  colours 
under  ordinary  light,  and  yet  the  general 
effect  may  be  greatly  modified  either  by  a 
grey  sky,  or  by  the  rays  of  a  setting  sun.  So 
with  sound.  We  may  have  groups  or  a 
succession  of  very  distinct  wave-forms,  but 
these  are  capable  of  modification  by  the 
introduction  of  another  wave-fiDrm  which  shall 
be  common  to  all. 

This  view  which  I  put  forward  tentatively 
does  not  apply  only  to  the  flute,  for  analogous 
conditions  are  to  be  found  in  brass  and  other 
wind  instruments. 

The  attempt  to  summarise  the  chief  points 
in  the  developments  of  wind  instruments  leads 
to  the  following  concluuons  as  regards  the 
different  classes. 

Brass  Instruments. — The  direct  action  of 
the  lips  as  applied  to  the  most  simple  horns 
has  been  maintained  throughout  all  improve- 
ments and  modifications. 

Reed  Instruments,  —  Reeds  enclosed  in 
chambers,  and  therefore  not  under  tha  direct 
coDtrol  of  the  lips,  have  passed  away  so  far  as 
artistic  music  is  concerned. 

Flutes.— A.  similar  result  is  to  be  observed. 
The  air-reed  issuing  from  a  mechanically 
formed  slit,  as  in  the  recorders  and  other 
beaked  flutes,  has  passed  away. 

We  find,  then,  that  all  attempts  to  improve 
upon  the  wonderfully  sensitive  action  of  the 
lips  by  mechanical  means  have  disappeared, 
bat  the  woik  which  lies  fairly  within  the  pro- 
vince of  design  and  mechanism,  that  is  to  say, 
^  determination  of  the  proportions  of  a  tube 
to  give  particiflar  intervals  and  tone-quality, 
and  the  instantaneous  regulation  of  its  length 
tq  accordance  with  the  requiri  rniTii>  of  the 
.iBWBcaJ  scalej  -  so  that  it  shall  hii  suited  in 
ev«y  way  ior  reejKtPfe  to  th^  impulsi^  of  the 
lipSt  has  been  my  marked  duiing  the  last 
crntur}'. 

Temperature  is  one  natural  i  L>niin;i>n  which 
tiWan  effect,  in  greater  or  kf-^i  <ii  i.ri;f,  upon 
atl  initxaiQena ;  and  although  the  iiill  con- 
■j^fflitiffo  Its  iaflMmce  wou^d  take  more 
^  lUnA^lii^Mltf  'dl^sal,  -a  brief  reference 
to  !P«!b'aWI»^6ut  of  plac^.  Cli-inge  of 
lentperatiife  affects  the  pitch  of  all  instru- 
mentfl,  anfl  jjjrttJgB^*        infiuenced  in  the 


same  direction  and  to  the  same  extent,  the 
result,  in  practical  music,  would  be  small, 
for  all  instruments  would  rise  or  fall  together. 
The  effect  of  heat  upon  metals  being  to  ex- 
pand them,  a  tuning  fork  is  rather  longer  whdn 
warm  than  when  cold,  and  is  consequently 
flatter  in  pitch.  If  the  expansion  of  the  metal 
were  the  only  effiect  of  heat  upon  a  brass 


M^ect  of  Temperaiare 
o/9jSus£eat  J*it^c/t 
^  Or»e  S^mt'-ione  ^ 


instrument,  the  same  result  would  follow ; 

but  another  influence  is  at  work,  producing  five 
or  six  times  the  efEect  in  the  contrary  direction. 
This  influence  is  the  greater  velocity  of  sound 
in  warm  than  in  cold  air.  The  change  of  pitch 
corresponding*  to  this  increased  velocity  is 
equal  to  a  rise  of  a  quarter  of  a  tone  ■  between 
47°  and  73°  Fah.,  a  very  ordinary  range  of 
temperature.  This  change  is  exhibited  to  its 
full  extent  in  organ  flue-pipes :  the  reed  pipes 
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are  affected  in  varying  degree.  All  the  wind 
instruments  we  have  been  considering  in  these 
lectures  are  when  in  use  more  or  less  warmed 
by  the  breath,  and  this  prevents  the  external 
changes  of  temperature  having  the  full  effect 
they  otherwise  would  have.  In  the  diagram  a 
range  of  temperature  is  shown  from  40°  to  90° 
Fah.,  and  a  range  of  pitch  of  one  semi-tone 
divided  into  tenths.  At  60°  the  various  in- 
struments are  assumed  to  agree  in  pitch,  and 
their  different  rates  of  departure  from  unison  is 
shown  by  the  positions  of  the  various  thick 
slant  lines. 


The  lecture  was  illustrated  by  lantern  ^ides  and 
experiments,  and  also  by  the  feUowiog  muakal 
itlustratioDs  :— 

Flute  solos,  Chant  Pastmale,  Mazurka,  Andersen, 
Mr.  H.  Wanier  HoUis,  Horn  solo,  Romanza,  JCarl 
Maty,  Mr.  T.  Busby.  Concertstuck,  Riett,  flute, 
oboe,  clarinet,  bom,  bassoon,  and  pianoforte,  Messrs. 
Hollis,  Fonteyne,  Gomez,  James,  and  Bosl:^.  Piano- 
forte, Mr.  R.  H.  Waltbew. 


BUILDING  BYE-LAWS  AND  RURAL 
DEPOPULATION. 

There  is  general  agreement  that  the  question  of 
rural  bousing  is  of  gtcat  and  pressing  importance.  It 
is  so  because  it  is  intimately  asaodated  with  the 
problem  of  rural  depopnlatim.  The  higher  wages 
offered  in  towns,  the  greater  freedom,  the  more  varied 
life,  the  fuller  opportunities,  all  these  conuderations 
appeal  to  the  young  and  ardent,  and  conduce  to  the 
depopulation  of  the  country  side.  But  none  bas 
greater  weight  with  the  young  %'illager  than  the 
absence  of  house  accommodation.  The  agricultaral 
labourer  marries  young.  At  an  early  age  be  can 
command  the  highest  wages  open  to  his  class.  The 
prudential  considerations  vhich  wdgh  with  others 
and  retard  marriage  do  not  affect  him.  Bnt  whilst 
the  choice  of  a  wife  may  be  easy  oftener  than  not  he 
can  find  no  house  suitable  to  his  wants.  The  cottages 
in  the  village  are  all  occupied  and  no  new  ones  are 
built.  E\-en  the  old  ones  as  they  crumble  away  are 
not  replaced.  Single,  the  \'illage  youth  can  «ther 
]i\*e  at  home  or  in  lodgings,  married  he  must  migrate 
for  there  is  no  cottage  vacant.  And  this  knowledge 
quickens  the  exodus  to  towns  which  is  such  a  deplor- 
able feature  of  our  times.  Nor  is  it  Ukdy  that  the 
emptying  of  the  country-side  will  be  checked  until  the 
rural  cottage  problem  is  solved. 

It  seems  strange  at  first  sight  that  there  should  be 
any  such  problem  to  be  solved.  Statesman,  land- 
owner, farmer,  all  ate  anxious  to  keep  the  labourer  on 
the  land.  Why  then  refuse  to  house  turn  fvoperly  ? 
The  answer  is  that  under  present  conditions  cottages 
cannot  be  buflt  at  a  cost  that  will  give  a  reasonable, 
or,  in  many  cases,  any  return  upon  the  capital  in- 


vested. An  agricultural  labourer  cannot  afford  to 
pay  more  than  39.  a  week  for  a  cottage;  indeed, 
assuming  constant  emplojment,  and  an  average  of 
15s.  a  week,  this  rent  chat^  may  be  thought  exces- 
sive, and  many  agricultural  labourers  are  less  favour- 
ably placed.  Three  shOUngs  a  week  means  roughly 
/fi  a  year.  Now,  under  present  conditions,  a  cottage 
in  the  country  with  a  garden  costs,  exclusive  of  the 
land  on  which  it  is  built,  at  least  ^^250.  Deduct  from 
£^  jC^  fo*"  rates,  and  another  £i  for  insurance 
and  repairs,  and  without  reckoning  anything  for  de- 
preciation and  management,  the  net  return  per  annum 
is  only  upon  an  outlay  of  £250,  or  less  than  2  per 
cent.  If  cottages  are  to  be  put  up  by  landowoers 
generally  in  sufficient  numbers  to  meet  rural  reqntce- 
ments,  they  must  not  cost  more  than  /150  each. 
Hence  the  present  search  for  the  means  by  which  soch 
houses  can  be  provided. 

This  question  of  construction  of  labourers  cottages 
has  been  frequently  discussed  in  the  pages  of  the 
journal,  and  as  far  back  as  1863  two  prizes  of  £2$ 
each  were  placed  in  the  hands  of  the  Council  of  the 
Society  of  Arts,  by  Mr.  J.  Bailey  Denton,  to  which 
was  added  the  Society's  medal,  to  be  offered  for  tbe 
most  approved  designs  for  cottages  with  three  bed- 
rooms in  each,  to  be  built  singly  or  in  pairs,  at  a  cost 
not  exceeding  /C^co  each.  The  hmit  of  cost  may  be 
particularly  noted.  In  those  days  it  was  imM  a 
question  whether  cottages  coald  be  built  for  ^^150 
apiece,  or  thereabouts.  That  was  taken  for  granted. 
Thus  in  the  discussion  following  upon  a  paper  read 
by  Mr.  John  Taylor,  jun.,  a  well-known  architect  in 
his  day.  at  the  meeting  of  the  Society  on  December 
10,  1862,  iSr,  Bailey  Denton  said,  "The  avenge 
cost  at  the  present  moment  of  cottages  with  three 
rooms,  with  water  supply  and  the  necessary  fencing, 
was  £2(10  a  pair.  He  was  speaking  not  merely  of 
his  own  experience  bnt  advisedly  from  the  experience 
of  those  who  were  largely  engaged  in  building.  ^"260 
a  pair  for  cottages  was  too  large  a  cost,  and  it  was  an 
object  worthy  .of  the  Society,  and  of  the  country  at 
large,  to  endeavour  to  reduce  the  expenses  from  £»bo 
to  about  £200  a  pau-."  And  Mr.  Ebenezer  Ctarfc, 
who  fi^wed,  said  that  *'he  held  a  contract  which 
was  now  in  course  of  execution  fas  building  cottages 
as  k)w  as  j^a2S  per  pair.  .  .  .  Tbe  front  room 
was  12  feet  by  10  feet,  the  back  romn  being  about  the 
same  use,  with  a  washhouEe  at  the  back,  and  con- 
taining a  capital  oven,  copper,  sink,  and  dresser,  and 
a  good  water-closet.  There  were  two  good  room« 
upstairs  and  a  porch  in  front."  Irue  there  were 
only  two  bedrooms,  and  nowadaj's  three  are  thought 
necessary,  but  the  cost  is  noticeable.  How  is  ii 
that  cottages  cannot  now  be  put  up  for  less  than 
£2^0?  The  explanation  is  not  to  be  found  in 
ad\-anced  cost  of  wages  and  material,  but  largely  in 
vexatious  building  bye-laws. 

Up  to  seventy  years  ago  parochial  afiaiis  in  raial 
England  were  aumaged  in  each  pariah  by  its  own 
vestry.  And  this  at  least  maybe  sajd  &f vestries, 
that  in  a  purely  agricultural  pu&Vue^fmsts  looked 
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to  ntst  pDrdy  agricoltaial  on».  Then  came  the 
nnr  Poot  Lav  with  tTatUfeience  of 
Vestries  to  Boards  of  Gaardians,  from  villagers 
meeting  and  debating  in  the  village  to  men  who  met 
in  the  town.  But  there  was  no  great  change  in 
practice  until  after  1894.  Until  that  year  the  rural 
district  consisted  of  ihe  area  of  the  Poor  Law  Union, 
eidosive  of  any  urban  district  that  might  be  within  it, 
and  tbe  Guardians  of  the  Poor  were  the  real  sanitary 
anlbority.  Since  1894  this  has  been  changed.  By 
tbe  Local  Cioremment  Act  of  that  year  the  Guardians 
ceased  to  be  the  rural  sanitary  authority.  The  Union 
WIS  preserved  as  the  rund  sanitary  district  with  this 
qtulUcilion-that  if  it  extended  into  more  than  one 
coonty  it  was  divided  so  that  no  mtal  district  should 
extend  into  more  than  one  county.  Rural  district 
coondllon  are  elected  for  each  parish  in  the  rural 
district,  and  the  rara!  district  council  have  ceased  to 
be  the  same  body  as  the  guardians,  and  are  now 
whdly  distinct.  By  a  clause  in  the  Public  Health 
Act  of  1875  it  was  declared  that  the  Poor  Law 
distiicts  might,  if  they  so  chose,  declare  themselves 
thTungb  their  guardians  to  be  "urban  districts," 
and  so  acquire  powers  simOar  to  those  exercised  in 
towns.  It  sometimes  happens  that  in  a  district 
othenrise  rural  there  are  some  centres  of  popolatton, 
Wdly  large  enough  to  be  cinstituted  urban  districts, 
^ndi,  nevertheless,  require  the  same  control  as  an  ur- 
ban district,  and  it  was  considered  desirable  to  lake  the 
power  to  confer  upon  a  rural  district  council  in  respect 
of  snch  a  populous  area  tbe  right  to  make  bye-laws 
relating  to  buildings,  &c.  Bat  it  was  never  intended 
that  snch  regolations  should  be  made  applicable  to 
the  whole  of  the  purely  agricnltural  areas  included 
vitliin  the  rural  districts.  Unfortunately,  this  has 
happened.  In  1896,  the  Local  Government  Board 
ctnfinned  orders  investing  rural  councils  with  urban 
powers  in  163  cases,  many  of  which  were  applications 
lor  bye- laws  rdating  to  streets  and  bufldings.  In 
>^7i  the  number  was  117,  and  so  it  has  gone  on 
vndl  in  a  large  number  of  rural  districts  It  has  become 
"npoaible  to  build  cottages  except  of  brick  and  stone, 
nd  nbjeet  to  other  unnecessary  restrictions  all 
•"•king  for  expense.  "It  is  almost  incredible,  but 
it  is  a  fact,"  writes  Mr.  Read,  the  honorary  secretary 
ad  treasurer  of  that  excellent  body,  the  Bnflding 
Bjt-Laws  Reform  Association,  that  a  house  in 
^^>odoo  not  more  than  30  ft.  high,  and  certainly  not 
■noie  than  135,000  cubic  feet,  being  8  ft.  from  the 
■rarest  rood,  and  30  ft.  from  tbe  nearest  building, 
ttid  iiiu  tbe  land  of  aiqr  adjcnniiig  owner;  can  be 
tRdt  of  ^laiDst  any  materiali  but  in  most  of  the  rural ' 
((■(rins  «4dch  have  adopted  urban  bye-laws  snch  a 
'•owe  most  beof  biidt  and  stone  !  And  almost  any 
mtal  couDcil  that  chooses  to  apply  can  get  these 
«h*a  powers.  For  example,  in  the  IVest  Sussex 
Oioeiu,  of  October  13  last,  may  be  found  the  notice 
of  an  Order  of  the  Local  Government  Board  invest- 
ing the  rural  district  of  Horsham  with  all  the  powers 
of  an  Urban  District  Council  under  the  Public 
Hedth  Acts.  Kow  what  sort  of  a  district  is  that  of 


Horsham  ?  It  has  an  area  of  76,613  acres,  a 
population  of  17,381,  and  3,840  inhabited  houses. 
Thus  the  Horsham  Rural  District,  which  is  to 
come  under  urban  liabilities,  has  approximately 
one  house  on  every  twenty  acres,  and  one 
person  on  every  4^  acres !  It  may  be  asked  why 
the  Local  Govemm*nt  consents  to  the  use  by  any 
such  Rural  District  Council  of  the  powers  exercisab'e 
by  an  Urban  District  Council.  The  explanation  is 
that  the  Local  Government  Board,  in  the  absence  of 
evidence  to  the  conttaiy,  assumes  it  to  be  the  wish  of 
the  ratepayers  concerned,  bnt  this  assumption  is  a 
fiction.  To  take  the  Horsham  case.  Probably  not 
one  person  in  a  hundred  of  the  17,000  who  are 
affected  the  notice  has  ever  seen  it,  and  of  the 
'  people  who  have  seen  it  not  one  in  ten  understands 
that  it  is  the  precursor  of  a  code  of  bye-laws  which 
will  be  an  injury  alike  to  the  individoal  and  the 
community. 

It  will  never  be  possible  to  erect  cottages  in  the 
country  which  it  will  pay  landowners  to  build  and 
labourers  to  Hve  in  until  every  man  has  the  right  to 
pat  upon  his  land  any  building  be  desires  provided 
only  that  he  does  not  endanger  public  bealth  ot  public 
safety.  In  the  towns  the  jeny  builder  can  crowd  upon 
the  ground  houses  in  whose  construction  the  bricks 
used  are  so  bad  as  to  be  scarcely  fit  for  the  foundation 
of  a  garden  path,  while  the  other  matnials  he  uses 
and  the  sanitary  work  are  no  better  in  quality.  In 
the  country  a  landowner  desirous  of  erecting  a  cott^e 
in  his  own  paik,  using  the  best  materials,  a  mile 
away  from  his  next  neighbour,  is  liable  to  be 
called  upon  to  pull  it  down  if  it  is  not  in  con- 
formity with  the  bye-laws  of  the  rural  auth<Mity,  how* 
ever  absurd  those  bye-laws,  originally  framed  fcM-  an 
urban  district,  so  applied,  may  be.  The  experiences  of 
Mr.  Justice  Grantham  are  within  the  recollection  of 
aU.  Not  long  ago  Earl  Roberts  had  a  similar  difiBcnlty 
with  the  rural  authority  of  the  district  in  which  his 
property  is  situated,  though,  on  the  Local  Government 
Board's  recosmnendation ,  the  Council  did  not  proceed 
to  extremities.  And  so  with  many  others.  Mr. 
Wilfrid  Blunt's  experience  is  perhaps  as  remarkable 
as  any.  He  gives  it  in  the  Nineteenth  Century  and 
Afterwards  for  October.  Wanting  a  small  dwelling 
in  a  hurry  Mr.  Blunt  applied  to  Humphries,  who 
advised  iron,  and  put  him  up  exactly  what  he  wanted.  - 
"It  was,"  says  Mr.  Blunt,  "  as  £nug  and  sanitary  a  ' 
house  as  any  poor  man  could  wish  to  inhabit,"  and  it 

£,^y^*   The  occupants  were  pleased  with  it,  the  ' 
neighbours  admired  it,  and  even  die  District  Coundt  * 
informed  Mr.  Blunt  that  "  there  appears  to  be  no ' 
objectiom  to  your  proposals  except  as  to  thatched 
roof."   The  thatch  was  got  lid  of  and  Mr.  Blunt 
thought  himself  safe.     But  he  did  not  know  his 
Council.   Fresh  objections  were  taken  and  he  sought 
advice  as  to  what  he  should  do.   He  was  advised  to 
take  no  notice  and  trust  to  the  county  magistrates 
inflicting  a  nominal  fine  if  the  District  Council  took 
action.   This  they  did,  with  the  result  that  Mr.  Blunt 
was  fined  /s,  with  a  coiiti9p|^|»g94g<o^0gj^ 
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day  whilst  the  cottage,  stood.  The  Council  could  not 
say  there  was  anything  the  matter  with  it.  On 
the  contrary,  they  admitted  that  "it  was  a  better  and 
healthier  building  than  the  Council's  bye-laws  allowed 
to  a  single  storied  cottage  not  of  brick  or  stone." 
That  was  the  unpardonable  fault  in  the  eyes  of  the 
Council — M  was  not  of  brick  or  stone. 

"Why  insist  upon  brick  and  stcme?   Why  exclude 
wood;  or  wood  and  lath  andplaiter;  crwoodand 
iron ;  or  wood  and  some  patent  mbstance,  such  as 
*<Uralite,"  or  "wire  wove"  material;  or  concrete 
in  Uocks  and  stabs  ?   The  Local  Government  Board 
has,  it  is  said,  determined   that  timber  cottages 
shall  not  be  built,  l>ecause  they  are  "dangerous 
structures."    Are  they  more  dangerous  than  thou- 
sands of  jerry-built  houses  put  up  every  year  in 
Loudon  ?   And  apart  from  that,  can  it  be  reasonably 
contended   that    timber   cottages   are  necessarily 
**  dangeroas  structures  ?"  "  Thousands  of  old  wooden 
cottages,"  writes  the  atUhor  of  "Hodem  Cottage 
Architecture,"  "have  served  their  purposes  for  ceo' 
tories  all  over  England,  not  to  mention  the  excellent 
eighteenth  century  Colonial  woric  still  standing  in 
America  and  els^here  built  entirely  in  wood.  .  .  . 
If  we  turn  to  the  New  World  to>day  with  all 
its  goahead  enterprise,  we  find  that  no  one  in 
America  for  ordinary  purposes  has  ever  thought 
of   building   houses   outside    the    townships  of 
the   United  States  in  any   other   material  than 
timber.    .   .   In  Norway  and  Sweden,  of  course 
timber  of  necessity  is  universally  used  for  house  con- 
struction, risky  things  being  done  in  actual  practice 
there  which  we  should  scarcely  imitate  here.  Never- 
theless neither  of  these  countrws  is  disproportionately 
consfHcuous  for  deaths  from  fire  in  wooden  houses." 
Of  course  the  timber  must  be  "wdl  seastned," 
sound,  and  practically  free  from  sap,  the  carpentry 
must  be  workmanlike,  and  the  whole  structure  should 
stand  on  a  damp  proof  course  over  a  dwarf  wall  of 
brick,  concrete,  or  stone.   Concrete  has  many  ad- 
vantages where  a  number  of  cottages  are  wanted. 
Lately,  six  cottages  were  built  in  the  Clare  and  Ross 
method,  of  concrete  and  timber,  at  Colnbrook, 
with  an  upper  fk>or,  and  bamg  two  bedrooms,  and 
a  smalln- one,  for  /150  each  bouse.  Unfortonately 
the  Board  of  Agriculture  follows  the  Local  Govern- 
ment Board  in  its  dislike  of  wood.  Under  the  aus{nces 
of  the  Board  of  Agriculture  landowners  can  borrow 
money  for  cottage  building  on  very  lavouraUe  terms, 
but  only  if  the  dwellings  are  to  be  of  "  brick,  stone,  or 
other  incombustible  material."   On  these  the  land, 
owner  may  Taii>e  money  at  i\  per  cent.,  spread  over 
40  years ;  but  if  it  is  desired  to  build  concrete  blocks, 
or  wood,  or  expanded  metal  and  plaster  cottages,  the 
Board  offers  no  help.   Its  contention  is  that  the  law 
gi\'es  it  an  enormous  power  in  allowing  it  to  over-ride 
mcMtgages,  and  that  a  full  security  must  be  obtained 
fur  "  the  remainder  man."   The  argument  would  be 
more  convincing  if  the  Btrard  didnot  countenance  first 
charges  for  twenty  years  on  farm  buildings  of  wood. 
Not  is  the  further  argument  that  cottages  of  other 


than  "brick  or  stone,"  are  uninsurable  to  the  amoont 
of  the  rent  charge  more  ccHiclusive.  The  Norwidi 
Union,  established  in  a  region  where  wood  and  plaster 
cottages  are  well  known,  will  effect  such  insurances. 

The  position  taken  up  by  the  Local  Government 
Board  and  the  Board  of  Agriculture  in  favoor  of 
"  brick  or  stone,"  encouragts  Distikt  Conndk  to 
iiuist  upon  having  them,  and  these  anthorities  are 
further  persuaded  to  voutious  tnterierence  irith  the 
building  opetfUicmt  of  landowners  by  the  knowledge 
that  only  in  very  rare  cases  will  they  resist  them. 
It  is  not  necessary  here  to  inquire  into  the  coB" 
siderations  by  which  District  Councils  are  swayed  in 
declaring  themselves  Urban  Districts,"  and  apply- 
ing to  the  country  side  building  r^ulations  never 
intended  to  be  put  in  force  outside  towns.  It 
is  sufficient  to  say  that  in  very  many  districts  the 
District  Councils  stand  in  the  way  of  cottage  building, 
ance  their  requirements  make  it  impossible  for  land- 
owners to  pnt  up  cottages  that  can  be  let  at  a  rent 
that  will  ^ve  anything  Uke  a  reasonable  return  apon 
the  cajaul  invested.  The  BuUding  Bye-laws  Kdbm 
AssocktioD  has  drafted  a  Bill,  iriiich  is  now  befim 
Mr.  Long,  to  exempt,  under  certain  ccmditions  of 
isolation,  cottages  and  other  bnildings  from  beiog 
subject  to  any  building  bye-laws  except  those  lelatii^ 
to  sanitation,  and  some  such  short  amending  Act  would 
seem  to  be  desirable.  But  even  if  the  oppressive  action 
of  District  Councils  is  checked,  and  the  landowner  is 
given  a  free  hand  within  the  limits  indicated,  it  would 
be  rash  to  assume  that  the  cottage  problem  will  be 
solved.  As  Mr.  C.  Cochrane  puts  it,  "  In  the  Home 
Counties,  the  North  of  England,  the  near  proximity 
to  towns,  and  There  other  industries  have  been  estnb- 
lished  locally,  the  ;£'i50  cottage  will  be  a  great  fae^ 
when  there  is  a  real  de^  to  build.  But  what  is  to 
be  dme  to  house  the  fast  decreasing  popnlati<m  m 
districts  where  wages  are  13s.  a  week,  or  ei-en  less, 
and  the  old  cottages  are  falling  down  in  nun  and 
neglect?"  Here  surely  the  local  authorities  might 
adopt  Part  III.  of  the  Housing  of  the  Working 
Classes  Act.  1890,  and  build  where  necessary  a  few 
cottages  which  shall  not  lay  a  burden  on  the  rates,  and 
which  can  be  occupied  by  the  better-off  of  the  village 
people  whose  vacated  cottages  might  be  used  to 
acconunodate  those  unable  to  pay  high  rates.  Un- 
fortunately, the  pressure  of  public  opinion  is  often 
wanting  where  the  need  is  greatest,  and  selfish  in- 
terests are  allowed  to  over-ride  the  public  good. 

The  (Hvprietors  of  the  County  GeHtieman,  at  the 
instance  of  Mr.  J.  St.  Loe  Strach^,  are  ntiliang 
its  pages  to  endeavour  to  bring  about  a  state  of  things 
under  which  it  will  not  only  be  possible  to  erect 
a  j^i50  cottage,  but  easy  to  discover  plenty  of 
firms  ready  and  able  to  erect  such  a  cottage.  Under 
the  same  auspices  theie  will  be  next  summer  a 
practical  exhibition  in  London  that  will  seek  to  show 
by  physical  examples  what  can  be  done  in  the  way  of 
cheap  cottages.  It  is  an  excellent  idea  that  should 
be  stqiported  all  who  are  ccmceraed  to  stay  the 
dep<^tdation  of  the  conntry-iide.  t 
Digiti?ed  by  VorOOg  iC 
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'ELECTRICITY  FROM  WATER-POWER.* 

Jt  shoold  be  gratifying  to  our  natimul  pride  to 
know  that  probably  the  very  euliest  ouuiqde  of  the 
production  of  electricity  by  means  of  water  power  on 
A  practical  scale,  and  its  transmission  to  a  distance, 
was  the  installation  pot  up  for  the  purpose  of  lighting 
^  Cragside.  Northumberland,  by  the  late  Lord  Ann- 
strong,  in  the  year  1882.  This  jiimt,  which  was  sliU 
in  daily  use  in  1884,  when  the  author  sawtt in  operation, 
consisted  of  a  Siemens  coDtinuoussnirrent  dynamo, 
wiucfa  was  driven  by  means  of  a  belt  off  an  8  horse- 
power water- turbine  operating  with  a  fall  of  30  ft., 
the  electricity,  which  was  delirered  at  90  volts  pres- 
sure, being  carried  bare  overhead  wires  attaohed 
to  porcelain  insnlaton  on  poles  to  the  house,  about  a 
mile  distant.  It  is  an  interesting  fact  that  when  the 
installation  was  first  put  to  work  it  was  designed  to 
operate  with  only  a  single  wire,  connection  being  made 
to  the  hydraulic  power  pipes  at  the  one  end  and  to 
4he  ordinary  household  water-pipes  at  the  other,  the 
earth  being  expected  to  form  a  sufficient  return  in 
the  manner  employed  in  telegraphy.  This  plan, 
.which  was  adopted  on  the  advice  of  the  late  Sir 
William  Siemens,  was  found  to  be  quite  inetHective, 
as,  owing  to  the  low  voltage  employed  and  the  ex- 
ceedingly rocky  nature  of  the  ground,  no  useful 
amount  of  electricity  could  be  transmitted,  until  the 
earth  return  was  done  away  with,  and  a  second 
metallic  conductor  snbstitnted. 

Though  this  22-year-old  English  example  of  elec- 
tricity develc^d  by  water-power  and  transmitted  to 
a  distance  was,  as  already  menticHied,  probably  the 
first  such  installation  in  existence  in  the  world,  the 
great  development  of  such  installations  has,  up  to 
recently,  taken  place  almost  exclusively  abroad.  No 
doubt,  np  and  down  this  country  a  very  considerable 
iiaBbar  of  small  electric  plants  operated  by  water- 
power  have  been  pnt  for  private  bonse  lighUng  and 
snch  Ufce  purposes,  and  there  are  even  towns — such 
■s,  forisstance,  Salisbury  and  Keswick— where  water- 
power  has  for  long  been  employed  to  assist  steam- 
power  for  electrical  production  for  public  and  private 
li|^ting,  the  water-power  being  in  these  instances 
foaad  of  great  vahie  for  the  purpose  more  especially 
of  maintaining  the  supply  daring  the  periods  of 
■usmnm  load.  A  few  hundred  horse-fwwer  will, 
however,  probably  cover  the  whole  of  the  plants  of 
tUs  character  at  present  running  in  Great  Britain, 
wikkk  is  an  altogether  insgnificaat  amonat  compared 
vitk  the  amch  larger  corresponding  figures  for  the 
coDlineBta  of  £niDpe>  America,  and  other  countries. 

To  obtain  accurate  statistics  as  to  the  amount  of 
mterhorse^poweT  at  present  employed  for  electrical 
pnidnction  throughout  the  whole  world  is  a  very 
diffiotlt  matter,  as  in  many  countries  no  figures  are 
available,  while  ia  others  such  as  are  obtainable  arc 
not  op-to-date. 


•Aver  read  by  A.  A.  Canplxll  Swiatea  before  Brittih 
jlaiociatioR  at  CaabrMg*. 


Hie  fidlowing  TaUe,  giving  an  aggregate  horso* 
power  of  nearly  one  and  a  half  miUions,  ctHUptises  iJl 
the  hydraulic  electricity  works  of  which  the  aathor 
'has  been  able  to  obtain  particulars.  He  has,  how- 
ever, no  doubt  that  there  must  be  many  others  in 
existence  to  which  be  has  not  been  able  to  find  any 
reference ;  while  again,  in  the  case  of  a  number  of 
the  installations  which  have  been  inclsded,  the  horse- 
power now  employed  is  greater  than  that  in  use  at 
the  time  that  the  statistics  were  made  out. 

Watek-power  Electsicixv  Installations. 

Horse -power. 
United  States  of  Amoica  . ,  527,467 


Canada    228,225 

Mexico   ^^A7° 

Venezuela   i,2co 

Brazil   800 

Japan   3,450 

Switzerland    133.302 

France   if>'.343 

Germany   81,077 

Austria    16,000 

Sweden    71,000 

Russia   10,000 

Italy   2I0,0C0 

India    7>050 

South  Africa   2,100 

Great  Britain   11,906 


Total  horse-power....  1,483,390 


It,  therefore,  seems  reasonable  to  suppose  that  the 
total  amount  of  water-power  actually  used  for  elec- 
trical production  throughout  the  world  at  the  present 
time  must  exceed  2,ooo,oco  horse-power,  which  is 
about  double  the  total  steam  power  at  present  devoted 
in  Great  Britain  and  Ireland  to  the  same  purpose. 

It  is  interesting  to  calculate  what  would  be  the 
amount  of  coal  required  to  produce  this  large  amount 
of  horse-power  were  it  generated  by  steam-engines 
in  the  ordinary  way.  In  other  wotds,  what  is  the 
saving  ef  coal  that  the  adoption  of  this  amount  of 
hydraulic  power  entails.  Many  of  the  hydraulic 
plants,  particularly  those  which  are  used  for  chemical 
processes,  operate  at  full  power  continuously  night 
and  day,  but  others  work  for  shorter  hours.  Assuming, 
however,  that  the  whole  2,000,000  horse-power  is  in 
use  for  12  hours  per  diem — in  other  words,  is  em- 
ployed on  the  average  with  what  engineers  call  a 
50  per  cent,  load  factor — and  assiunlng,  as  is  reason- 
able, .  that  were  the  energy  produced  by  means  of 
coal,  at  least  3  lb.  of  this  fuel  would  be  raqutred  on 
the  average  per  horse'  power  hour,  we  get  5-86  tons 
of.coal  per  borse-power  year,  or  11,720,000  tons  of 
coal  saved  annually  on  account  of  the  two  million 
water  horse-power  utilised.  Though  this  may  ^pear 
a  large  figure,  it  amounts  to  less  than  2  per  cent,  of 
the  total  output  of  coal  in  the  world,  which,  on  the 
average  of  the  last  five  years,  was  632,000,000  tons 
per  annum.  Assuming,  however,, an  average .  cost  ^f 
coal  of  IDS,  per  top,  t»»»  [^^^^^^(^©Clgt^ts 
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jfS.86o,cxx>  yearly,  an  amount  which  it  vonld  talte 
owe  £100,000,000  of  cajrital  earning  5  per  cent,  per 
annum  to  provide. 

Apart  from  mere  magnitade,  many  of  tlw  more 

receat  examples  of  hydro-electric  engineering  abroad, 
especially  in  America,  are  interesting  by  reason  of 
the  enormous  distances  over  which  the  electric  energy 
is  being  economically  transmitted,  and  the  very  high 
electric  pressures  that  in  numerous  cases  are  being 
successfully  employed. 

The  longest  distance  over  which  transmission  has 
so  Tar  been  commercially  eflfiected  ts  probably  the  232 
miles  of  line  belonging  to  the  CaUforma  Gas  and 
Electric  Coiporationr  which  stretches  from  the  de 
Sabla  power-house,  viA  Cordelia,  to  the  town  of 
SausaUto,  which  is  situated  on  the  oppoute  side  of 
the  Golden  Gate  Straits  from  the  city  of  San  Fran* 
cisco.  AVIiat  this  transmission  means  will  be  realised 
when  it  is  stated  that  the  distance  covered  is  about 
equal  to  that  which  separates  Cambridge  from  New- 
castle-on-T)!!^  The  snme  Califomian  company 
also  owns  the  Colegate  and  Oakland  transmission 
line,  which  runs  142  miles  from  the  Colegate  power* 
house,  where  14,000  borse-power  is  developed  from  a 
bead  of  water  of  702  ft. 

Another  very  long  line  is  that  wHcta  reaches  from 
the  electric  power-house  vid  Stoclcton  and  Mission 
San  Jos£  to  San  Francisco,  a  distuice  of  147  miles, 
over  which  10,000  horse-power  is  bdng  delivered 
regularly.  This  line  belongs  to  the  Standard 
Electric  Company,  who  have  217  miles  of  power 
line,  with  a  capacity  of  27,000  horse-power  in 
operation.  The  voltages  employed,  as  it  is  to  be 
expected  having  regard  to  the  distances  covered, 
are  very  high,  ranging  from  55,000  to  67,000  volts, 
60,000  volts  being  aj^)arently  the  standard  figure  for 
many  recent  installations,  of  whicb  the  following  are 
flome  examples : — 


PlAKTS  KECKNTJ.Y  INSTALLED  Vt  THE  STANLEY 

Electric  Manufacturino  Compant,  Pitts- 
field,  Massachusetts. 


0  . 

Name. 

h 

i 

'S  0 
*l  u 

Is 

c.a 

Hoad  of 
water. 

tn 

H 

Quanajuato  Power  and  Elec- 
tric Corapany,  Mexico   

Miles 

FcL-t. 

8,000 

60,000 

lOI 

300 

WasbiniftOD    Water  Power 

Company,  Spolcane  .„  .... 

11,000 

60,000 

IJO 

68 

Keni  River  Power  Company, 

16,000 

no 

a6,ooo 

S5.a» 

40 

Ueidcaii  Lifflit  and  Power 

60,000 

no 

1,500 

Wiimipeg    Omml  Power 

10,000 

60,000 

60 

40 

CanadiaD     Niagara  Power 

60,000 

93 

Electric  Derelopment  Com- 
fiMay  of  Ontario   

60,000 

93 

For  these  particulars  the  author  is  indebted  to 
Mr.  C.  C.  Chesney,  cbfef  engineer  of  the  Stanley 
Electric  Manofactnring  Company,  who  have  recent^ 
installed  these  and  nnmeroas  other  similar  plants. 

Mention  should  also  be  made  of  the  50,000 
horse-power  and  the  125,000  horse-power  plants 
for  the  Canadian  Niagara  Power  Company,  and 
the  Electrical  Power  Company  of  Ontario,  con- 
tracted for  by  the  Canadian  General  Electric 
Company,  both  of  which  will  employ  pres- 
sures ranging  up  to  60,000  volts ;  while  to  pass  to 
another  quarter  of  the  globe,  the  Cauvery  Falls 
electiic  power  scheme  in  India  has  now  been  at  work 
for  over  two  vears,  and  transmits  5,000  horse-pover 
to  the  Mjrsore  gold  mines,  a  distance  of  92  miles, 
using  a  pressure  of  35,000  vcAti. 

{To  be  continued.) 


MIKING  AND  METALLURGICAL  INDUS-  i 
TRIES  OF  SPAIN  IN  1903.-  ! 

This  report,  by  Mr.  Ronald  Macleay,  of  His 
Majesty's  Embassy  at  iladrid,  aflbrds  a  very  inter-  | 
esting  insight  into  Spanish  activity,  both  in  its 
national  aspect,  in  the  tables  givmg  the  total  output, 
and  in  minuter  detail  in  the  returns  and  repcwts  from 
the  various  provinces.  At  the  outset,  a  distincti«i 
is  clearly  drawn  between  the  mineralogical  and  the 
metallurgical  sides.  The  value  of  the  minerals  pro- 
duced at  the  mouth  of  the  mines  in  1903  amonnted 
to /5,398,74i,  an  increase  of  ;{.'30i,572  over  1902. 
while  the  value  of  metals  produced  at  various  works 
aggregated  ^^'5,923,100,  an  increase  of  196,097  o^-er 
the  value  in  1902.  The  mines  absorb  the  bulk  of  the 
population  engaged  in  these  industries;  94,351  people 
were  engaged  in  productive  mines  in  1903,  an  increase 
of  6,843  individuals  in  the  mining  population  as  com-  | 
pamlwithi902.  In  1903,  22,488woriEpeoplewerean-  < 
pkqred  in  the  works,  as  against  22,299  ^90*f  being  1 
an  increase  of  189  persons  dniing  the  year.  The  | 
demand  for  mecliamcal  power  is  increaamg  at  a 
greater  rate  than  is  the  absorption  of  the  population 
in  this  employment.  In  1903,  the  number  of  hydraulic 
engines  at  the  works  (probably  water-wheels  or 
turbines)  was  83,  of  3,340  horse-power,  whilst  in  the 
preceding  year  there  were  only  53  of  such  engines,  of 
a  total  of  2,525  h(H^-power;  the  steam  engmes 
employed  in  the  works  have  increased  by  2t,  of  3,480 
horse- power.  At  the  mines,  265  more  steam  engines 
were  emploj  ed  in  1903  than  in  the  preceding  year, 
representing  an  increase  of  8,412  horse-power. 

Daring  the  period  under  review,  in  the  mtnn^ 
industry  there  has  been  an  increase  in  the  production 
of  copper,  iron,  argentifierous  iron  ore,  snlphnr, 
mercury,  lignite,  lead,  and  common  salt,  while  on 
the  other  hand  there  has  been  a  decline  in  the  pro- 
duction of  tin,  coal,  manganese,  and  argentiferoiu 
lead,     or  the  oatpat  of  the  diflferent  factnies,  I 
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faydtaolic  cement  iucteased  43,438  tons,  cast-iron 
by  43,217  tons,  sheet  iron  by  18,832  tons,  steel  by 
^.451  tons;  tlie  output  of  udls,  wire,  and  mannfac- 
tuted  iron  increased,  but  the  production  of  wroaght 
iroa  decreased  by  10^902  tras.  There  was  also  a 
leHcned  production  of  ccrtun  dasses  of  copper,  rinc, 
and  of  quicksilver. 

Snc  is  worked  at  126  mines,  in  wfaicb  2,971  persons 
:are  employed,  the  value  of  the  output  at  the  month 
-of  the  mines  being  £157,0^.  Copper,  worked  at 
501  miles,  provided  employment  for  12,141  persons, 
the  output  of  2,799,789  tons  being  valued  at 
j^)>5^t369.  Iron  ore  (haematite),  which  is  used  so 
largdy  in  England  was  obtained  at  662  mines,  iu 
which  30,073  persons  were  engaged,  the  output  of 
*.3<'4.''50  b«ng  valued  at  /i,30i,407.  Coal,  mined 
at  605  places,  provided  employment  for  20,717  per- 
sons, of  whom  i,W5  were  females  (263  of  these  were 
under  18  years  of  age).  Only  2,587,652  tons  of  coal 
were  laiaed,  the  value  being  ^709,210.  Lead  mines 
are  of  two  classes,  tuose  producing  ordinaiy  lead, 
and  those  producing  argentiferous  lead.  In  the  former 
486  mines  yielded  io8,b6o  tons,  valued  at  ^363, 584, 
and  employed  9,177  persons.  In  the  latter  case  227 
■Dines  yielded  1 79,858  tons,  valued  at  /'896,8o6,  and 
«mplo)-ed  10,941  persons. 

The  relative  amount  of  male  and  female  labour  is 
j>i\-en  in  the  fdlowing  Table ; — 

Males  employed  underground  :  — 

From  16  to  18  years    5.i"4 

Over  18  years    36t799 

Males  employed  above  ground : — 

Fn»n  10  to  16  years    3,318 

From  16  to  18  years    6,01 1 

Over  18  years    40,270 

Total  number  of  males  ,.  91,572 

Females  employed  above  ground : — 

From  10  to  16  years  1 60 

From  16  to  t8  years    705 

Over  18  years    1,914 

Total  number  of  females. .  2,797 

To  every  100  males,  3  females  are  employed,  a 
proportion  which,  considering  the  nature  of  the  work, 
is  rather  sorprisiiig  for  a  European  country. 

The  returns  concerned  with  the  metallurgical  in- 
dutries  are  models  of  concise  and  valuable  informa- 
tioa.  The  number  of  works  are  given  in  which 
diierent  minerals  are  treated,  the  horse-power  of  the 
machinery  in  nse,  the  amount  of  ore  treated,  and  the 
'qaanttty  and  value  of  the  finished  product.  Only 
one  factoty  was  concerned  with  the  working  of  zinc ; 
ca^iloying  471  hands^  and  receivtiig  12,740  tons  of 
flie  {about  one-tvelflh  of  the  total  amount  mined) ; 
2,636  tons  of  zinc  ingots  and  2,649  tons  of  zinc 
jiieets,  valued  respectively  at  j^55,356  and  ;f67,446, 
were  produced.  Nine  Victories  were  concerned  with 
the  winning  of  c<^per.  In  these,  i,b&o,092  tons  of 
ow  (aboat  60  per  cent,  of  the  output)  were  treated. 


The  yidd  was  13,138  tons  of  copper  cascara  {ie.  of 
the  shell  or  husk  of  copper  obtained  from  copper  in 
solution  flowing  over  ferric  oxide),  valued  at  ^^55 1,806. 
There  were  also  produced  7,704  tons  of  copper  blister 
worth  ;f4i6,oai,  and  5,906  tons  of  copper  sulphate 
worth  ;f88,596. 

As  regards  the  iron  industries,  the  fotlowing  Table 
shows  most  concisely  what  took  place  in  the  nineteen 
works  in  operation  in  1903,  where  11,220  males  and 
316  females  were  employed,  and  the  indicated  horse- 
power  of  the  steam  engines  in  use  aggregated 


Clais  of  Product. 

Output  in 
ton*. 

Vftlu«  of  output 
m£. 

Cast  Iron  

737.661 

1,661 

13.464 

432,660 

7.57' 

129,464 

a4''77 

304.J08 

a,oje 

ao.787 

Fn-och  NaiU   

1-395 

These  works  consumed  772,785  tons  of  iron  ore,  or 
about  one- twelfth  of  the  volume  of  the  ore  mined  in 
that  year. 

As  regards  fuel,  756,758  tons  of  coal  were  con- 
verted  either  into  patent  fuel  or  coke,  the  respective 
}»oductions  being  valued  at  ^^202,588  and  ^394,281. 
Only  352  females  are  emplojred  in  the  metallurgical 
industries,  of  whom  41  are  under  16  years  of  age, 
while  22,136  male  workers  are  employed. 

Of  the  provincial  reports,  mention  need  only  be 
made  of  that  from  Vizcaya.  The  *■  Nuestra  Seflora 
del  Carmen  "  iron  works  produced  1 1 1 ,562  tons  of  {Hg 
iron.  Of  this  total,  89,258  tons  were  treated  by  the 
Bessemer  process,  and  yielded  83,227  tons  of  steel; 
4,150  tons  treated  by  the  Siemens  process  yielded 
1,724  tons  of  steel ;  and  3.2CO  tons  were  used  in 
puddling,  and  yielded  2,872  tons.  The  works  known 
as  "Los  Altos  Homos  de  Vizcaya"  obtained  76,393 
tons  of  i»g  ir<Hi  from  157,140  tons  of  ore.  Of  this 
pig-iron,  25,350  tons  were  converted  by  the  Thomas 
process  into  21,569  tons  of  sted,  and  13,716  tcma 
yidded  3,043  tons  of  banc  steel.  The  San  Fran- 
cisco" Ironworks  converted  78,716  tons  of  ore  into 
38,543  tons  of  pig  iron  :  these  works  produced  2,530 
tons  of  steel  by  the  Siemens  process,  but  from  pig 
iron  that  was  in  stock  from  the  preceding  year.  All 
these  figures  ser^  e  to  show  in  a  striking  manner  the 
trend  of  an  industry  to  the  scarce  of  one  of  its  raw 
materials.  How  far,  if  at  all,  imported  fuel  from 
Great  Britain  serves  to  feed  the  Spanish  furnaces  is 
not  stated. 

One  misprint,  a^qHuently  the  omis^on  of  an  asterisk 
on  page  9  may  be  mentioned.  The  yidd  of  mercury 
stated  is  obviously  an  impossible  one. 

In  its  entirety,  this  report  is  both  valuable  and 
intetesting.  If  it  and  its  fellows  received  more  atten- 
tion from  the  daily  Press,  we  should  hear  far  less  of 
the  alleged  superiority  and  surpassing  commercial 
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LEtCH  WORTH. 

On  Wednesday  n^xt,  the  umval  meeting  of  the 
Garden  City  Assocution  will  be  held  at  Essex-hall, 
and  the  publication  of  the  sixth  annual  report  is  an 

opportune  time  for  glancing  at  the  progress  of  a  very 
interesting  experiment.  The  priulary  object  of  the 
Association,  namely,  to  secure  healthful  and  adequate 
housing  in  a  city  in  which  the  inhabitants  shall  be- 
come, in  a  collective  capacity,  the  owners  of  the  sites, 
subject  to  the  proper  recognition  of  public  as  well  as 
individual  interests,  must  command  the  sympathy  of 
all.  Nor  is  it  less  desitable  to  encourage  the  tendency 
of  mannfacturent  to  remove  their  works  from  con- 
gested centres  to  the  country.  The  difficulties  in  the 
way  of  such  an  enterprise  are  obvious  and  many,  but 
the  Association  seems  to  be  malting  fair  headway. 

The  estate  upon  which  the  experiment  is  being 
tried  is  about  3,8co  acres  in  extent,  situated  between 
Hitchin  and  Baldock,  in  Hertfordshire.  It  ha:3  been 
purchased  at  about  ^40  per  acre,  inclusive  of  building 
and  limber,  and  the  town  that  is  to  grow  out  of  it 
will  be  known  as  Letchworth,  the  population  of  the 
town  area  (1,200  acres),  being  limited  to  20,000.  A 
company,  First  Garden  City  Limited,  has  been 
formed   with  a  capital   of  jf30o,coo,  of  Avhich 

ioo,ocx>  has  been  called  up  to  develop  the  estate, 
but  the  profits  of  shareholders  are  limited  to  a 
cumulative  dividend  of  five  per  cent,  per  annum, 
all  profits  beyond  this  being  ap[^ied  for  the  braefit 
of  the  town  and  its  inhabitants.  Considerable  pio- 
gre!>s  has  already  been  made  with  the  develop- 
ment of  the  town.  Water  works  have  been  put 
up ;  several  miles  of  mains  have  been  laid  ;  a  large 
drainage  scheme  has  been  completed  ;  an  up-to- 
date  gas  plant  will  be  ready  for  use  in  July ;  and 
various  new  roads  have  been  constructed.  Plots  for 
a  large  number  of  houses  have  been  let,  and  sites 
have  been  definitely  selected  by  manufacturers,  io- 
dnding  G.  Ewart  and  Sons,  Geyser  manufactures, 
London ;  Idris  and  Co.,  mineral  watn  manufacturers ; 
Mr.  A.  W.  Collier,  stationery  manufacturer;  The 
City  Press,  printers  ;  Hitchin,  Vickers  and  Field, 
ashphalt  manufacturers,  London,  The  Garden  City 
Laundry  Company,  London.  Printers,  lithographers, 
cabinetmakers,  are  likely  to  be  particularly  well  repre- 
sented at  Letchworth.  It  is  claimed  that  a  manufac- 
turer occupying  an  acre  of  land  and  a  factory  costing 
j^iOjOOO  in  Garden  City,  will  save  j^2,oqp  in  rent  and 
rates  alone  as  compared  with  London,  and  as  each  of 
his  tmptoyis  will  also  obtain  a  saving  in  rent  as  well 
as  a  large  garden  the  alUround  advantage  is  much 
greater.  Rates  should  remain  low  because  the  Garden 
City  Company  will  do  a  large  aowunt  of  the  work 
usnjaUy  done  by  local  apthorities,  such  as  the  carrying 
out  of  scavenging  works,  the  interest  on  the  capital 
unemployed  being  met  by  the  revenue  from  building 
sites.  The  train  service  is  excellent,  there  being  52 
trains  to  and  from  Hitchin  daily,  the  fastest  taking  39 
minutes  from  Hitchin  to  King's-cross.  There  will  be 
sidings  to  each  factory  when  needed,  ample  space  for 
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factoids  to  be  eeonomically  pUaned  and.  extaided 
when  Ieq^ined,  {denty  of  light  and  ok,,  cheap  and  pa» 
water,  low  iosorance,  cheap  gas  Sx  powar,  <beq» 
tniikling  mattsoals. 

For  the  workers  there  will  be  good  housing,  large- 
gardens,  and  an^le  .recreation.  The  rent  for  work- 
men's bouses  will  be  5s.  <)d.  and  8s.  a  week.  Ibe 
house  let  at  the  weekly  rental  of  5s.  9d.  has  down- 
stairs a  living  room,  kitchen,  scullery,  and  three 
rooms  upstairs,  each .  cottage  being  supplied  with  a 
bath.  The  89.  houses  have  an  oxira  room.  Each 
cottage  has  attached  to  it  a  tenth  past  of  an  acre  of 
garden  ground.  A  well-known  building  sodety  has 
agreed  to  ad^'ance  up  to  £iOyOCO  on  the  estate  so- 
that  workmea  will  be  encouraged  to  parcbase  thrir 
own  dwellings,  and  many  cottages  are  now  bemg  put 
.up  at  a  cost  of  not  more  than  £iiSto  £i2p.  In 
every  case  the  society's  architect  must  approve  of  the 
design.  It  is  not  intended  that  there  shall  be  more 
than  seven  houses  to  the  acre.  The  factories  like 
the  cottages  will  have  to  lie  built  in  accordance  with 
the  requirements  of  the  Association.  The  freehold 
will  not  be  parted  with  in  any  case. 

There  will  be  an  agricultural  belt  round  the  town^ 
and  small  culture  will  be  encouraged.  The  promoters' 
of  the  scheme  properly  attach  great  importance  tO' 
Jbe  success  otpetite  culture,  bgt  those  who  know  the 
district  are  disposed  to  question  the  suitalnlity  of  the 
soil.  They  say  that  it  is  almost  impracticable  land 
and  only  suitable  for  com  growing.  It  is  a  little 
surprising  that  the  chairman  of  the  company,  when 
giving  endence  before  the  Inter-Departmental  Com- 
mittee on  Physical  Deterioration,  admitted  that  he 
thought  it  "very  likely"  that  the  land  was  as 
described,  but.  that  be  had  not  inquired  into  the 
matter.  If  the  land  is  not  suitable  for  small 
culture  a  leading  object  of  the  Association  will 
be  defeated.  And  many  other  serious  difficulties  in 
the  way  of  the  general  and  permanent  success  of  the 
venture  will  occur  to  alt  who  give  the  matter  con- 
sideration. For  example,  suppose  the  popnlation  of 
the  city  expands  to  the  limit,  and  one  of  the  mana- 
factureis  wants  to  increase  his  establishment  to  an 
extent  that  might  mean  the  employment  of  another 
200  or  300 ;  or  the  cottages  are  allowed  to  go  to 
rack  and  ruin  as  they  do  in  the  country ;  or  that 
workmen,  brought  by  a  manufacturer,  come  from  the 
slums  of  London  ;  or  that  the  middleman  is  allowed 
to  creep  in  between  the  company  and  the  manufac- 
turer ;  or  that  the  occupants  of  cottages  disregard  the 
restrictions  as  to  overcrowding  ?  These  are  some  of 
the  difficulties  that  the  organisers  of  Letchworth  wilt 
'  have  to  grapple  with  as  time  passes  and  tlie  city 
l>ecomes  fully  inhabited,  but  they  ought  not  to 
be  insuperable.  Anyway,  the  experiment  is  onewhidi 
deserves,  and  will  command  the  heartiest  good  wishes 
of  all  who  recognise  bow  vital  it  is  to  the  velfue- 
of  the  country  to  lessen  the  overcrowding  in  our 
towns  and  the  depopulation  of  the  rural  districts. 
The  nature  of  their  business  must  prevent  many  trades 
migrating  to  the  countryside,  but  others  aic  finding  iL 
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lo  thdr  advant«g9  to  do  to,  foE London  ia  fast  becom-  ■ 
tn£  an  impossiUe  c«nti«  for  works  of  large  dimensions, 
and  the  greater  the  decentratisation  of  trade  tbe 
better  the  chance  of  enabUng  tbe  workers  to  live  in 
bealthy  sanroundiligs  stach'  as  they  are  probiied  at 
l^bworth. 


EXPERIMENTAL     SCIENCE     IN  THE 
SECONDARY  SCHOOX^  OF  IRELAND  • 

The  edacatioQ  given  in  the  secondary  schools  of 
Ireland  is  controlled  and  guided,  In  large  measure,  by 
a  body  of  Commissioners  Icnown  as  the  Intermediate 
Board.  Tliis  Board  was  constituted  by  Act  of  Par- 
liament in  1878,  and  adminbten  a  fond  of  about 
90,000  a  year.  For  many  yean  this  fund  was  dis- 
tributed on  the  results  of  examination  alone ;  and  the 
programme  of  the  Board  was  act  favourable  to  tite 
«tiic^  of  experimenial  science  in  the  ichools.  But  in 
the  year  1900  the  Board  was  empowered,  under  a 
«ewAct,  to  supplement  examination  by  inspection, 
and,  in  the  distribution  of  grants,  take  account  of  the 
results  of  inspection  as  wdl  as  the  results  of  examina- 
tion. 

This  change  led  to  an  important  reform,  in  which 
the  Board  has  been  greatly  aided  by  the  co-operation 
of  the  Department  of  Agriculture  and  Technical 
Instniction.  To  this  Department  was  transferred,  in 
1901,  the  administration  of  the  Parliamentary  vote 
for  sdence  and  art  in  Ireland,  which  had  been 
fTCvioasly  administered  from  South  Kennngton.  As 
tbe  Intermediate  Board  and  the  Department  were 
dealing  with  practically  tbe  same  schools,  it  was 
agreed  to  adopt  a  common  programme  in  science 
subjects,  and  to  carry  out  a  common  system  of  ex- 
amination and  inspection. 

Tbe  programme  adopted  under  this  arrangement, 
which  includes  two  years  of  a  preliminary  course  and 
two  years  more  of  advanced  teaching  in  various 
^)cdal  subjects  is  fully  set  out  in  the  paper.  It 
tmolred,  in  effect,  an  entirely  new  departure  in  the 
teaching  of  experimental  science  in  Ireland ;  sub- 
stituting, to  a  large  extent,  practical  work  in  the 
libotatory  for  the  study  of  books,  and  testing  the 
cBciency  of  schools  by  actual  inspection  of  the  work 
done,  as  well  as  by  written  papers. 

One  of  the  chief  difficulties  encountered  in  the 
iotroduction  of  this  new  system  was  to  provide  a 
anpply  of  competent  teachers.  This  task  was  taken 
*V  the  Department,  as  the  training  of  teachers 
does  not  foil  within  the  functions  of  the  Intermediate 
Board.  The  plan  adopted  was  twofold.  First, 
sunaaer  classes  for  teachers  were  held  ut  various 
<esties;  and  teachers  who  attend  these  classes,  and 
afterwards  satisfy  the  examiners,  obtain  provisional 
^rlificates  to  teach  the  cotuie  in  which  they  ha%-c 
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bean  so  trained.  This  ie  imly  a  temporary  cxpo<Vent|i 
intendl^  to  meet  the  urgent  need  of  the  moment. 

-  But  as  the  permanent  dement  in  their  scheme  tbe 
Department  [»opose  to  grant  tbe  "  Irish  Teadier's 
Science  Certificate  "  to  all  students  wlio  pass  through 
a-  three  yean*  coarse,  prescribed  for  the  purpose,  in 
the  Royal  College  of  Scieoa,  Dublin.  They  will 
ateo  recognise  as  qualified  teacben  students  who  have 
followed  a  similar  course  in  any  university  or  technical 
coUagei  and  who  have  obtained  the  correymding 
degree  <v  diploma. 

'  TlMnext  diflScultyma  the  wantof  Uberatwiesand 
loboratmy  equipment.  This  diflkulty  has  been  met 
by  tbe  cordial  and  very  remarkable  co-operation  of 
the  schools  and  the  local  authorities  with  tlw  efforts 
made  by  the  Department  and  the  Intermediate  Edu- 
cation Board.  The  Department  designed  plans  to 
suit  the  circumstances  <^  each  particular  school  and 
prescribed  the  necessary  apparatus  to  be  pnn-ided. 
Then  loans  were  advanced  by  the  Intenaediate  Board, 
and  grants  were  made  by  the  DeiMrtment  to  help  the 
schook  to  meet  the  coat  of  bidldJng  uid  equipment 
Thecoiuty  and  borough  councils  also  lent  their  aid 
in  many  cases,  by  allocating  to  the  same  purpose  a 
ptntiim  of  the  fimds  placed  at  theb-  dispoul  for  tech- 
nical education.  The  result  has  been  that  214  scbocds 
are  now  provided  with  all  that  is  needed  for  the  two 
years*  instruction  of  the  preliminary  course ;  and 
many  of  these  are  further  provided  with  the  equip- 
ment prescribed  for  one  or  more  years  of  the  special 
courses. 

The  new  system  now  embraces  all  the  secondary 
schools  of  the  country,  about  250  in  number,  with  a 
school  population  of  about  30,ooo  pQjnls.  Of  these 
20,000  pupils,  somewhat  more  than  9,000  were  nnder 
instmcticm  in  the  preKmiiiat>-  course  during  the  school 
year  1903-4,  and  about  1,500  in  one  or  more  of  the 
special  sulqects.  This  represents  a  very  satisfiKtory 
progress,  in  what  is  practkally  a  new  line  of  study, 
within  the  short  period  of  four  years. 

It  is  encouraging  to  hear  that  the  subject  of  expe- 
rimental science,  taught  on  the  new  lines,  is  popular 
both  with  teachers  and  pupils.  I  am  informed  that  a 
large  number  of  pupils  have  developed  quite  a  re- 
markable taste  for  laboratory  work,  and  that  many 
who  had  been  regarded  as  dull  and  inert  in  other 
studies,  have  shown  themseh-es  alert  and  bri^t  in 
this  new  field  of  nature  knowledge  that  has  been 
opened  to  them. 


COTTON  PICKING  MACHINE. 

Mr.  George  A.  Lowry,  of  Boston,  Mass.,  a  member 
of  the  Society  of  Arts,  has  in%'ented  a  machine  which 
has  been  exhibited  in  action  at  Shreveport,  Louisiana. 
The  folloA\4ng  account  of  tbe  demonstration  is  taken 
from  the  Shreveport  Times  of  December  i8th  last  :— 

The  inventor  of  the  Lowry  auto-cotton  picker  claims 
that  his  machine,  c^ierated  by  five^^oys,  will,  pick 
twmty-Sve  limes  more  codglli^laDynea&^^Sviro 
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b|iict  picker  of  tbe  south,  and  the  demonstration  of 
Ids  nyachine  was  given  in  the  presence  of  many  pro- 
minent cotton  men  of  Shieveport  and  planters  frcmi 
the  sntrounding  country  on  Uie  Foster  plantation, 
three  miles  from  the  station,  on  the  17th  December. 

Mr.  Lowry  and  Colcmd  Jerome  Hill,  of  Memphis, 
who  has  been  in  business  in  that  city  for  thirty  years 

more,  have  been  in  the  dty  since  the  opening  of  the 
national  cotton  convention,  and  intended  to  give  an 
exhibition  of  the  cotton  picker  on  the  14th  inst.,  but 
on  account  of  the  non-arrival  of  tbe  machine  the 
exhibition  was  postponed.  The  trip  to  the  Foster 
plantation  was  made  on  a  special  train  over  the 
Vicksburg,  Shreveport  and  Pacific  railroad. 

The  machine  picked  one  whole  and  two  half  rows 
of  cotton  clean  within  a  very  short  space  of  time.  All 
of  the  witnesses  were  the  opinion  that  Mr.  jLowry 
had  the  cwrect  theory ;  that  the  machine  be  has  now, 
which  is  to  some  extent  in  a  crude  state,  would, 
when  perfected,  do  everything  its  inventor  claimed  for 
it.  The  machine  did  what  it  was  advertised  to  do, 
and  that  was  really  to  pick  cotton. 

In  picking  with  the  Lowry  picker  human  brains 
direct  the  machinery  to  the  open  bolls,  the  machine 
withdraws  the  cotton  from  the  boll,  carries  it  to  the 
bag,  and  carries  the  bag.  The  operator  is  seated, 
and  his  only  duty  is  to  see  that  the  machine,  or  that 
portion  of  it  which  is  termed  the  "  arm,"  is  brought 
into  contact  with  the  open  bolls.  Tbe  machiikery 
does  all  of  the  other  things,  and  does  them  well. 
Four  negro  boys^  two  of  whom  never  before  saw 
the  machine,  operated  the  ."arms,"  and  each 
picked  at  the  rate  of  126  bolls  per  minute.  It  is 
estimated  that  the  machine  will  pick  at  least  3,000 
pounds  of  cotton  in  one  day.  This  estimate  is  made 
on  the  accepted  ratio  that  it  requires  the  seed  cotton 
out  of  from  70^0  100  bolls  to  weigh  a  pound.  Gaso- 
line furnishes  the  motive  power  for  propelling  the 
machine,  and  the  cost  of  a  day's  consumption  is  a 
very  small  item. 

The  cotton  bolls  used  in  the  demonstration  were 
as  full  OS  they  could  posubly  be,  and  the  plant  was 
dry  and  Ixittle,  but  notwithstanding  this  the  cotbm 
was  picked  almost  without  any  trash. 

A  special  feature  of  the  Lowry  cotton  picker  is  its 
sim{dkity,  which  will  make  it  a  hard  matter  for  it  to 
get  out  of  gear,  and  any  man  who  has  ever  operated 
a  common  gin  can  operate  the  picker. 

After  the  exhibition,  which  lasted  about  an  hour, 
the  following  resolution  was  unanimously  adopted 
and  signed  by'all  present : 

"  Resolved,  That,  having  witnessed  on  the  Foster 
plantation,  near  Shreveport,  La.,  the  Lowry  cotton 
piciker  at  work,  we  are  pleased  to  certify  it  as  a 
success  and  an  invention  that  solves  the  most  serious 
problem  that  confronts  the  cotton-grower  to-day, 
and  we  tlumk  and  congratulate  Mr.  G.  A.  Lowty  fbr 
having  conceived  and  put  into  operation  a  machine 
that  enables  one  man  to  pick  five  times  as  much 
cotton  as  he  could  with  his  unaided  hands.  We 
commend  it  to  the  cotton  producers  of  the  south." 


BOOT  AND  SHOE  INDUSTRY  OF  THE 
UNITED  STATES. 

The  last  official  census  of  the  United  States  shows- 
that  there  were  in  operation  in  this  country  during: 
the  census  year  1900  i,6coboot  and  shoe  factories,, 
representing  a  raiBtal  of  101,795,233  dols.,  giving 
employment  to  over  150,000  people,  and  having  an 
annual  product  valued  at  over  260,000,000  dols. 

During  the  past  ten  years  the  number  of  factories- 
has  decreased  by  33-3  per  cent.,  the  amoont  of  capital 
has  increased  by  6*8  per  cent.,  aud  the  value  of  the 
product  has  increased  by  18-3  per  cent.  In  1890  there 
were  in  operation  2,082  factories  with  a  product  of 
220,000,030  dols.,  and  during  the  ten  years  a  large: 
number'of  the  small  establishments  have  either  closed 
entirely  or  were  absorbed  in  larger  companies,  the 
tendency  of  the  time  being  toward  ccmsolidation  of 
the  business  into  large  estabh^ments. 

Another  feature  of  the  develcqunent  of  the  industry 
in  the  past  ten  years  is  the  increased  use  of  machinery 
and  the  improvements  in  methods.  In  spite  of  this, 
however,  the  figures  prepared  by  the  census  show 
that  it  is  costing  more  to  manufacture  shoes  at  the- 
present  time  than  it  did  ten  years  ago.  There  was. 
an  increase  of  42-8  per  cent,  in  the  cost  of  materials 
during  the  decade  while  the  value  of  tbe  finished 
jwoduct  shows  an  increase  of  18*3  per  cent. 

Since  the  invention  of  the  rolling  machine— the 
first  practical  mechanical  substitute  for  hand  labonr — 
there  has  been  constant  progress  in  the  periection  of 
shoe  machinery.  The  shoe  factory  of  to-day  provides, 
a  perfect  syston  of  continuous  manufacture,  involv- 
ing, in  some  instances,  more  than  100  operations. 
The  continued  improvement  of  tbe  various  machines, 
tugethfr  with  the  keen  competition  in  the  business,, 
has  made  necessary  the  adoption,  as  soon  as  per- 
fected, of  the  latest  devices.  This  will  be  seen  in  the- 
increase  for  1900  over  the  previous  year  in  the  value  oC 
machinery,  tools  and  implements  required  for  a  pro- 
duct valued  at  100  dols.  The  total  increase  for  this, 
item  is  3,083,941  dols.,  or  22*2  per  cent,  for  the 
industry. 

While  the  muiufacture  of  boots  and  shoes  in  other 
sections  of  tbe  United  States  has  made  marfced 
progress,  New  Kngland  still  maintains  the  lead  in 
the  industry,  the  output  for  that  section  in  1900- 
representing  S9'5  per  cent,  of  the  total  for  the  United 
States.  The  output  of  the  factories  of  Massachusetts 
for  1900  was  117,115,243  dols.,  or  44-9  percent,  of 
the  total  for  the  entire  country,  compared  with 
52*7  per  cent,  in  1890,  a  decrease  of  7-8  per  cent., 
although  showing  a  small  increase  over  the  value  of 
the  products  of  the  State  for  the  decade. 

Massachusetts  ranks  first  in  the  value  of  produc- 
tion as  well  as  in  all  other  points  in  connection  witk 
the  manufacture  of  boots  and  shoes.  The  total 
o^ntal  invested  in  this  industry  in  that  State  wat- 
37,500,000  dots.,  and  the  total  number  of  wage- 
earners  was  nearly  60,000,  and  the  value  of  the 

product  ii7,ii5,ooodols.  r\r\c(Ko 
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\ew  Yoric  ranks  second  in  the  amount  of  capital, 
nnmber  of  wage  earoei-s,  and  value  of  pro- 
ducts. From  1890  to  (900  the  gain  in  capital  was 
31,348  dols.  in  a  total  of  1 1.983,239  dols.,  while  the 
otfpnt  incniMd  from  25,661,204  dols.  to  25,585,631 
doh. 

The  third  rank  in  p<Hnt  of  production  belongs  to 
the  State  of  New  Hampahire.  This  Sute  shows  an 
onlpst  valned  at  23,405,558  dols,,  with  I2,c»7  wage* 
emers,  who  received  4,971,954  dols.  In  1893  it 
nqoired  7,912  w<vkers  to  protluce  11,986,003  dols., 
the  Stale  then  ranking  fourth  In  all  items  except  that 
of  capital. 

Ohio  ranks  fourth  in  the  value  of  its  product  with  a 
lotal  of  17,920,000  dols.  The  capital  invested  in 
Ohio  was  over  7,500,000  and  the  nnmber  of  emphyh 
i!,;ax).  The  value  of  the  prodoct  of  boots  and 
slwct  in  ibe  United  States,  divided  according  to  the 
pnacqnl  lines,  was  as  follows  :  — 


It 

II 

Qoantitj 

Valne. 

Un  *  boots  aod  sfao«« 

56. 

68,043,839 

8to8,70S.9j8 

B«gn'  asd  ronths'  booU 

uddwes  

«i,oeoH7<> 

»  799.197 

WmanibaotsaDd  mlioet 

" 

81,504.303 

Hntn'  *iul  children's 

41,043,103 

30,319.611 

Uca'i  and  bcqrt'  and 

jodthi'  slippers  

IJ6 

4.456,065 

3  811,113 

Vonra*!.  miues'  and 

clnldm'i  slippers  ... 

279 

".655,876 

10,146,303 

.yi  other  kinds  

"7 

5-5«J.405 

AH  otbfi  prodacU  

161 

«.<75.73« 

Amount    Kccived  for 

cMtom   or  contract 

Total   

361,028,360 

Ihe  lists  of  the  cities  tn  the  United  States  having 
in  output  of  boots  and  shoes  valued  at  more  than 
j,cioo,oco  dels,  is  as  follows : — 

1900. 

Cities.  Rank.  Value  of  Product 

Brockton,  Mass   i  $19,844,397 

Ljun,  Mass   2  16,830,733 

Haverhill,  Mass  3  15,231,440 

Cinciimati,  Ohio  4  8,788,424 

Sl  Louis,  Mo  5  8,286,156 

Rochester,  N.Y   6  6,933,111 

Philadelphia,  Va  7  5,931.045 

Bnxiklyn.  N.Y  8  '  5.733.43* 

Chkago,  ID  9 

A  noteworthy  feature  of  the  history  of  the  de- 
nlopment  of  the  boot  and  shoe  industry  in  this 
coQBtiy  is  the  fact  that  until  well  along  in  the  last 
century  there  was  little  or  no  attempt  to  establish 
the  industry  ontside  of  eastern  Massachusetts,  at  the 
present  time  in  New  York  City  and  in  other  parts 
of  New  YoiIe  State,  especially  in  Rochester,  the 


industry  has  assumed  large  proportions  and  has 
reached  a  high  state  of  perfection.  In  Newark,  New 
Jersey,  where  the  business  was  early  established, 
there  are  now  made  many  of  the  finest  shoes  for  men. 

Philadelphia  has  long  ranked  the  manufacture  of 
shoes  as  among  the  most  prominent  of  its  many 
manufacturing  industries.  In  Cincinnati  and  in  St. 
Louis  during  recent  years  shoes  have  been  produced 
in  great  quantity  and  of  excellent  style  and  fin^u 
Chicago  has  also  taken  np  the  industry  with  cha- 
racteristic energy  and  has  assumed  a  prominent  place 
at  the  {wesent  time.  All  through  the  West,  includ- 
ing the  Pacific  -  Coast,  new  foctories  are  being 
established  which  are  thoroughly  well  equipped  and 
promise  to  be  successful. — Commercial  America, 


A  PLAN  FOR  A  UNIFORM  SCIENTIFIC 
RECORD  OF  THE  LANGUAGES  OP^ 
SAVAGES.* 

During  the  last  thirty  years,  the  careful  record 
of  "savage"  languages  has  been  frequently  under- 
taken, and  a  serious  difficulty  has  arisen  opting  tO' 
the  accepted  European  system  of  grammar,  which 
is  based  on  a  syston  originally  evolved  for  the- 
explanation  of  highly  inflected  languages  only, 
whereas  in  many,  If  not  in  most,  **  savage "  lan- 
guages inflection  is  absent  or  present  only  in  a  rudi- 
mentary form.  The  European  system  has  there- 
fore been  found  to  be  unsuited  for  that  purpose. 
During  attempts  to  provide  a  suitable  system  a 
theory  of  universal  grammar  was  evolved. 

The  root  idea  is  that,  as  Epeech  is  a  conveatioa 
devised  by  the  human  brain  for  inlercommunicatioa 
between  human  beings,  there  must  be  fundamental 
natural  laws  which  it  is  governed,  however  various- 
the  phenomena  of  those  laws  may  be. 

The  theory  starts  with  a  con&ideration  of  the 
sentence,  i.e  ,  the  exfa-esuim  of  a  complete  meaning, 
as  the  unit  of  all  speech,  and  then  seeks  to  discover 
the  natural  laws  of  speech  by  a  consideration  of  the 
interna)  and  external  development  of  the  sentence. 

In  explaining  internal  development  the  sentence  is. 
ultimately  divided  into  words,  considered  as  compo- 
nents of  its  natural  main  divisions,  in  the  light  of 
their  respective  functions.  This  leads  logically  to  a. 
clear  definition  of  grammatical  terms. 

From  the  consideration  of  the  functions  of  words-^ 
the  theory  passes  to  that  of  the  methods  by  which 
they  arc  made  to  fulfil  thar  fmictions.  It  shows  how ' 
words  can  be  divided  into  classes  according  to  (nncti<nk 
and  explains  thrir  transfer  from  class  to  class.  This, 
leads  to  an  explanation  of  connected  words  and  shows. 
how  the  ibrms  of  words  grow  out  of  their  functions. 
The  growth  of  the  forms  is  next  considered,  involving 
an  explanation  of  roots,  stems,  and  radical  and 

*  Abstract  of  paper  read  by  Sir  Richard  Temple,  Bart., 
C.I.E.,  before  Section  H  of  tlie  British  Asf 
at  Cambridge.  Digitized  by 
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fanc^oaal  affixes.   TUs  esphnatfon  i&oin  tint 
affixes  detcnnhie  the  ftnits  of  words.  ThisisfbUowed ' 
hfti  eonslderatioii  of  tbe  methods  by  which  the  affixes 
affect  the  forms. 

The  sentence,  i.e.,  the  unit  of  speech,  is  then  con- 
'sidered  as  being  itself  a  component  of  something  ' 
.greater,  i.e.,  of  a  language.  This  consideration  of  its 
«zt«inal  development  leads  to  the  explanation  of 
syntactical  and  formative  languages,  the  two  great 
-divi^ons  into  which  all  languages  naturally  fall — 
i.e.y  those  which  depend  on  the  position  of  the  words, 
and  those  which  depend  on  tbe  forms  oi  the  words,  in 
&  sentence  to  express  conplete  meaning. 

Syntactical  languages  are  then  shown  to  diidde 
themsdves  into  anal^ica],  or  those  which  depend  for 
«omprdiension  mainly  on  tbe  position  of  tbe  words, 
and  into  tonic,  or  those  which  comlnne  tone  with 
position  for  tbe  same  purpose.  So  also  formative 
languages  are  shown  lb  divide  themselves  into  ag^u- 
tinative  and  synthetic,  according  as  the  ailixes  are 
attached  without  or  with  alteration.  Formative 
languages  are  further  divided  into  premutative,  intro- 
tnutative,  or  postmutative,  according  to  the  position 
of  the  affixes. 

The  theory  further  explains  that,  owing  to  a  funda- 
mental law  of  nature,  no  language  can  have  ever  been 
left  to  develop  itself  al<me,  uid  bow  this  leads  to  tbe 
phenomena  of  connected  languages,  and  thus  to 
groups  and  families  of  languages.  It  also  explains 
fcow — again  according  to  a  law  of  nature— no  language 
lias  ever  developed  in  one  direction  only  or  without 
subjection  to  outside  influences,  leading  to  the  natural 
■explanation  of  the  genius,  or  peculiar  constitution, 
that  each  language  possesses. 

It  is  believed  that  every  language  must  conform  to 
some  part  or  other  of  the  theory,  and  it  can  be  shown 
that  children  and  untutored  adults  in  learning  a 
language  act  on  the  instinctive  assumption  of  the 
«dstence  of  such  a  theory.  Assuming  Uie  theory  to 
exist  and  to  be  correctly  stated,  it  is  of  great  practical 
importance  as  leading  to  the  quick,  accurate,  and 
thorough,  because  natural,  acquirement  of  a  new 
language. 

In  brief,  tbe  theory  is  based  on  the  one  pheno- 
menon which  must  of  necessity  be  constant  in  every 
variety  of  speech,  viz,,  the  expression  of  a  complete 
meaning,  or,  technically,  tbe  sentence.  Words  are 
then  described  as  components  nf  the  sentence,  first, 
as  to  the  functions  performed  by  them,  and  next  as 
to  the  means  whereby  they  fulfil  their  functions. 
Lastly,  languages  are  considered  according  to  their 
methods  of  composing  sentences  and  words. 

Phonology  and  orthography— 1>.,  pronunciation, 
■spelling,  and  alphabets — are  not  considered,  as  these 
belong  to  other  branches  of  the  devdopment  of  the 
liuman  mind. 

The  theory  has  been  already  applied — and,  it  is 
claimed  successfully — to  sixteen  languages,  including 
English,  Latin,  and  Hungarian,  selected  for  the 
purpose  as  being  illustrations  of  everj-  type  and  every 
kind  of  development. 


"fHE  MINING  INDUSTRY  OF  .BRITISH, 
INDIA. 

lliere  baa  of  late  been  a  distinctly-  satis&ctoiy 

progress  in  the  mining  industry  of  India,  tbe  most 
marked  development  being  in  the  production  of  coal, 
gold,  petrdlenm,  and  manganese  ore,  while  psc^ress 
has  also  been  made  in  tbe  minerals  of  smaller  value,  i 
Activity  in  prospecting  has  also  shown  a  decided - 
increase,  for  the  numbo*  of  prospecting  licenses  israed 
in  1903  was  90,  as  compared  with  S3  in  1902-.  Owing 
to  tbe  dullness  of  tbe  coal  trade  in  1903*  the  outpot 
of  coal  in  that  year,  though  progmnve,  diowed  ui 
arrest  of  the  npid  expanrion  which  bM  cbaracteriaad 
the  industry  for  sereial  years.  WlUi  a  total  pn- 
dnctton  of  7,438,38(1  tons,  India  now  takes  tbe  lead- 
as  a  coal  producer  in  the  BritiA  EmpiR  outside 
Great  Britain.  Tbe  RaniganJ  Jhenta  and  Giridih 
coal  fields  still  retain  their  lead  as  coal  producets, 
and  tbe  proximity  of  the  first  two  to  Calcutta  enabJes  ■ 
them  to  meet  the  requirements  of  the  export  trade, 
which,  however,  is  necessarily  confined  to  Indian 
Ocean  ports,  and  consequently  somewhat  limited. 
India  is  yearly  approaching  a  state  of  being  able  to 
supply  all  her  own  wants  in  fuel,  as  the  import  of 
foreign  coal  has  been  shrinking  raindly,  and  amounted 
in  1903-4  to  180,040  ttais  imported  as  merchandise, 
and  26,789  tons  as  Government  stores,  this  bring 
one-fourth  of  the  quantity  imported  nine  years 
previously.  All  bnt  a  quarter  of  tbe  private 
imjxirts  was,  on  the  authority  of  the  Director- 
General  of  Statistics  at  Calcutta,  English  coal, 
mostly  landed  in  Bombay,  the  remainder  coming 
from  Australia  and  Japan.  Tbe  Indian  railways 
take,  naturally,  a  large  share  of  the  coal  produced  in 
the  country,  the  consumption  having  risen  steadOy 
from  1,059,158  tons  in  1894  to  2,203,889  tons  in 
1903.  In  the  case  of  gold,  besides  tbe  steady  rise  in 
output  from  Kdar,  where  tbe  gold  mining  industry 
has  gradually  expanded  since  1894,  and  during  1903 
reached  a  totid  of  600,000  ounces,  work  has  com- 
menced in  the  Nizam's  dominions,  and  during  the 
ten  months,  February  to  December,  1903,  3,414 
ounces  of  gold  were  raised.  In  Bunna  there  has 
been  a  decline  in  the  output,  from  2,179  ounces  ^ 
1902  to  1,095  ounces  in  1903,  on  account  of  the 
exhaustion  of  the  reefs  in  the  Katha  district.  A 
certain  amount  of  washing  for  gold  is  carried  on  in 
the  rivers  of  the  Punjab,  Chota  Nagpnr,  and  Burma, 
and  dredging  operations  with  promising  results  have 
commenced  in  the  upper  reaches  of  the  Irawadi  river. 
The  development  of  tbe  petroleum  resources  of 
Burma  and  Assam  has  exceeded  the  rate  of  growth  in 
the  coal  trade.  In  1902  the  production  amounted  to 
nouly  57  million  gallons,  and  tUs  represented  a 
substantial  increase  on  previous  years.  In  1903  tbe 
output  rose  to  nearly  88  million  gallons,  of  which  over 
85  million  gallons  were  produced  in  Burma.  Tbe 
production  for  Assam  has  risen  from  about  i|-  milUoB 
gallons  in  1903  to  2^  millions  in  1903.  In  additiaa 
to  a  low-grade  bamgf|^^,^^I@i^9(i)g|^petrol  is 
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B9W  bong  manu&ictiu'cd.  ■  Tbe  moBt  rfinaik^e 
developKeiit  has  takea  place  in  Ibe  qiiarr}-ttig  of 
■MSganese  we.    This  induatiy,  commencei  little 
aoR  UuD  tea  years  ago  by  quanting  in  tbe  depoaU 
k  tbe  Vizianagram  State,  and  from  an  output  of  3.130 
MBS  in  1893,  tbe  production  rou  n|udly  to  ^$7,126 
tdoi  in  1899,  whcQ  tbe  richer  depodts  in  tbe  Central 
ftofinces  were  also  attacked,  and  are  now  yieiding  a 
laiger  quantity  of  ore  than  the  Vizianagram  mines. 
In  1903,  the  total  output  for  India  reached  a  record 
of  i;i,8oo  tons,  which  places  India  amonst  the  first 
tvo  of  the  countries  producing  high-grade  manganese 
ore  Tbe  ore  raised  in  the  Central  Provinces  is  of  a 
my  high  grade,  ranging  from  51  to  54  per  cent,  of 
tbe  metal,  and  is  used  principally  in  steel  manufac- 
tme  in  Great  Britain,  Germany,  and  the  United 
States.    Tbe  production  of  aalt  in  India,  wbicb 
XKiagei  aboot  a  million  tons  aniinally,  Jbictuates 
with  the  seasons.     Tbe  total  in  1903  was  only 
894,840  toa&,  owing  to  tbe  much  smaller  production 
m  Bombay  and  Madras,   Tbe  largest  proportion  of 
salt  produced  in  India  is  sea  salt,  made  on  tbe  coast 
is  Sind,  Bombay,  Madras,  Burma,  and  Aden.  The 
quality  so  made  on  the  Indian  coasts  in  1903  repre- 
inited  more  tlwn  two- thirds  of  tbe  whole  production. 
Saltpetre,  which  is  largely  produced  for  export,  was 
in  fonner  years  of  much  greater  importance  than  now, 
tbe  diminished  demand  for  guo^wder  and  tbe  pre- 
servation of  food,  with  the  competition  of  the  nitrates, 
bamg  operated  to  prevent  an  expansion  of  tbe  ex- 
port!.  It  ii  most  lai^y  produced  in  Bibar,  whence 
tbe  article  is  sent  to  Calcutta  for  export  after  refine- 
Bteat.   Tbe  native  industry  in  smelting  iron,  which 
has  existed  in  most  parts  of  India  from  very  ancient 
tiioes,  has  undergone  a  gradual  decline  in  the  face  of 
cheaper  iron  and  steel  imported  from  Euro[>e.  Except 
in  Barakar,  where  the  conditions  for  the  manuf^ture 
of  pig-iron  are  favourable  on  account  of  the  proximity 
of  ore  supplies  and  good  coking  coal,  no  successful 
attempt  has  been  made  to  manufacture  iron  on  a 
large  scale  in  India.   In  tbe  case  of  mica,  India  still 
ictaios  the  lead  among  tbe  producing  countties.  The 
centres  of  production  are  m  tbeNellore  dbtrict  in  tbe 
South,  and  a  belt  of  pegmatites  near  the  borders  of 
tbe  Hazaribagh,  Gaya,  and  Monghyr  districts  in 
fiagaJ.   Little  or  no  work  has  been  done  in  the 
Mher  areas  where  the  mineral  is  known  to  occur  in 
plates  of  marketable  size  and  quality.    Tbe  mining 
for  graphite  still  continues  in  the  Travancore  State, 
*We  ibe  mineral  occurs  under  geological  conditions 
■uilar  to  those  of  the  richer  deposits  being  worked  in 
Cc]4(Hi.   Tbe  output  for  1903  amounted  to  3,394 
tom,  as  against  4,595  Urns  in  1902.   An  ongst  other 
BUBcrals  of  i^ne,  the  magnesite  deposits  of  Ae  so- 
caDed  "Chalk  HQlf,"  near  Salem,  in  tbe  Madras 
pRadocy,  have  attracted  attention  on  account  of 
tbe  great  parity  of  the  miaeial,  which  is  Cmind  to  be 
sBitabie  for  tbe  manufacture  of  lire  bricks  for  linings 
and  hearths  of  steel  furnaces.   Complete  statistics  of 
tbe  output  of  jadettone  in  Burma  are  wanting.  Tbe 
nbstance  wbicb  passes  as  jadesttme  is  mainly  tbe 
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ItBiaeral  j»dite  which  occurs  with  setpmtiBe  in  an 
altered  igneous  rock  in  the  Myit'^yina  t^tiict  of 
Upper  Burma.  Tin  mining  is  carried  oa  on  a  small 
iscale  in  Southern  Burma  and  Uie  Karenni.  -  Th* 
quarrying  of  slate  b  an  important  industry  along 
parts  of  the  outer  Kimalayw,  near  Kewari  in  the- 
Punjab,  and  in  tbe  Kharakpur  hills  of  Mongbyr 
district.  In  the  Kangra  valley  the  material  obtained 
is  a  highly  fissile  quartz  schist,  not  a  true  slate,  and 
in  consequence  of  the  facility  nith  which  it  can  be 
»plit  into  thin  large  sheets  and  resists  the  action  of 
the  weather,  it  is  for  roofing  purposes  superior  to 
ordinary  clay  slate. 


"BASTARD"  LOGWOOD. 

A  correspondent  of  Mature  quotes  from  the- 
Jamaica  HuUetin  of  the  Department  of  Agiictdture 
for  November,  1904,  an  article  on  this  subject  by  B.C. 
Gruenbei^  and  William  Gies,  contributed  originally 
to  the  JiuUetin  of  the  Torrey  Botanical  Club. 

During  the  past  few  years  the  growers  of  logwood 
in  Jamaica  have  been  greatly  disturbed  by  an  ap- 
parent increase  on  their  properties  of  an  unmerchant 
able  variety  of  the  plant  known  as  "bastard"  log- 
wood ;  the  exportation  of  this  wood  along  with  rei.' 
logwood  has  served  to  condemn  all  the  logwood  from 
the  districts  which  have  shipped  it. 

"  Bastard "  logwood  differs  from  tbe  genuine 
varieties,  from  tbe  dyer's  standpoint,  in  yielding  little 
or  no  hiemataiyltn,  but  instead  a  yeltowish-green 
pigment  which  is  of  no  value,  and  which,  when  mixed 
with  tbe  commercial  extract,  reduces  the  character- 
istic tinctorial  properties.  Chips  of  the  "bastard'^ 
logwood  present  a  yellow,  pale  pink,  white,  or  even 
cbocolaLC'CoIoured  surface,  instead  of  the  dark  red  or 
deep  purple  bronzed-tinted  colour  of  the  best  log- 
wood. There  appears  great  uncertainty,  even  when 
tbe  trees  are  cut  down,  as  to  whether  a  tree  is  really 
a  "bastard"  tree  or  not.  What  is  known  as  a 
*'  bastard"  tree  is  frequently  dark  enough  when  fint 
cut  to  lead  one  to  believe  that  it  is  a  good  red-wood 
tree,  but  instead  of  darkening  with  age  it  remains  the 
same  colour,  or  becomes  lighter  rather  than  darker. 
"Bastard"  wood  is  not  the  result  of  disease  or  of 
any  lack  of  vigour ;  the  trees  producing  it  are 
perfectly  healthy  and  normal. 

It  is  not  the  result  of  soil  or  climatic  conditions,, 
since  bastard  and  normal  trees  are  found  growing 
side  by  side  under  absolutely  identical  conditions. 

It  is  not  tbe  result  of  immaturity ;  aged  trees  may 
produce  bastard  wood. 

These  £>cts  pdnt  to  heredity  as  the  probable  cause 
of  the  trouble :  that  is,  certain  trees  produce  "bas- 
tard "  wood  because  they  grow  from  seed  of  a 
"  bastard  "  tree ;  in  other  words,  "  bastard  "  logwood 
is  a  variety  of  llatmaioxylin  Campechumum  that 
normally  produces  little  or  no  biematoxylin.  The 
chemical  diiferences  existing  among  all  these  logwoods, 
are  quantitatively  very  «ligM^.  «d  ^thg^tsfg^- 
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ing  strnctunl  differences  among  all  tlie  varieties  of 
logwofxl. 

There  can  be  no  doubt  that  "  bastard  logwimd  is 
a  distinct  variety  or  subspecies  of  Haemaloxylin 
^.antpechianum,  notwitbstandinft  the  slight  morpbo* 
logical  difference  that  distinguishes  it  from  the  "  red  * 
logwood  and  bine  k^wood. 

Tbe  Jamaica  Bulletin  has  done  good  service  to  the 
'Colony  in  bringing  the  fact  promineiitly  before  the 
planters  that  the  admixture  of  useless  wood  which 
has  been  the  source  of  unnecessary  loss  to  them  may 
be  avoided. 


PAPER-MAKING  MATERULS  IN  CHINA. 

Rke  straw  is  the  commonest  paper-making 
material  in  tbe  province  of  Ssoch'nan,  which  derives 
its  name  of  '« Four  Streams "  ftxim  the  four  rivers, 
dualing,  F'o,  Min,  and  YaUng,  flomng  through  it 
frcKn  north  to  south  into  its  great  trade  highway  the 
Yangtsze,  and  is  the  largest  and  probably  the  lichest 
province  of  the  empire  of  China.  This  straw  paper, 
of  which  there  are  several  qualities,  is  used  fin-  wrap- 
ping goods,  in  tbe  manufacture  of  fire  crackers,  for 
making  paper  money,  so 'much  in  demand  at  all 
funeral  ceremonies,  for  pipe  spills,  and  for  a  variety 
of  other  purposes.  The  straw  is  made  ap  into 
bundles  and  steeped  with  water  in  a  deep  conoete 
pit  for  a  month,  when  it  is  taken  out  and  well 
wafahed.  The  water  in  which  it  has  been  steeped  is 
removed,  and  the  straw  is  spread  in  layers  in  tbe  pit, 
<ach  layer  being  thoroughly  sprinkled  with  slaked 
lime,  and  water  containing  the  catty  {\\  English 
pounds)  of  soda  to  each  lOo  catties  lbs.)  of 

time.  There  it  remains  for  20  days.  At  the  end  of 
this  period  the  straw  has  been  reduced  to  a  pulp, 
which  has  sunk  to  the  bottom  of  the  pit.  The  sur- 
face water  and  as  much  as  possible  of  tbe  lime  are 
removed,  and  the  pulp  is  taken  out,  placed  in  a 
steamer  and  steamed  with  i  per  cent,  weight  of  soda, 
-when  it  b  ready  to  be  made  into  paper.  A  quantity 
of  the  c(dd  pulp  is  placed  in  a  trough  of  ctdd  clean 
wal«',  to  which  is  added  some  mucilage  extracted 
from  tbe  Hibiscus  Abelmoschus,  a  wild  plant  and 
cultivated  in  Ssnch'uan,  uid  a  fine  oblong  bamboo 
frame,  the  size  of  the  desired  sheet  of  paper,  held 
at  tbe  two  ends  by  a  workman,  is  drawn  down  end- 
ways and  diagonally  into  the  liquid  contents  of  tbe 
trough.  The  contents  are  well  stirred  before  the 
frame  is  used.  It  is  then  gently  raised  to  tbe  surface, 
and  tbe  film  what  has  gathered  on  tbe  top,  drops  off 
as  a  sheet  of  moist  paper  when  the  frame  is  turned 
over.  This  paper  is  kiln  dried  and  made  up  into 
bundles  for  market.  The  foUowiog,  according  to 
Consul  General  Hosie,  is  the  method  empl<^«d  in 
oaakiog  the  paper  money  or  paper  cash  referred  to 
above.  The  trunk  of  a  tree  six  feet  or  more  in  cir* 
■cumference,  and  about  six  feet  high,  sat  up  in  the 
verandah  of  a  shop  is  tbe  usual  signboard  of  a  paper 
«adi  factory.    Standing  on  a  scaffolding  which  brings 


his  elbows  well  abo\-e  tbe  top  of  the  tmok  a  mas 
takes  a  bundle  of  this  coarse  paper  several  inches 
thick  and  about  six  inches  square,  and  with  a  wooden 
mallet  exactly  tbe  lame  as  that  used  in  finer  stone 
work  in  England,  hammers  an  ircm  chisd  consisting 
of  a  central  pointed  iron  spike  with  two  sharpened 
concave  scoops  00  either  ade  through  tbe  paper  till 
tbe  spikes  and  scoops  reach  the  trunk.   This  be 
repeats  in  parallel  lines  all  over  the  bundle  tiU  each 
sheet  is  covered  with  cash  shaped  perforations  cm- 
sisting  of  a  round  centre  and  two  half  moon  &bape 
slits  held  together  by  the  paper  between  tbe  scooped 
openings.   The  sheets  are  always  used  whole,  aad  do 
attempt  is  even  made  to  subdivide  them  into  tbe  cash 
which  they  represent,  but  tbe  paper  is  so  cheap  that 
even  a  Chinese  does  not  think  it  worth  his  while  to 
study  economy  in  this  matter.   Siects  of  paper  cash 
are  scattered  on  the  roadway  in  front  of  the  coffin 
when  being  borne  to  the  gra^-e,  and  burned  at  the 
grave  itself  after  the  burial  has  taken  {dace.  This 
paper  is  also  moulded  with  tin  into  the  shape  of 
sycee,  and  it  also  goes  largely  to  make  up  the  flimsy 
sedan  chairs  which  are  burned  at  tbe  grave  as  offerings 
to  tbe  departed.   Two  kinds  of  bamboo  are  used  in 
Ssuch'aan  for  the  manufacture  of  paper,  the  "  Tiu 
Chu  "  and  the  "  Chin  Chu."   They  must  be  tender 
stems  usually  of  the  same  year's  growth,  and  in  no 
case  must  they  be  more  than  two  years  old.  Tb^ 
are  cut  into  lengths  of  eight  feet  to  suit  the  size  of 
the  concrete  i»t,  where  they  are  steeped  in  bundles 
with  cold  water,  and  heavily  wdghted  with  stones. 
After  thiee  months  they  are  removed,  opened  up  and 
well  washed.   They  are  then  stacked  in  layers,  each 
layer  bemg  well  sprinkled  with  Hme  and  water  con- 
taining about  two  pounds  and  a-half  <^  soda  to  every 
133  pounds  of  lime.   After  two  months  they  are  well 
retted.   Tbe  lime  is  then  washed  out,  and  they  are 
steamed  for  fineen  days  with  three  pounds  of  soda 
to  every  130  pounds  of  the  fibrous  mass  which  on 
removal  from  the  steamer  is  tborougblyrinsed  with  cold 
water.    It  is  then  placed  in  a  concrete  pit  and  reduced 
to  fine  pulp  with  wooden  rakes.   After  thb  it  is  ready 
for  conversion  into  paper.   A  quantity  of  the  pulp  is 
put  into  the  trough,  with  cdd  water  and  mudbge 
from  the  Hibiscus  referred  to  above,  as  in  tbe  cose  xi 
the  coarse  straw  paper.   The  whole  is  thoroughly 
stirred  and  tbe  frame  passed  into  the  troagb  and 
raised  with  the  film  of  paper  in  tbe  usual  way.  This 
paper  is  much  finer,  whiter,  thinner,  and  more  expen- 
iive  than  straw  paper.    There  are  of  course  various 
qualities  used  for  different  purposes — from  papering 
windows  to  fine  writing  and  note  paper.    Much  of 
this  paper  is  coloured  on  one  side  as  well  as  dyed, 
and  very  often  note  or  card  paper  is  glossed  with 
white  wax  to  give  it  a  smooth  polished  surface.  Paper 
is  manufactured  all  over  the  province  of  Ssndi'non, 
but  the  great  centres  for  bamboo  paper  ore  Mien  Cha 
Hsien,  Chiung,  Cbou,  and  Chia-chiang  Hsien,  while 
Lu  Cfaon  on  the  Yangtsze,  west  of  Cbungldng,  pro- 
duces very  large  quantities  of  straw  papa*.  Tbe 

BrmusonttiA  fafiyrifmi.  offJ^pff-^p^l^^Ty,  attains 
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to  the  duDCDsions  vS.  onljr  a  bnahy  Bbmb,  but  no 
attempt  is  made  in  the  iMwhices  to  muui&ctnie 
p^jer  fixMD  iti  inner  iilwoas  ba^  Hie  tough  <'  baik 
paper"  or  "  Pi  Chih"  nude  from  this  plant,  and  so 
eateostvely  used  in  China,  comes  bum  the  province  of 
Kneichon-  There  is  one  promincDt  use  to  which 
this  light,  pliable,  tough  paper  is  pat  in  Ssuch'uan. 
in  all  ftir-Iined  and  wadded  garments  the  chief 
desiderata  are  lightness,  warmth,  and  the  pro- 
tectim  of  the  material  lined  from  being  frayed  by  the 
skin  or  wadding.  As  is  well  known  a  for  is  usually 
made  up  of  a  number  of  skins  sewed  together  and 
dicse  seams  present  an  uneven  su&cewhidi  would  in 
time  wear  the  silk  or  satin  material  lined.  This  wear- 
ing is  prercnted  by  inserting  a  layer  of  this  piq>er, 
vldch  [wesents  an  even  surface  to,  and  preserves  the 
material.  Cotton  and  sOk  wadded  garments  are 
treated  in  the  same  way  when  there  is  a  risk  of  un- 
evenness  proving  injurious.  Lightness,  warmth,  and 
durability  are  the  result.  The  Fatsia  papyrifera  is 
the  source  of  the  fine  thin  pith  paper  so  well,  but 
OToneonsIy  known  in  China,  as  "  rice  paper."  The 
l^ant  which  has  no  connection  whatever  with  rice,  is 
Beverly  shaved  from  the  round  pith  of  the  plant  by 
oMans  of  a  sharp  heavy  knife.  The  pith  is  largely 
eqxirted.  In  Canton  this  paper  is  largely  used  for 
painting,  bnt  in  Ssuch'uan  U  is  mostly  ccmverted  into 
artificial  flowers.  It  grows  wild  throughout  the 
pfonnce. 


IMPROVEMENT  OF  COTTON  GROWING 
IN  INDIA. 

One  result  of  the  formation  of  the  British  Cotton 
Orowing  Association  has  been  to  call  attention  to  the 
great  deterioration  which  has  taken  place  in  the 
<pialtty  of  the  cotton  grown  in  India  during  the  last 
twenty  years.  Hie  Association's  investigations  have 
caused  the  Government  of  India  to  c<mnder  what 
steps  it  could  take  to  improrc  the  grade  of  the 
oottco  exported  from  Indh.  Hie  D^Mrtmmt  of 
Revenue  and  Agriculture  has  acccsdingly  issued 
to  the  various  provincial  governments  a  long 
letter  on  the  subject.  The  Government  recog- 
nises that  the  question  is  largely  a  commercial 
eoe,  and  that  cotton  growing  will  ex[>and  only  if 
cotton  is  made  more  profitable  to  caUivators  than 
other  crops,  and  that  the  longer  or  finer  staples 
4«lidi  are  so  highly  prized  in  Lancashire)  will  be 
grown  only  if  they  prove  more  profiuble  than  short 
staides.  Cor  winch  there  is  already  a  very  large  foreign 
demand.  Much  has  already  been  dime  by  the  In- 
^lector-General  of  Agricultiue  in  pushing  on  syste- 
natically  a  botanical  survey  of  Indian  cotton,  while 
the  steps  now  being  undertaken  should  prove  very 
effective  in  improving  the  suple. 

One  of  the  main  causes  of  the  deterioration  of 
Indian  cotton  has  been  due  to  carelessness  in  the 
selection  of  the  seed.  This  has  been  occasioned  by 
4he  practice,  which  has  become  general  in  recent 
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years,  of  sending  all  the  cotton  grown  to  ^nning 
nulls,  and  getting  bac^  for  sowing  purposes  any 
seed  which  might  be  ready  for  sale.  The  Government 
memorandum,  therefore,  suggests  that  in  order  to 
collect  a  sufficient  quantity  of  good  seed,  agents  of  the 
Agricultural  Department  should  be  appointed  in  each 
cotton-growing  district  as  seed  collectors,  to  go  rouud 
at  the  cotton  picking  season  and  select  the  best  fields 
of  the  local  well-known  \'arieties.  The  produce  of 
the  fields  selected  would  be  purchased,  the  seed  hand- 
ginned,  collected,  and  carefully  stored,  the  lint  of  the 
crop  beitig  sold  to  the  best  ad^-antage.  Only  the 
seed  from  healthy  plants  would  be  taken,  and  this 
would  be  sold  or  distributed  to  cultivators  at  the 
approach  of  the  next  sowing  season.  The  aid  of  the 
owners  of  the  cotton  ginning  mills  is  to  be  enlisted, 
in  order  that  they  may  gin  separately  any  good  lot  of 
cotton,  separating  its  seed  for  sale  only  to  those  parts 
of  the  country  proved  to  be  suitable  for  that  par- 
ticular variety  of  cotton.  In  order  to  further  the 
adoption  of  this  proposal,  the  Government  of  India 
is  willing,  if  any  local  Government  accepts  the  scheme 
and  is  prepared  to  spend  an  equal  sum  from  pro- 
vincial resources,  to  contribute  a  grant  of  5,000  rupees. 

The  Indian  Government  has  also  agreed  to  con- 
tribute  in  equal  shares  with  the  British  Cotton 
Growing  Association,  a  sum  of  ^^6,000  towards  the 
resources  of  a  syndicate  formed  to  pmnote  the 
growing  of  long  stapled  cottons.  Besides  starting 
practical  cultivation  on  a  large  scale,  the  syndicate 
will  undertake  the  experimental  cuUivation  and 
selection  and  improvement  of  suitable  varieties  of 
seed.  When  the  varieties  likely  to  give  the  best 
results  have  been  ascertained,  they  will  be  cultivated 
on  a  number  of  small  demonstration  farms,  for  the 
purpose  of  illustrating  to  the  r}-ots  the  advantages 
they  promise  and  the  best  methods  for  th«r  culti- 
vation. The  main  object  of  the  syndicate  is,  of 
course,  to  increase  the  production  of  long-stapled 
cottons  suitable  for  the  Lancashire  mills. 


TECHNICAL  EDUCATION  IN  THE 
PAR  EAST. 

PcofesBor  Perry  and  his  fellow  labourers,  who,  some 
twenty  years  or  so  ago,  by  their  services  at  Tokio 
University  (and  elsewhere)  in  Japan,  founded  Japanese 
technical  education,  will  be  interested  to  learn  that  a 
number  of  young  Nepalese  and  Hindu  students  are 
now  studying  in  Japan.  Comparatively  few  young 
Indians  come  to  England  to  study  technical  subjects. 
Occasionally  a  young  Mohammedan  has  won  honours 
at  Cooper's  Hill,  while  some  years  ago  the  Gaekwar 
of  Baroda  sent  over  several  young  Hindus  to 
study  technical  subjects.  Of  course  large  numbers 
of  Indians  always  come  to  London  to  read  for 
the  Bar.  It  seems  that  the  high  caste  Hindu  or 
Mohammedan  of  old  family  regards  the  law  as  more 
dignified  than  manufacturing  or  railway  work.  The 
oiJy  entrance  to  the  Indian  Bar  b^nfcs^Jhellgns  of 


^JOURXAL  OF  THE  SOCIETY  OF  ARTS.        .j^u^  t„  .9,4. 


196 

Coiurt,  no  counter  aMntcdoMs  lead  dttm-'to  study  law 
elsewbete.  In  regard  to  techoical  study  Japan  now 
seems  to  be  offering  the  special  attractioas  of  a  cheap 
tralniag,  together  with  less  disagreeable '  dimatic 
changes.  The  entrance  standard  at  Toldo  University 
is  a  high  one.  Quite  apart  from  the  Japanese 
language,  which  the  regulations  state  should  be 
read  in  primers  berore  leaving  India,  and  which 
can  be  learnt  in  about  eight  months,  German  must 
be  learnt.  It  seems  that  all  Japanese  students  on 
entering  the  University  are  able  to  read  any  German 
books  on  a  a  technical  subject,  and  that  many  of  the 
professors  freely  mii  German  and  English  technical 
terms  in  their  lectures,  while  others  make  exclusive 
use  of  German  terms. 

Technical  edncation  in  India  has  been  specially 
patronised  by  Lord  CorzoB,  and  the  various  colleges 
of  Sibpur,  Kurki,  and  Madras  train  large  nnml>ers  of 
engineers  for  the  Government  ser^'ice.  It  is  sur. 
prising  though  that  fifteen  Indian  students  are  at 
Tokio  (eight  of  whom  come  from  Nepal),  while 
others  arc  at  Kobe  and  Osaka.  At  the  present  time 
it  is  doubtful  whether  there  are  live  Hindus  in 
England  studying  engineering  subjects.  Whether 
the  young  Hindu  will  find  it  wise  to  learn  two 
strange  tongues  in  addition  to  the  English  learnt  at 
school,  is  another  matter.  Experience  alone  will  show 
whether  theclimaticcompensationswill  counterbalance 
the  scholastic  loss,  if  such  there  be. 


CANARY  ISLANDS  TOBACCO. 

The  Spanish  Government,  in  order  to  help  the 
farmers  who  prow  tobacco,  has  compelled  the  tobacco 
regie  in  Spain  to  take  from  the  Canary  Islands  every 
year  for  the  next  four  years  220,000  pounds.  At 
present  the  crop  amounts  to  132,000  pounds,  but 
more  will  be  planted  in  the  future.  The  Government 
has  also  sent  an  experienced  horticulturist  to  see  to 
the  cultivation  and  connder  what  improvements  can 
be  made,  so  that  Spain  at  some  future  day  may  be 
independent  ofCuba  in  regard  to  certain  qualities  of 
tobacco  that  are  bought  there.  The  tobacco  will  only 
be  bought  from  the  growers  and  none  will  be 
accepted  from  dealers  or  speculators.  All  samples 
will  be  transmitted  to  Madrid  subject  to  the  approval 
of  the  board  of  governors  of  the  tobacco  r^gie  before 
being  bought,  and  the  price  paid  for  the  tobacco  will 
be  the  same  as  the  ruling  price  paid  in  Habana  for  Re- 
medios  tobaccos  at  the  time  these  crops  get  to  the 
market.  In  the  bland  of  La  Palma,  where  neariy  all  of 
the  tobacco  of  the  Canary  Islands  is  grown,  fully  20  per 
cent,  of  the  male  population  have  been  at  one  time  or 
other  in  Cuba,  and  have  worked  in  tobacco  planta- 
tions. The  American  Consul  TenerifTe,  who  has 
had  considerable  experience  in  the  tobacco  trade,  gives 
it  as  his  opinion  that  the  quality  of  the  tobacco  grown 
in  La  Palma  is  far  better  than  the  Remedies  of  Cuba ; 
all  that  is  necessary,  is  to  give  more  attention  and 
care  to  the  jdanting  and  cultivathn),  as  well  as  to  the 


ctuing.'  HeitaUoof  «|rinion  ttnt  InyemtoaoMlt 
will  compave  fcvoonbly  with  the  famoiH  Vnelta  Abajt^ 
oops.  ' 


CORRESPONDENCE. 


RUBBER  CULTIVATION  IN  SIAM. 

In  the  number  of  the  Jt,umal  for  Novend)er  11 
(p.  88<>)  I  find  an  article  with  the  heading  written 
above  which  ctmtains  more  erroneous  and  extra- 
■ordinary  statements  concerning  the  cnltivatt<m  of 
rubber  i^ta  than  is  usual  in  ordinary  popular 
papers,  and  was  hardly  to  be  expected  to  be  met 
with  in  the  /ot^al  of  the  Society  of  Arts.  Consnl- 
Gencral  Nash,  of  Bangkok,  fears,  it  seams,  "the 
so-called  disease  which  has  de%-eIoped  in  the  Part 
rubber  plantations  of  the  Malay  Peninsula.  About 
this  pest  nothing  very  de&ute  can  be  learned,  except 
that  it  attacks  the  leaves  and  is  very  destructii-e." 
There  is  no  such  disease  known  in  the  Malay 
Peninsula;  there  is  no  disease  of  any  part  of  the 
Para  tree  of  any  f^eat  importance  or  which  coidd 
possibly  be  called  very  destrwtive.  The  author  i& 
probably  referring  to  the  canker  of  the  stem  and 
branches  which  has  been  sem  in  one  or  two  cases  in 
the  Malay  Peninsula.  It  is  not  very  important,  and 
is  very  easily  checked.  He  next  proceeds  to  state 
that  J-'icus  t-lastica  is  found  in  large  quantities  in  the 
Siamese  jungle  and  throughout  India  and  Indo-Cbina 
generally.  It  is  certainly  absent  altogether  from  the 
greater  part  of  India,  but  occurs  in  Assam.  It  may 
occur  in  Siam  and  Indo-China,  but  it  ts  certainly  not 
abundant.  The  amount  of  rubber  taken  from  sii- 
year-old  trees,  i.e.,  four  pounds,  is  much  exaggerated. 

As  to  the  wonderful  C'rceola,  with  its  extraordinaiy 
growth  of  six  or  seven  feet  in  two  or  three  weeks, 
one  Would  certainly  be  glad  to  know  more  abcHU  it, 
as  its  growth  as  given,  is  just  four  times  as  rapid  as 
the  most  rapid- growing  plant  of  any  kind  known 
to  botanists,  viz.,  four  inches  a  day. 

Equally  extraordinary  is  the  statement  that  the 
■rubber  is  obtained  by  cutting  the  creeper  into  sections 
two  or  three  feet  long  and  collecting  the  juice. 
"  The  bark  is  also  ueed,  and  being  pounded  and 
boiled,  gives  aboat  10  per  cent,  of  inferior  rubber." 
The  rubber  latex,  tn  all  species  of  Uneola,  H  'Uling' 
•heia,  &c.,  is  confined  ixclush'eiy  U>  the  bark,  Theie  1 
is  nothing  to  be  got  out  of  the  stem  other  than  the  I 
bark  except  water.  The  writer  has  probably  confused  i 
-the  native  methods  of  dealing  with  these  plants, 
common  all  over  Eastern  tropical  forests,  by  backlog 
at  the  creeper  so  as  to  draw  off  the  latex  from  the 
bark,  with  a  jirocess  employed  in  French  Indo-Cbina 
of  treating  the  bark  collected  by  the  natives  in  the 
forests  and  brought  to  the  settlements.  The  fact 
is  that  the  rubber.vir.es  Urceola,  H'illughbeia,  and 
Landolphia  are  slow<growing  plants,  which  have 
never  yet,  I  belie^^.^f^^i^gl^ssfiiny, 
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(hejr  only  produce  after  many  years  ilender  stems 
iriuch  can  never  be  ndUted  for  nibber  |)codactknu 
They  seem  equally  slow-growing  ia  tbe  fomtSt  but 
in  dense  jungle  erentnally  produce  stems  several 
inches  throogli.  As  a  jangle  prodnct,  the  nibber- 
^ioes  faaTc  a  vsloe,  but  as  cultivated  plants  practically 
none.  There  is  no  difficulty  at  all  in  obtaining 
boUoical  information  on  Mr,  Nash's  marvellous 
L'ntola.  He  has  only  to  send  specimens  with  fruit 
and  flowers  to  any  one  of  the  botanists  at  Kew, 
Calcutta,  or  Singapore,  and  he  can  get  full  infonna- 
tioo.  As  no  {dant  answering  his  description  is 
la»v9,  and  it  is  very  improbable  that  any  number  of 
mbber-nnes  have  been  introduced  into  Bangkok, 
it  is  more  than  possible  that  the  plant  is  in- 
(GscDons"  to  Siam  it  is  certain. 

As  of  late  years  a  great  deal  has  been  discovered 
laA  published  as  to  the  cultivation  and  methods  of 
preparation  of  all  kinds  of  rubbers,  it  is  very  much 
to  be  regretted  that  such  misleading  articles  as  the 
one  qooted  should  be  published. 

Henry  N.  Ridley, 

Director  of  Gardent,  Sttaiti  Scttlempnti. 
[The  statements  criticised  by  Mr.  Ridley  are  taken 
Ann  the  Report  of  Mr.  Paul  Nash,  United  Slates 
CoDsntGcDoal  at  Bangkok,  Siam  ;  Mo.  1,983  of  the 
series  of  reports  ismied  by  the  United  States  Depart- 
■Bcnt  of  Commerce  and  Labour.] 


NOTES  ON  BOOKS, 


Chinese  Art.  By  Stephen  W.  Bushell,  C.M.G., 
B.Sc.,M.D,  Vol.1.  (Board  of  Education,  South 
Kensington,  Victoria  and  Albert  Museum), 
Lmdon. 

Br.  Bosbdl,  a  diligent  collector  of  Chinese  books 
relating  to  antiquities  and  art  industries,  after  a 
teadence  of  thirty  years  in  Peking,  has,  at  the 
desire  of  the  Board  of  Education,  written  a  hand- 
book on  **  The  Art  and  Industries  of  China,"  of  which 
the  first  relume  has  just  appeared.  This  is  devoted  to 
Kolpture,  architecture,  bronze,  carving  in  wood, 
ivcfv,  horn,  &c.,  lacquer,  and  camng  in  jade  and 
other  bard  stones.  Is  the  second  volume  the  follow- 
ing subjects  will  be  treated  : — Pottery,  earthenware, 
stoneware,  and  porcelain  ;  glass ;  enamels  :  cloison- 
nes, champleves ;  and  painted  jeweUeiy ;  textile 
bbncs  and  embroidery ;  pictorial  art, 

■  Althoo^  the  mythicd  and  legendaty  periods  of 
Cfainne  history  cany  us  bade  to  a  very  eariy  date, 
tbae  are  no  relics  of  carved  stone  in  China  to  be 
conpared  in  importance  or  antiquity  with  tbe 
andent  monuments  of  Egypt,  Chaldea  and  Susa,  in 
fact  the  origin  of  sculpture  in  stone  is  very  obscure 
in  spite  of  all  that  has  been  written  on  the  subject, 
in  native  as  well  as  foreign  books.  Dr.  Bushell  says 
that  call^raphy  is  a  branch  of  fine  art  in  China, 
and  die  penman  yAio  can  write  degantly  in  sweeping 


'97 

liaei  with- a  Sowing  bnish  is  ranked  above  the  artist.- 
The  highest  reverence  is  also  paid  to  any  ancient 
rdics  of  stone  and  braue  with  inscriptions.  The 
most  cherished  relics  of  the  Cbou  dynasty  (b  c.  1123- 
249)  are  ten  stone  drums,  now  installed  in  the  two 
side  halls  of  the  principal  gateway  of  tbe  Confucian 
Temple  at  Peking,  where  th^  were  placed  in  tbe 
year  1307  by  Kuo  Shfui-Chiug,  the  famous  minister 
and  astronomer  of  the  reigns  of  Kublai  Khan  and 
his  successor.  They  were  really  mountain  boulder* 
cluselled  into  the  shape  of  drums,  about  three  feet 
hij^. 

With  respect  to  Chinese  architecture,  the  author 
says  that  the  first  impresaioD  of  a  general  view  of 
buildings  is  that  of  a  cert^n  monotony  resulting  fix>m 
the  predominance  of  a  ^gle  type  of  aichitectuie. 
China,  in  every  epoch  of  its  history,  and  for  all  its 
buildings,  has  kept  to  a  single  architectural  model. 

From  the  earliest  antiquity  the  Chinese  are  re- 
corded in  their  annals  and  traditions  to  have  been 
acquainted  with  the  art  of  moulding  and  chiselling 
bronze.  The  proportions  of  copper  and  tin  employed 
in  tbe  fabrication  of  bronze  objects  during  the  Cliou 
dynasty  referred  to  above,  are  found  in  a  contem- 
porary work  on  the  industries  of  the  period. 

Lacquer  has  fumisbed  material  for  one  of  the 
eariiest  industrial  arts  of  the  Chinese,  but  no  records 
of  its  development  from  a  preservative  for  woodwork, 
to  its  culminating  pcrint  as  a  medium  for  artistic  work 
of  the  highest  order  remain.  There  are  three  pro- 
cesses in  the  manufacture  of  lacquer.  Tbe  first  is  the 
preparation  and  coloration  of  the  lac,  the  second,  its 
application  by  spatula  and  brush  in  successive  layers 
never  less  than  three  nor  more  than  eighteen,  waiting 
for  each  layer  to  dry  before  the  next  is  put  on ;  the 
third,  the  decoration  of  the  lacquered  surface  with 
artistic  designs  painted  with  the  brush,  worked  in 
sensible  relief  or  carved  and  modelled  in  the  soft 
ground  before  it  has  cooled.  This  interesting  account 
of  Chinese  art  from  the  earliest  times  is  fully 
illustrated. 

The  Cultivation  and  Preparation  of  Para 
Rubber.  ByW.  H.  Johnson,  P'.L.S.,  Director 
of  Agriculture,  Gold  Coast  Colony,  West  Africa. 

London  :  Crosby,  Lockwood  and  Son. 

In  consequence  of  the  insufliciency  in  the  supply  of 
India-rubber  to  meet  tbe  constantly  enlarging  de- 
mands, great  attention  is  being  paid  to  increased 
culti\'ation  in  qualified  areas.  The  author  of  this 
book  was  commisnoned  by  Government  in  1902  to 
visit  Ceylon  to  study  the  methods  employed  thoe  in 
the  cultiratitm  and  preparation  of  Para  rubber  and 
other  agricultural  st'aples  for  market  with  a  view  to 
introduce  them  into  West  Africa.  He  notes  that 
although  the  cultivation  of  Pata  rubber  is  at  the  pre- 
sent time  almost  limited  to  a  few  countries  in  the 
Eastern  Tropics  of  the  Old  World,  there  is  every 
prospect  of  its  being  further  extended  in  those 
regions  and  also  of  being  taken  up  largely  iu  the 
Western  Tropics.  Therep^gJ^y^^^Og^^* 
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Arrica  thousands  of  sqoare  mfles  of  land  suitable  far 
the  cultivation  of  the  Para  rubber-tree.  Upon  a  large 

extent  of  this  land  rubber- producing  plants  were  at 
one  time  abundant,  but  now  year  by  year  their  number 
is  being  gradually  diminished,  as  the  result  of  the  dis- 
astrous methods  of  tapping  employed  by  the  native 
rubber  collectors. 

It  is  estimated  that  the  world's  annual  consumption 
of  rubber  is  about  60,000  tons,  valued  at  about 
;^i6,ooo,coo.  In  1830  the  amount  of  rubber  imported 
into  the  United  Kingdom  was  460  cwts.,  and  in  1903 
it  was  486,105  cwts.,  valued  at  6,742,966. 

The  trees  producing  Para  rubber  fumidi  abont  one- 
third  of  the  n-orld's  suppty.  They  belong  to  the 
genus  Hevea.  The  author  remarks  that  while  the 
demand  for  rubber  continues  to  increase,  the  supplies 
from  some  sources  are  steadily  decreasing.  This  is 
especially  the  case  from  different  parts  of  Africa, 
which  furnish  a  conadcrable  portion  of  the  world's 
supply. 

The  rubber  prepared  from  cultivated  trees  is  gener- 
ally rated  at  a  higher  market  {nice  than  that  collected 
from  wUd  trees  in  consequence  of  its  greater  purity. 
The  loss  from  "  fine"  Fara  is  from  10  to  15  percent, 
in  manufacture,  whereas  that  from  the ' '  biicuit ' '  rubber 
prepared  from  E^ra  cultivated  rubber  trees  is  generally 
less  than  i  per  cent.  Mr.  Johnson  has  given  separate 
chapters  on  the  cultivation  of  the  tree ;  insect  pests 
and  fungoid  diseases  (in  which  he  snys  that  no  disease 
has  up  to  the  present  time  been  discovered  to  seriously 
affect  this  tree  under  cultivation) ;  collecting  the 
rubber ;  preparation  of  rubber  from  the  latex ;  yield 
of  Para  rubber  from  cultivated  trees ;  establibhment 
and  maintenance  of  a  Para  rubber  plantation ;  and 
the  last  chapter  deals  with  the  commercial  value  of 
the  oil  in  Hevea  seeds.  Here  the  author  states,  "  In 
addition  to  supplying  the  market  with  the  finest 
quality  of  rubber,  cnltivatots  of  Hei'ta  hrasitienst's  will 
be  in  a  position  to  compete  in  that  enormous  market 
which  provides  the  world  with  ?egetable  oils." 

Laboratory  Studies  for  Brewing  Students. 
By  Adrian  J.  Brown.  London :  Longmans,  Green 
and  Co. 

'The  author  of  this  work,  who  is  the  Director  of 
the  School  of  Brewing  and  Professor  of  the  Biology 
and  Chemistry  of  Fermentation  at  the  University  of 
Birmingham,  finding  the  want  of  a  suitable  text, 
book,  has  published  the  course  of  laboratory  studies 
which  he  had  proposed  for  the  use  of  his  students. 
It  is  intended  for  the  use  of  students  who  have 
already  obtained  a  sufficient  knowledge  of  chemistry, 
and  are  attending  lectures  under  a  competent  in- 
structor. 

The  first  section  deals  with  barley  and  malting,  the 
anatomy  of  the  bailey  com,  changes  in  barley  during 
fermentation,  and  the  chemical  analysis  of  malt.  The 
second  section  is  concerned  with  the  principles  of  the 
mashing  process,  the  hydrolysis  of  starch,  analysis  of 
brewing  sugars.  Section  III.  is  devoted  to  fermen- 
tation, and  Section  IV.  to  the  hop. 


GENERAL  NOTES. 


German  Cement.— In  1852  there  was  discovered 
on  the  coast  of  the  Prussian  province  of  Pomerania 
the  same  kind  of  clay  ("  Septurien-Thon  ")  used  in 
the  United  Kingdom  in  the  preparation  of  cement. 
This  discovety  was  followed  by  the  establishment  ot 
experimental  cement  works  at  Znlchow,  near  StetUn, 
where  the  newly-discovered  clay,  together  with  chalk, 
found  in  the  neighbouring  island  of  Wollin,  was  used 
for  the  manufacture  of  cement,  whidi  was  pronounced 
to  be  equal  in  quality  to  Portland.  Thirty  years  later 
there  existed  in  Germany  420  factories  of  cement  and 
cement  goods,  with  a  total  output  of  3,050,000  casks 
(of  374  lbs.  each).  In  1895,  the  annual  output  had 
increased  to  12,400,000  casks,  and  the  number  of 
cement  works  to  1,136  larger  and  138  smaller  factories 
of  cement  and  cement  goods,  emplojing  29,896  per- 
sons. No  official  statistics  of  the  number  of  cement 
and  other  industrial  works,  and  the  number  of  persons 
employed  in  different  (iennan  industries,  have  been 
published  since  1895,  but  there  can  be  no  doubt  that 
the  number  of  cement  works  in  Gemtany  has  largdy 
increased  daring  the  last  mne  years.  Sir  William 
Ward,  in  his  Report  just  published  (Diplomatic  and 
Consular  Reports  No.  624),  puts  the  present  output 
at  3o,coo,oco  casks,  or  much  more  than  double  the 
quantity  produced  in  1895.  Gradually  German  cement 
has  become  an  important  article  of  export  from 
Germany,  and  it  seriously  competes  with  British 
cement  in  most  foreign  countries,  and,  to  a  certain 
extent,  even  in  the  United  Kingdom  itself.  But  the 
value  of  the  imports  to  England  is  a  diminishing 
quantity,  as  shown  by  the  following  figures,  giving 
the  impcvts  for  the  three  years  1901-3  :- 1901.. 
^58,700;  1902,  £so,iso;  1903.  MSfiSO'  By 
far  the  best  customer  of  Germany  has  been  the 
United  States,  which  in  1902  took  cement  to  the- 
value  of  ^^^370,000.  But  in  1903  the  value  fdl  to 
^^277,050.  Notwithstanding  the  general  growing 
consumption  of  cement  in  the  United  States  the 
American  cement  industr)-  is  rapidly  becoming  able 
to  satisfy  the  home  demand.  Up  to  the  end  of  last 
century  the  German  cement  industry  was  in  a  \-er>- 
prosperous  condition,  the  average  dindend  paid  by 
all  the  larger  cement  works  in  1899  amounting  to  ly 
per  cent.  In  1900,  it  fell  to  12  per  cent.,  and  since 
then  orer-ipfoduction  has  had  disastrous  effects. 

Cotton  Growino  in  the  West  Indies,— The 
efforts  made  to  resuscitate  the  cotton  industry  in 
British  Guiana  have  not  yet  given  results  that  can  he 
said  to  be  encouraging.  The  experiments  tried,  says 
the  Colonial- office  report  just  issued  (Cd.  2238),  have 
shown  that  the  soil  on  the  coast-lands  of  the  colony 
at  present  under  cultivation— a  heavy  clay— is  un- 
snited  for  the  growth  of  sea  island  cotton,  and  should 
a  suitable  variety  be  found  tbfi^e  will  remain  tbe 
labour  problem  to  b^jjl^f^y^fel^l&gfe*  »» 
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undertaken  on  a  large  scale.  Climatic  conditions 
require  that  planting  shall  be  done  so  that  the  ripen- 
ing may  take  place  from  the  latter  part  of  August  to 
the  end  of  November.  But  in  this  period  the  bulk  of 
the  sugar  and  tice  crops  of  the  colony  are  reaped  and 
labour  is  in  good  demand.  The  cost  of  labonr  is 
bigher  then  in  the  islands,  and  though  cotton  vas  at 
one  time  profitably  grown  in  Guiana  it  remains  to  be 
demonstrated  whether  it  can  be  so  grown  under 
present  Ubonr  cdnditions.  In  Trinidad  and  Tobago, 
vhich  owe  bo  much  in  recent  years  to  the  cultivation 
of  cocoa,  nothing  apparently  is  being  done  to  intro- 
<Juce  cotton  cultivation.  More  attention  has  been 
given  to  the  question  in  St.  Lucia,  but  "  for  a  number 
of  reasons,"  writes  Sir  George  Melrille,  reporting  to 
Governor  Sir  R.  B.  Llewelyn  in  NoA-ember  (Cd.  2238), 
* '  our  planters  hare  not  seemed  disposed  to  regard  the 
renval  of  the  industry  in  the  colony  with  fa^mr.  One 
of  (he  difficulties  which  presented  itself  was  the 
selection  of  a  variety  of  cotton  to  suit  the  varying 
condititns  of  soil  in  different  locafities.**  However, 
the  cultivation  is  now  bdng  more  leadQy  taken  up, 
and  tbe  efforts  of  the  Britidi  Cotton  Association  may 
be  expected  to  result  in  some  increase  in  the  area 
under  cultivation,  which  at  ptesent  is  only  about  500 
acres. 

DrsT- Destructors  ani>  Electric  Lighting.— 
In  his  Cantor  lectures,  in  iSyi,  on  the  "Develop- 
ment of  Electrical  Distribution,"  Professor  George 
Forbes  stated  that  if  all  the  refu.se  then  collected  in 
Faddington  were  properly  burnt  and  used  in  the  most 
economical  way,  it  would  provide  enough  decttidty 
to  fight  one  8-candle  power  lamp  for  two  hours  every 
night  oT  the  year  for  each  of  the  inhabitants.  This  is 
refined  to  in  the  Buiider,  in  connection  with  a  paper 
read  by  Mr.  W.  P.  Adams  to  the  Institution  of 
Klectiical  Engineers,  on  the  question  of  tbe  combina- 
tion of  dust-destmctors  with  electricity  works.  We 
ieam  from  this  paper  that  the  results  obtained  at 
Hackney  and  Fulham  practically  do  all  that  Professor 
Forbes  prophesied,  and  in  a  few  years  even  better 
results  will  be  obtained.   Mr.  Adams  calculates  that 
ai^roziiiiately  one  million  tons  of  refuse  are  collected 
every  year  in  London,  most  of  which  is  taken  out  to 
fca  by  barges  at  considerable  expense  to  the  rate- 
fK^er.    On  a  moderate  estimate,  the  value  of  the 
potential  capacity  of  this  refuse  for  steam  raising 
for   electric    engines   is  ^^100,000   per  annum. 
The  author  shows  that,  with  the  improved  dnst- 
dcstmctors  now  in  use,  there  is  a  substantial  gain,  in 
most  cases,  in  combining  dust-destructor  and  electri- 
city works.    The  exceptional  coses  are  when  the 
refuse  has  a  very  low  calorific  value.     At  Llan- 
dndho  and  at  Ro3rton,  in  Lancashire,  for  example, 
tbe  refuse  is  of  little  use  for  steam  raising.   It  is 
cortoos  to  note  that  the  dust  of  the  greatest  calorific 
value  comes  from  poor  neighbourhoods.   At  Bcr- 
mondaey  its  value  is  particularly  high.   Mr.  Adams 
saggests  that  the  explanation  is  that  the  working- 
classes,  nalike  the  middle-classes,  rarely  tilt  their 


ashes.  In  consideriDg  the  question  of  dust-de- 
structors, the  first  point  to  be  settled  by  munici- 
palities, therefore,  is  the  heating  value  of  the  refuse 
collected.  This  can  be  determined  experimentally 
without  much  difficulty,  and  the  value  remairu 
wonderful  constant  in  a  given  neighbouriiood.  The 
revenue  earned  by  a  dust-destrnctw  is  due  mainly  to 
tbe  supply  of  steam  to  tbe  electricity  works,  but  this 
steam  can  be  sold  for  many  other  purposes  as  well. 

The  Lonixin  County  Council  Scholarship 
Scheme. — In  commenting  on  the  County  Council 
Scholarship  scheme,  then  just  made  known, 
attention  was  directed  (see  youmal,  December 
i6tb)  to  a  memorandum  to  the  Committee  pre- 
sented by  the  London  Teachers*  Associatiou,  in 
which  it  was  said,  "the  great  blot  in  tbe  whole 
scheme  appears  to  be  the  desire  to  secnre  candi- 
dates for  the  teaching  professon  rather  than  to  im- 
prove the  general  education  of  the  children."  The 
Coonty  Council  reassembles  on  the  24th,  when  it  will 
resume  the  discussion  of  the  scheme,  and  the  signs 
pcAvA  to  its  critics  directing  their  main  attack  against 
tbe  attempt  to  meet  the  dearth  of  teachers  throngh 
the  agency  of  scholarships.  That  tbe  authors  of  the 
scheme  wish  to  use  it  mainly  for  this  purpose  is  ad- 
mitted, for  they  say  in  their  report,  "  The  total  number 
of  scholars  selected  must  be  largely  increased.  This 
will  not  really  be  an  increase  in  the  scholarship  system 
as  hitherto  understood,  but  is  made  necessary  by  tbe 
recent  Board  of  Education  orders  as  to  pupil 
teachers."  And  to  this  the  London  County 
Council  Finance  Committee  adds,  "We  under- 
stand one  of  tbe  chief  ideas  noderljnng  the  scheme 
is  that  it  will  aid  in  increasing  the  supply  of 
adult  teachers."  It  is  urged  by  its  opponents  that 
the  scb«ne  is  too  much  of  a  **  teacher  catching  "  pro- 
ject, that  diildreu  from  very  poor  homes  could  not, 
under  the  conditions  sought  to  be  imposed,  any  longer 
win  scholarships,  or  if  they  did  they  cannot  benefit  by 
them.  *'  For  the  great  bulk  of  the  children  of  tbe 
aitisans,"  writes  Dr.  Macnamara,  M.P.,  "we  want 
scholarships  that  can  produce  high-grade  mechanical, 
electrical  engineering,  and  business  workers.  We  have 
too  many  scholarship-trained  clerks  already."  It  will 
be  interesting  to  have  the  answer  of  the  framers  ofthe 
scheme. 

Technical  and  Indi  stkial  Education  in 
Bfngal.— Tbe  latest  issue  of  the  Calcutta  OaMftte  gives 
tbe  report  of  tbe  head  of  tbe  department  on  Public 
Instruction  in  Bengal  for  i903-i904,  and  ailer  dealing 
with  female  education,  and  tbe  lack  of  suitable 
teachers  for  many  classes  of  schools,  the  new  scheme, 
which  has  been  drafted  for  the  purpose  of  improring 
technical  education  in  the  province,  is  described. 
Schools  are  to  be  estaUished  for  the  purpose  of  im- 
parting instruction  in  respect  of  the  best  and  latest 
methods  of  cotton,  silk,  and  wool  weaving.  It  is 
well  known  that  a  great  hand-Iocm  industry  exists  in 
Bengal.   Its  conditioilii^l^J»n^oxi^Cjh3^«@ ;  and 
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il  is  considered  essential,  tbat  if  it  is  to  be  saved  from 
sinking  further  into  decay,  really  practical  technical 
instruction  should  be  provided  for  all  classes  of 
weavers,  except  the  very  small  number  who  are 
employed  in  artistic  work,  to  which  mechanical  im- 
provements are  not  applicable.  The  great  mass  of 
Indian  weavers  still  use  the  old  Indian  hand-loom, 
and  warping  apparatus,  and  are  ignorant  ot  the  extra- 
ordinary mechanical  improvements  which  have  been 
made,  «nce  the  middle  of  the  ughteenth  century,  as 
regards  these  appliances,  and  the  preparatory  pro- 
cesses of  vea\-ing.  Several  of  the  most  important  of 
these  improvements  are  inexpensive  and  do  not 
require  great  technical  skill,  and  can  easily  be 
adapted  to  ordinary  Indian  weaving. 

Canadian  Exuinbering. — At  the  conclusion  of 
the  address  descriptive  of  the  \isit  of  English  engi- 
neers to  America,  which  Sir  William  White  de- 
livered on  Tuesday  last  to  the  Institution  of  Civil 
Engineers,  he  said  that:— The  development  of  the 
Dominion  of  Canada  was  in  an  eaily  stage,  but 
those  charged  with  the  icsponsiluBty  government 
were  fully  alive  to  the  grandeur  of  its  resources  and 
'  its  potential  greatness.  The  realisation  of  this 
policy  depended  largely  upon  tbe  execution  of  engi- 
neering works  of  enormous  magnitude.  Those  who 
took  part  in  this  ^-isit  had  but  a  glimpse  of  what  was 
being  done  to  utilise  the  natural  advantages  of  the 
country,  but  enough  was  seen  to  make  it  certain 
that  in  Canada  was  to  be  found  a  splendid  field  for 
British  enterprise  and  capital.  Canadian  engineers 
without  exception  expressed  the  hope  that  in  the 
organisation  and  conduct  of  the  great  works  now 
contemplated  or  to  be  nndertaketl  hereafter  they 
would  have  the  asnstance  of  British  engineers  and 
especially  of  young  engineers.  No  better  school  for 
aspirants  in  the  piofesrion  could  be  found  than  that 
afforded  by  the  Dominion.  What  was  true  of  Canada 
was  true  alsoofour  other  Colonies  and  Dependencies, 
and  it  might  be  hoped  that  British  enterprise  and 
capital  would  be  more  devoted  in  the  future  to  the 
development  of  the  resources  of  the  British  Empire, 
and  leas  to  corresptniding  work  in  foreign  countries. 

Canal  Boat  Childkeh.— Tbe  report  of  the  Board 
of  Education  for  the  year  1903-4  c<mtains  the  following 
information  respecting  the  education  of  canal  boat  chil- 
dren : — Tbe  conditions  of  school  attendance  in  the 
case  of  children  Uving  in  canal  boats  remun  very  much 
as  they  have  been  in  previous  years.  The  effective  en- 
forcement of  the  Education  Acts  as  concerns  these 
children  is  necessarily  difficult.  Although  the  various 
school  boards  and  school  attendance  committees 
appear  to  have  discharged  their  duties  so  far  as  cir- 
cumstances permitted,  the  result  was,  and  must 
always  be,  unsatisfactory  owing  to  the  facts  that  the 
boats  are  constantly  moving  from  one  town  to  another, 
and  that  many  boats  rarely,  if  e\-er,  rensit  their  place 
of  registration.  Possibly  the  difficulty  will  be  in  part 
seated ied  by  the  wider  authority  of  the  county  councils 


under  the  Acts  of  1902  and  1903.  As  in  previou» 
years,  several  authorities  urge  that  it  should  be  made- 
illegal  for  children  under  fourteen  years  of  age  to- 
reside  on  canal  boats.  It  ii>,  however,  satisfactory  to- 
find  that  in  most  districts  it  is  becoming  unusual  for 
either  women  or  children  to  live  permanently  on  the- 
boats.  We  hope  that  the  boat  owners  maybe  induced 
generally,  as  tixty  have  already  been  in  some  cases,  to 
co-operate  by  forbidding  dieir  wm-kmen  to  take  their 
families  with  them." 

Water  Power  for  Iron  Ore  Sublting  m 
Canada. — In  the  journal  of  December  gtb,  the  re- 
port of  the  Canadian  Commission  on  the  electro- 
thermic  manufacture  of  iron  and  steel  was  reviewed, 
and  mention  made  of  Dr.  HaaneFs  citation  of  the 
Chats  Falls,  near  Ottawa,  as  offering  exceptional  fadU- 
ties  for  the  generation  of  che^  power.  These  falls  are 
situated  on  tbe  Chats  River,  and  are  28  miles  west 
of  Ottawa.  At  low  water  the  available  bead  is- 
41  feet,  and  the  minimum  flow  i, 2c o,cco  cubic  feet 
per  minute.  At  high  water  the  maximum  flow  ex- 
ceeds 7,500,000  cubic  feet  per  minute.  The  Canadian 
Government  has  under  consideration  a  proposal  for 
damming  up  the  lakes  so  as  to  gi\'e  a  mean  minimuiD 
flow  of  2,soo,coo  cubic  feet  per  minute.  This  would 
give  170,000  horse-power,  if  used  for  generating 
electricity.  It  is  stated  that  the  natural  facilities  are 
.  such  that  the  power  can  be  developed  at  an  unusually 
low  capital  cost.  It  is  hoped  that  a  direct  and  imme- 
diate result  of  the  report  of  the  Commission  will  be 
the  erection  of  works  for  the  electrical  redoctioa  of 
iron  cm.  The  plant  initially  contemplated  would  be 
one  of  18,000  horse-power,  of  which  16,000  horse- 
power would  be  used  for  smelting  the  ore,  tbe 
remainder  being  used  for  power  and  lighting. 

The  Cost  of  Justick.— A  return  rdatlng  to  the 
High  Court  of  Justice  and  the  Court  of  Appeal,  just 
issued,  gives  the  cost  of  these  Courts  to  theconnity 
for  the  year  ended  31st  March,  1904.  The  total 
receipts  aoKranted  tO;^508,i2i  13s.,  the  total  expen- 
diture to  ^622,877  4s.  6d.,  leaving  a  deficit  of 
£1 14,755  IIS.  6d.  The  largest  item  under  the  head 
of  receipts  is  "fees  received  in  the  district  registries 
of  the  High  Court,"  j^2i,3$6  os.  Sd.,  and  the  next, 
"Limacy  percentage  account  fees,"  £i6,2i^.  The 
salaries  of  the  Judges,  including  that  of  the  Lord 
Chancellor  (j^6,ooo)  amounted  to  j£^i55,ooo,  and 
■/22,949  14s.  7d.  was  paid  on  account  of  tetlimg 
'  umiities  of  Judges.  Thecircuk  expenses  of  the  Judges 
came  to    11.261  125. 


MEETINGS   OF   THE  SOCIETY. 

Ordinary  Mektings. 

Wednesday  evenings,  at  8  o'clock  : — 

January  18. — "  Wireless  Telegraphy  and  War 
Corre^ndence."  By  CAPTArN  Lionhl  Jambs. 
Sir  Wiluau  Henry  Prek^,  K.C.B„  FJ(..S., 
will  preside.  Digiti?edbyCjOOglC 
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.  Januakv  25. — <'  London  Electric  Railwayt."  By 
tlw  Hon.  Robut  P.  Fortek. 

FteBRUART  I.— "Tbe  Navigation  of  the  Nile.** 
By  SiK  William  H.  Frsecc,  K.C.B.,  F.R.S. 
Sir  Robert  Hanburt  Brown,  K.C.M.G.,  will 
pndde. 

Frbroakt  8.— "Time  Development  in  Photo- 
giaphy,  and  Modem  Mechanical  Methods  of  carrying 
it  out."  By  R.  Child  Bavlet.  George  Davison 
will  preside. 

February  15 — 

Febrcart  22.  —  "  Some  Misconceptions  of 
Musical  IHtch."  By  JohnE.  BorIAND.  (a)  Visual 
— due  to  conventional  but  inaccurate  notation; 
ib)  Aurai—tolwBoe  of  tone  mistaken  for  depth, 
brightness  tor  height. 

'  ninstratiid  by  voices,  instmrnMUS  atfd  diajgrams. 

Uarch  I.— "The  British  Art- Section  of  the 
St'^Ionis  Exlnbition."  Bv  Isidore  Spieluann. 
SlB.BsWAKDPonTER»  Batt.,  P.R.A.,  will  preside. 

Dates  to  he  hereafter  announced : — 

■  "  The  Protection  of  Buildings  fr(»n  Lightning." 
By  KfLUNQWoRTH  HsoOBS,  M.Inst.C.E. 

"Hie  I^csent  Aspect  of. the  Fiscal  Question." 
By  Sir  Charles  Malcolm  Kennedy,  KIC.M.G., 
C.B. 

-  "iBritish  Woudlands."  By  the  RitiHT  Hoir.' 
8u  Herbert  Maxwell,  Bart.,  M.P. 

"The  Supply  of  Electricity.**  By  Jaurs Nelson 
Sboolbred,  B.A.,  M.lDst^CE. 

"Lake  Baikal  and  its  Connectini  with  the  Great 
Siberian  Railway."   By  Artbur  GtlLSTON. 

"  Application  of  Electricity  to  the  I,ocation  ot 
Mineral  Deposits.*' ,  By  Alfred  Wi^LIAMS. 


Indian  SscnOKi-  ■ 

Thursday  ^lemDans^  ,at  4,30  o'clock : — 

JANUAKT  19.  —  "  The '  Gates  irf  Tibet.!'  By 
Dcwouu  W.  Fresh^'ibu).  Sn  William  Lee- 
Warner,  K.C.S.I.,  will  preside.,  ^  , 

February  16. — "The  Indian  Census  of  1901." 
By  Sir  Charles  A.  Elliott,  K.C.S.I.,  LL.B. 
Tlie  RiOHT  Hon.  Lord  George  Hamilton, 
G.C.SIE,  M.P.,  ★fflpreside.  -     *  ' 

ICaech  16.— "Manipar  an^Uft  Tribes.*'  ByT, 
C.  HoDSON  (late  l.C£,h 

April  6. —  ■ 
'  •lfM'ir;^**^nie-SCttliifia:tilreir-i>f  Greater  Kitoin. 
— m.  India.**  ^  BlEiiiRY7oHN  Tozbe,  M.A. 


■  CoiX>NiAi;  StCTioW.-  ' 

Tuesday  afternoons  at  4.30  o'clock : — 
Januakt  24. — "British  Commercial  Prospects  in 

OeFttEast."'  By  BinfbN  ^uaum,  C.H.G.,  late 

H.B.K.  Coiisiil<Geneial'at  Shan^ial  Sir  Edward 

A.  Sassoon,  Bart.,  M.P.,  will  preside. 
FEbEdart  j8.*->'*X1ie  Uaaaiaebuer  of  Greater 

BntuD^L  Onads.**     By  C.  F.  JuST,  Canadian 

GofenuMOt  Service  in  London. 


March  28.— The  Manufactures  of  Greater  Britain. 
— ir.  Australasia."  By  the  HoN.  WALTER  Hart- 
WELL  JAME.S,  K.C.,  AgcDt-General  for  and  late 
Premier  of  Western  Australia. 

May  23.— "The  Cape  to  Cairo  Railway."  By 
Sir  Charles  H.  T.  Metcalee,  Bart.,  M.Iiist.C.E. 

Applied  Art  Section. 
Tuesdays,  at  4:30  or  8  o'clock  :— 

January  31,  8  p.m.— "Calligraphy  and  Illu- 
mination." Two  Papers.  By  Edward  Johnston 
and  Graily  Hewitt.  Lewis  Foreman  Day, 
Vice-President  of  the  Society,  will  preside. 

Febbuary  21,  8  p.m.— "The  Queen  Vict<Hria 
Memorial  as  compared  with  other  Royal  Memorials.*' 
By  Marion  H.  Spisluann.  John  BEt^CHES,' 
A.R.A.,  Preddent  oT  die  Royal  Institute  of  British 
Architects,  will  preside. 

March  21,  8  p,m.— "West  Country  Screens 
and  Rood  Lofts."  By  F.  Bligm  Bond,  F.R.I.B.A. 
G.  F.  Bodley,  R.A.,  will  preside. 

April  ii,  4.30  p.m. — "The  Monumental  Treat- 
ment of  Bronze."  By  J.  Starkie  Gardner.  Sir 
George  Birdwood,  K.C.I.E.,  C.S  I.,  wiH  preside. 

May  16,  4.30  p.m. — "  Popular  Jewelry."  By 
Monsieur  Lalique  (Paris). 


Caotor  Lectures. 
Monday  evenings*  at  8  o'clo^  i — 

Jambs  P.  Maginnis,  As&oc.M.Inst.C.E., 
M.lDSt.Mech.E.,  Reservoir,  Stylographic, 
and  Fountain  Pens.* '    Three  Lectures. 

Lecture  L— January  23. — Ancient  fVriting 
/mp/emmls.— The  Stylus  and  Tabula— Calamus  or 
reed  pen— Stencil— QuUls,  quill  nibs,  attempts  to 
make  -quiUs  moke  serviceable — Substitute*  for  quills — 
Silver  pens— Ink  horn  and  penncF— Andent  writing 
outfit— Eastern  writing  im[dements— Survival  cf  ink 
horn — Japanese  writing  bgx  and  pens— Thou*  portable 
writing  set — Early  metal  pens— Steel  pens — Barrel 
pensJ- First  patent  fbt  metfillic  pens— Improvements 
In  Steel  pens  with  the  'Object  of  increashig  their  ink- 
hbfding  capacity  —  Keservcnr  nibs,  various  illnstra- 
Uoos. 

-  LEcKTRE  Ii:— jANtf  ARY  ^O.—Stylo^/fhic  Pens. 
— 'Radiinentaty  fonns-^Eariy  patents— Rigid  pcants, 
needle -peints-^Vatieus  wnttng  ot  markmg  pens — 
Mods»  Stylogn^ihlo  pens,  Nota  Bene,  Cygnet,  and 
ctiMW>^^ld>peiiB,desct^dOll  vf  aSMi^nK. 

Lecture  lU.-^EfcBRUARY  6, — Fountain  Pens, — 
Early  patents—Solid  inlp— Various  reed  arrange- 
ments —  Self-filling,.  leservfHrs,  flexible  .  reservoirs, 
piston  and  plimger— Modem  types  of  Fountain  pens. 
Swan,  Ideal,  Conklln,  Pelican,  UnkakaWe,  Wirt, 
Quill/Post,  Autofiller,  Fleet,  &c. 

BiT^LD-  Clerk, --"  IirtenMrl  Combustion 

Engines."    Four  Lectures.  "f^oolp 
Februaiy  13,  20»  27,  Mareh  6. 


202 


JOURNAL  OF  THE  SOCIEIV  OF  ARTS, 


yammmrf  ij,  1905. 


Herbert  Laws  Webb,  "Telephony." 
Four  Lectures. 
March  13.  20,  27,  April  3. 

Alan  S.  Cole,  C.B.,  "Some  Aspects  of 
Ancient  and  Modern  Embroidery."  Two 
Lectures. 

May  I,  8. 

Henry  Willock  Ravenshaw,  Assoc. 
M.Inst.C.E.,  Mem.Fed.Inst.Min.Ens:.,  "The 
Uses  of  Electricity  in  Mines."    Two  Lectures. 

May  15,  22. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

UOKDAY,   Jam.   16. ..Optical,   ao,   Hbnover  -  iquan, 

S  pm.     Ueun.  S.  1).  Chalmcn  and  H.  S. 

RrUnd,  "  A  Uetliod  of  Tritinfr  Prumt," 
Sarveyora,  ta,  Great  Georgc-ttroet,  S.W„  I  p.ai. 

I.Mr.  A.    R.    StcnniDK,  "Urban  and  Rural 

Diurict  By-Lawt,  with  Suggcitcd  Amendmentt." 

a.  Ur.  William  Meniici,  on  the  same  tnbject. 
Canera  Club,  Charing-croM-n>ad,  W.C.,  6J  p.m. 
Victoria  Institute,  8  Adelphi-t«rrac«.  W.C.,  4  p.a. 

Colonel  T.  Holbcia  Hendlejr,  "The  UiMory  of 

K^iputana." 

London  Institntioa.  Fiaabarr-cimt.  E.C..  s  P-m- 
Dr.  W.  Xyan*  Darby,  "The  Hittory  of  Inter- 
national Arbitration." 
TuESD.W,  Jan,  17. ..Royal  Inttitution,  Albemarle-atrcct,  W.. 

S  p.m.  Prof.  L.  C.  Uayall,  *'AdapUtion  and 
Hiitory  in  the  Stractora  and  LIfa  of  Animals." 
(Lecture  I.J 

NaUonal  Service  LeapM,  Caston-hall,  Westninstcr, 
S.W.,  si  p.m.  Mr.  G.  G.  Coulton,  "The  Moral 
and  Educatoial  Advantages  of  Ualvcfsal  Naval 
and  Miliury  Training." 

Ciril  Earineers,  35,  Great  GeoiBe-ittnet,  S.W.,  t 
p.m.  Ur.  Leveton  Franctt  Vernon  •  HaiConrt, 
"  The  River  Hooghly." 
Stattitical,  9,  Adelpbi'terrace,  W.C.,  5  p.m.  Mr. 
Reginald  Dudfield.  "A  Critical  Examination  of 
the  Methods  of  Recording  and  Publishing  Statis- 
tical Data  bearing  on  Public  ilaalth,  with  Sug- 
gestions for  the  Imprarenenl  of  such  Methods." 

Pathological,  so,  Haaorar-sqnare,  W.,  >|  p.m. 

Zoological,  3,  Hanover-square,  W.,  8}  p.m.  r,  Mr. 
W.  K.  Lanchester, "  A  Collection  of  Sipnnculids 
made  at  Singapore  and  Malacca."  i.  Mr.  W.  F. 
Lanchester,  "A  Collection  of  GffiMyrga  from  Zan- 
zibar." 3.  Mr.W.  F.  Lanchester,"  Tbc  Sipunculids 
and  Echiurids  collected  during  die  '  Skeat  Eape- 
^tion'  to  the  Malay  Peninsula."  4.  Mr.  A.  D. 
Imma,  "The  Oral  and  Pharyngeal  Denticles  of 
Etasmobrancbs."  s-  Mr.  F.  E.  Beddard,  "  A  Con- 
tribution to  the  Anatomy  of  ChlamydMaurat  and 
some  other  Agamida."  6.  Ur.  F,  E.  Heddard, 
"A  Note  on  the  Brain  of  CynopHkeeui  miger." 

Colonial  Inst.,  Whitehall  Rooms,  Whitehall-place, 
.S.W.,  8  p.m.  Mr.  £.  A.  S.  Haraey, "  Imperialism 
from  an  Australian  Standp<rint." 
WauMfsnAv,  Jan.  i8...SOCIETy  OF  ARTS.  John-straet, 
Adelphi,  W.C.,  8  p.ni.  CapUin  liond  James, 
"  Wireless  Telegraphy  and  War  Correspondence." 

Meteorological,  as.  Great  George- street,  S.W.,  ^\ 
,  p.m.  Annual  Generat  Meeting,  AddMss  bythe 

President  (Captain  IJ.  Wilson-Barker),  "The 
Connection  of  Meteorology  with  other  Sticnccs." 

Geological,  Burlington -house,  W.,  8  p.m. 


MicRMCO^cal,  10,  HaBorn-sqaare,  W.,  8  p.«. 
Annaal  Meeting.  Address  br  the  PreSidsat, 
"  What  were  the  Carboniferoos  Ferns  ?  ** 

Cbeaical.  Bnilingtan-house,  W  5}  p.n.  t.  Mr. 
F.  D.  Chattaway,  "  Nitrogen  Halogen  Dertntives 
of  the  Snlphonamides.  Part  I.  —  Snlphondt- 
chloroanides  and  Sulpbonalkylcbloroanides." 
Part  II. — "  Sulphondibromoamides and Sulphonsl- 
kylbromoamides,"  a.  Mr.  H.  D.  Law,  "Electro- 
lytic Oxidation  of  Aliphatic  Alddi^dn."  j. 
Messn.  G.  T.  Mmgan  and  F.  M.  O.  Mlckleawsit, 
"  The  IMaio-derivatives  of  the  BeBaenenlpboeyl- 
pbenylenedianiaes."  4,  Messrs.  S.  E.  Sheppsrd 
and  C.  E.  K.  Mees,  "  The  Molecular  Conditiao  in 
Solution  of  Ferrous  Potassium  Oxalate."  5.  Hr. 
W.  C.  Anderson, "  The  Formation  of  Magnesia 
from  UagneKum  Carbonate  by  Heat,  and  the  effect 
of  Tenperatare  oa  the  Properties  of  the  Product." 
6,  Mr.  K-  J.  P.  Orton,  "Transfomations  of  Deri- 
vativeaofctribroaiediaaobcnsene."  7.  Mr.A.W. 
Stewart,  "The  Addition  of  Sodinn  Bisulphite l» 
Ketoalc  Compounds." 

Entomological,  ir,  Outndoa-street,  W.,  8  p.m. 
Annual  Meeting.  Addresa  by  the  ftetident,  Vm- 
lessor  E.  B.  Roulton. 

British  Archaiological  AMOdation,  Jt,  Sackdie- 
sticet,  W.,8p.m. 

Society  of  Dyers  and  Colourlste,  608,  BUbeck  Baak 
Chambers,  W.C.,  8  p.m.  i.  Mr.  F.  J.  Fandl, 
"  ProdoctioB  of  Crepon  Effects  on  Silk  Fabrics  by 
Chemica]  Means."  t.  Mr.  Fredk.  Hewitt,  "The 
Dyer:  His  Trade  and  Position.,' 

Thursday,  Jan.  19-..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  4tp.m.  (Indian  Section.)  Ur. 
Douglas  W.  Fieskfield,  *'  The  Gates  of  'Hbet," 

Rojral,  Bnrltnglan4oaae,  W.,  4}  p.m. 

Antlqaariee,  BwUngtoa-lionse,  W.,  H  p.m. 

Linnean,  Bnrlington-honse,  W.,  8  p.m.  i.  Rev.  T. 
R.  R.  Stebbiog,  "Exhibition  of  Specimens  of 
notable  and  little-known  Crnstaceaaa,  chiefly 
exotic."  a.  Dr.  A.  Henry,"  Botanical  Collecting.'* 

3.  Dr,  W.  G.  Ridewood, "  The  Cranial  Osteology 
of  the  Families  Osteoglossidx,  Aatodoatidz-, 
and  PhractolsemldK.'' 

I.OBdon  Institation,  nnsbnir-circns,  E.C*  6  p.m. 
Dr.  £.  Markham  Lee, "  Dvorak." 

K<^  Instltntiant  Albemarle- street,  W.,  s  p.m. 
Mr.  Cbnrton  Cidlins,  "  The  Religion  of  Shakes- 
peare." 

Historical,  CUBbrd's-Inn  Hall,  Fleet-street,  E.C.f 

Sp.m. 

NnmismatiC,  sa,  Albemarle -street,  W.,  7  p.m. 
Camera  Club,  Charing-cross-road,  W.C.,  8}  p.m. 
Dr.  J.  A.  Ewing,  "  The  Structure  of  MeUls." 

FaiDAT,  Jan.  ao.. .Royal  Institution,  Albemarie- street,  W., 
8  p.m.   Weekly  Meeting,  9  p.m..  Prof.  Kr  James 
Dewax,  "  New  Low  Temperature  Phenomena." 
North- East  Coast  Institute  of  Engineers  and  Sh^- 

builders,  Nmvcastle-on-Tyne,  7  p.m. 
Qaekett  Microicopical  Clnb(  ao»  HaDom-aanaie* 
W.C.,8pj«. 

'  Mechanical  Engineers,  Stor^'s-gate,  Westminster, 
S.W.,  8  p.m.  I.  Mr.  A.  J.  Gimson,  "  Some  Im- 
prei^ons  of  American  Workshops."  a.  Mr.  Joha 
Harr,  "  Waterwcrks  Pnmping  Engines  in  the 
United  States  and  Canada."  3.  Mr.  Archibald 
Kenrick,  Jan.,  "  Some  Features  in  the  Design  and 
Construction  of  American  Maning  Marines.'* 

4.  Mr.  Alfred  SaaOn,  "Engines  at  the  Power 
Suiions,  and  at  the  St.  Louis  Edibititm." 


Satukpay.  Jan.  .21.. .Royal  Ii 
W.,  3  p.m.C'aiti^ed  by 
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NEXT  WEEK. 

UoxDAY,  January  23,  8  p.m.  (Cantor  Lec- 
ftR.)  Jahes  p.  Maginnis,  "  Reservoir, 
Strlt^^aphic  and  Fouatatn  Fens. ' '  I^- 
tnrel. 

Tuesday.  January  24,  4.30  p.m.  (Colonial 
Section.)  C.  F.  Just.  "  The  Manufactures  of 
Oreater  Britain.— I.  Canada." 

Wednesday,  January  25, 8  p.m.  (Ordinary 
Meeting.)  The  Hon.  Robert  P.  Porter, 
"LiHidon  Electric  Railways." 

Further  details  of  the  Socie^'s  meetings 
•ill  be  found  at  the  end  of  this  number. 


INDIAN  SECTION. 

Thursday  afternoon,  January  19th ;  Sir 
William  Leb-Warnsr,  K.C.S.I.,  in  the 
diair. 

The  paper  read  was  "The  Gates  of  Tibet," 
b]r  Douglas  W.  Freshfield. 

The  paper  and  report  of  the  discussion  will 
be  published  in  a  future  number  of  the  yournal. 


PORTRAIT  OF  SIR  F.  BRAMWELL. 

\Vith  this  number  of  the  Journal  is  issued, 
3S  a  Supplement,  a  reproduction  of  the 
poftrait  of  the  late  Sir  Frederick  Bramwell, 

by  Mr.  Seymour  Lucas,  R.A.,  which  was 
presented  to  the  Society  by  Mr.  Henry 
Orabam  Harris  last  November,  and  now  hangs 
in  the  Council  Room.   (See  anie^  November 

35. 1904.  P-  19  ) 

A  small  number  of  extra  copies  of  the  por- 
trait have  been  printed,  and  a  member  wish- 
ing to  bind  the  portrait  with  the  Journal  can 
have  a  copy  on  applicatic-i  to  the  Secretary. 


SIXTH  ORDINARY  MEETING. 

Wednesday,  January  p8th,  1905 ;  Sir 
William  Henry  Preecb,  K.C.B.,  F.R.S., 
Vice-President  of  the  Society,  in  the  chaur. 

Hie  following  candidates  were  proposed  foir 
election  as  members  of  the  Society : — 

Abnuns,  Heibert  John  Smclah-,  Hutton  Moont^ 

Pattison-towl,  Child*8.hin.  N.W. 
Adams,  Alfred  Adam,  16  and  1 7,  Devonshiie-sqoaret 

E.C. 

Beran,  WDHam.  A.R.I.B.A.,  Chief  Government 
Architect.  Public  Works  Department  (P.O.  Box 
398).  Government  Buildings,  Pretoria,  South 
Africa. 

Erikson,  Anthouy,  Assoc.I.X.A.,  20,  Htunmum- 

street,  Fort,  Bombay,  India. 
Evans,  Captain  Thomas  Luther,  59,  Broad-street, 

Bristot. 

Fernandez,  George  Anthony,  43,  Raflle's-place, 

Shigapore,  Straits  Settlements. 
Fkick,  Henry  Edgeworth,  care  of  Fore  River  Ship* 

building  Company,  Qnincy,  Massachusetts,  U.S.A. 
Harwin,  Albert  Edward,  Church-streeti  Pietennarits- 

burg.  Natal,  South  Africa. 
Hoare,  Frederick.  251-254,  High  Holbom,  W.C. 
Hynd,  John,  '  Consolidated'  Goldfields  of  South 

Africa,  Ltd.  (Box  6;),  Bnlawayo,  Rbodesa,  South 

Africa. 

Kelly,  John  Forrest,  Ph.D.,  Pittsfieh),  Massachu- 
setts, U.S.A. 

Kerr,  David  Gillespie,  The  Canada  Corundum  Com- 
pany, Ltd.,  Craigmont,  Ontario,  Canada. 

Khras,  Mbocher'  Januhed  Sohrab,  Khras  Buoga< 
tow,  Middle  Cdaba,  Bombay,  India. 

Kingston,  C.  Bnrrard,  M.In&t.M.M.,  The  Evaacota 
Gold  Mining  Company,  Ltd.,  Verrtfs,  Vsl 
d'AosU,  Italy. 

.Landau,  Miss  Dorothea,  30,  Bryanston-square,  "W. 

Legardo,  Vicente  L.,  208,  Mason  street,  San  Fran- 
cisco, California,  U.S.A. 

Morris,  Rev.  E.  C,  D.D.,  Pb.D.,  Helena,  Arkansas, 
U.S.A.  jole 

Morrison,  Cbatles,  53.  Coleman-street,  E.C.  O 
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Mtiir,  David  Temple,  Pentlands,  Castlebar-road, 

Ealing,  \V. 

Oliveri,  Joseph  Giammasso,  A.R.S.M.,  A.I.E.E., 

Caltanissetta,  Sicily. 
Pain,  Robert  Tucker,  J.P.,  Ryll-court,  Exmouth. 
Pollock,  George  Frederick,  Hanwoith,  Middlesei. 
Keid,  William  Lewis,  160,  Green-lanes,  CUssold- 

paik,  N. 

Roberts,  Cyril,  i,  Rossetti  Studios,  Flood-street, 
Chelsea.  S.W. 

Roberts,  Richard  Penbertfa,  MJnstMM.,  Con- 
cession de  Tama,  Vezsani,  Coruca,  Fiance. 

Robertson,  James  Bair,  The  Oriental  Club,  Hanover- 
square,  W. 

■  Sch^fer,  Henry  Thomas,  40,  Brewer-street,  Golden- 
square,  W. 

Suratw^d,  Dr.  Ardeshir  Bamanjee,  Chira  Bazar, 

Bombay,  India. 
Thomas,  Hon.  J.  J,,  M.L.C.,  J.P.,  WUborocce-house, 

Sierra  Leone,  West  Africa. 
Trevett,  ChaiiesG.,  A.M.LE.E.,  Messrs.  Green  and 

Trevett,    15,  Castle-street,  Cape  Town,  South 

Afrka. 

Tnlly,  John  Ccdlingwood,  F.R.LB.A.,  Ardemes- 
chamben,  Longmarket-ttreet,  Cape  Town,  Sonth 
Africa. 

Weckslqr,  Felix  S.,  Bangalore,  India. 

Wedlake,  George,  Royiton,  St.  Margaret>at>CIiffe, 

Kent. 

Wright,  Allister  MacLean,  62,  Haiman-street,  Ad- 
dington,  Chiistchurch,  New  Zealand, 

The  following  candidates,  were  balloted  for 
and  duly  elected  members  of  the  Society : — 
Dale,  Hylton  WQUam,  8,  Chalcot-gardens,  Bel  size- 
park,  N.W. 

Eitz,  Edward  Frederick,  R.B.A.,  Pcdperro,  Cornwall. 
Fldxbcr-Watson,  P.,  R.B.A.,  Adildgh,  I^gnton, 

Sonth  Devon. 
Lee,  Sydney,  t,  The  Studios,  Holland-park- road, 

Kensington,  W. 
Lim  Chin  Tsong,  47,  China-street,  Rangoon,  Burma. 
Stell,  Samuel  Fenton,  F.C.S.,  25,  Hemy-stieet, 

Keighley,  Yorkshire. 
Townend,  Frederick  Bedborougb,  1 1 ,  Queen  Victoia* 

street,  E.C.,  and  Brentwood,  Essex. 

The  paper  read  was — 

WIRELESS  TELEGRAPHY  AND  WAR 
CORRESPONDENCE. 

By  Captain  Lionel  James. 

It  is  with  considerable  diffidence  tiiat  I 
presume  to  address  you  this  evening-  upon  a 
subject  of  which  X  have  no  scientific  know- 
ledge. But  Sir  William  Preece  has  been  kind 
enough  to  encourage  roe  in  the  belief  that 
you  will  be  indulgent  if  during  the  evening 
1  make  slips  or  miscalculations  which  may 


offend  the  sensitiveness  of  your  expert  ears.- 
I  niay  preface  my  remarks  by  saying  that  B 
know  nothing  at  all  about  wireless  telegraphy 
But  during  the  early  months  of  last  year,  as 
humble  servant  of  The  Times,  I  was  entrusted 
with  the  carrying  out  of  a  scheme  in  which: 
wireless  telegraphy  played  an  important  part. 
Therefore  you  must  not  expect  me  to  do  more 
than  tell  you,  how,  when  my  expert  advisers 
gave  nie  guarantees  with  regard  to  conditions 
and  distances,  I  was  able  to  apply  the  scien- 
tific apparatus  for  which  they  were  responsible,, 
to  the  needs  and  necessities  of  The  Times- 
newspaper.  For  six  months  a  portion  of  The- 
Times  correspondence  found  its  way  to  the- 
London  cfiBce  by  the  means  of  wireless  tele- 
graphy, and,  to  use  a  perhaps  not  inadequate 
simile,  during-  this  period  as  far  as  the  wireless 
service  was  concerned,  Dr.  de  Forest  supplied 
the  drawing,  while  I  was  responsible  for  the 
frame. 

Five  years  ago  I  commenced -to  take  air 
interest  in  the  results  which   were  being 
attained  by  wireless  telegraphy,  for  'n  seemed 
certain  that,  sooner  or  later,  occasion  would 
arrive  when  it  would  be  practicable  to  apply  t» 
journalistic  enterprise  this  marvellous  adjunct 
to  the  world's  system  of  communication.  The 
war  correspondent  is  not  usually  modesty 
and  we  have  seen  many  accounts  of  the 
ingenuity  which  members  of  this  small  craft 
have  employed  to  enable  their  journals  to 
publish,  in  as  short  a  time  as  possible  after  the 
event,  a  graphic  account  of  some  sensational 
episode.  '  Although  I  belong  to  the  yoang 
school  of  correspondents,  even  within  mjf 
small  experience  I  have  seen  the  employment 
of  cut'throat  Pathans,  Ethiopians,  bicycles, 
pigeons,  camels,  horses.  skin<floats.  helio- 
graphs, bottles,  field  telegraph  wires,  boats^ 
flags,  &c.,  as  a  means  of  hastening  news  to> 
the  correspondent's  essential,  the'  submarine 
cable.    Some  of  these  endeavours  necessitated* 
great  expense,  others  conuderable  persohal 
sacrifice.    Therefore  there  had  always  re- 
mained at  the  back  of  my  mind  an  idea  that 
much  of  the  labour,  much  of  the  risk  and  loss, 
and  not  least,  perhaps,  much  of  the  personal 
discomfort  might  be  avoided  by  the  use  of  the 
scientific  progress  made  in  the  experiments- 
with  the  Hertzian  waves.   The  fact  that  I  had 
entered  upon  my  profession  during  a  cycle 
which  found  me  in  constant  active  employment 
prevented  me  from  making  as  close  a  study  of 
these  scientific  results  as  I  might  have  desired ; 
it  did  not,  however,  prevent  me  fi-om  attempt- 
ing a  comparison  in  the  results  obthlned.  The 
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recital  of  a  journey  to  the  Isle  of  Wight,  of 
three  days  spent  in  following  a  Gennan  military 
weless.  telegraphy  waggon,  of  conversation 
with  torpedo  lieutenants  in  the  British  navy,  of 
a  voyage  to  America  when  most  of  my  leisure 
was  passed  in  the  wireless  chamber  of  the 
liner,  would  be  wearisome.  It  was  not  until.  I 
;saw  evidences  of  the  success  which  Dr.  de 
Forest  had  attained  in  the  field  of  American 
EVess  rivalry  during  the  yacht  races  in  the 
summer  of  1903  that  I  realised  that  the  time 
n'ould  soon  be  at  hand  to  present  a  feasible 
■-scheme  to  my  employers. 

Our  old  friend  the  Balkans  claimed  my 
presence  when  Dr.  de  Forest  was  carrying  put 
his.ezperiments  between  Holyhead  and  Ireland 
the  year  before  last.  But  by  great  good  for- 
tune the  mail  steamer,  which,  a  month  later 
was  taking  Dr.  de  Forest  back  to  his  labours 
in  the  United  States,  also  carried  me  and  my 
capable  colleague,  Mr.  David  Fraser,  towards 
the  war  cloud  gathering  in  the  Far  East.  This 
ibftunate  meeting  enabled  me  to  discuss  the 
minute  detail  with  regard  to  the  application  of 
his  system  to  the  purposes  in  hand.  The 
■department  in  The  Times  office  which  deals 
with  war,  and  naval  and  military  subjects, 
liad,  when  I  was  present  at  their  last  meeting, 
the  evening  before  sailing  to  the  Far  East, 
forecast  with  great  accuracy  the  area  which 
-vould  cover  the  most  important  of  the  early 
^nd  and  sea  operations.  If  you  will  follow 
tneamoraentop  this  chart  of  the  YellowSeaand 
theGwlf  of  Pe-.chili  (p.  207),you  wfiUsee  at  once 
<of  what  value  a  moving  station  would  be  to  us 
if  equipped  with  wireless  telegraphy.  It  is 
the  avowed  intention  of  the  de  Forest  Com- 
pany, at  least,  so  I  understand,  to  act,  not  as 
the  rival  of  the  cable  companies,  but  as 
the  auxiliary.  And  this  was  the  use  for 
vfaich  T^e  Tfntfs ..  desired  wireless  tele- 
jp:l^)hy — to  act  as  an  auxiliary  to  its  cable 
service.  You  will  see  that  in  making  a 
4rhoice  of  a  receiving  station  I  had  to  con- 
cider  the  distances  that  it  would  be  necessary 
to  cover  in  reaching  the  cables.  The  Shang- 
tong  ivovince  at  once  suggests  itself.  ,  Here 
we  have  two  cable  stations,  namely,  Wei- 
faai-wei  and  Chifu.  For  reasons  which  I 
think  are  obvious  to  all  of  you  in  this 
room  I  setectQd  Weit-hui-wei.  de  Forest 
promised  me  that  if  I  succeeded  in  erecting 
a  mast  ]8o  feet  ia  h^ght  on  the  China  coast 
and.  used  it  in  <;(Hi|uQction  with  a  moveable 
station  which  showed  an  exposure  of  at 
least  120  feet  of  wire,  that  he  would  supply  me 
a  set  of  apparatus  and  expert  operators 
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who  would  transmit  messages  with  -  accuracy 
for  160  miles.  At  New  York  I  was  able  to 
place  this  proposition  before  my  employers. 
I  Deed  not  tell  you  that  Tht  Times  has  always 
given  its  great  support  to. all  matters  of  scien- 
tific research  and  experiment.  After  due 
consideration  of  the  scheme  they  authorised 
me  to  make  the  necessary  arrangements  for 
canying  it  into  practice. 

As  you  are  all  aware,  events  in  the  Far 
East  during  January  last  year  were  moving 
rapidly  towards  war.  Therefore  every  des- 
patch had  to  be  made  in  order  that  we  might 
be  in  time  for  the,  opening  of  the  campaign. 
I  left  San  Francisco  for  Yokohama  (m  the 
5th  of  January,  and  a  fortnight  later  the 
de  Forest  Company  had  started  off  after  me^  a 
complete  apparatus  for  two  stations  with  the 
necessary  complement  of  expert  operators. 

On  arriving  in  Japan,  my  colleague,  Mr. 
Fraser,  was  without  delay  despatched  to 
Wei-hai-wei  to  commence  the  building  of  the 
receiving  station.  It  is  Interesting  to  notice 
here  that  he  caught  the  last  steamer  which 
sailed  from  Fusan  to  Chi&i  before  the  pas- 
senger service  in  the  Yellow  Sea  between 
Japan,  Korea,  and  China  became  disor- 
ganised. 

On  the  Pacific  liner  we  had  talked  airily  of 
constructing  a  receiving,  station  that  would 
give  us  a  180  feet  exposure  of  wire.  Nautical 
men  told  us  it  was  as  simple  as  falling  off  a 
log.  Engineers  with  a  knowledge  of  China 
advised  us  to  build  a  bamboo  structure, 
which  they  said  any  Chinese  contractw 
would  raise  in  a  few  days.  It  is  one  thing 
to  run  up  a  mast  when  you  have  every 
appliance  within  reach  or  to  build  a  bamboo 
structure  in  a  Treaty  port  where  Chinese 
contractor^  ar^  falling  oyer  each  other,  but  it 
is  a  very  different  thing,  as  Mr.  Fraser  found, 
to  construct  a  receiving  station  -on  a  bleak 
island  off  the  coast  of  China  when  little  or 
nothing  in  the  way  of  appliances  is  at  hand. 

I  will  not  weary  you  here  by  giving  you  a 
minute  description  of  the  troubles  which  wfe 
had  with  that  mast.  All  the  essentials  had  to 
be  brought  up  from  Shanghai  several  hundred 
miles  by  sea.  Once  it  fell  and  broke  to  pieces, 
another  time  it  was  blown  down  by  a  typhoon, 
and  as  for  the  bamboo  structure  of  which 
Chinese  residents  bad  spoken  so  much,  we 
found  that  there  were  no  contractors  filling 
over  each,  other  in  the  desire  to  do  our  indding, 
and  also  that  the  Chinese  were  not  in  the  habit 
of  building  these  structures  in  the  Shan-tung 
province.   If  I  had  realised  the  maoy  diffi. 
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cutties  which  surrounded  us  I  am  not  sure  that 
I  would  have  been  bold  enough  to  have  sug- 
gested the  entoprise. 

As  may  be  readily  understood  the  Japanese 
naval  and  military  authorities  looked  upon  the 
enterprise  with  some  suspicion.  They  were  at 
least  far  more  courteous  than  their  enemies 
who  promised  us  short  shrift  if  they  should 
catch  us.  But  the  latter  was  a  minor  di£B- 
culty  in  comparison  with  the  trouble  of  that 
mast  and  the  handling  of  a  1,400-ton  steamer, 
to  say  nothing-  of  a  delicate  installation,  which 
requires  to  be  coquetted  with  and  humoured  in 
every  weather,  condition,  and  season. 

Hostilities  broke  out  on  February  6th.  The 
belligerents  had  not  been  considerate  enough 
to  wait  for  us.  On  February  8th  the  steamer 
containing  operators  and  apparatus  arrived  at 
Yokohama.  I  had  The  Times  despatch  boat, 
the  Haimun,  waiting  for  this  liner  at 
Shanghai.  During  her  wait  here  she  had 
been  fitted  with  the  necessary  spars  to  enable 
her  to  give  the  required  exposure  of  wire.  She 
left  Shanghai  on  February  16th,  the  operators, 
as  far  as  the  weather  would  ailow,  busying 
themselves  in  commencing  to  fit  her  with  the 
transmitting  apparatus.  On  February  17th 
the  Haimun  arrived  at  Wei-hai-wei,  and  the 
operators  were  placed  on  shore,  in  order  to  get 
the  receiving  office  in  order  while  the  Haimun 
commenced  to  ply  between  Wei-hai-wei  and 
Chemulpo  in  her  capacity  of  despatch  boat. 
It  may  be  mentioned  here  that  six  hours  after 
the  Haimun  left  Shanghai  the  whole  of  the 
wireless  fixings  which  had  been  put  up  there 
were  carried  away  by  a  gale  of  wind. 

Until  the  end  of  February  the  operators 
who  were  also  expert  mechanics  were  hard  at 
work  in  getting  the  station  into  working  order. 
]  may  point  out  that  Dr.  de  Forest  had 
told  me  that  in  the  United  States  where  every 
ai^liance  was  to  hand,  they  required  three 
weeks  at  least  to  bring  a  station  into  working 
order.  Therefore,  as  the  apparatus  only  arrived 
at  Wei-hai-wei  on  February  17th,  we  could 
hardly  expect  to  have  the  system  working 
before  March  15th.  But  even  in  spite  of  the 
fact  that  a  part  of  the  machinery  had  mis- 
carried during  transhipment,  we  were  able  to 
.despatch  our  first  message  from  sea  50  mites 
outside  Wei-hai-wei  on  March  14th. 

I  must  here  mention  that  although  we  had 
guaranteed  to  give  Dr.  de  Forest  a  shore 
station  with  180  feet  exposure  and  120  feet  on 
the  moving  station,  yet  with  the  appliances  at 
hand  we  were  never  able  to  raise  more  than 
165  on  the  shore  station  and  105  on  the  boat. 


ThOTefore  it  was  with  some  misgivings  that  we 
entered  as  a  working  machine.  The  firs* 
message  that  had  sent  had  been  purely 
experimental,  and  it  was  not  until  two  days 
later  that  we  were  able  to  give  the  system  a 
fair  chance. 

We  had  cleared  for  Chenampo,  in  which 
port  the  ice  had  broken  up  sufficiently  to 
allow  Kuroki's  army  to  commence  landing. 
It  was  a  bitterly  cold  journey,  and  when  we 
entered  the  Ping-yang  Inlet  we  had  to  forge 
our  way  through  several  miles  of  floating  ice. 
We  steamed  up,  and  anchored  in  the  middle 
of  the  Japanese  transport  fleet. 

On  the  morning  of  the  1 7th  we  left  Chenampo 
with  valuable  and  exclusive  infoimation  botb 
with  regard  to  the  Japanese  landing,  the 
situation  of  the  Russian  forces  on  the  Yalu. 
and  of  General  Inouye's  terrible  march  up 
from  Seoul  to  Kng-yang.  On  the  advice  of  the 
expert  operator  on  the  Haimun  we  did  nofe 
attempt  to  send  a  message  to  Wei-hai-wei 
until  we  were  eighty  miles  from  our  receiving 
station.  At  this  distance  a  message  was  sent,, 
and  as  we  received  no  acknowledgment  we 
steamed  in  and  repeated  the  message  at  fifty- 
five  miles.  Then,  as  no  acknowledgment  wa» 
received,  and  we  felt  that  something  was 
wrong,  we  continued  the  journey  to  Ww- 
hai-wei.  Here  we  found  that  not  only  had 
the  second  message  been  received  in  its  en- 
tirety but  that  the  first  came  in  without 
a  mistake,  and  before  a  duplicate  had 
been  sent  in,  was  on  the  cables  and  ot» 
its  way  to  London.  It  would  be  hard 
to  express  the  relief  which  we  felt  at  this 
result.  Up  to  that  moment  there  had  been 
something  of  a  speculative  nature  about  the 
whole  enterprise.  And  those  of  us  who  were 
responsible,  as  chapter  of  accident  succeeded 
chapter  of  accident,  could  not  fail  to  suffer 
from  some  feeling  of  depression.  But  here  ift 
the  very  first  instance  had  been  a  success. 
With  our  but  half-adjusted  station  we  had 
succeeded  in  covering  a  distance  of  which,  ift 
their  own  service,  the  British  Navy  speak  with 
pride,  and  which  a  Japanese  naval  expert 
gave  me  as  the  outside  limit  of  the  system 
employed  in  the  Imperial  Japanese  Navy. 
■The  fact  that,  although  our  shore  station  wak' 
able  to  receive,  yet  it  failed  as  a  remitting 
station,  was  not  only  an  inconvenience  but  % 
distinct  flaw.  But  the  chief  expert  of  tbt 
de  Forest  Company  said  that  if  I  gave  him  a 
day  he  would  rectify  this. 

Although  we  had  chosm  a  point  for  our 
shore  station,   namely,  Leu-kijp£-^au,  tbe 
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island  at  the  mouth  of  the  bay  at  Wei-hai- 
vei  harbour  (which  gave  us  a  clear  arc  of 
open  sea  of  about  135  degrees) ,  yet  of  necessity 
we  bad  been  obliged  to  erect  a  station  some 
300  feet  above -the  sea  level.  This,  as  the 
scientists  among  you  will  know,  was  a  distidct 
disadvantage,  but  the  expert  operator  nullified 
this  discrepancy  by  placing  copper  plates  in 
the  sea  and  connecting  them  to  the  station. 
After  he  had  done  this  we  had  no  difficulty  in 
receiving  from  the  station,  though  owing  to 
the  fact  that  our  exposure  of  wire  was  nearly 
50  Ceet  less  on  the  transmitting  station  than 
on  the  receiving  station,  we  were  never  able  to 
receive  at  quite  the  same  length  of  distance  as 
we  were  able  to  transmit. 

We  had  now  our  system  working  and  it  only 
remained  for  us  to  develop  it,  as  far  as  its 
limitations  would  allow,  to  its  full  uses  for 
journalistic  reporting.  The  operators  were 
confident  that  we  should  be  able  to  cover  one 
hundred  mites,  and.  at  that  period,  being  quite 
ignorant  as  to  the  distance  we  should  eventually 
succeed  in  bridging,  we  were  prepared  to  rest 
content.  As  you  will  remember  the  inability 
of  the  Russian  fleet  to  remove  itself  from  the 
magnet  of  Port  Arthur  bad  placed  the  sea 
operations  within  an  area  which  was  practi- 
cally limited  by  Port  Arthur  on  the  west  and  the 
Sir  James  Hall's  group  (Admiral  Togo's 
rendezvous)  on  the  east.  Our  receiving  station 
was  just  90  miles  from  Port  Arthur  and  125 
from  the  Japanese  advance  naval  base.  It, 
therefore,  behoved  us  to  enter  the  arena  and 
trust  to  luck  and  our  own  acumen  to  be  present 
at  such  stirring  events  as  this  arena  might 
unfold.  My  Japanese  interpreter  quoted  a 
proverb  to  suit  our  case.  This  Japanese 
adage  runs,  "  It  is  the  wandering  dog 
that  finds  the  bone."  We  undertook  the 
rdle  of  the  wandering  dog,  and  fortune  so 
favoured  us  that  we  found  several  bones.  A 
spell  of  very  fair  weather  had  set  in  on  the 
Yellow  Sea  so  we  determined  to  hover  about 
Port  Arthur  in  the  hope  that  we  might  witness 
a  fleet  action. 

As  between  the  dates  of  March  zist  and 
April  i6th,  we  were  constantly  in  the  thick  of 
stirring  events,  and  as  the  object  of  this  paper 
is  not  to  describe  naval  operations,  but  to 
place  before  you  some  of  the  results  which  we 
obtained  through  the  de  Forest  wireless  system, 
I  will  not  enter  into  a  detailed  narrative  of 
our  movements,  but  will  endeavour  to  nar- 
rate a  few  of  the  more  striking  journalistic 
results  which  we  obtained  by  the  means  of 
wireless  telegraphy.   But  before  this  I  must 


record  another  mishap.  Just  as  the  mast  o9 
the  receiving  station  was  beginning  to  do  good 
work,  the  top-gallant  mast  was  carried  away,, 
and  until  this  was  repaired  we  were  reduced 
to  a  90  feet  exposure.  As  we  estimated  tbatr 
it  would  take  three  days  to  re-rig  the  top  masfr 
and  the  top-gallant  mast,  our  first  course  was> 
made  in  the  direction  of  Port  Arthur.  At  this- 
period  it  was  believed  that,  as  a  result  of  the- 
first  Japanese  blockading  operations,  the 
Russian  squadron  was  immured  within  Port 
Arthur. 

The  Haimun  arrived  oflf  Port  Arthur  about 
mid-day.  AVe  were  not  steering  directly  upon 
the  fort,  but  stood  upon  a  course  which  would- 
have  taken  us  through  the  Liau-ti-shan  chan- 
nel to  Taku.  As  we  neared  the  Miantaui 
group,  we  noticed  a  great  belt  of  smoke 
beyond  the  islands.  Soon  we  distinctly  made- 
out  warships,  and  for  the  moment,  believing' 
the  general  report  that  Admiral  Makaroff  was- 
immured  within  his  base,  we  imagined  that 
they  were  Japanese.  However,  we  were  soon- 
near  enough  to  count  the  smokestacks  and 
with  the  aid  of  naval  pocket  books  to  re- 
cognise three  battleships  and  two  cruisers- 
belonging  to  the  Russian  fleet.  We  were 
about  75  miles  from  Wei-ha!-wei,  and  a  report 
as  to  the  strength,  course,  &c. ,  of  tbe 
Russians  was  immediately  despatched  to- 
London.  Altering  our  course  so  as  to  avoid 
coming  too  near  to  the  Russian  ships,  we 
stood  on  under  the  Miantau  group  until  dark,, 
and  then  steered  a  course  due  West.  About 
ten  o'clock  in  the  evening  we  were  in  the 
middle  of  a  torpedo  flotilla,  which  was  pro- 
ceeding to  Port  Arthur,  taking  with  it  a 
further  number  of  merchantmen  to  be  sunk  in 
the  entrance.  By  this  the  Japanese  seemed 
to  know  all  about  us,  they  took  no  notice  of 
the  Haimun,  and  we  followed  them  in  the 
direction  of  the  attack,  and  were  able  on- 
the  following  morning  to  report  the  inci- 
dent direct  to  London  before  Japan  knew  that 
the  attempt  had  been  made.  As  the  attack, 
took  place  in  the  dark,  it  was,  of  course,  im- 
possible to  furnish  the  newspaper  with  details^ 
but  these  we  obtained  within  twenty-four  hours- 
by  a  visit  to  one  of  the  Japanese  bases.  On- 
this  occasion  we  sent  the  really  first  long* 
message  that  has  ever  been  sent  to  a  journal' 
by  means  of  wireless  telegraphy  over  any  con- 
siderable distance. 

I  should  have  said  that  in  the  meantinrc-r 
although  we  had  not  visited  our  base, 
we  had  heard  from  Wei-hai-wei  that  onr 
new  mast   was  complete  withc^a  165-foot 
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exposure  of  wire.  We  therefore  determined 
•«to  give  the  system  a  real  trial.  We  com- 
meDced  to  send  the  message,  which  was 
11,500  words  in  leagth,  from  130  miles.  The 
•message  was  sent  in  four  sections  of  350  words 
•each.  At  the  end  of  the  first  section  the 
•operator  on  the  ship  listened  in  for  a  reply. 
All  excitement,  I  was  waiting  in  the  chamber 
'to  see  if  there  was  any  result.  For  about  five 
•minutes  the  operator  remained  with  the  tele- 
phonic receivers  glued  to  his  ears.  Then  I 
•saw  a  light  gleam  in  his  eyes,  he  was  getting 
-something.  At  last  he  took  off  the  telephone 
-and  said  in  his  quiet,  quaint  American  way, 

Captain,  we  will  deliver  the  goods,  Wei-hai- 
wei  says  that  it  is  coming  in  hke  a  drum." 
The  remaining  sections  were  sent  at  once  at 
^e  rate  of  thirty  words  a  minute,  and  although 
-we  took  the  precaution  to  repeat  each  section, 
3'et  we  might  have  saved  ourselves  the  trouble, 
•since  on  my  return  to  Wei-hai-wei  I  compared 
«ny  written  message  with  the  message  that  was 
banded  in  at  the  Eastern  Cable  extension,  and 
I  assure  you  there  was  not  one  word  that 
had  been  taken  wrongly. 

From  the  moment  that  we  realised  that  we 
were  safe  at  125  miles,  and  mind  you, 
4his  is  sea  miles,  we  felt  positive  that  the 
-system  was  a  complete  success.  If  there  are 
any  who  doubt  it,  I  can  only  refer  them  to  the 
columns  of  The  Times,  which  had  at  this 
period  exclusive  information  for  its  readers  at 
first  hand,  from  a  theatre  of  operations  that 
^fc-as  beyond  the  reach  of  any  other  correspon- 
■dent  then  following  the  fortunes  of  Russia  or 
Japan  in  the  Far  East.  By  the  instrumentality 
of  wireless  telegraphy  used  as  an  auxiliary  to 
the  cable  seri-ice,  The  Times  practically  had 
the  field  of  first  hand  information  to  itself. 

The  success  which  we  had  obtained,  so  far 
encouraged  us  that  we  determined  to  give  the 
system  a  realty  big  trial  as  soon  as  the  course 
of  the  ciunpaign  should  cany  us  a  greater 
■distance  from  our  receiving  station.  It  had 
been  arranged  in  Tokio  that  my  lieu- 
tenant, Mr.  Da\id  Fraser,  should  accom- 
pany Kuroki's  army  in  the  field.  The  other 
■correspondents  associated  with  this  particular 
fmre  had  left  Japan,  under  the  guidance  of  the 
Japanese.  My  instructions  had  also  reached 
me  from  Wei-hai-wei  by  wireless  telegraphy, 
telling  me  that  it  would  be  necessary  to  make 
the  journey  to  Chemulpo,  in  order  that  Mr. 
Fraser  mi^it  join  the  other  correspondents 
that  port-  The  mo  to  Chemulpo  from  Wei- 
hai-wei  is  about  two  hundred  and  fifty  sea 
miles*   Owio^  to  weather  and  fog  wehadmis- 


calculated  and  had  to  anchor  at  the  entrance  of 
the  Seoul  archipelago.  We  anchored  off  the 
island  of  Bundegi,  which  you  will  see  from 
the  chart  is  1 80  sea  miles  from  the  point  of  Lieu- 
kung-tau,  where  our  receinng  station  stood. 
We  despatched  a  message  from  this  island  and 
received  a.  rej^y  at  gnce.  On  the  following 
day  when  we  were  returning  .from  Chemulpo 
with  the  intention  of  going  north  to  Chinampo, 
we  sent  from  the  vicinity  of  Bundegi  a  third 
long  message*  the  aggr^ate  of  which  was 
nearly  2,000  words.  The  whole  of  this  com- 
munication was  successfolly  received  and 
appeared  bn  the  following  morning  in  the 
columns  of  The  Times. 

I  think  that  I  have  told  you  sufficient  to 
show  that  we  were  justified  in  the  confidence 
which  we  had  placed  in  Dr.  de  Forest's 
assurances,  but  I  will  not  close  this  short 
record  of  our  successes  without  making  re- 
ference to  what  I  consider  the  great  journalistic 
triumph  of  the  war  so  far  as  the  sea  fighting  is 
concerned.  Mr.  Fraser  had  missed  his  con- 
nection at  Chemulpo  and  it  was,  therefore, 
necessary  that  we  should  land  him  with  all 
expedition  at  Chinampo.  By  means  which  it 
is  not  necessary  to  disclose  in  this  paper,  I 
obtained  information  which  showed  me  that  I 
had  the  narrowest  margin  in  which  to  visit 
Chinampo  if  I  did  not  wish  to  miss  important 
operations  pending  in  front  of  Port  Arthur. 
We  bundled  Mr.  Fraser  and  his  ponies  and 
equipment  on  shore,  and  left  that  dangerous 
harbour  on  the  night  of  April  12th.  We  had 
just  time  to  make  Round  Island  by  daybreak 
if  we  went  full  speed.  It  was  an  occasion  for 
burning  coal ;  it  was  shovelled  in,  and  with  the 
help  of  a  current  we  were  doing  fifteen  knots. 

As  this  incident  was  somewhat  dramatic,  I 
will  read  you  an  extract  from  a  description 
written  at  the  time  : — 

We  anchored  off  Chinampo  at  1 1  o'clock  in  the 
morning.  During  our  passage  from  Chemulpo  to 
Chinampo  we  had  passed  in  the  night  the  entrance 
to  the  base  Togo  was  then  using.  What  we  had 
seen  in  passing  had  gi\-en  us  an  idea  that  we  had 
no  right  to  be  remaining  in  Chinampo  when  the 
place  for  our  vessel  should  be  off  Port  Arthur  as 
soon  as  possible.  Therefore,  we  lost  no  time  in 
discharging  The  Times  correspondent,  with  his  bag- 
gage and  his  ponies.  But  only  those  who  have  been 
at  Chinampo  during  this  period  of  military  activity  can 
know  the  difficulty  of  landing  operations.  Fortunately, 
we  were  given  some  assistance  by  the  aathorilies,  and 
by  3  o'clock  the  last  of  the  animals  was  off  the  JBai- 
mun.  Now  the  navigation  in  and  out  of  Fing-yang 
Inlet  is  extremely  difficult  at  all  titnest  The  cWnels 
are  very  intricate  and  sEtiekiF^tb'n-aiQi^^w  for 
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B  skipper  without  a  pilot  to  get  clear  of  the  istands  in 
the  dark.  Moreover,  a  very  heavy  tide  mos.  We 
had  55  miles  to  go  before  we  conld  clear  and  only  four 
hours  of  daylight.  My  skipper  was  doubtful  if  he 
would  be  able  to  take  the  ship  out,  bat  he  said  he 
would  try  if  we  could  prevail  upon  the  engineer  to  do 
his  best.  I  put  it  to  both  officers  that  it  was  a  case 
in  which  we  bad  five  minutes  to  decide  whether  or  not 
we  shoold  see  possibly  the  greatest  naval  eueonnter 
of  the  war.  Both  men  said  thi^  would  do  thor  best. 
By  a  merdfiil  Providence  we  bad  the  tide  with  us, 
and  shovdHng  the  coal  in  we  made  a  pace  again»t 
time  down  the  inlet  which  I  am  positive  no  merchant 
steamer  has  ever  made  before.  With  the  boilers 
doing  their  best  we  could  knock  14  knots  out  of  the 
Haimun,  With  a  four>knot  tide  with  us  we  may 
safely  say  we  steamed  out  of  the  inlet  at  ueariy  17 
knots.  It  began  to  rain,  and  clouds  of  nast  made 
the  skipper  look  serious,  because  it  was  a  passage  in 
which  one  dare  not  lose  <me's  landmarks,  bot  he  set 
his  teeth  and  fulfilled  his  promise  to  cUi  his  best. 
Just  in  one  of  the  narrow  chaandls  we  had  a  scare. 
Stiddenly  the  engines  stopped.  I  think  that  in  the 
iriiole  of  my  experience  perhaps  this  was  the  nnhapinest 
moment.  I  knew  a  great  deal  more  than  any  one 
else  in  the  ship  what  it  meant  to  us  to  be  out- 
side the  entrance  that  night,  and  here,  just  as  I 
was  congratulating  myself  that  we  should  be 
able  to  make  the  open  sea,  the  engines  stopped 
suddenly.  I  dashed  down  to  the  engine-room  to  find 
the  chief  engineer,  not  with  the  grave  fare  I  had  ex- 
pected, but  with  a  smile.  "  It  is  nothing,"  he  said, 
"only  if  I  had  continued  without  stopping  her  it 
might  have  ruined  the  whole  show.  It  w^  be  all 
right  again  in  five  minutes;  but  we  had  got  one  of  the 
bearings  screwed  down  too  tight  and  it  was  heating, 
and  therefore  I  stopped  her  to  loosen  it.  She's  going 
fine.  We  will  get  out  all  right,"  and  so  it  proved. 
Again  the  bell  rang,  and  again  the  propeller  revolved, 
and  we  were  making  our  coarse  into  the  fairway.  In 
spite  of  the  heavy  bank  of  cloads,  and  in  spite  of  the 
heavy  mist  and  the  rain,  the  captain  kept  her  going, 
and  jost  as  night  dn^ped  her  final  curtain  we  were 
dear  of  the  shoals.  It  had  been  touch  and  go,  and 
another  qnaiter  tA  an  hour's  delay,  or  the  tide  against 
us,  would  have  caused  us  to  miss  the  sinking  of  the 
Petrapavltrvsk.  The  effort  had  not  been  in  vain,  for, 
although  we  ploughed  through  the  dirtiest  weather 
imaginable  that  night,  at  daybreak  we  found  ourselves 
abreast  of  Togo's  battleship  squadron.  The  rest  of 
the  stoiy  has  already  been  told  in  the  columns  of  Tht 
Times. 

Just  as  day  was  breaking-,  the  chief  officer 
on  the  ffaimun  woke  me  to  say  that  the 
Japanese  fleet  was  on  our  starboard  beam. 
We  had  hit  it  off  exactly,  and  keeping  abreast 
of  Togo's  squadron,  we  witnessed  the  opera- 
tions which  cost  the  Russian  cause  a  first-class 
battleship  and  Admiral  Makaroff.  We  saw 
most  of  the  operations,  and  when  the  Japanese 


battle  squadron  hoisted  its  fighting  flags  and 
steamed  in  to  engage  the  fortress,  as  the- 
flagship,  the  Mikasa,  fired  her  first  la-inch 
gun,  my  operator  despatched  my  brief  message- 
announcing  the  fact  to  Wei-hai-wei.  ThaA 
message  was  sent  at  express  rate,  and* 
consequently  was  in  The  Times  office  a 
couple  of  hours  later,  and  making  allowanred- 
for  the  difference  of  time,  the  newspapet  office- 
knew  that  an  engagement  was  tafcinff  irface- 
six  hours  before  that  engagement  began.  The 
full  descriptiTO  details  of  this  action,  which 
were  contained  in  a  message  of  nearly  2,000 
words,  were  sent  correctly  ft-om  Choda  Island,. 
145  sea  miles  fim  the  receiving  station. 

I  think  that  with  these  instances  I  have 
quoted  sufficient  to  show,  not  only  the  excel- 
lence of  the  de  Forest  system,  but  enough  to* 
convince  you  that  imperfect  as  I  believe  the 
full  development  of  wireless  communication  to 
be,  yet  in  its  present  form,  as  handled  Dr. 
de  Forest,  tt  has  sufficiently  advanced  to  be 
reckoned  as  a  working  adjunct  to  journalistic: 
communication. 

You  may  imagine  that  because  I  have 
hitherto  made  no  mention  of  other  systems- 
working  at  the  same  time  in  the  Yellow 
Sea  that  we  had  the  field  to  ourselves. 
This  is  not  the  case.  At  the  same  time 
that  we  were  working  the  de  Forest; 
within  a  radius  of  200  miles  we  had  count- 
less stations  installed,  which  were  working 
no  less  than  four  different  systems.  The 
Italian  Government  has  a  connection  which 
works  ft-om  Pekin  to  Chifu,  vid  Tsin-wan- 
tau.  The  Russian  system  was  working 
between  Chifii,  Fort  Arthur,  and  various- 
stations  00  the  Kwantung  Promontory.  The- 
Japanese  were  working  fi-om  their  bases  along 
the  coast  of  Korea,  and  connecting  with  their 
cruisers  at  sea ;  also  occasionally  the  British 
vessels  in  Wei*hai-Wei  would  be  in  communi- 
cation. The  fact  that  none  of  these  other 
systems  or  stations  in  the  smallest  degree 
interfered  with  our  messages  shows  that  the 
de  Forest  system  in  conjunction  with  its  speedV 
possesses  a  merit  which  has  not  yet  beetk 
arrived  at  by  any  other  system.  It  was  for 
this  reason,  as  demonstrated  when  in  compe- 
tition with  others  at  the  yacht  races  in  Newt 
York,  that  I  selected  the  system  as  the  best 
suited  to  journalistic  enterprise.  How  far  our 
spark  interfered  with  other  systems  it  rs- 
beyond  my  knowledge  to  speculate,  but  we 
were  careful  throughout  our  period  never  to- 
interfere  when  either  of  tbe>beUigeEents  wa& 
working.  Digitized  by  vjrOO^  IC 
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We  found  one  enemy  when  the  rainy  season 
approached.   That  was  the  "  static  "  caused 
hy  thunder  storms;  if  the  atmospheric  dis- 
turbances were  some  distance  away  we  could 
manage,  but  ifthe  storm  was  anywhere  near  us  it 
was  impossible  to  communicate  with  accuracy. 
I  may  say  that  I  have  only  record  of  one 
occasion  on  which  this  "static"  {O'evented 
me  from  despatching  my  informatioa.  Some 
of  3rou   may   remember   that    The  Times 
wireless  service  suddenly  ceased.    It  has  been 
stated  I  believe  that  this  stoppage  of  the  very 
successful  channel  of  information  was  due  to  a 
breakdown  on  the  part  of  the  electrical  appli- 
ances, in  other  words,  to  a  failure  of  the  tele- 
phonic system  we  were  employing.  Although 
it  is  not  my  object  in  this  paper  to  take  you 
into  my  confidence  with  regard  to  any  differ- 
ences, which  I  as  an  employ^  of  The  Times 
may  have  had  with  either  or  both  of  the  belli- 
gerents, yet  I  can  safely  make  the  statement 
that  the  reason  why  The  Times  system  ceased 
was  because  the  Japanese  naval  and  military 
authorities  recognised  that  the  existence  of 
a  possible  channel  of  leakage  of  military 
secrets  presented  a  flaw  in  their  plan  of 
campaign.   When  such  vital  interests  are  at 
stake  that  a  nation  is  prepared  to  gamble  with 
its  very  existence,  it  wojld  be  foolish  to  permit 
a  possible  flaw,  no  matter  the  confidence  they 
might  possess  in  those  who  directed  such  an 
instrument  as  a  despatch  boat,  equipped  with 
wireless  telegraphy.    No  doubt  apprised  of 
the  very  successful  results  which  we  had  ob- 
tained,  the  Japanese  brought  The  Times 
despatch  boat  within  the  limit  of  their  con- 
trol, and  as  that  control  was  exercised  with 
considerable  severity,  it  was  not  deemed  by 
the  direction  of  The  Times  that  the  results 
obtained   warranted  a  continuance  of  the 
enormous  expense  which  the  system  entailed. 

Personally  speaking,  although  when  the 
system  was  working  so  well  1  would  have 
been  prepared  to  have  carried  it  on  indefinitely, 
yet  the  suspension  of  the  service  brought 
connderable  relief  to  my  mind.   At  that  time 
the  Yelloip  Sea,  and  especially  that  portion 
of  it  which  it  was  our  custom  to  patrol, 
was  alive  with  floating  mines.    Moreover,  the 
Russians,  no  doubt  irritated  by  their  misfor- 
tunes, had  threatened  both  myself  and  my  ope- 
rators with  a  violent  death  if  we  should  chance  to 
bll  into  their  hands.   Over  and  above  this, 
(faere  was  always  the  fear  that  some  energetic 
young  torpedo  lieutenant  would  mistake  us  in 
the  darkness  of  night  for  an  enemy,  that 
viewing  our  length  of  main  mast  be  would 


believe  us  to  be  a  warship  showing  lights  with 
Uie  intention  to  decrive.   Therefore,  though  I 

regretted  that  the  system  came  to  an  end  just 
at  the  moment  when  it  seemed  about  to  prove 
most  useful,  I  cannot  help  thinking  that  as  far 
as  The  Times  representatives  and  the  officers 
and  crew  of  the  Haimun  were  concerned,  all 
ruled  for  the  best. 

To  sum  up,  I  maintain  that  The  Times  has 
amply  demonstrated  the  value  and  possibilities 
of  wireless  telegraphy  in  conjunction  with 
journalistic  enterprise ;  in  fact,  I  am  inclined 
to  think  that  it  has  demonstrated  its  uses  too 
well,  and  that  the  success  of  the  system  has 
assisted  in  its  downfall.  Moreover,  I  am  con- 
vinced that  it  will  ultimately  prove  that  The 
Times  has  been  the  first  and  last  journal  to  use 
wireless  telegraphy  to  report  naval  warfare. 
Although  1  am  positive  that  in  our  hands  the 
system  was  always  put  to  proper  uses,  yet  the 
possibilities  and  the  dangers  are  so  great  that 
in  future  the  use  of  all  wireless  communications 
during  military  and  naval  operations  will  be 
controlled  by  international  law. 

And  now  I  think  I  have  told  you  all 
that  the  limit  of  time  allowed  for  this  short 
paper  will  permit.  But  as  I  believe  it  is 
to  be  followed  by  a  discussion,  I  shall  be  only 
too  pleased  to  answer  any  questions  which  you 
may  care  to  ask  me,  provided  they  are  not  too 
scientific,  and  I  am  competent  to  answer  them. 


[After  the  reading  the  paper,  Captain  James, 
showed  a  aeries  of  lantern  slides  from  photographs- 
takes  by  himself,  and  also  rqwoducdons  of  sketches- 
supplied  by  him  to  the  Graphic^  illnstniting  the 
inddeuts  of  the  war.] 


DISCUSSION. 
The  Chairman,  in  opening  the  discussion,  said  the 
paper  was  absolutely  the  first  authentic  and  realistic 
account  that  had  ever  been  submitted  of  a  practical 
demonstration  of  the  uses  of  wireless  telegraphy.  lb 
was,  indeed,  quite  a  unique  performance,  and,  he  was 
afraid,  it  was  a  final  performance,  because  afler  the  ' 
magnificent  way  in  which  the  woik  had  been  dose,  no 
existing  Government  would  be  fool  enough  to  allow 
another  Captain  James  to  go  coolly  and  quietly,  with 
expert  assistants,  and  report  to  the  London  Times 
their  tactics,  strategy  and  performances.  There • 
fore,  if  there  was  one  criticism  that  he  bad  to  make 
upon  the  paper,  it  was  that  the  work  had  been  done  too 
well.  If  it  had  been  done  badly  there  would  have 
been  a  chance  of  the  author  going  and  repeating  his 
performances  elsewhere,  but  the  author  bad  done  it 
too  well  already.  Me  bad,  in  fact,  proved  himself  to 
be  the  wandering  dog  ^.tM/^^gfe  *e 
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audience  wu  indebted  to  bim  for  fiviBg  the  bone  to 
tbem.  The  author  commenced  Ids  paper  by  tayiog 
that  be  knev  nothing  about  wireleis  telegraph.  He 
(the  Chairman)  thought  that  he  knew  a  great  deal 
more  about  it  than  a  good  many  electricians  did. 
Captain  James  also  intimated,  that,  like  newspaper 
conespoDdents,  he  was  not  going  to  be  very 
modest,  but  he  thought  the  audience  would 
agree  with  him  that  one  of  the  distinguishing 
characteristics  of  the  paper  was  the  eitreme 
modesty  vitb  which  the  author  had  refused  to  bring 
his  own  name  to  the  front,  whQe  he  had  accorded 
praise,  with  a  considerable  amoant  of  eiubeiance, 
perhaps,  to  his  assistants.  Especially  was  that  ia  in 
the  case  of  the  chief  electrical  assistant  on  the  Hamun^ 
who  had  been  so  eminent,  and  whose  letter  in  The 
Times  was  one  of  the  finest  specimens  of  real  Ame- 
rican fun  and  amusement  he  had  ever  read.  There 
was  a  considerable  amount  of  fear  expressed  by  the 
author  tbat  the  possible  reduction  in  the  height  of 
the  antenna  at  Wei-liai-Wei  and  on  board  ship  might 
limit  the  distance  to  which  communications  could  be 
seat,  but  at  the  present  day  electricians  did  not  attri- 
bute  quite  so  much  value  to  the  height  of  the  antenna 
as  they  did  to  its  electrical  equipment.  As  a  matter 
of  fact,  the  antenna  practically  controlled  the  lengths 
of  the  wa^'es  that  were  sent,  but  unless  one  derired  to 
communicate  across  hills  or  over  obstructions,  height 
did  not  matter  so  moch  as  it  was  supposed 
in  the  early  days.  The  chief  merit  of  the 
de  Forest  system  was  the  great  speed  with  which  the 
messages  were  sent,  and  the  extreme  accuracy.  He 
doubted  much  whether,  on  any  telegraphic  circuit  in 
Europe,  1,500  or  2,000  words  could  be  sent  without 
some  error  being  committed  either  by  the  manipu* 
later,  by  the  receiver,  or  by  the  writer  ;  but  to  send 
such  messages  across  the  sea  under  the  circumstances 
which  had  been  described  meant  great  skill  on  the 
part  of  the  operator  and  marvellous  development  in 
the  instrmnents  employed.  The  author  mentioned  the 
fact  that  the  news  of  the  battle  df  Port  Arthur  was 
received  in  London  six  hours  before  it  occurred.  That 
was  just  the  little  stretch  in  the  vi\id  imagination  of 
the  poetic  correspondent  that  allowed  him  to  make  a 
critical  remark.  It  was  quite  true  that  when  it  was 
announced  in  London  it  appeared  to  have  happened 
six  hours  before,  and  it  was  the  peculiarity  of 
latitude  and  longitude  tbat  caused  the  mistake. 
He  would  illustrate  his  remark  with  a  little  incident 
that  occurred  to  himself  in  the  days  when  the 
telegraph  was  quite  as  great  a  curiosity  as  wireless 
telegraphy  was  now.  In  1856,  when  the  continent 
was  first  connected  with  England  by  a  submarme 
cable,  he  gave  a  lecture  in  Southampton.  He 
determined  that  there  should  be  no  mistake,  so  he 
induced  the  secretarv  of  the  telegraph  company  to 
be  present  in  London  while  he  (Sir  William)  was  in 
Southampton  at  the  other  end  of  a  wire,  which  at  a 
certain  time  he  arranged  should  be  put  through  to 
the  continent ;  and  having  explained  the  difference 
of  longitude,  causing  the  difference  of  time,  and 


making  the  same  remark  in  the  poetic  i{»tit  irtnch 
C^>tain  James  had  done,  he  said  to  the  audience  that 
he  would  call  iq>  the  Hague,  and  requested  one  of 
the  audience  to  ask  a  question.  Hie  question 
asked  was  "What  is  the  weather  in  the  Hague  ;  " 
and  the  answer  came  back.  Questions  of  a 
similar  nature  were  put  to  Hanover,  Berlin,  Z>res- 
den  and  Vienna.  A  critical  newspaper  editor  got 
up  and  said  that  he  should  like  to  test  what  tbe 
author  had  said  about  the  difference  of  longitude,  and 
for  that  purpose  asked  what  the  time  was  in  Vieima. 
It  was  about  9  o'clock  at  Southampton  at  the  time, 
the  Vienna  time  being  9.4a  The  rqily  came  back 
over  the  wire,  "  8.30,"  wherenpcm  the  editor  said  it 
was  a  lie,  and  tbat  he  (1^  William)  was  an  impostor 
and  was  deceiving  the  audience,  and  theienpon  got 
up  and  walked  out  of  the  room.  He  was  very  much 
concerned  at  the  incident,  and  he  asked  tbe  operator 
to  inquire  wliat  liad  occurred  ;  and  his  friend,  tbe 
secretary,  whom  he  had  brought  to  see  that  every- 
ttiing  was  right,  said  that  the  cable  had  broken  down, 
and  as  he  did  not  want  to  disappoint  Sir  William,  he 
had  been  representing  all  the  different  stations.  Tbe 
present  audience  was  saved  from  a  deception  of  that 
kind,  most  beaotiftil  futures  baving  been  shown 
illustrative  of  the  author's  paper. 

Mr.  Clthbert  Hall  thought  that  the  paper 
was  most  interesting  as  a  reccwd  of  jotttnalistic  enter- 
prise.    The  author  bad  stated  in  the  paper  that  his 

purpose  was  not  to  narrate  his  journalistic  experi- 
ences as  a  war  correspondent,  but  to  show  tbe  value 
of  wireless  telegraphy  for  journalistic  purpose^.  He 
had  listened  with  great  attention  to  the  paper,  but 
had  been  unable  to  understand  from  it  exactly  to 
what  part  of  the  wireless  telegraphy  results  be 
attached  special  significance.  If  it  was  the  distance 
covered,  the  author  had  mentioned  distances  of  t6o 
miles ;  but  it  was  a  matter  of  common  notoriety  that 
messages  were  daily  sent  by  tbe  Marconi  system 
distances  of  1,500  miles.  Such  messages  were  sent 
to  ships  at  sea,  which  were  unable  to  get  the 
messages  in  any  other  fashion  ;  and,  in  addition, 
hundreds  of  press  and  public  messages  were  sent  over 
shorter  distances,  which  were  much  greater  than 
\i)0  miles.  If  the  author  referred  to  the  number 
of  words  sent,  it  was  also  a  matter  of  public 
notoriety  that  thousands  of  words  were  sent  daily  by 
the  Marconi  system  through  its  i-arious  stations.  If 
it  was  the  character  of  the  message  sent,  if  there 
was  a  special  interest  in  war  news  as  apart  from  news 
of  tbe  birth  of  children  or  anything  else  that  passed 
over  the  telegraph  wires,  of  course  he  had  notldng  to 
say.  It  seemed  to  him  a  very  striking  example  of  the 
interest  taken  in  wireless  telegraphy  that  a  litenn- 
and  scientific  society  such  as  the  Society  of  Arts 
entertained  papers,  not  merely  on  the  scientific 
developments  of  wireless  telegraphy,  but,  so  £ar  as  he 
bad  been  able  to  gather,  on  the  character  of  the  news 
transmitted.  If  the  real  point  of  interest  was  tbe 
character  of  the  p^^tf^t^e^^  nothing 
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fnitber  to  say,  but  he  thought  h«  most  have  missed 
tibe  point,  because  that  could  hardly  have  been  the 
inlention  of  the  aathor. 

Uajor  -  Gcnaal  Sterling  said  that  be  quite 
sympathised  with  the  action  of  the  Japanese  military 
■ntborities  in  stopping  the  author's  var  correspon' 
deace,  because  both  the  naval  and  militaiy  forces 
Tonld  be  ranning  a  very  desperate  risk  by  allowing  so 
expert  an  adversary  to  tra%-el  over  the  field  of  opera- 
tioDS,  and  send  messages  all  over  the  world.  Captain 
James  had  used  the  de  Forest  system  with  great 
nocess.  He  believed  that  other  systems  of  wireless 
tdegi^iby  veie  used  by  the  other  mterested  parties 
in  the  locality ;  and  he  thought  it  would  be  of  interest 
if  the  author  could  state  whether  the  only  tUng  which 
hampered  his  transmission  of  messages  was  natural 
dectrical  distoibance,  or  whether  the  transmission  of 
messages  fiom  other  sources  also  hampered  him  at 
any  time  during  hb  very  short  but  interesting  career. 

Mr.  LuKB,  after  thanking  the  author  for  bis  most 
interestiog  paper,  said  it  was  a  very  great  relief  to 
him,  as  representative  of  the  cable  business  of  the 
voild,  to  find  that  instead  of  the  wirdess  system 
of  telegraphy  leadinct  u  at  one  time  it  was 
thooght  it  would  do,  to  the  ruin  of  the  cable 
companies,  it  would  not  be  an  opponent  of  the 
caUe  companies  but  a  very  useful  adjunct.  So  long 
as  wireless  telegraphy  companies  did  not  want  to  own 
the  earth,  to  supersede  submarine  cables,  and  do 
away  with  the  use  of  wires  altogether,  it  seemed  to 
him  their  particular  sphere  of  usefulness  would  be  in 
acting  as  feeders  to  submarine  cables,  which  would 
add  instead  of  detract  from  their  present  value. 

Mr.  Lkon  Gastkk  thought  The  Times -ms  to  be 
siiKerely  congratulated  for  the  enterprising  spirit  it 
had  shown  in  being  willing  to  spend  such  an  enor- 
moos  amount  of  money  in  the  practical  development 
of  wireless  telegraphy.  Not  only  had  the  experiment 
been  soccessfol,  bat  The  Times  were  particularly 
fbrtnnate  in  their  selection  of  the  man  for  carrying 
out  the  woric. 

Mr.  J.  Shaspe  asked  whether  the  author  was  not 
of  <^Hnion  that,  if  there  was  sufficient  money  behind 
the  enterprise,  newspaper  correspondents  would  be 
wgiiiig  to  undergo  all  the  risks  of  running  the 
*4ftfka<^f  in  order  to  supply  information  for  their 

Mr.  Roixo  Applbtard  asked  the  number  of  words 
per  minate  which  were  traosoiitted  by  the  author  with 
the  de  Forest  system.  Mr.  Cnthbert  Hall  had  stated 
that  thousands  of  words  were  sent  per  day  by  the 
¥lTfll>i  system,  bat  he  understood  that  the  rate  of 
tmpmrffTKf"  pa  minnte  was  much  greater  fai  the  de 
Fomt  t**"  in  any  lAber  system. 


Captain  Jauks,  in  reply,  said  that  he  had  stated 
in  the  first  paragraph  of  his  paper  that  he  did  not 
profess  to  know  anything  about  wireless  telegraphy 
from  a  scientific  standpoint ;  but  from  a  working^ 
standpoint  he  knew  sufficient,  by  judging  results, 
for  his  employers  to  adopt  his  suggestions.  In  re- 
ply to  Goieral  Sta-ling*s  question  as  to  whether 
there  was  any  interruption  with  the  service,  the 
only  interruption  which  occurred  on  the  Haimun 
catued  by  an  electrical  body  more  than  one  mile 
away,  was  an  dectrical  distntbance  in  the  atmo- 
sphere. 'Within  one  mfle,  a  word  or  two  had  been 
mixed  up  by  foreign  sparks  from  other  qrstems. 
They  had  worked  successfully  over  distances  varying 
from  70  to  1  ;o  miles  with  the  Italian,  the  Russian, 
and  the  Japanese  systems  working  all  round  them  t 
it  had  made  no  difference  to  the  messages  at 
all :  he  had  not  the  means  of  saying  or  judging 
whether  it  had  made  any  difference  to  theirs. 
He  selected  the  de  Forest  system,  because  he 
found  it  possessed  two  main  essentials  in  which,  i&c 
the  purposes  of  The  Times,  it  seemed  superior  to 
the  other  systems  that  he  had  watched.  In  the  first 
place,  it  did  not  suffer  from  interference;  and  ia 
the  secmid  place,  the  operators  sent  and  received 
his  messages  at  from  30  to  35  words  a  minute, 
against  10  and  12  words  a  minute  of  every  other 
system  with  which  he  had  come  in  contact. 
With  regard  to  the  question  of  blockade  running, 
he  thought  that  if  a  man  had  nen'e  enough  to 
run  blockades  he  would  have  nerve  enough  to  take 
wireless  telegraphy  instruments  with  him,  and  inter- 
national law  only  could  deal  with  him  when  it  caught 
him.  He  warmly  appreciated,  as  an  e^nployi  of  The 
Times,  the  feeling  which  prompted  Mr.  Gaster  to 
mention  the  expense  and  sacrifice  which  that  paper 
went  to  in  order  to  serve  the  public  in  the  present  as 
well  as  it  had  served  it  in  the  past. 

The  Chairman,  in  proposing  a  vote  of  thanks  to 
Captain  James  for  his  extremely  interesting  paper, 
thought  it  was  only  right  that  he  should  repeat  the 
great  acknowledgments  that  were  due  to  The  Times 
for  the  spirit  with  which  it  had  taken  up,  not  onl/ 
the  subject  under  discussion,  but  all  scientific  ad- 
vances that  were  made  at  any  time.  It  was  just 
the  same  in  the  early  days  of  telegraphy  and  sub- 
marine Cables ;  and  when  in  1892  be  first 
established  for  the  Post  Office  wirdess  tdegraphy 
between  the  Scottish  coast  and  the  Island  of  Mull, 
The  Times  devoted  a  column  to  a  description  of  how 
it  was  done.  It  was  very  remarkable  in  the  present 
day  that  so  little  notice  was  taken  of  the  fact  that 
wireless  telegraphy  existed  in  i8j2.  In  1896  Mr. 
Marconi  came  to  this  country ;  he  was  very  warmly 
received,  and  great  practical  demonstrations  were 
made  of  his  system,  but  his  system  was  only  another 
way  of  doing  what  was  being  done  before.  The 
great  merit  of  the  Marconi  system,  which  the  other 
^tems  did  not  possess,  was  that  k-^Ued  them  to 
communicate  with  nioviqgi|it^pg.t)y]tj^@A|€^ 
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ness,  not  a  land  buuness  at  all,  ud  itwu  an  absolitte 
act  of  absurdity  to  cc»icav«  for  one  moment  that 
wireless  telegraphy  was  s<^>M[  ^  coiiqwtevitb  8ub> 
marine  caUes. 

The  resolution  of  thanks  was  carried  unanimously, 
and  the  meeting  tenninated. 


SEA  ISLAND   COTTON  IN  THE  WEST 
INDIES. 

The  last  number  of  the  Agriadiural  Neas  (Bar- 
bados) contains  the  following  artide  on  the  position  of 
Sea  Island  cotton,  the  price  of  which  has  been  bat 
little  affected  by  the  enormous  increase  in  the  crop  of 
of  American  cotton : — 

'*  The  American  crop  is  colossal,  and  the  decline  in 
prices  should  prove  to  your  planters  the  folly  of 
suggesting  the  planting  of  any  other  cotton  than 
Sea  Island."  Thus  wrote  Mr.  C.  M.  Wolstenholme, 
the  well-known  Liverpool  cotton  broker  to  the 
Imperial  Commisnonn  of  Agriculture  by  the  last 
mafl. 

The  crop  referred  to  is,  of  course,  that  of  ordinary 
or  Upland  cotton.  The  latest  estimates  pUce  the 
present  crop  in  the  United  States  at  about  i  [,000,000 
bales.  This  represents  an  increase  of  something  like 
2,000,000  bales  o^er  last  year's  crop.  It  is  only 
natural  that  this  very  large  visible  supply,  in  addition  - 
to  all  the  cotton  of  a  similar  grade  that  is  being  pro- 
duced in  other  countries,  should  have  caused  a  con- 
siderable drop  in  prices.  With  the  price  of  Upland 
cotton  as  low  as  it  is  to-day  (aboot  4d.  per  pound), 
its  cultivation  is  scatcdy  likely  to  be  profitable  in 
these  colonies. 

The  state  of  the  market  in  Liverpool  is  indicated 
by  the  ffdlowing  quotation  from  the  Liverpool  Cotton 
Association  Weekly  Circular  of  "Sfrrciabcx  25  :  "  The 
cotton  market  has  been  quiet  throughout  the  week, 
prices  have  been  easier,  and  quotations  generally  show 
a  decline."  Again,  the  following  week:  "The 
cotton  market  has  been  more  active,  but  prices  con- 
tinue to  decline."  The  prices  quoted  on  December  2 
for  American  cotton  were:  middling,  4-77d. ;  good 
middling,  4-87d.  They  have  since  fallen  to  4'id,  per 
lb.  If  these  quotations  be  compared  with  quotations 
for  the  same  time  last  year  (6'84d.  and  frgzd., 
te^Kctivdy},  it  will  be  seen  that  the  dec&w  in  prices 
has  been  connderaUe— neariy  3d.  per  lb. 

Tumhig  now  to  Sea  Idand  cotton,  we  see  at  a 
;glance  that  the  market  shows  a  different  state  of 
alfairs.  To  quote  again  from  the  Liverpool  Cotton 
Association  IVe^ily  Circular :  "  Sea  Island  descrip- 
Uons  have  been  neglected.  The  quotations  for  fancy 
Georgia  and  Florida  are  reduced  |d.  per  lb.  For- 
warded this  week  269  bales  Sea  Island."  And  again 
a  week  later  :  "  Sea  Island  descriprions  are  in  limited 
demand  at  unchanged  rates.  Forwarded  this  week 
.235  bales."  Similarly  with  Egyptian,  it  was  re- 
jxjrted  that  a  limited  business  had  been  done  and 


qnottfions  had  not  undergone  much  change,  vary- 
ing aoosrding  to  quality  from  7^  to  ii|d.  A 
amilar,  but  on  the  whole  a  more  hopefbl,  position 
exists  in  the  American  Sea  Island  markets :  Messrs. 
Frost  and  Co.  report  that  at  Charieston  the  market 
remains  steady  and  unchanged  with  a  coatinned 
demand,  and  the  last  report  (dated  November  25) 
from  Messrs.  Vf.  W.  Gordon  and  Co.  states  that  the 
market  "  continued  quiet  and  steady,  with  a  good 
demand  at  fiill  prices."  The  quotatims,  contained 
in  Mes-rs.  Frost's  report  for  December  3,  will  be 
found  in  the  AgricvUurai  Xevrs,  Vol.  III.,  p.  405. 
The  quotations  the  following  week  were  unchanged 
except  for  a  decline  of  \c.  for  fine  to  fully  fine. 

It  will  thus  be  seen  that  while  the  market  for 
ordinary  Upland  has  been  affected  to  a  conaderaMe 
extent  by  the  largely  increased  supplies,  the  Sea 
Island  market  (and  the  Egyptian  also  to  some  extent) 
has  remained  steady.  The  reason  for  this  will  readily 
be  seen  if  we  look  to  the  crop  estimates  of  the  Sea 
Island  sorts.  The  present  crop  is  estimated  at  from 
82,000  to  84,000  bales,  as  against  75,683  bales  fcH-  the 
last  crop,  and  105,955  hales  for  the  year  before.  The 
increase  in  prodnction,  therefore,  is  very  sl^ht,  and 
conseqaently  there  has  been  nothing,  so  far  at  al' 
enmts,  to  cause  an  appreciable  fall  in  prices. 

What  it  is  desired  to  impress  upon  cotton  growers 
in  the  West  Indies  is  the  fact  that  the  markets  for 
-Upland  and  Sea  Island  cotton  are  entirely  distinct. 
A  decline  in  prices  of  Upland  does  not  necessarily 
cause  a  corresponding  decline  in  Sea  Island.  There 
is,  therefore,  no  need  for  cotton  planters  here  to  take 
alarm  at  ;the  somewhat  sensational  notices  that 
appear  from  time  to  time  with  regard  to  fluctuations 
in  the  cotton  market.  They  have  to  remember  that, 
while  the  price  of  Upland  cotton  may  be  aflTected  by 
large  supplies  or  speculation,  they  have  in  Sea  Island 
cotton  a  product  for  which  there  is  a  qwdal  market 
and  a  Umited  supply.  The  production  is  not 
likely  to  be  increased  to  such  an  extent  as  to 
cause  prices  to  drop  below  a  figure  at  whidi  its 
cultivation  is  remunerative.  Provided  that  reason- 
able care  be  taken  in  producing  and  marketing 
Sea  Island  cotton  of  the  highest  quality,  there  appears 
to  be  no  reason  to  doubt  but  that  prices  during  the 
next  season  will  be  such  as  to  leave  a  good  margin  of 
profit.  In  the  opinion  of  those  who  are  acquainted 
with  all  the  facts  and  circumstances  of  the  case,  the 
price  of  fine  Sea  Island  cotton  is  not  likely  to  drop 
at  any  time  below  is.  per  lb. 

Even  in  the  event  of  an  apiscriable  decline  in  the 
price  of  Sea  Island  cotton,  we  are  inclined  to  think 
that  this  would  ultimately  ha\'e  a  bendicial  efiect. 
At  its  present  high  price,  Sea  Island  cotton  is  cot  of 
the  reach  of  many  manufacturers  who  would  be  likely 
to  use  it  if  the  price  fell.  Once  Sea  Island  cotton 
had  found  a  wider  use,  it  is  unlikely  that,  when  tbe 
price  rose  again  as  a  natural  consequence  of  this 
increased  demand,  it  would  be  discarded  for  a  return 
to  the  commMi  grades. 

It  would  appeaiBi|^,5|f^;B5<5@<^(J^geiierf 
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fcview  of  the  illtlina  as  existing  ti>-da]r,  the  pns- 
pecti  of  ^  tiuwcia  of  6ea  Island  cotton  are  as 
tatia&ctory  as  tkey  can  be,  and  no  dam  need  be 
fidt  at  the  novenents  that  are  toeing  place  00  the 
ofdmaiy  cotton  uiaikeCi  Thejr  say  have  a  tempor* 
ary  quieting  effect  upon  the  demand  for  Sea  Island 
cotton,  bat  die  West  Indies  are  ahntog  to  snpfdy  an 
article  iriiich  is  practically  nnafiiected  bjr  these  move- 
aeats. 


ELECTRICITY  PROM  WATER-POWER.* 

(Cancludfd  fn,m  p.  l86.) 

Tnraiag  now  to  the  British  Isles,  the  cmly  large- 
scale  [dant  for  the  production  of  electricity  by  water- 
power  at  present  in  operation  in  this  country  is  the 
well- known  installation  of  the  British  Alominiam 
Company  at  Foyers.  This  installation,  which  was 
ori^nally  desigiied  by  the  late  Mr.  Birch  and  carried 
out  by  Mr.  W,  Vanx  Graham,  has  been  at  work  ever 
since  the  year  1896,  and  the  lAole  of  the  power  is 
employed  for  dectnMihemical  purposes  on  the  spot. 
A  small  percentage  of  the  power  is  utilised  for  the 
production  of  cakiom  carbide,  but  the  bulk  is,  and  in 
the  near  future  the  whole  of  the  power  will  be  used 
for  making  aluminiam.  At  [>re!eiit  the  gross  horse- 
power of  the  plant  is  7,000  horse-power,  but  plant  for 
a  (inrdicr  2,000  hon>e-power  is  at  the  present  moment 
being  installed,  and  will  be  woricing  in  about  a  month's 
tinw. 

The  water  is  deTi%-ed  from  the  Rirar  Foyen,  which 
hu  a  catchment  area  of  npwards  of  icq  square  miles. 
Stonge  is  effected  tq>'  means  of  two  lake!*,  which  have 
been  jmned  together  by  the  raisiug  of  dams  and  em- 
bankments, the  result  being  a  continuous  lake  of 
about  5^  nules  long  by  about  half  a  mile  in  width. 
The  storage  thus  obtained  is  sufficient  to  run  the 
entire  plant  continuously  day  and  night  for  about 
fifty  days. 

From  the  River  Foyers  the  water  is  first  passed 
through  a  tunnel  Z\  ft.  in  diameter,  cut  through  the 
solid  rock,  to  the  penstock  chamber,  from  which  the 
water  is  delivered  by  separate  cast-iron  i^pes  to  the 
tmbnies,  which  are  installed  on  the  shore  of  Loch 
^esi,  and  into  which  the  watn-  is  finally  discharged, 
the  available  head  of  water  bdng  550  ft. 

The  British  Alnminium  Company  have  obtained 
paihamentary  powers  for  a  further  laige  water-power 
installation  on  E.och  Leven.  Ttis  their  intention  tocom- 
mence  immediately  the  development  of  this  scheme, 
which  is  capable  of  giving  1 7,000  gross  horse-power. 
The  reservoir  is  artificial,  and  will  contain  about  150 
days'  storage  of  the  full  power,  the  head  of  water  at 
the  turbines  being  964  ft.  It  is  anticipated  tliat  the 
whole  of  tins  power  will  also  be  taken  up  in  the  mann- 
factnte  of  aluminium  on  the  spot,  no  distant  tnms- 
raisdan  hdng  at  fnvsent,  at  any  rate,  contemplated. 

*  Paper  read  by  A.  A.  Caaqpbell  SwlatOB  before  Aa  Britiih 
Aiaoctartaa  M  Ca»bridK«. 


Another  interesting  water-power  scheme  of  con- 
ridemble  dimensions  is  at  the  present  moment  being 
devel(^>ed  in  Wales  by  the  North  Wales  Electric 
Power  Cunpany,  who  have  obtained  puliamentaiy 
powers  for  this  pmpose.  Their  first  installatiou  is 
at  present  being  erected  under  the  snpeiintcndence 
of  Messrs.  Harper  Bros.,  the  company's  engineers, 
and  derives  its  power  from  Lake  Llydaw,  on 
Snowdon.  This  lake,  into  which  runs  the  water 
from  Lake  Glaslyn,  is  about  i-5th  miles  in  Ungth 
and  about  a  quarter  to  half  a  mile  in  width.  Its 
area  is  5}  million  square  feet,  and  it  derives  its  water 
from  a  catchment  area  of  about  i|  square  miles, 
including  the  summit  of  Snowdon.  Being  in  the 
track  of  the  Atlantic  depressions,  this  area  has  one 
of  the  heaviest  rainfalls  in  Europe,  amotmting  on  the 
average  to  180  in.  per  annum.  In  1903  it  reached 
the  phenomenal  figure  of  250  in.  The  prevailing 
winds  are  fi'om  the  sea,  and  the  atmospheric  moisture 
is  driven  up  the  sloping  side  of  the  mountain,  and  on 
being  condensed  at  the  summit  is  discharged  in  the 
form  of  rain  or  snow  on  the  eastern  side  over  Lakes 
Glaslyn  and  Llydaw.  The  fall  of  the  year  gives  the 
wettest  months,  and  it  happens  that  the  quantity 
runoing  from  the  lakes  in  spring  is  averaged  up  by 
the  snow  melting  on  the  sheltered  eastern  side. 

By  means  of  a  dam  about  100  ft.  in  length,  the 
level  of  the  lake  is  to  be  raised  so  ft.  The  water  will 
be  drawn  from  the  lake  by  means  of  a  tunnd  6flO  ft. 
in  length  at  a  point  30  ft.  below  the  present  level,  or 
50  ft.  below  the  level  when  the  dams  are  ccnnpleted, 
with  the  result  that  there  will  be  suflicient  storage 
for  meeting  a  90  days'  drought.  The  total  fall  nti- 
Hsed  will  be  about  1,150  ft.,  and  the  total  horse<power 
available,  on  the  basis  of  a  lu'ne  hours'  working  day, 
is  calculated  at  8,300.  The  first  installation  consists 
of  two  steel  pipe  lines  and  four  i,ooo-kw.  sets,  eich 
connsting  of  a  double  tangential  waterwheel  coupled 
to  a  three-phase  alternator  giving  11,000  volts  at 
40  periods  per  second. 

The  company  will  devdop  th*  foil  horse-power  of 
Lake  Llydaw  before  praeeedfaig  fiirther,  but  they 
have  also  acquired  a  further  water-power  at  Llyn 
Eigiao,  in  the  Conway  Valley,  where  a  &U  of  800  ft. 
is  obtainable,  and  where  it  is  calculated  there  will  be 
nearly  twice  as  much  horse-power  available  as  there 
is  at  Llyn  Llydaw. 

One  of  the  first  objects  of  the  North  Wales  Electric 
Power  Company,  as  soon  as  their  installation  is  com- 
pleted, will  be  to  supply  energy  for  the  working  of 
certain  light  railways  which  they  control  in  the 
district.  It  is  however,  in  addition,  intended  to 
supply  electric  energy  throughout  a  large  area, 
comprising  the  whole  of  the  counties  of  Carnarvon. 
Meritmeth,  and  Anglesea,  and  also  a  portion  of  the 
county  of  Denbigh. 

Three-phase  currmts  are  to  be  used,  and  the  trans- 
mission lines  will  be  of  bare  copper  wires,  -324  in.  in 
diameter,  carried  on  insulators  triangularly  placed  00 
wooden  poles.  A  large  proportion  of  the  trans- 
mission lines  will  be  carried  along  the  trac|cy)f  the 
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above  -  mentioned  fight  railways.  Lines  are  to  be 
laid  to  the  principal  slate  quarry  districts  of  NantUe, 
Llanbens,  Penrhyn,  and  Festiniog,  where  a  con- 
siderable demand  for  power  exists,  llie  distances 
fn»i  the  power  stati<m  to  these  placet  range  from  six 
to  twelve  miles. 

Tlie  latest  water<power  dectiic  scheme  in  the 
United  Kingdom  is  that  ot  the  Scotch  'Water- 
Power  Syndicate,  who  have  by  agreement  obtained 
from  Lord  Breadalbane  and  the  tnistees  of  the 
Colqohoun  estate  of  Lass  important  water-power 
concessions.  These  agreements  have  been  negotiated 
by  Mr.  E.  Ristori,  who,  it  may  be  mentioned,  was 
one  o(  the  original  founders  of  the  Kalis  of  Foyers 
installation,  while  the  engineering  and  electrical 
details  have  been  worked  out  by  Mr.  William  Vaux 
Graham  and  the  anthor. 

The  first  power  that  it  is  proposed  to  develop  is 
one  connected  with  Loch  Sloy,  which  is  situated 
some  five  miles  north  ofTarbet,  on  the  ^e  (^Ben 
Vorlich,  between  Loch  Long  and  L^h  Lomond. 
Loch  Sloy,  which  is  situated  some  757  it.  above  Loch 
Lomond,  which,  in  turn,  is  some  36  ft.  above  the  sea- 
level,  is  fed  from  a  catchment  area  of  about  3,801 
acres,  which  includes  one  side  of  Ben  Vorlich,  which, 
with  its  3,092  ft.,  is  one  of  the  highest  mountains  in 
Scotland.  The  district  has  the  very  heavy  rainfall  of 
some  74  in.  per  annum,  of  which  it  is  calculated  that 
60  in.  will  be  collectable. 

A  dam  will  be  constructed  at  the  eastern  end  of 
the  locb,  which  will  raise  the  height  of  the  latter  by 
some  60  ft.  This  wDl  impound  some  240,000,000 
cubic  feet  of  water,  capable,  with  a  calcoUted  net  fall 
of  700  ft.  to  Loch  Lomond,  of  maintaining  some 
6,000  e.h.p.  on  a  25  per  cent,  load  factor  for  the 
maximum  possible  periods  of  droughty  which  are 
calculated  at  100  days. 

From  the  loch  the  water  will  be  taken  in  the  first 
instance  along  an  open  conduit  3,(150  yards  in  length, 
which  will  follow  the  contour  line  round  Ben  Vorlich 
till  a  point  is  reached  almost  immediately  above  the 
position  where  the  power-house  will  be  constructed 
on  the  shore  of  Loch  Lomond  at  a  spot  called 
Inveruglas.  From  the  end  of  this  conduit  to  the 
power-bouse  the  water  will  be  corn-eyed  in  steel 
I»pes,  the  length  of  the  pipe  fine  being  about  600 
yards  and  the  height  of  fall  700  ft. 

From  the  power-house  an  overhead  transmisdon 
line  is  to  be  constructed  in  duplicate  for  the  purpose 
of  conveying  the  electric  energy  to  the  industrial 
areas  of  the  Vale  of  Leven  and  the  Clyde,  which 
comprise  the  towns  of  Dumbarton,  Helensburgh, 
Renton,  and  Alexandria,  and  includes  shipbuilding 
yards,  engineering  and  dye  works,  calico  printing 
works,  and  factories  of  various  descriptions,  many  of 
whom  have  already  intimated  their  desire  to  be  sup- 
plied. The  transmisdon  line,  lor  which  private  way- 
leaves  have  been  obtained  throughout,  will  be  over- 
head on  poles,  starting  from  the  generating  station  at 
Inveruglas,  and  continuing  across  country  for  a  dis- 
tance of  22  miles  to  a  sub-station  which  will  be 


ntnated  at  Renton,  about  mid-way  between  Dam- 
barton  and  tbe  foot  of  Loch  Lcmwnd,  in  the  centre 
of  tbe  Vide  of  Leven  industrial  area.  At  this  sdb- 
station  the  voluge  will  be  reduced  from  the  40,000 
Tolts  which  it  is  proposed  to  em{doy  for  tbe  kng 
oveAead  traasmiwioo  to  some  6,00a  to  10,000  volts, 
it  Mug  the  intention  that  the  distribution  from  the 
sub-statioD  to  the  various  wcnfca  shall  beundet^nmnd. 

The  Ibllowing  are  the  efficiencies  which  it  is  calcu- 
lated will  be  obtained : 

Full  load  efficincj. 
Per  crab 

Open  conduit  *  1 

Pipe  line  [  75 

Turlnn»  f 

Three-phase  genentois   94. 

Step-up  transformeis   97 

Hi^-tension  transmission  line   95 

Step-down  transformers   97 

Underground   distribution  (say  6,000 
volts  average)   95 

Total  efficiency   58-6 

This  is  on  the  assumption  of  the  energy  being 
delivered  to  customers  at  6,000  volts.  If,  as  is  pro- 
bable in  most  instances,  it  will  be  delivered  at  lower 
voltages,  there  will  be  a  further  transformation,  the 
efficiency  of  which  will  be  95  per  cent,  in  the  case  of 
transformation  in  pressure  only,  and  86  per  cent,  in 
the  transformation  of  continuous  current,  making  a 
total  over-aH  efficiencies :  55-6  per  cent,  for  three- 
phase  current  delivered,  and  50' j  per  cent,  for  con- 
tinuous current  delivered. 

So  soon  as  a  market  has  been  found  for  the  total 
power  procurable  from  Loch  Sl(^,  it  is  intended  to 
utilise  a  further  water-power — for  which  the  right* 
have  already  been  obtained—at  Ardlui,  about  two 
miles  further  up  Locb  Lomond.  This  power  is  also 
fed  by  a  small  locb  nith  an  available  fall  of  Soo  ft. 
the  horse-power  obtainable  being  about  half  that 
available  at  Loch  Sloy.  The  Scotch  Water-Power 
Syndicate  have,  in  addition,  obtained  the  rights  to 
still  further  water  powers  on  the  Breadalbane  estate 
that  exist  further  north,  and  these  will  be  utilised  as 
soon  a?  the  demand  for  power  justifies  tbe  capital 
ex(>ense.  It  is  because  of  these  additional  powers, 
which  will  considerably  extend  the  length  of  the 
transmission,  that  it  is  proposed  from  the  start  to 
employ  so  high  a  pressure  as  40,000  volts. 

It  is  estimated  that  the  total  cost  of  the  Loch  Sloy 
scheme,  including  the  transmission  line  and  the  dis- 
tribution to  the  various  factories,  will  not  exceed 
j^;200,ooo,  which  on  a  basis  of  5,000  horse-power 
delivered,  works  out  at  about  ^40  per  horse-power, 
everything  included.  Seeing  that  many  of  the  exist- 
ing electric  generating  stations  worked  by  steam  hare 
cost  almost  this  amount  for  land,  buildings  and 
generating  plant,  this  does  not  appear  to  be  an  ex- 
cessive figure,  and  it  may  be  pointed  out  as  an  in- 
teresting fact  that  the  20  miles  of  overhead  transmis- 
sion line  only  aoiJilllliftf^'for  some  ;^3^jpoo,  or  about 
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»  percent,  of  the  totd  npenditnre.  This,  coupled 
viththe  fact  Uiat.the  calculated  loss  on  the  tnms- 

missioii  line  at  fall  load  will  only  amouot  to  about  7 
pa  cent.,  aad  the  5tep<up  and  step-down  losses  to 
wHber  6  per  cent.,  making  13  per  cent,  in  all,  will 
pre  some  idea  of  the  extent  to  which  the  length  of 
ibe  tnutsmissioa  line  is  but  a  comparatively  uniin- 
portant  &ctor  in  schemes  of  this  description.  It  may 
be  pomted  ont,  farther,  that  the  above-mentioned 
fine  loss  of  7  per  cent,  is  npoo  the  bans  of  only  one  of 
the  two  duplicate  transmiswon  lines  being  in  use. 
When  both  are  empl<^ed  the  line  loss  will  be  reduced 
to  3}  per  cent.,  and  the  total  tnnsmisuon  loss  at  full 
laid  wiU  be  only  a  little  over  10  per  cent. 

The  DUtn  transmission  will  be  on  the  three-phase 
sT^cm  over  two  sets  of  three  copper  conductors,  each 
about  three-teaths  of  an  inch  in  diameter,  the  possi- 
Uilr  of  conveying  as  much  as  5,003  horse-power 
over  a  distance  as  great  as  22  miles  with  only  3^ 
percent,  loss  by  means  of  such  comparativdy  small 
vites  being,  of  coarse,  due  to  the  high  pressure  em- 
floyed.  Indeed,  using  pressure  as  high  as  40,000 
^tilu,  when  it  is  a  matter  of  transmitting  compara- 
indy  snail  amounts  of  power,  u,  for  instance,  the 
teo  bone-power  or  thereabouts  that,  under  the  pre- 
sent scheme,  it  is  expected  will  be  reqnired  for  tbe 
ton  of  Helensburgh,  the  interesting  point  arises 
(hat  the  minimum  size  of  conductor  allowable  is 
limited,  not  by  electrical  conditions,  but  by  consider- 
ations of  mechanical  strength. 

On  the  main  transmission  line  the  conductors  will 
be  carried  at  a  minimum  height  of  40  ft.  from  the 
groand,  while  at  all  crosdngs  over  roads  they  will  be 
enclosed  in  3  wire  cage  to  meet  the  Board  of  Trade 
letjuiremcnts  for  ensuring  public  safety. 

Ihe  application  of  water-power  in  the  United 
Kingdom  can,  of  course,  never  attain  tbe  dimensionB 
that  it  hat  already  reached  in  America  and  elsewhere ; 
stiD,  the  above  brief  account  of  what  is  at  present 
being  done  in  Scotland  and  in  Wales  shows  that 
there  are  possibilities  even  in  this  old  country  of  which 
tin  recently  but  few  were  aware. 

h.  regards  the  economies  of  electrical  generation 
I9  water-power,  no  general  rule  can,  of  course,  be 
enunciated,  and  every  case  must  be  dealt  with  on  its 
"xrili,  according  to  local  circumstances.  This,  not- 
withstanding it  is  possible  to  give  an  indication  of 
what  is  generally  involved,  having  regard  more 
<9<dally  to  the  fact  that  with  water-power,  as  a  rule, 
oUmst  on  cafatal  [days  a  much  greater  part  in  deter- 
fam^  the  cost  than  do  labour  or  upkeep. 

AToiding,  on  the  one  band,  small  powers  where 
tbe  costs  are  likely  to  be  abnormally  high,  and  <m  the 
other  Terj'  large  po«~ets  such  as  we  do  not  possess  in 
the  country,  it  may  be  taken  generally  that  interest 
on  capital,  depreciation,  upkeep,  and  working  ex- 
penses in  this  country  will  amount  to  about  12  per 
cent,  on  the  capital  expenditure. 

On  this  basis  it  is  easy  to  see  that  to  be  economic 
cally  sound  the  cajntal  invcdved  must  not  exceed  t\ 
Umes  the  annual  price  which  can  be  got  for  the  whcde 
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of  the  energy.  For  instacce,  if  5,000  horse-power  is 
availaUe  for  sale,  and  £,ii  can  be  got  for  each  horse- 
power on  the  a%-erage  per  annum,  the  capital  involved 
must  not  exceed  j^52  per  horse-power,  or  ^^260,000 
inaU. 


THE  SLEEPING  SICKNESS. 

The  presence  of  sleeping  sicknms  on  the  eastern 
sbcHCs  of  Lake  Victoria  has  given  the  Govenunent  of 
the  Protectorate  great  anxiety.  At  the  end  of  1902 
the  disease  had  spread  from  its  original  starting  point, 
Busoga,  along  the  east  shore  of  the  lake  as  far  as 
Port  l-  lorence.  At  thct  time  it  was  believed  that  the 
disease  wai  of  bacterial  origin,  the  investigation  of  the 
first  Sleeping  Sickness  Commission  having  led  to  the 
conclusion  that  it  was  due  to  a  streptococcal  infec- 
tion. The  ordinary  methods  of  isolation  were  under- 
taken in  order  to  prevent  the  spread  of  disease,  a 
segregation  hospital  was  built  at  a  place  called  Ger- 
man Pmnt  at  Kisumu,  and  it  was  arranged  that  all 
cases  occurring  within  a  radius  of  ten  miles  of  the 
railway  station  should  be  treated  there.  It  was 
noted,  howevo-,  that  the  disease  showed  no  great 
tendency  to  spread  in  or  aroimd  Kisumu,  although  to 
the  north-west  of  tbe  town  there  was  a  vitdent  epi- 
demic raging.  A  second  commission  under  Colonel 
Bruce  collected  evidence  tending  to  prove  that  the 
disease  is  due  to  an  infection  by  a  trypanosome,  and 
that  this  latter  is  transmitted  by  a  species  of  tsetse 
fly,  Glossitia  palpalis,  found  in  many  places  near  the 
}ake.  The  report  on  the  East  Afiica  Protectorate 
just  issued  [Africa  No.  15  (1904.)],  says  that  this  dis- 
covery showed  that  the  ordinary  methods  of  preven- 
tion wen  valueless,  espetnally  as  it  appears  likely  that 
the  period  of  incubation  may  be  prtdonged  to  two 
years,  or  more,  during  the  whole  of  which  the  patient 
may  serve  as  a  focus  for  the  spread  of  the  disease. 
At  the  same  time,  continues  the  report,  tbe  try- 
panosome theory  led  to  one  hopeful  conclusion  in  that 
it  could  be  predicted  with  certainty  that  the 
disease  would  not  be  likely  to  spread  except  in 
places  where  the  Glossina  palpalis  was  found. 
The  exact  distribution  of  the  insect,  therefore, 
became  a  matter  of  the  utmost  importance.  So  far 
as  is  known  at  present  it  is  practically  confined  to  a 
narrow  area  in  the  vicinity  of  the  lake  shore,  so  that 
if  Ohisina  faJpalis  is  the  only  carrier  of  the  htmian 
trypanosome  there  need  be  little  anxiety  in  regard  to 
the  spread  of  the  disease  into  the  eastern  part  of  the 
Protect<wate. 

Unfortunately  there  is  an  area  near  tbe  coast  tine 
which  is  infested  with  tsetse  fly.  At  least  three 
species  are  known  to  exist,  all  belonging  to  the 
same  genus,  O'losswa,  and  it  was  suggested  that 
the  close  relationship  which  existed  between  these 
Species  and  the  palpalis  of  the  lake  region  might 
enable  the  former  to  transmit  tbe  human  trypano- 
some just  as  readily  as  the  latter  does^  In  that  case, 
there  would  be  great  ri^im!^d*pCdi@€)W€d- 


JOURNAL  OF  THE  SOCIETV  OF  ARTS. 


Jamumry  ao,  1909. 


ii^  ID  the  coast  bdt,  prorided  some  infected  persons 
were  introdaced  into  it.  Experiments  were  accord- 
ingly conducted  at  Nairobi  to  ascertain  whether  any  or 
all  of  the  Glossina  in  the  coast  bdt  are  able  to 
transmit  the  human  ttypanosome,  "The  results," 
says  the  report,  "were  not  entirely  conclusive,  but 
evidence  was  produced  tending  to  prove  that  one  at 
least  of  the  three  species  of  fly  is  able  to  transmit  the 
trjrpanosome  from  animal  to  animal.  These  experi- 
ments are  to  be  verified,  as  if  the  c<Kiclasions  are 
correct,  the  prospect  will  be  a  grave  one  as  regards 
fly-infected  areas  in  the  East  Africa  IVotectorate.  As, 
however,  the  tsetses  of  these  latter  are  also  the  q>ecies 
which  carry  the  fly  disease  of  cattle,  it  follows  that 
these  regions  are  not  likely  ever  to  be  thickly  popu- 
lated by  human  beings." 

As  bearing  on  the  investigations  which  are  being 
conducted  at  Entebbe  by  the  Royal  Society's  Com- 
mission, and  as  evidence  in  favour  of  the  truth  of  the 
trypanosome  theory,  a  report  compEed  by  Dr. 
Wiggins  is  given.  Dr.  Wiggins  was  instructed  to 
make  a  thorough  investigation  of  the  whole  lake 
coast  line  of  the  East  African  Protectorate,  and  to 
report  on  the  distribution  of  sleeping  uckness,  and 
its  relation  to  that  of  Glossina  falpaUs.  Dr. 
Wiggins  finds  that  where  there  are  trees  or  bushes 
near  the  water,  there  are  tsetse  dies,  and  that  where 
thnte  ue  flies  there  is  sleeping  sickness.  He  finds 
too  that  there  is  sleeping  sckness  inland  among  those 
tribes  who  go  to  the  lake  for  fish  at  any  point  where 
tsetses  are  at  the  lake  shore.  Also,  conversely,  that 
where  there  are  no  trees  there  are  no  flies,  and  no 
sleeping  sickness;  papyrus  does  not  shelter  them. 
The  only  ri\-er  which  carries  the  fly  inland  is  the 
Kuja,  which  is  the  only  one  that  has  trees  at  its 
month,  and  thick  vegetation  along  its  course. 


THE    AGRICULTURAL    PRODUCTS  OF 
BOLIVIA. 

Rubber  is  undoubtedly  the  principal  and  most 
valuable  of  Bolivian  products.  The  belts  or  ilistricts 
where  rubber  is  grown  and  sapped  are  divided  into 
four  classes,  according  to  the  natural  commercial  out- 
let of  the  product,  the  first  being  that  of  the  Acre  or 
National  Territory  of  Colonias,  estimated  to  produce 
about  10,000  tons  of  crude  rubber  per  annum.  The 
second  belt  is  that  formed  by  the  basins  of  the  rivers 
Madidi,  Uppo*  and  Lower  Beni,  Orton,  Maruripi, 
Tahuamanu,  and  several  lesser  streams,  embracing 
such  sections  of  Madre  de  IMos,  Acre,  and  Pnms,  as 
do  not  find  a  natural  outlet  through  Puerto  Acre, 
The  third  belt  comi»ises  the  rubber  forests  of  La  Paz, 
and  the  fourth  and  last  rubber-producing  zone  lies  in 
the  north-eastern  district  of  the  department  of  Santa 
Cruz  de  la  Sierra.  The  department  of  Cochabamba 
also  has  an  abundant  supply  of  rubber  trees,  now 
commencing  to  be  developed,  and  promising  a  great 
future.  According  to  the  International  Bnrean  of 
American  Republics,  the  production  of  rubber 


in  Bolivia  rase  from  647,000  lbs.  in  1890^  to 
2,510,000  lbs.  in  1S96,  and  to4,i8o,ooolbs.iii  i90>. 
Another  very  important  |»Ddnct  of  BoKvia  is  coOt 
which  is  also  of  considerable  value.  It  b  a  ahmb 
from  two  to  eight  feet  in  height,  according  to  the 
locality  where  it  is  cultivated.  Coca  is  cultivated  in 
the  lower  plateaus  and  temperate  regions  of  the 
western  watershed  of  the  Andes,  in  the  departments 
of  La  Paz  and  Cochabamba.  The  cultivation  of  the 
plant  is  one  of  the  most  prosperous  industries  of  the 
pnnince  of  Yungas.  A  coca  planUUon  with  proper 
C8i«  may  last  from  thirty  to  forty  years.  Ute  total 
production  of  the  coca  plantations  in  the  coontiy  b 
estimated  at  7,700,000  lbs.  annually.  About  three- 
fourths  of  the  total  production  come  from  the  pro- 
vince of  Yungas  in  the  department  of  La  Paz,  the 
balance  being  the  product  of  Larecaya,  Inquisivi, 
Caupolicin,  and  Yuracarez  in  Cochabamba.  Bolivian 
coca  commands  better  prices  than  the  Peruvian  pro- 
duct, and  has,  it  is  said,  a  larger  demand  in  foreigo 
markets,  while  miners  and  Indian  labourers  use  it  in 
preference  to  any  other.  Cocaine  is  the  alkaloid 
extracted  from  the  coca  leaves.  The  physiological 
effects  of  coca  vary  according  to  the  mode  of  using 
the  leaves,  whether  in  an  infusion  or  by  simple  masti- 
cation. In  the  first  case  a  slight  nervous  irritation  is 
produced  accompanied  by  insonnia,  and  in  the  second 
case  its  action  is  slow,  steady  and  invigocatiog,  keep- 
ing up  strength  without  the  need  of  food.  Thus  the 
resistance  of  the  Indian  is  explained  who  can  woA 
steadily  in  the  fields  or  undertake  long  and  exhausting 
journeys  without  any  food,  maintaining  his  strength 
by  simply  chewing  the  coca  leaves.  It  is  mainly 
through  the  ports  of  Mollendo,  Arica,  and  Auto- 
fagasta  that  the  bulk  of  the  coca  exports  leave  for 
fmogn  markets,  while  it  is  exported  to  Argentina 
vi&  Tupiza.  Bolivian  cofiee  is  considered  by  many  as 
finer  than  the  Mocha  product,  and  at  times  it  has 
commanded  a  very  hig^  price  in  ibrrign  markets. 
Yungas  cofiee,  which  was  once  a  favourite  in  Europe, 
is  now  only  cultivated  on  a  small  scale,  but  it  is 
believed  that  with  better  means  of  communication 
and  transportation  facilities,  cofTae  production  will 
increase  to  the  extent  of  making  this  product  one  ot 
the  principal  exports  from  Bolivia.  Good  coffee  in 
also  produced  in  Bent  and  Santa  Cruz,  and  exported 
to  Chile  and  Argentina.  The  cultivation  of  the  plant 
is  not  diflicult,  as  it  is  only  necessary  to  clear  the 
ground  of  the  underbrush  twice  a  year,  the  first  crop 
being  gathered  at  the  end  of  the  third  year  after 
planting.  Each  tree  yields  from  two  to  dght  pounds 
every  crop.  In  Yungas  the  soil  is  so  suitable  for  the 
cultivation  of  the  plant  that  ct^fee  grows  almort 
spontaneously.  Cofi^  dregs  or  residue  is  an  excel- 
lent fertiliser,  and  some  use  it  in  preference  to  the 
Peruvian  guano,  as  it  contains  85  per  cent,  of  nitrogen. 
Cinchona  is  another  important  product  of  Bolivia, 
not  only  on  account  of  its  superior  quality,  but  also 
by  reason  of  its  large  production.  Cinchona  bark  is 
found  inalt  the  Eastern  regions  of  the  Andes,  especially 
in  thedepartment  oy^gu,^j@0^g^bamb.. 
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and  Tirija.  Tlw  immber  of  treet  in  ctdthrstion  at 
pRMDt  b  eariiaaled  mfiHoDi.  Fonneriy  there 
ns  BO  qrstem  of  caltiTadoo,  the  trees  beiog  feUed  in 
order  to  strip  them  of  thdr  baric.  Now  the  stripping 
is  done  carefully  and  according  to  scientific  nieUiods. 
Bohvia  was  for  a  time  the  priDcipal  cinchona- produc* 
Bg  couDtry  in  the  world.  The  Challana  cinchona 
Aom  the  department  of  La  Paz  is  the  highest  quahty 
of  the  Bolivian  bark,  yielding  forty-eight  ounces  of 
sulphate  of  <]ainine  to  the  hundred  pounds.  There 
are  immense  ciudxKia  forests  in  the  department  of 
Sanu  Craz  as  yet  nnexplored.  The  quinine  planta* 
tioDB  of  BoHm  were  stuted  \if  German  immignmts 
having  some  knowledge  of  chooisty  and  chenucal 
prodtictf .  In  size  and  shape  and  the  peculiar  gloss 
of  its  leaves,  the  dncbona  tree  lesemUes  the  orange. 
Two  or  three  times  a  year  three  ch-  fonr  strips  of  bark 
are  cut  from  the  trunk  and  thrown  upon  a  paved  yard 
to  dry,  where,  as  the  moisture  evaporates,  they  curl 
np  like  the  cinnamon  bark.  Within  a  year  or  two 
Nature  replaces  the  barb  that  has  been  thus  stripped 
off,  and  the  tree  is  stripped  again  in  other  jdai-es.  As 
the  tree  grows  older,  smaller  strips  are  taken  from  the 
strooger  branches,  and  the  mature  tree  will  produce 
an  annoal  avwage  of  about  four  pounds  i>f  bark. 
For  Aipment,  the  bark,  after  it  has  drie  I  for  a 
few  days,  is  packed  in  raw  hide  bales  and  exported 
ban  Arica  and  Mollendo.  B<divian  cacao  is  con* 
adered  on  a  par  with  the  finest  products  of  the 
worid,  as  it  is  very  rich  in  oil  and  has  a  delicate 
natural  aroma.  The  production  is  sufficient  for  the 
needs  of  local  consumption  and  to  provide  for  a 
growing  export  trade.  The  tobacco  plant  is  very 
common  ia  the  departments  of  La  Paz,  Cochabamba, 
Santa  Cruz,  Tarija  and  Beni,  where  several  varieties 
ate  under  cultivation,  known  as  "Havana"  "black 
Havana,"  "lechngniUa"  (icttnce  leaO,  "lengua  de 
buqr"  (ox  tmigue),  and  "ciioUo"  (native).  The 
total  prodddion  of  tobacco  in  Bofivia  is  estimated  at 
3,300,000  Uia.  per  annum.  The  culUvation  of  the 
K^ar  cane  and  the  nunufacture  of  its  products  should 
be  one  of  Bolivia's  principal  indostries.  The  anunmt 
of  si^ar  cane  that  could  be  grown  in  the  dei  artment 
of  Santa  Cruz  is  enormous,  but  the  primitive  methods 
used  are  a  drawback  to  the  development  of  this 
indastry.  It  is  believed  that  the  increase  in  the 
cdtivation  of  the  cane  which  is  also  grown  in  the 
departaaents  of  Foton  and  Chuqnisaca,  and  the  intro- 
daction  of  modem  methods  and  improved  machinery, 
wudd  pradnce  sugar  capable  of  competing  in  quan- 
tity, quality  and  price,  with  the  products  of  any  sugar- 
prodndng  coantry.  The  cultivation  of  the  grape  is  one 
of  Uwflooildiing  industries  in  the  provinces  of  Miaqne, 
department  of  Cochabamba ;  Cinti,  in  the  dejwtment 
of  Cbnqnisaca,  and  Loayaa  and  Ceroulo,  in  the  de- 
putment  of  La  Paz.  There  are  two  lands  of  grapes 
ealtivated  in  the  country,  the  criolla  or  native  variety, 
fam  the  old  vineyards  planted  by  the  Spaniards,  and 
the  Fftnch  species,  imported  from  Pern  and  Argentina. 
Hk  methoda  cmt^ayed  for  the  cultivation  of  the  grape 
mpfinitiTCy  vtoegt  in  Cinti,  where  modem  methods 
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have  been  introdneed  of  late.  There  is  an  immense 
area  in  BoB^  wUch  could  be  devoted  to  the  culti- 
vation of  the  grqie  and  the  numnfiKtnre  of  it& 

product. 


ALIEN  IMMIGRATION. 

Reference  was  made  in  a  recent  issue  of  the 
Journal  to  the  alien  immigration  figures  for  the 
eleven  months  ended  Nox'ember  30,  1904.  A  further 
White  Paper  has  now  been  issued  by  ibe  Board  of 
Trade  bringing  the  figures  up  to  the  close  of  the 
year.  They  show  that  the  total  number  of  aliens 
that  arrived  from  the  Continent  at  ports  in  the 
United  Kingdom  during  1904  was  195,300,  as  com- 
pared with  207,191  in  1903.  But  of  these  4,949  in 
1904,  and  3,139  in  1903,  were  described  in  the  alien 
lists  as  en  route  to  places  out  of  the  United  King- 
dom, and  the  number  of  sailors  included  with  the 
aliens  who  arrived  at  ports  in  the  United  Kingdom 
not  en  route  to  plaees  out  of  it  was  12,850  in  1904, 
against  13,432  in  1903.  Deducting  en  route  aliens 
and  sailors  the  figures  for  1904  and  1903  are  177,501 
and  190,620  respectively,  or  13,119  fewer  in  1904. 
than  in  1903.  But  a  foot-note  to  the  return  sa>fr 
that  it  must  "not  be  implied  that  the  aliens  not 
described  in  the  alien  list  as  mi  route  come  to  thi» 
coontiy  for  settlement,  there  being  in  fact  a  large 
emigraticm  of  fordgners  from  this  country,  while 
many  of  the  aliens  arriving  from  Continental  portft 
return  to  the  Continent." 

As  bearing  upon  the  effect  of  alien  immigration 
upon  East-end  industries,  it  may  be  interesting  to- 
quote  a  letter  written  some  years  ago  by  a  director 
of  one  of  the  largest  wholesale  houses,  Hitchcock,. 
Williams  and  Co.,  of  St.  Paul's-chnrchyard,  in  reply 
to  an  inqoity  by  Mr.  J.  A.  Dyche.  Tlie  letter 
mna:— 

"  In  reply  to  your  question  as  to  the  effect  upon  the 
home  labour  market  of  the  work  done  in  London 
by  foreign  Jewish  tailors,  it  is  only  fair  to  remind 
you  that  the  foreign  Jewish  tailors  introduced  new 
methods  of  manufacture  and  created  a  trade  which 
has  become  a  distinct  gain  to  the  country's  com- 
merce. 

"  We  were,  we  bdieve,  the  first  mantle  manufac- 
turers in  town  to  employ  Jewish  tailors  in  a  factory, 
and  it  is  interesting  to  recall  our  reasons  for  doing  so. 
In  the  year  1885  the  demand  for  ladies'  tail<M--made 
jackets  came  into  vogue,  and  to  meet  the  demand 
from  our  British  and  colonial  trade  we  were  compelled 
to  import  large  quantities  of  the  garments  froni 
Germany.  Thqr  were  made  of  German  materials  in 
and  around  B»hn. 

"We  tried  to  produce  these  garments  in  our 
factories  but  without  success ;  our  own  women  workers 
were  unable  to  manipulate  the  hand-irons  used  by 
the  tailors,  and  we  could  not  get  them  to  do  the 
woriE.    As  the  fiuhloi^.J^f;^^@;^^^(f^^ 
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arge  orders  v«Dt  abnoad,  and  in  t888  ;f  150,000  va» 
-sent  to  Gemumy  in  payment  for  these  accounts.  - 

**  In  1889  ve  decided  to  introduce  foreign  Jewish 
traders,  and  ttieir  special  methods,  into  a  new  lactory 
we  had  recently  built,  with  satisfactory  results.  Their 
work  has  been  excellent ;  British  material  has  been 
'Used  instead  of  German,  and  a  large  part  of  the 
money  sent  formerly  (o  Berlin  has  been  distributed 
among  British  manufacturers  and  in  wages. 

"The  quality  of  the  work  has  improved  year  by 
year ;  the  garments  made  in  our  factory  are  better 
than  those  imported  previoady. 

"  Other  English  firms  have  followed  our  lead,  and 
to-day  the  German  press  admits  the  loss  of  hor  trade,' 
in  those  goods,  with  En^and. 

"  Our  experience  shows  that  these  foreign  Jewish 
-tailtxs  do  a  class  of  work  which  our  wwkers  cannot 
undertake  with  success,  and  earn  a  high  rate  of  pay." 

The  boot  trade  is  second  in  importance  of  the 
Jewish  interests,  but  untortunately  the  Jewish  work- 
man  does  not  show  to  equal  advanti^e.  Here  the 
lower  class  of  English  worik  has  suffered  c<msidend)ly 
from  foreign  competition. 


AUSTRALIAN  FRUIT  PRODUCTION.* 

It  is  doubtful  whether  there  exists  outside  the 
'Commonwealth  any  adequate  idea  of  the  immense 
'fruit-^wing  capabilities  of  the  various  Australian 
States.  In  Europe,  America,  and  elswhere  the  name 
of  the  island-continent  is  generally  associated  with 
ffAd  and  pastoral  produce — certainly  not  with  fruits 
or  flowers,  though  the  profuse  luxuriance  and  abun- 
dance of  each  constitutes  one  of  its  most  characteristic 
features.  Kcarly  the  whole  of  the  best  fruits  of  the 
Old  World  have  become  acclimatised,  and  with  such 
success  that  during  favourable  seasons  they  are  ob- 
tained in  enormous  quantities,  frequently  of  excep- 
tional size  and  flavour ;  yet,  although  the  soil  and 
<limate  of  large  areas  in  each  of  the  States  are  so 
admirably  adapted  for  fruit-growing,  the  industry 
remains  very  imperfectly  developed,  partly  by  reason 
■of  a  lack  of  care  and  skill  on  the  part  of  the  growers, 
partly  by  reason  of  deficient  means  of  rapid 
transit  at  reasonable  rates  from  the  more  distant 
orchards  to  the  principal  markets.  In  1902  the  area 
under  orchards  and  gardens  in  Australia  was  175,483 
acres,  as  follows : — Victoria,  58,415  acres ;  New 
South  Wales,  55,847  acres  ;  South  Australia, 
26,865  acres;  Tasmania,  14,568  acres;  Queensland, 
13,023  acres;  Western  Australia,  6,765  acres.  Ac- 
cording to  the  New  South  Wales  Gmxriunent 
Statistician,  the  average  annual  value  of  the  Aus- 
tralian fruit  crop  during  the  last  five  years  was  as 
follows :— Victoria,  ^^606,000;  New  South  Wales, 
jf457,ooo;  South  Australia,  j£'358.coo ;  Queensland, 
jfi79,ooo;  Tasmania, ^177,000;  Western  Australia, 
^8i,coo;  total,  ;fi,g48,ooo.  The  values  of  the 
0%'eTsea  exports  of  Australian  fruit  in  1903  were: — 
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Dried  and  bottled  fivits.  ^22,322 ;  fruit  pulp, 
^^37,240;  and  fresh  fivits,  ^217,912  ;  t^tal, 
;C>77i374'  Accm^ng  to  Mr.  McLoip,  the  Vic- 
torian Statist,  the  (hut  produce  of  Victoria,  dorinf; 
the  year  1903-4  comprised  : — 654,965  cwl.  grapes, 
251,373  cwt.  apples,  56,495  cwt.  pears,  29,ii3cwt. 
quinces,  108,736  cwt.  plums,  64,215  cwt.  cherri^, 
88,414  owt.  peaches,  114,305  cwt.  apricots,  9,635 
cwt.  oranges,  20,842  cwt.  lemons,  8,959  cwt.  figs, 
22,377  cwt.  raspberries,  3,122  cwt.  strawberries, 
I4,i99cwt.  gooseberries,  2,3i2cwt.  currants  (black, 
white,  and  red),  and  4,297 cwt.  miscellaneous;  also 
113,7911b.  almonds,  13,2761b.  walnuts,  3,2231b. 
filberts,  and  0,6771b.  of  chestnuts.  This  does  not 
include  fruits,  grown  for  private  use.  In  Queenslmd 
the  fruit  produce  of  1903  included  2,362,520  lb.  ot 
grapes,  1,112.578  dozen  bananas,  340,832  doeen 
pineapples,  and  1,150,514  dozen  orai^es.  In  New 
South  Wales,  where  the  statistics  of  Iruit  produce 
are  extremely  meagre,  the  figures  include :  grapes, 
378.832  cwt.,  and  oranges  and  lemons,  6,534,620 
dozen.  In  South  Australia  the  grape  production  in 
i902-3was2C,i75,472lb.  The  total  grape  productiw 
of  the  Commonwealth  in  1902-3  was  57,538,2001b., 
from  which, ,  exclusive  of  the  portion  retained  foe 
table  use,  4,785,440  gallons  of  wine  and  considerable 
quantities  of  Inandy  were  obtained.  Grapes  and 
citrous  fhiits  did  not  thrive  in  Tasmania,  their  places 
being  taken  by  strawberries,  raspberries,  pean  and 
apples,  which  are  exceedingly  plentiful  and  of  rkh 
flavour.  In  Victoria  and  South  Australia  considerable 
attention  is  given  to  the  fruit-drying  industry.  In 
the  former  State  the  output  of  raisins  in  1903-4  was 
5,986,0641b.  and  of  currants  838,8801b.  The  dried 
fruits  also  included  25,1371b.,  apples,  58,2931^ 
prunes,  114,0961b.  peaches,  184,9601b.  apricots,  and 
J  7, 599  lb.  figs.  The  weights  are  after  drying.  In  the 
Victoria  orchards,  as  in  those  of  the  other  States,  con- 
siderable qnantities  of  melons,  ihubarb,  and  tomatoes 
were  produced,  the  figures  in  1903-4  bdng :  melons, 
23, 109 cwt. ;  rhubarb,  49,259  cwt.;  and  tomatoes, 
28,990  cwt.  If  the  produce  of  pri^'ate  orchards  were 
included,  the  totals  would  become  largely  increased. 
Western  Australia  is  likely  to  become  one  of  the 
great  fruit-growing  countries  of  the  future,  the  soil 
and  climate  in  many  places  being  admirably  adapted 
for  the  production  of  grapes,  citrous  fruits,  apples, 
pears,  plums,  peaches,  apricots,  nectarines,  &c.  Suit- 
able land  for  fruit  cultivation  is  readily  obtained,  and 
there  is  a  good  local  demand  for  all  the  choicer  lands 
at  remunerative  [Rices.  The  export  trade  is  yet  in 
its  infancy,  but  conmdering  that  in  Australia  the 
seasons  are  reversed,  and  that  all  the  leading  British 
and  American  summer  fruits,  such  as  cherries  and 
strawberries,  are  most  plentiful  from  November  to 
Februaty,  there  should  be  a  large  oversea  market  for 
them.  The  most  successful  growers  are  orchardists 
who  have  had  some  previous  experience  of  the  indus- 
try in  other  countries,  and  are  familiar  with  the  proper 
conditions  of  cultivation.  To  such  men  the  Common* 
wealth  is  a  country^^^^^^p^le 
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TEA:   CONSUMPTION  AND  TAXATION. 

It  may  be  stnoe  sKght  cmunlidon  to  one  here  and 
tbeie  of  the  mtaty  who  ue  CompIiiiiiDg  or  tn  ^ghu 
penny  duty  cm  tea  to  be  reminded  Uiat  thdr  fiMrbean 
who  dnnk  tea  wete  mncli  vaxm  heavily  taxed.  It 
wai  not  tmtfl  the  Revolution  that  any  duty  was  laid 
upon  tea  other  than  that  lened  on  the  infusioD  as 
sdd  in  the  coffee  bouses,  but  in  the  first  year  of 
William  and  Mary  a  duty  of  5s.  per  lb.,  and  5  per 
cent,  on  the  value,  was  imposed.  For  many  years 
very  little  was  imported.  It  was  not  until  1677  that 
the  East  India  Company  took  any  steps  Tor  the 
Importation  of  tea,  and  at  the  end  of  the  century  the 
imports  did  not  exceed  20,000  lbs.  a  year.  This 
importation  W2S  practically  a  monopoly  of  the  com- 
pany, who,  if  the  tea  was  imported  in  thrir  ships 
from  the  place  of  growth,  paid  less  than  half  the  duty 
leviable  on  all  other  impfntations  of  tea.  Later  on 
(17ZI)  the  importation  of  tea  from  Europe  was  pro- 
hibited, thus  ^nting  the  Hast  India  Company  an 
actual  monopoly,  a  system  which  gave  rise  to  an 
onsatis&ctoiy  state  of  aflairs,  and  was  abolished  in 
1833.  In  that  year  the  average  price  of  Congou  was 
is.  6Jd.  per  lb  ,  and  of  Hysonan  4s,  2d.  With  the 
abtdition  of  the  monopoly  the  consumption  grew 
apace.  In  1840  it  was  i'22lb.  per  head;  fifty  years 
later  it  had  risen  to  5  lb.  It  is  now  nearly  7  lb.  And 
not  less  remarkable  is  the  shifUng  of  the  source  of 
supply  from  China  to  the  British  East  Indies. 
Thfrty  years  ago  (1875),  of  the  tea  consumed  in  the 
United  Kingdom  84  per  cent,  came  from  China,  and 
16  per  cent,  from  India.  CeylMi  did  not  begin  to  ex- 
port until  1883,  when  it  sent  us  r, 000,000  lbs.,  whilst 
the  percentage  that  catne  from  India  had  risen  to  33 
per  cent.  In  1896  China  only  supplied  us  with  11 
per  cent,  of  our  consumption,  the  percentage  of 
Indian  had  increased  to  54  per  cent.,  and  of  Ceylon 
to  35  per  cent.  In  1903  the  total  value  of  the  tea 
imported  into  the  United  Kingdom  was  ;^,787,ooo, 
of  which  (Hily  457,000  worth  came  from  China,  the 
British  East  Indies  accounting  for  ;^7,937,ooo. 

Levied  as  it  is  the  present  duty  on  tea  falls  very 
oneqaally  upon  the  rich  and  poor  buyers,  assuming 
the  rich  pnichaser  to  buy  the  better  teas.  The  pre- 
sent price  of  ordinary  Indian  and  Ceylon  tea  averages 
about  7d.  a  lb.  It  is  burdened  with  a  duty  of  8d,  a 
Ih.  The  lowest-priced  leaf  lea  to  be  obtained  on  the 
mailiet  is  4fd.-5d.  a  lb.  It  is  aushed  with  a  duty  of 
8d.  a  lb.  Whilst  the  8d.  duty  on  the  best  tea  repre- 
sents not  m<^  than  20  per  cent,  upon  value,  the 
duty  on  the  cheapest  tea  is  over  160  per  cent.  The 
cheapest  leaf  tea  sold  to  the  public  by  the  retailer 
b  II.  i|d.  per  lb.  How  can  it  be  sold  at  that  price  ? 
Take  the  lowest.ptked  leaf  at  4}d.-5d.  a  lb,,  add  a 
i}d.  a  pound  for  handling,  and  the  duty  of  8d.,  and 
there  is  if.  3}d.  The  conchision  is  inredstible,  that 
the  tea  sold  at  this  price  is  mixed  largely  with  dust, 
and  made  up  with  re-dried  leaf. 

Mr,  Herbert  Compton  has  given  an  interesting 
tsalyiis  of  the  6miicisl  aspect  of  the  tea  question  as 


it  afilKts  the  East  Indies  and  the  Mother  Country, 
With  the  average  market  value  of  Indian  and  Ceylon 
teas  at  6^.  per  lb.,  the  value  of  the  total  Indian  and 
Ceylon  tea  crop  of  (approximately)  240,000,000  lb., 
duty  paid,  is  ;^i4,5O0,C00,  landed  in  this  country.. 
TUs  sum  he  dissects  and  apportions  as  follows:  — 
To  the  Briti^  Goremment  for  duty,  ^^8,000,000.. 
To  Indian  Government  railways,  British  steamship 
companies,  and  London  wharfingers  for  carriage  fron> 
Indian  tea-gardens  and  delivery  into  bonded  ware- 
houses, ^'1,500,000.  To  British  manufactures  of  tea 
lead,  garden  stores,  agricultural  implements,  and  tea 
actory  machinery,  &c.,  estimated  at  about  |d.  per 
pound  of  tea  turned  out,  ;^750,ooo.  To  the  tea 
[idanterB  for  growing  and  manufac'turing  the  crop- 
(including  pn^t  'ifany)  on  over  ^^30,000,000  British' 
capital  in%*ested  jC^2y>,ooo.  The  return  to  the  tea 
planter  upon  his  caintal  has  fallen  to  about  3  per 
cent. 

Reference  was  tnade  above  to  the  increase  in  the 

consumption  of  tea.  The  returns  indicate  the  extent 
to  which  the  duty  affects  the  increase.  In  1885,  with 
the  duty  at  4d.,  there  was  an  increase  of  4-25  per 
cent.  In  t8S6  the  duty  was  raised  to  6d.,  followed 
by  a  decrease  of  1*92  per  cent.  The  average  increase- 
for  the  three  years  following  was  i  per  cent,  tor  the 
ten  years  1890-99  the  duty  was  only  4d.,  and  the- 
average  hicrease  in  consumption  was  2^  per  cent.  Id 
1900  there  was  a  6d.  duty  again,  and  the  increase  for 
the  year  was  74  per  cent.,  probably  the  figures  for  the 
past  year,  with  the  nghtpenny  duty,  will  show  a 
decrease.  If  not  the  only  explanation  is  that  the- 
puUic  have  consumed  a  much  larger  quantity  than 
heretofore  of  a  very  inferior  tea  mixture. 


COAL  EXPORTS. 

During  the  fiscal  year  1903-4  the  exports  of  coal, 
&c.,  were  just  upon  47,000,000  tons,  and  the  bunker 
coal  only  a  little  short  of  17,000,000  tons.  This  is- 
the  largest  output  upon  record,  and  it  is  reasonable- 
to  assume  from  it  that  the  coal  tax  has  not  materially 
affected  the  volume  of  our  coal  exports.  The  con- 
tinuous upward  movement  of  these  exports  is  very- 
remarkable.  If  the  last  fifly  years  are  taken,  it  wilt 
be  found  that  four  out  of  every  five  show  an  increase 
on  the  preceding  year,  and  every  quinquennial  aver- 
age of  the  half  century  shows  an  increase  on  its  pre- 
decessor. With  the  exception  of  1877  'he  decline- 
was  never  over  5  per  cent.,  and  in  that  year  it  was 
very  little  more— 14,88  r, 000  tons  as  against  i5,690,00O' 
tons  in  1876.  Often  in  the  face  of  circumstances  that 
must  have  exercised  a  %-ery  prejudicial  effect — as  for 
example  last  year,  which  was  a  very  bad  one  from  the 
shipping  p(4nt  of  view— the  growth  has  gone  on. 
Financial  panics,  famine  prices,  commercial  depres- 
non,  all  have  had  to  be  reckoned  with,  but  they  have 
been  hardly  traceable  in  the  total  figures.  Labour 
disputes  seem  to  have  been  more  accountable  for  the 
heavier  decreases,  than  anything  else.    In  \§J7t  when 
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tjie  decrease  amounted  to  a  little  over  5  per  cent,, 
there  were  namerous  labour  troubles,  which,  coupled 
with  the  falling  off  in  the  Baltic  demand,  explains  the 
iihiinkage  of  the  year.  The  effect  of  labour  troubles 
are  clearly  tnceable  in  the  particular  groups  of  ship- 
piBf;  ports  more  immediately  conc«ned,  but  the 
enormous  expansion  in  the  use  of  steam,  more  espe- 
cially for  navigation  purposes^  has  usually  more  than 
made  up  in  the  grand  total  of  exports  for  the  de- 
ficiency of  particular  districts. 

With  an  export  last  year  of  close  upon  64,000,000 
tons,  the  opinion  expressed  by  the  Coal  Commission 
of  1S66  reads  strangely.  In  this  report,  issued  in 
iSjr,  the  Commissioners  stated  that  "as  regards  the 
.future  exportation  of  coal,  although  a  very  large 
increase  has  taken  place  within  the  period  embraced 
by  the  preceding  table  (1855- 1869),  yet  there  is  reason 
to  doubt  whether  much  further  increase  will  take  place 
in  this  direction."  The  export  given  in  the  table  for 
4869  was  10,245,000  tons,  and  if  we  add  3,it»},ooo 
for  bunkers,  the  total  is  12,345,000,  as  against 
the  64,000,000  of  last  year  1  And  yet  the  majority 
-of  the  Commisaoners  were  men  of  acknowledged 
ability  and  great  scientilic  attainments. 
'  The  reduction  in  freights  consequent  upon  the 
substitution  of  steam  for  sail  has  had  much  to  do  with 
the  growth  of  our  coal  exports.  Mr.  D.  A.  Thomas, 
M.P,,  gives  some  very  striking  figures  under  this 
head.  He  shows  that  outward  coal  freights,  in  what 
nay  be  called  ordinary  times,  are  now  not  half 
what  they  were  thirty  years  ago.  1901  represented 
a  normal  condition  of  thing.«,  and  if  the  freights 
fnling  in  that  year  are  compared  with  those  of 
1872,  it  will  be  fonnd  that  the  average  coal  freight 
from  Cardiff  to  eighteen  principal  ports  in  the 
French  and  Mediterranean  group  was  14s.  id.  in 
1872  and  6s.  4d.  in  1901,  a  fall  of  over  55  per  cent., 
while  the  general  average  of  the  freights  to  forty 
ports  in  different  parts  of  the  world  felt  from  20s.  2d. 
in  1S72  to  9!i.  lod.  in  1901.  Broadly,  normal  coal 
freights  are  less  than  half  what  they  were  a  gene- 
ration ago.  In  1902  the  average  freight  (5s.  4d.) 
from  Cardiff  to  Port  Said  (3,072  miles)  was  below  the 
cost  of  carrying  coal  by  rail  from  Sonth  Wales  (say  the 
■centre  of  the  Rhondda  Valley)  to  London  ( 1 70  miles), 
Liverpool  (175  miles),  or  Southampton  (128  miles). 


M0LA8CUIT. 

Mr.  George  Hughes  (Consulting  Chemist  to  the 
Agiicultoral  iiociety  of  Barbados)  lately  gave  an 
address  at  Lewes  on  '*  The  Cultivation  of  the  Sugar 
Cane,  and  the  Processes  of  Manufacturing  Sugar, 
with  especial  reference  to  the  utilisation  of  its  Bye* 
products,"  before  the  East  Sussex  Farmers  Club. 

The  crashed  cane  leaving  the  mills  is  called  megass, 
And  this  hitherto  has  always  been  used  as  the  fuel  to 
boil  the  juice  into  sugar  and  molasses.  This  pro- 
cedure is  something  akin  to  bumiog  straw  if  it  were 
necessary  to  use  much  fuel  to  jvodnce  marketable 


corn.  Doubtless  it  is  an  excellent  use  for  the  rind, 
but  the  interior  of  the  megass  from  whuh  the  juice 
has  been  expressed  Mr.  Hagbes  found  on  analysis  to 
be  75  per  cent,  digestible,  and,  therefore,  suitable  for 
feeding  purposes.  It  has  now  been  demonstrated 
that  it  is  quite  easy  to  separate  what  might  be 
described  as  this  honeycomb  by  diantegration  and 
screemi^. 

Sbowiug  a  sample  of  screened  megass  meal,  he  said, 
the  absodnng  [woperties  of  this  are  remarkable,  but 
this  fact  is  not  surprisii^,  seeing  that  the  cells  of 
which  it  is  formed  originally  held  90  per  cent  of  juice. 

The  crop  of  molasses  obtained  for  each  ton  of  si^ar 
is  equal  to  from  5  to  7  cwt.,  according  to  the  con- 
dition of  the  juice,  which  is  much  affected  by  the 
seasons.  In  many  places  this  bye-product  is  taken 
to  distilleries  and  converted,  afltr  fermentation,  into 
nim.  Of  late  years  the  price  of  this  commodity  has 
been  much  depressed,  and,  if  not  an  actual  loss  to 
manufacturers,  it  has  barely  covered  the  expense  of 
productioD.  Molasses  would  long  ago  haxt  been 
more  largely  used  fat  cattle  feeding  but  for  the  ex- 
pensive packages  necessary  for  shipment,  and  the 
difficulty  of  handling  them  has  been  a  deterrent  of  its 
coming  into  general  use  for  this  purpose.  You  cannot 
make  a  meal  of  molasses  pure  and  «mple,  but  by 
taking  20  per  cent,  of  the  dry  megass  meal,  So  per 
cent,  of  molasses  is  easily  absorbed  and  so  completely 
that  the  product  is  not  efen  sticky  if  the  megass  meal 
be  fairiy  dry.  It  can  then  be  dessicated  and  the  25 
to  30  per  cent,  of  water  in  molasses  more  or  less  re- 
placed by  this  dry,  digestible  megass  matter. 

Everjroae  knows  that  sugar  pure  and  simple  cannot 
be  taken  in  any  quantity  at  a  time,  because,  all  being 
soluble  at  once,  it  wouM  soon  nauseate  and  npsetthe 
digestion,  but  Mr.  Hughes  sud  he  could  duv  that 
molasctiit  dowly  gives  up  its  saccharine  matter,  in  a 
simple  experiment  by  mixing  water  and  decanting, 
and  water  poured  upon  the  sediment  still  yields 
sweetening  matter.  It  is  therefore  practically  a 
natural  food  made  entirely  from  the  one  product, 
the  sugar  cane  almost  in  its  natural  state,  only 
the  cells  charged  with  this  concentrated  molasses 
instead  of  original  juice. 

It  is  not  reasonable  to  look  upon  this  new  commo- 
dity as  a  complete  food,  but  it  will  be  found  a  vain* 
able  addition  to  all  other  feeds  in  proportion  to  the 
nitrogen  matter  they  contain.  It  may  in  time  leduce 
the  necessity  of  growing  mangolds.  The  pnurticd 
farmer  will  chaff  his  hay  and  straw  and  mix  mtdascm't 
with  this  chop,  and  not  forgetting  to  add  the  water 
which  would  have  been  found  in  his  roots  to  the 
extent  of  90  per  cent.  One  ton  ot  molascuit  can 
equal  eight  tons  to  ten  tons  of  mangolds,  the  feeding 
of  which,  according  to  analysis,  is  chiefly  dependent 
upon  sugar.  I  mike  this  statement,  not  as  a  proved 
liwt,  but  a  point  upon  which  experimoits  can  be 
made,  and  certainly  one  that  invites  discussion. 

The  British  farmer  often  pays  a  fancy  price  for 
compound  feeds,  and  many  of  the  feeds  ^ve  estab- 
lished thdr  r^tatfajg^izittb^aft^fiOgmgh  noC 
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genenlly  known,  ihat  they  contain  molasses  or  sugar 
in  tbeir  compostiion.  Here  yon  have  moUsses  in  a 
(by  condition,  admirably  suited  for  mixing  with  your 
other  feeds,  be  it  hay,  straw,  or  cotton  and  liiueed 
cakes,  &c.,  and  molascuit  should  be  sold  at  a  price 
lAidi  means  economy  to  the  fiinaer. 

Mr.  Hughes  further  quoted  figures  showing  the  in- 
oeasein  tbenKofmdascoit.  In  1903  only  1,762  tons 
vcfe  eqxntcd ;  last  year,  np  to  November  I7tb, 
5.445  ttms  had  been  sent  o\*er  from  British  Goiana 
akne. 


CHINESE  TOBACCO. 

The  cultivation  and  manufacture  of  tobacco  is  one 
of  the  great  industries  of  Ssucfa'nan.  The  plant  is 
grown  extensively  throughout  the  province  for  local 
coosomption,  but  the  chief  centre  of  production  and 
export  is  the  I^ain  of  Ch'Sngtu,  notably  the  districts 
d'Chm-t'ang  Hsien,  Fi  Hsien  and  Sfaih>fang  Hsien* 
llany  yean  ago,  the  ezcdlence  of  the  Ssnch'nan  leaf 
was  discovered,  and  trial  shipments  were  made  to 
Enm^,  and  if  better  methods  of  production  were 
iatrodnced  into  the  growing  districts,  it  is  expected 
Ihat  the  industry  would  have  a  great  future,  especially 
in  foreign  murkets.  The  seed  is  sown  in  a  seed  bed 
in  October,  and  the  bed  is  then  watered  with  liquid 
manure,  and  covered  with  rice  straw ;  when  the  seed- 
lings have  attained  the  height  of  half  an  inch,  the 
straw  is  removed,  and  screens  made  of  rape  stalks  are 
set  up  to  protect  them  from  frost,  snow  and  cold,  to 
wUrh  they  are  exceedingly  sensitive.  If  the  weather 
is  dry  during  the  winter  months,  the  seedlings  are 
ntetcd  MTcral  times.  Consol-General  Hosie  says 
ihat  in  March  th^  are  suffidently  advanced  to  bfa 
tranqibnted  into  rows,  righteen  inches  apart,  and  a 
I3ce  ^stance  between  the  pbnts.  A  cmuiderable  in- 
leml  is  left  between  each  set  of  two  rows,  and  at 
ihc  end  of  April  the  plants  are  banked  up,  each 
two  rows  forming  a  bed  of  fine  black  loam 
■boat  two  and  a-half  feet  wide,  with  the  plants  near 
the  edges,  while  the  intervals  between  the  beds  are 
converted  into  trenches  two  feet  deep  by  two  and 
a-half  feet  wide  at  the  top,  and  oarrowing  to  about 
me  foot  at  the  bottom.  These  trenches  are  the 
n^tkn  channels,  and  the  liain  of  Ch'^ogtu  being 
"■enetwoA  of  streams  and  canals  diverted  from  the 
River,  it  is  a  vefy  simple  matter  to  aDoT  the 
Mcr  access  to  any  particDlar  field  as  required. 
Aficr  tmnlriPE  np  has  taken  phce,  the  trenches  are 
filed  with  water  every  raoniing  to  within  an  Inch  or 
two  of  the  surface  of  the  beds,  and  as  the  plants  are 
dose  to-  the  edges,  their  roots  are  easily  irrigated. 
Ex-ey  four  or  five  days,  however,  liquid  manure  is 
^ipKed  to  the  plants  instead  of  water.  By  the 
nuddle  of  May  the  plants  have  grown  to  the  height 
of  a  foot  OT  mote,  and  the  tops  are  then  snipped  off 
by  hand  to  prevent  Soweriog  and  to  divert-the-  sap 
to  Ihe  leaves  wfakh  have  already  attained  large 
fSmtmian.    Inlgatkm  now  practically  csaaes  unless 
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the  weather  is  exceptionally  dry  and  the  crop  is 
harvested  from  the  middle  to  the  end  of  June.  Each 
leaf  with  its  stalk,  is  carefully  removed  by  hand  and 
spread  between  two  openwork  bamboo  screens 
capable  of  holding  twelve  or  thirteen  leaves  without 
overlapping.  The  screens  are  placed  .in  the  sun  for 
four  or  five  days,  when  they  are  opened  and  the 
leaves,  which  are  now  of  a  brown  cdonr,  are 
removed.  The  contents  of  ^xnit  a  hundred  of  these 
screens  are  then  placed  together  between  two  larger 
but  nmilar  screens,  and  firmly  bound  with  rope  for  fou* 
or  five  days,  when  the  bundle  is  opened  and  each  leaf 
removed  separately  by  hand  and  assorted  Into  bundles 
of  about  three  and  a  half  catties  (about  five  pounds 
avoirdupois)  in  weight,  each  of  which  is  tightly  bound 
with  a  band  of  rice  straw  encircling  the  flat  bundle 
across  the  width.  Each  bundle  contains  about  one 
hundred  and  thirty  leaves.  In  this  form,  called  "  Ta 
yen,"  or  large  tobacco,  the  bundles  arc  packed,  circu- 
lated throughout  the  provinces,  and  find  their.vay 
down  the  Yangtsze  beyond  the  borders  of  Ssuch'uan. 
The  smaller  leaves,  called  *'£r  yen,"  or  second 
tobacco,  having  undergone  the  same  processes  as  the 
preceding,  are  manufactured  into  "  Shni  yen,"  or  water 
tobacco,  for  smoUng  ia.the  Chinese  water  |»pes.  The 
stalks  and  lai^ier  veins  having  been  removed  by  hand 
from  the  leaves,  the  latter  are  spread  in  layers  in  a 
wooden  box,  and  rape  oil  is  sprinkled  between  each 
layer.  When  full,  a  lid  is  placed  on  the  top  and 
weighted  with  stones  to  press  out  the  superfluous  oi'. 
After  two  days  stones  and  lid  are  removed,  and  the 
contents  of  the  box  are  cut  up  into  slices  about  two 
inches  wide.  These  slices  are  placed  in  a  press 
for  from  four  to  six  days,  till  they  are  suffi- 
ciently hard  to  be  planed  into  thin  tobacco 
called  "  Tiao  Ssu."  An  inferior  quality  of  water 
tubaoio  is  made  by  adding  with  the  rape  oil  a  certain 
quantity  of  **  T*u>hui^,"  a  red-coloured  earth,  to  the 
leaf  when  placed  in  the  box.  This  quality  is  called 
"  Shuang  Lan."  The  stalks  and  veins  of  the  leaves 
are  dried,  ground  up,  and  added  to  the  water  tobacco. 
The  tobacco  most  generally  manufactured  and  con- 
sumed in  Ssuch'uan,  as  well  as  exported,  is  called 
"  So  yen,"  or  cord  tobacco.  The  leaves  are  harvested, 
and  each  leaf  is  cut  close  to  the  stem  of  the  plant. 
Two  inches  of  the  end  of  each  stalk  are  bent  over  to 
form  a  hook,  and  by  this  means  the  lea^-es  are  buog 
cm  cord  or  rope  stretched  under  cover  in  sheds  or 
under  the  caves  of  houses.  In  the  centres  of  tobacco 
cultivation  special  sheds  are  erected  for  the  purpose. 
The  leaves  are  fai  this  way  exposed  to  the  air  for 
twenty  days.  At  the  end  of  that  period  they  hai« 
changed  from  green  to  brown  and  have  shrivelled  up 
laterally.  On  the  twenty-first  day  they  are  hung 
outside  the  shed  for  one  night  and  exposed  to  the 
dew.  Next  morning  they  are  taken  in  and  rolled  up 
tightly  with  the  cord  in  bundles  of  about  26  pounds- 
in  weight.  After  two  days  the  bundles  are  opened', 
suspended  under  cover  for  two  days,  and  again 
exposed  for  one  night  in  the  open.  takes  pUce 
a  third  time,  when  the  lwp^#5%iWi@CPg4@* 
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cord  and  assnled  iccording  to  size.  They  are 
now  ready  for  maricet.  The  district  of  P*i  Haien 
ia  credited  with  only  2,000  piculs  (about  120  tons) 
of  cord  tobacco,  its  principal  energy  being  devoted  to 
the  production  of  "Ta  Yen,"  "Erh  Yen,"  and 
"water  tobacco,  which  is  placed  at  izo,coo  piculs 
-(about  7,200  tons).  Chin-t'ang  and  Shih-fang  dis- 
tricts, OQ  the  other  hand,  devote  themselves  for  the 
most  part  to  the  manufacture  of  "  So  Yen."  The 
consensus  of  Dative  opinion  is  that  the  best  flavoured 
leaf  in  the  province  of  Ssuch'uan  is  grown  in  the 
-^strict  of  Chin-t'ang,  and  is  closdy  followed  by 
F*i  Hiien  and  Shih-fiuigHsien.  The  best  T'n-himg  " 
«r  earth  red,  used  for  nuxing  with  the  inferior  water 
tobacco,  comes  from  Chiang-in  Hsien  on  the 
Yangtsye,  between  Ln-Choo  and  Hsil-chou  Fn.  - 


NAVAL  EXPENDITURE   AND  MER- 
CANTILE MARINE. 

The  Parliamentary  paper  on  naval  expenditure  and 
mercantile  marine  just  issued  b  useful  although  its 
title  does  not  accord  with  its^ntents.  It  claims  to 
be  a  return  showing  aggregate  naval  expenditure  on 
«ea*gatDg  lo/sct  '*  for  the  year  1903,"  but  the  figures 
for  the  United  Kingdom  are  only  brought  down  to 
the  31st  March,  1903,  whereas  those  for  Gennanyand 
Japan  are  down  to  Uie  31st  March,  1904,  and  for  the 
United  States  to  the  ^otb  Jane,  1904.  Again,  in 
■comparing  aggregate  naval  expenditure  and  a^regate 
revenue  the  aggregate  revenue  of  Russia  is  put  at 
1 8,676,000,  which  must  include  items  not  shown  in 
our  Budget  of  jCi4i,S45iS79-  With  a  merchant 
shipping  of  10,268,604  tons  to  protect  the  aggregate 
naval  expenditure  of  the  United  Kingdom  on  her 
«ea-going  force  was  j^35i525,732.  Russia  with  an 
aggregate  toimage  of  mercantile  marine  of  only 
*78,S94  spent  ;^ia,349i567  «po»  her  navy,  and 
France  with  a  merchant  marine  of  1,217.614  tons 
spent  upon  her  fleet  2,538,861.  If  we  spent  as 
much  in  pro[>ortion  to  our  merchtnt  fleet  as,  say, 
Russia,  it  would  cost  us  over  ^150,000,000  a  year. 
Bat  of  coarse  fleets  are  maintained  for  purposes  be- 
sides  the  protectiou  of  merchant  shipping.  For  ex- 
ample, that  ofRussia  in  the  China  seas,  and  of  France 
in  the  same  waters.  Perhaps  the  most  remarkable 
figures  in  the  returns  are  those  which  relate  to  Japan. 
The  aggregate  naval  expenditure  on  sea-going  force 
of  J^mn  for  the  yearended3ist  March,  1904 — a  year 
of  preparation  for  war  and  war  itself— was  only 
jf2,354,904.  Hardly  less  remarkable  in  a  different 
way  are  die  figures  relating  to  oar  self-goveming 
colonies.  They  have  an  aggregate  revenue  of 
j^69,49[,Q29,  and  between  them  they  contributed 
j^36i,959  towards  the  up-keep  of  the  Imperial  Navy. 
The  Dominion,  whose  aggregate  revenue  (j£'l3,574,286) 
was  more  than  half  that  of  Japan  {;f  25,5 18,000),  and 
exceeded  that  of  Portugal  (£\  1,877,000}  by  nearly  two 
miUions,  and  was  practically  the  same  as  that  of  the 


Netherlands  tfi3)833)O0O)  P*id  nothing.  Nor  are 
the  discn^jsndes  between  the  Colpnies  themselves  less 

striking.  The  Dominion  of  Canada  has  683,147  tons 
of  m^hant  shipping  and  contributes  nothing  towards 
the  navy  that  protects  it ;  Natal  has  only  2,241  tons 
of  shipping  yet  contributes  ^^251625.  The  Ciuunon- 
wealtb  ccKitributeSj^259,869  for  the  protection  fifforded 
by  the  Imperial  Navy  to.its  357t509  tons  of  shq)|ung  { 
the  Cape  of  Good  Hope  which  has  only  3,681  tona 
contributes  j^62,5oo. 


LONDON  BUILDING  AND  THE  COUNTY 
COUNCIL. 
The  London  Building  Acts  Amendment  Bill  wUcA 
the  London  County  Council  will  invite  Parliament  to 

consider  and  adopt  in  the  coming  session,  is  a  formid* 
able  measure  of  184  clauses,  not  to  ^ak  of  the  sche- 
dules. Its  object,  as  its  title  implies,  is  to  amend 
the  Acts  relating  to  buildings  in  London,  and  to 
confer  various  powers  on  the  Council.  According  to 
the  Preamble,  the  existing  powers  possessed  by  the 
Council  "are  insuflicient  to  secure  the  construction 
and  maii^enance  of  streets  and  buildings  in  the  Ad> 
ministrative  County  of  London  in  a  satisbctocy 
maimer,  the  proviston  and  maintenance  of  i»x>per 
means  of  escape  in  case  of  lire  fiton  such  bnfldings, 
and  the  redaction  of  the  risk  of  fire  in  the  case  ot 
such  btiildings."  Some  of  the  most  important  pro- 
visions of  the  Bill  are  those  that  relate  to  "  means  ot 
escape  in  case  of  tire,  and  provisions  for  reducing 
ri^  of  fire  in  buildings."  If  Parliament  adopts  these 
provisions  in  anything  like  their  present  shape  the 
risk  of  serious  conflagration  in  London  ought  to  be 
materially  lessened.  Clause  54  sUfiens  Section  47 
(height  of  buildings)  of  the  Act  of  1894,  and  provides 
that  consent  to  the  erection  of  certain  high  boildings 
shall  not  be  given  "  unless  both  the  supaintending 
architect  and  the  chief  officer  of  the  fire  Brigade 
certify  that  prcq>er  arrangements  can  be  made  and 
maintained  in  connection  with  such  boilding  or 
lessening  the  danger  from  fire.'*  No  person  without 
the  consent  of  the  Council  may  erect  or  raise  "  any 
dwelling-house  to  a  height  greater  than  the  width  of 
any  public  street  or  way  adjoining  the  same,  and  used 
for  the  purposes  of  foot  traflic  only,  whether  formed 
or  laid  out  before  or  after  the  commencement  of  this 
Act,  unless  such  dwelling-house  shall  be  so  erected 
or  raised  that  no  external  wall  thereof  shall  be  in  any 
direction  at  a  less  distance  than  twenty  feet  from  tbe 
centre  of  the  roadway."  No  stairs  may  be  constnicted 
with  a  rise  of  man  than  seven  Inches  uid  a  haU^  or  a 
bread  of  less  dun  eight  and  a  half  inches,  dear  of 
noungs,  except  in  the  case  of  windows. 

Clause  81  provides  that "  In  every  chnrch  or  chapel, 
meeting-house,  pubhc  hall,  public  lecture  room,  public 
exhibition  room,  and  pidjlic  place  of  assembly, 
whether  constructed  before  or  after  the  commence-- 
ment  of  this  Act,  all  out  doors  and  bairieis  shall  be 
made  to  open  oa^|^  g^^y^^^nring  tlw 
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time  the  bnildnig  is  in  use,  be  bsteneil  during  snch 
time  by  automatic  bolts  only  so  as  to  open  outwards 
by  presmre  from  inside."  Tliat  is  a  most  valuable 
prcnbioD,  altbougb  it  vill  stttpiise  many  to  leam  that 
the  Comtty  Council  have  still  to  ask  the  sanction  of 
Anliainent  for  powers  to  enforce  the  maldng  of  dofirs 
to  open  ontwards.  Clause  87  ag^dn  has  much  to 
commend  it.  It  runs,  '*  All  oonstnicted  iron  work  in 
any  new  building  shall,  with  the  object  of  protecting 
the  same  from  the  effects  of  fire,  be  encased  to  the 
satisfaction  of  the  district  surreyor,  the  concrete, 
brick  work,  terra-cotta,  or  match  lathing  and  plaster, 
or  cement  not  less  than  two  inches  in  thickness." 
Again,  no  materials  may  be  used  in  the  construction 
or  alteration  of  any  boilding  if  they  have  been  dis- 
approwed  by  the  district  sorveyn-  on  the  gronnd  that 
they  are  of  bad  quality. 

ftrt  Vm.  deals  with  the  means  of  escape  in  case 
of  fire,  and  seeks  to  reduce  risk  of  fire  in  buildings. 
All  "Ugh  boildtngs,"  that  is,  buildings  with  the  level 
of  the  upper  surface  of  the  floor  of  any  storey  a 
greater  height  than  fifty  feet  above  the  level  of  tbe 
footway,  must  have  the  certificate  of  the  Council  that 
its  requirements  have  been  complied  with  before  it 
may  be  occupied  or  let  for  occupation.  Clause  105, 
which  deals  with  access  to  roofs,  is  very  important. 
It  provides  that  every  building,  having  more  than  one 
storey  above  the  gronnd  storey,  or  exeeding  35  feet 
in  height,  shidl  be  provided  with  either  a  dormer- 
window  or  a  door  opeiaBg«otrte  the  roof,  with  proper 
ttxsia  to  it ;  or  a  trap-door  covered  with  copper  or 
zinc,  and  hung  on  hinges  so  as  to  admit  of  the  same 
opening  to  the  fullest  extent,  and  fumkhed  with  a 
counter-weight  50  as.  to  ensure  that  it  sl\all  open 
automatically  when  unfastened,  and  also  with  a  fixed 
or  hinged  step-ladder  leading  to  the  roof;  or  other 
proper  means  of  access  to  tbe  roof,  and  with  a 
sufficient  parapet  or  guard-rail  where  necessary,  to 
prevent  persons  slipping  off  the ,  roof.  A^y  dormer* 
window  or  trap-door  provided  under  tbe  .sub-section 
sbaU  only  be  ^tened  in  such  a  manner  as  to  ensure 
access  to.t3ie  roof  b^ng  always  readily  availaUe  from 
the  iinde  of  the  binlding.  It  1^  be  tbe  duty  of  the 
distiict  siui^'or,  on  finding  that  there  has  been 
Euhne  to  conform  to  these  reqairemoitSi,  to  forthwith 
serve  on  the  owner  notice  to  carry  out  all  svch  works 
as  may  be  necessary  to  conform  to  the  Act. 

Sjifl*;!;  not  .JIow  ttfercnce  to  any  other  clauses 
dtjliii^'  Tiich  (he  I'lrc  danger,  or  to  refi-T  other  matters 
««jth  is  lines  of  building  frontapi^,  [irohibitions  of 
intgular  structure  or  forecourts,  r<)ni:bunication 
bcK&es,  Che  be^ht  of  buildiDgri,  the  numbering  or 
mdog  itieets,  light  and  ventilatjon  of  habitable 
Jjuemenls,  £nough  has  been  aai4  to  shew 

iJwf  tUs  u  ^  my  wide-reading  Bill.  N6  doubt  it 
mflLbejvige^ameaded  iodelulsiiiica  conse  through 
ftmaignt).  twit  its  rnvn  provldons  are  not  hltely  to  be 
materially  altcro^f  Unfo^tmatdy  tbe  coming  session, 
with  its  dissolution  pos^hililies,  may  be  too  short 
■dJ  itanny  lo  enable  the  ii^-.L-ii.irv  fimi!  to  be  given 
to      ofHuidention  u(  thU  vccy  impcictajit  measure. 


BOHEMIAN   INDUSTRIAL  EXHIBITION 
OF  1906. 

For  some  conadenible  time  past,  e^Kcially  in 
German  manufacturing  circles,  plans  have  been  ma- 
turing for  the  holding  of  an  industrial  Ezhilation  of 
more  than  ordinary  magnitude  in  Rdchenberg  in 
1906,  and,  according  to  the  United  States  repre- 
sentative at  that  place,  complete  success  has  beei> 
achieved.  The  guarantee  fund  amounts  to  nearly 
;f  120,000,  to  which  every  City  in  German  Bohemia 
has  contributed.  This  fund  is  only  a  guarantee- 
against  financial  loss,  and  therefore  does  not  repre- 
sent the  outlay  on  buildings,  grounds,  and  adminis- 
tration, for  io  that  part  of  Europe  these  exhilutions- 
are  conducted  upon  a  purdy  business  basis,  and  are- 
expected  at  least  to  meet  expenses.  A  large  number 
of  woikmen  have  been  engaged  in  preparing  tb& 
grounds,  and  it  is  proposed  to  complete  the  build- 
ings, so  that  everything,  including  installatiour 
shall  be  ready  on  the  opening  day  in  May,  1906. 
The  Exhibition  is  to  remain  open  until  October. 
As  no  other  Exhibition,  either  in  Austria  or 
Germany,  is  thus  far  in  contemplation  for  1906, 
it  is  practically  certain  that  Reichenbei^  will  then 
monopolise  the  attention  of  the  exhibitors  and 
public  in  German  Europe.  All  branches  of  Bohemian 
industry— manu&cturing,  forestry,  arts,  &c — will  be 
represented  in  collective  eiUiit^ts.  As  manafiutuiing 
in  Bohentia,  though  carried  on  to  a  vast  extent,  is- 
scattered  in  small  villages  over  a  wide  territory,  it  win 
aiTord  a  good  opportunity  for  the  inspection  of  Bohe- 
mian products,  especially  in  cotton,  linen,  wool,  glass, 
preciouij  and  imitation  stones,  imitation  jewellery,  and 
the  pecuhar  manufactures  of  the  Gablouz  district.  To 
an  inquiry  as  to  whether  foreign  exhibits  were  desired, 
or  would  be  permitted,  answer  was  made  that  auxiliary 
machines  and  materials,  such  as  are  not  manufactured 
in  Bohemia,  would  be  admissible ;  in  other  words, 
only  non-competitive  articles.  Applications  for  space, 
which  should  be  accompanied  by  full  particulars  of  the 
proposed  exhibit,  are  to  be  addressed,  An  die  Austel- 
lungsleitung  grafl.  Schloss,  Rdchenberg,  Bohmen. 


CORRESPONDENCE. 


RURAL  HOUSING  AND  BUtLDZNO 

BYE-LAWS. 

It  may  be  of  interest  to  supplement  the  information 
contained  in  tbe  note  on  "  Building  Bye-laws,"  in  the 
last  xssa&  of  the  youmal.  In  the  twenty  years,  1881 
to  1901,  there  were  created  244  urban  districts.  That 
many  of  these  are  not  in  reality  towns  is  shown  by  the 
Registrar-General,  who  observes,  in  his  report,  **  A 
connderable  number  of  urban  ^tricts,  though  tech- 
nically urban,  are  distinctly  rural  injcharMtw,  i^ffig 
many  cases  small  towns  in  the  niiW'br^^^Mtutal 
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areas,  on  which  thoy  are  dependent  for  their  mainten- 
ance as  business  centres.  At  the  recent  census  (1901) 
there  were  as  many  as  215  urban  districts  with  popu- 
iMioDs  below  3.000;  211  with  populations  between 
3,030  and  5,000 ;  and  260  with  populations  between 
3.000  and  10,000.  In  other  words,  nearly  two-thirds 
<686  out  ofa  total  of  1,112)  of  the  urban  districts  have 
kss  than  10,000  inhabitants."  The  dennty  of  popu- 
lations may  be  gathered  frt«n  the  fact  that  in  the  260 
^^ricts  with  populations  between  5,000  and  io,coc^ 
there  were  on  an  average  less  than  1,300  persons  to  a 
square  mile,  as  compared  with  18,000  per  square  mile 
in  towns  of  over  250,000  persons,  and  about  39,000  in 
(he  County  of  London.- 

There  is  unanimity  of  opinion  that  the  existing  state 
of  rural  housing  is  attributaUe  to  some  extent  to  rural 
authorities  having  applied,  with  the  consent  of  the 
Local  Government  Board,  urban  regulations  to  rural 
area?.  But  sufficient  publicity  has  not  been  gi\-eD  to 
the  fact  that  had  rural  authorities  followed  moreclosdy 
the  intentions  of  the  Public  Health  Act,  1875.  the 
present  state  of  afiain  might  not  have  arisen. 

For  however  weak  the  Act  of  1875  may  be  in  some 
respects,  it  clearly  distinguishes  between  the  paUic 
health  requirements  of  town  and  country.  A  marked 
distinction  is  drawn,  for  example,  between  the  duties 
delegated  to  officials  in  urban  and  rural  areas. 
WhUst  it  is  compulsory  upon  urban  authorities  to 
appoint  a  medical  officer  of  health,  sur\-eyor,  and 
in»peclor  of  nuisances  (Sect.  189),  the  officers  which 
every  rural  authority  shall  appoint  are  the  medical 
officer  or  officers  of  health,  and  the  inspector  or 
inspectors  of  nuisances  (Sect.  190). 

It  is  particularly  noticeable  that  no  provision  is 
made,  in  the  sections  quoted,  for  the  appointmrot  of 
surveyors  in  rural  areas,  and  that  this  omission  was 
intentional  is  shown  by  the  term  *' surveyor"  as 
applied  to  rural  areas  being  merely  included  among 
the  definitions  to  the  Act  (Sect.  4),  thuf:— "<Sur< 
veyor'  includes  any  person  appointed  by  a  rural 
authority  to  perform  any  of  the  duties  of  a  surveyor 
under  this  Act." 

Hence  the  Act  of  1875  implied  that  in  rural  dis- 
tricts sun'eyon'  duties  should  be  of  so  light  a  nature 
as  not  to  necessitate  the  appointment  of  a  special 
officer.  The  fact,  too,  that  the  section  referring  to 
the  ^pointment  of  rural  officers  is  worded  to 
include  the  plural  as  well  as  the  singular  in  the  cases 
both  of  medical  officers  and  inqxcton  of  nuisances, 
is  a  farther  indication  that  the  Act  of  1875  antici* 
pated  the  sanitary  work  in  those  districts  would  be 
covered  the  duties  devolving  upon  the  two  grades 
of  officers  mentioned,  and  provision  was  accordingly 
made  for  increasing  their  number  if  necessary. 

These  intentions  of  the  Legislature  have  been  frus- 
frated  by  the  adoption  of  urban  building  bye-laws, 
for  the  majority  of  rural  councils  have  thus  created 
the  work  of  urban  surveyors  over  the  whole  of  their 
districts,  and  have  in  some  instances  considerably 
extended  the  woik  by  adopting  other  Acts  of  an 
urban  character.  This  has  had  the  effect  in  many 


districts  of  bringing  existing  (or  old),  as  well  as  new 
buildings,  under  town  restrictions. 

When  it  is  temembered  that  in  addititm  to  the 
powers  thereby  placed  in  the  hands  of  surveyors,  the 
medical  officers  of  health  and  sanitary  inspector* 
have  also  lar-reaching  powNs  over  drainage,  water- 
snpi^y,  unhealthy  dwdlings,  and  other  saoitaty  work 
in  doM  relatitm  to  the  duties  of  lurveyois,  it  is  not 
sniprhdng  ihat  in  rural  districts  the  over-lappiiig  of 
work  has  become  vexatious  to  the  public. 

In  a  review  of  the  rural  housing  question  which 
appeared  in  a  former  issue  of  the  youmal*  it  was 
shown  that  some  urban  powers  tend  to  prejudicially 
aSect  sanitary  administration  in  rural  areas,  and  in 
the  interest  of  sanitation,  if  for  no  other  reason,  rural 
councils  should  confine  the  adoption  of  urban  powers 
to  such  parts  of  their  districts  as  have  actually  become 
urban  in  character.  There  is  pertiaps  no  more  mistaken 
notion  in  the  miod  of  the  general  public  than  th^ 
urban  powers  are  bound  to  lead  to  sanitary  improve- 
ments in  rural  parts.  As  a  matter  of  fact,  nrfaan 
powers  are  often  as  unsuitable  for  country  areas  as 
rural  regulations  would  heif  apjdied  to  aowded  cities. 

T.  Bricb  Phillips. 
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Sterilizing  Water. — An  apparatus  for  steriliz- 
ing water,  designed  by  Mr.  P.  G.  Griffith,  is  described 
in  The  Times.  The  apparatus  is  based  on  the  lact, 
which  he  claims  to  have  proved  by  bis  experiments, 
that  in  order  to  kill  the  OT^anisms  of  water-faone 
diseases,  such  as  enteric,  cholera,  and  dysenteryf  it  is 
unnecessary  to  have  recourse  to  a  temperature  so 
high  as  boiling  pcant,  but  that  they  are  immediatdy 
destroyed  by  hettting  the  water  to  any  temperature 
above  73°  C.  (164"  Fahr.).  He  takes  advantage  of 
this  circumstance  to  economise  heat  by  not  nsing 
temperatures  above  80°  C.  (176°  Fahr.)  for  the 
operation  of  stoilizing,  and  he  effects  a  further  eco- 
nomy by  employing  an  interchange  cooling  arrange- 
ment by  which  the  heat  of  the  water  which  has  passed 
through  the  boiler  is  transferred  to  that  which  is  on 
its  way  to  be  sterilized.  Id  this  way  the  ingoing 
water  is  ntade  to  enter  the  boiler  at  a  considerable 
temperatine,  the  consumption  of  fuel  bemg  thus 
reduced,  while  a  corresponding  cooling  is  effected  in 
the  sterilized  water,  which  therefore  becomes  avail* 
able  fat  drinking  pnrposn  much  sooner  than  would 
be  the  case  if  it  issued  almost  at  boiling  pcant.  An 
important  feature  is  a  device  which  automatically  cuts 
off  the  supply  of  water  to  the  cooler  whenever  the 
temperature  of  the  water  in  the  boiler  falls  to  73°  C. 
(164°  Fahr.).  This  consists  of  a  series  of  metal 
capsules,  contahiing  liquids  which  boU  at  diAsMt 
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points,  and  so  arranged  that  the  water-valve  remains 
closed  by  a  spring  until  it  is  forced  open  by  their 
expansion.  A  similar  arrangement,  acting  in  the 
reverse  sense,  extinguishes  the  lamp  should  the  tem- 
perature of  the  boiler  rise  unduly  owing  (o  failure  of 
the  water  supply.  Heat  is  obtained  from  a  petroleum 
Tapoor  lamp.  The  experimental  apparatus  on  view 
at  396.  Eoiton-road,  is  capaUe  of  yidding  about 
to  gaDons  of  water  in  hoar,  with  a  consumption  of 
aonedungover  3001*  (tfoQ,  or  about  half  an  oanceof 
oil  to  a  galkm  of  water,  and  the  deliveiy  of  steiilized 
water  begins  four  or  five  minutes  after  the  lamp  is 
lighted.  The  weight  is  about  120  lb.,  but  it  could 
probably  be  reduced.  The  machine  was  primarily 
designed  for  use  with  armies  in  the  field,  and  the 
water,  strained  through  cloth  or  charcoal  to  remove 
coarser  suspended  matter,  may  either  be  snppUed 
fnMD  a  water  cart  tfarongh  a  flexiUe  pipe  or  pumped 
op  btnn  any  conveniait  stream  or  ptmd. 

Indian  IimiouMTS  in  Tkinidad.  —  The 
Anmial  Colonial  Report  for  Trinidad  and  Tobago 
"fcr  1903-4  states:— That  dmiag  the  period  under 
review,  four  immigrant  ships  arrived  Irom  British 
India,  bringing  with  them  2,458  persons,  of  whom 
676  were  women.  One  return  ship  to  Calcutta 
conveyed  721  peraons,  and  money  to  the  value  of 
j^9.320  besides  gold  ornaments.  These  figure?, 
whQe  bearing  testimony  to  the  comparative  wealth 
which  the  thrifty  East  Indian  imported  under  in- 
denture can  attain  in  this  colony,  indicate  also  that 
Trinidad  is  annually  losing,  by  return  to  their  lutive 
land,  an  appreciable  number  of  men  and  women  who 
have  proved  themsdves  to  be  desirable  citizeiiB. 


MEETINGS   OF   THE  SOCIETY. 

Ordinary  Meetings. 
Wednesday  evenings,  at  8  o'clock 

JANUABY  25,—"  London  Electric  Railways."  By 
the  Hon.  Robeit  P.  Porter. 

Febrl-arv  I.— "The  Navigation  of  the  Nile." 
By  Sir  William  H.  Prbbcb,  K,C.B.,  F.R.S. 
Sir  Robert  Hanbury  Brdwx,  K.C.M.G.,  will 
preside. 

FXBKUAIT  8. — "Time  Development  in  Fhoto- 
ffaplqr,  and  Modem  Mechanical  Methods  of  carrying 
it  oat.'*  By  R.  Child  Bavlsv.  George  Davison 
win  pteside. 

Febrvart  15— 

February  22.  —  "  Some  Misconceptions  of 
Musical  Pitch."  By  John  E.  Borland,  (a)  Visual 
—due   to   conventional   but  inaccurate  notation; 

^ur<a/-'Vo1une  of  tone  mistaken  for  depth, 
bri^tness  for  height. 

mnstrated  by  voices,  instruments  and  diagrams. 

Marcb  I.— "The  British  Art  Section  of  the  St. 
XooisExhilition.'*  By IsidokbSpieliiahn,F.S.A. 
SttEDWAloFOTirntl,  Bait.,P.R.A.,  will  jmside. 


"7 

Dates  to  be  hereafter  announced 

"  The  Protection  of  Buildings  from  lightning." 
By  Kjllingwortr  Hbdoes,  M.Inst.C.E. 

•'The  Present  Aspect  of  the  Fiscal  Qnestion.'* 
By  Sir  Cbables  Malcolm  Kennedy,  K.C.M.G., 
C.B. 

"British  Woodlands."  By  the  RiOHT  Hon. 
Sir  Herbert  Maxwell,  Bart.,  M.P. 

"The  Supply  of  Electricity."  By  JamesNrLSOM 
Shoolbred,  B.A.,  M.Inst.C.E. 

"  Lake  Baikal  and  its  Connection  with  the  Great 
Siberian  Railway."    By  Arthur  Gulston. 

"  Application  of  Electricity  to  the  Location  ot 
Mmeral  D^Kwiti."  By  Altrbd  Williams. 


Indian  Sbction. 
Thursday  afternoons,  at  4.30  o'clock : — 

Febbiarv  16. — "The  Indian  Census  of  1901." 
By  Sra  Charles  A.  Elliott,  K.C.S.I.,  LL.B. 
The  Right  Hon,  Lord  Geoxok  Hamilton, 
G.C.S.I.,  M.P.,  will  prende. 

March  16.—*'  Manipur  and  its  Tribes."  By  T. 
C.  HODSON  (late  I.C.S.}. 

April  6. — 

May  II.— "The  Manufactures  of  Greater  Britam. 
— lU.  India."  By  Henry  John  Tozbr,  M.A. 


Colonial  Section. 
Tuesday  afternoons  at  4.30  o'clock 

January  24.— "British  Commercial  Prospects  in 
the  Far  East."  By  Byron  Brrnan,  C.M.G.,  late 
H.B.M.  Consul-Geoeral  at  Shanghai.  SiR  EDWARD 
A.  Sassoon,  Bart.,  M.P.,  will  preside. 

February  28. -"The  Manufactures  of  Greater 
Britain.— I.  Canada."  By  C.  F.  Jusr,  Canadian 
Govennnnit  Service  in  London. 

March  a8.— The  Maoufiwtnres  of  Greater  Britahi. 
-ir.  AnstnOasia."  By  the  Hon.  Waltkr  Hakt. 
well  Jauks,  K.C.,  Agent'General  for  and  late 
Premier  of  Western  Australia. 

May  23.— "The  Cape  to  Cairo  Railway."  By 
Sir  Charles  H.  T.  Metcalfe,  Bart.,  M.Inst.C.E. 


Applied  Art  Section. 
Tuesdajrs,  at  4.30  or  8  o'clock : — 

January  31,  8  p.m.— "Calligraphy  and  DIu- 
mination."  Two  Papers.  By  Edward  Johnston 
and  Grailv  Hewitt.  Lewis  Foreman  Day, 
Vice-PresideRt  of  the  Society,  will  preside. 

February  21,  8  p.m.— "The  Queen  Victoria 
Memorial  as  compared  with  other  Royal  Memorials." 
By  Marion  H.  Spielmann,  F.S.A.  John 
Belcher,  A.R.A.,  Presidmt  of  the  Royal  Insdtnte 
of  Britidi  Architects,  will  predde. 

March  ji»  8  p.m.— "West  Country  Screens 
and  Rood  Lofts."  By  F.  Bligh  Bond,  F.R.I.B.A. 
G.  F.  Bodley,  R.A.,  «9t^nfefa|^OOglC 
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Apkil  II,  4.30  p.tia.— "Tbe  Honmoental  Treat- 
moit  of  Bronze."  By  J.  Stabkik  GAiomuu  Sir 
Gkorgs  Birdwood,  IC.C.I.E.,'C.S  I.,  vill  preside. 

May  16,  4.30  p.m.— "  Popidar  Jewelry."  By 
Monsieur  Lalique  (Paris).  Arthur 'Lasenby 
Liberty,  J.P.,  wiU  pende. 


Cantor  Lectures. 
Monday  evenings,  at  8  o'clocic : — 

James  F.  Maginnis,  Assoc. M.InstX.E., 
M.Inst.Mech.K.,  "  Reservoir,  S^Iographic, 
and  Fountain  Pens."    Three  Lectures. 

Lectl'RE  I. — January  z^.— Ancient  Writing 
Implements, — The  Stylus  and  Tabula — Calamos  or 
reed  pen — Stencil — Quills,  quill  nibs,  attempts  to 
make  qnills  more  serviceable — Substitutes  for  quills — 
.Sil%*er  pens — Ink  horn  and  penner— Ancient  writing 
outfit — Eastern  vtiting  implements— Sur\iva]  of  ink 
h<mi — Japanese  writing  box  and  pens—  Their  portable 
writing  set — Early  metal  pens— Steel  pens — Baixel 
pens— Fint  patent  for  metislUc  pens— Improvements 
in  steel  pens  with  the  ot^ect  of  increasing  their  ink- 
holding  capacity  —  Reservoir  nibs,  various  illustra< 
tions. 

Lecture  II. — January  lO.—Stylographic  Pens, 
— Rudimentary  forms — Early  patents — Rigid  points, 
needle  points — Various  writing  or  marking  pens — 
Modern  Stylographic  pens,  Nota  Bene,  Cygnet,  and 
otbets — Gold  pens,  deicriptkm  of  manofa^ure. 

Lectorb  III.— February  b.— Fountain  Pens.— 
Early  patents — Solid  ink — Various  reed  arrange- 
ments—  Sdf'filling  Ttnavom,  flexible  reservoirs, 
piston  and  plunger— Modem  types  of  Fountain'peiis, 
Swan,  Ideal,  Conklin,  Pelican,  UnleakaUe,  Wirt, 
(^uill,  Post,  Autofiller,  Fleet,  &c. 

DuGALD  Clerk,  "  Internal  Combustion 
Engines."   Four  Lectures. 
Febmaiy  13,  20,  27,  Match  6. 

Herbert  Laws  Webb,  "T^ephony." 
Four  Lectures. 
March  13,  20, 17,  April  3. 

Alan  5.  Cole,  C.B..  "Some  Aspects  of 
Ancient  ajid  Modem  Embroidery."  Two 
Lectures. 

May  I,  8. 

Henry  Willock  Ravenshaw,  Assoc. 
M.Inst.C.E.,  Mem.Fed.lnst.Min.EQg.,  "  The 
Uses  of  Electricity  in  Mines."   Two  Lectures. 

May  15,  22. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

SIoMDAV,  Jan.  2]...S0CIETY  OF  ARTS,  Jotm-itnet. 

Adelphi,  W.C,  8  p.m.    (Cantor  Lecture.)  Mr. 
James  P.  Maginnis,  "Reservoir,  Stjrlogra^ic, 
and  Fountain  Pens."   (Lecture  I.) 
Oeogi^ihical,  Univenity  at  London,  Burlington- 
cardcnv,  W.,  8}  p.m. 


Brttidi  Architects,  9,  Cond nit-street,  W.,  8  p.m. 
Hr.  James  Ransome,  "  European  Architecture  is 
Iwlia." 

Camera 'Cinb,  Charlnf-cron-road,  W.C,  8}  p.m. 

Ur.  Alfred  East,  "A  Landscape  Fainter  in  Japaa.'*' 
'  Medical,  ti,  Chaodet-atrsat,  v.,  9 p.m. 
London  InstitntleB.  Fhubur-eiicus,  K.C.,  5  p.m. 

Mr.  Hugh  Staanns,  "  AicUtoctnre  frma  Egypt  t» 

Rome." 

TuiSDAV,  Jan.  14  . .SOCIETY  OF  ARTS,  John-street» 

Adelphi,  W.C,  4i  p.m.    (Colonial  Section.)  Ur. 

BjTon  Brcnan,  "  Britiifc  Commercial  Protpecti  io 

the  Far  East." 
Rigral  lastitntioa,  Albemarle  -  street,  W.,  5  p.m. 

Prof.  L.  C.  MialU,  "  Tbo  Structure  and  Lifa  of 

Animals."  (LectanIL) 
Medical  and  Chirurgical,  so,  Hanover- sqoare,  W.^ 

«p.m. 

Civil  Engineers,  as.  Great  George -street,  S.W., 
8  p.m.  I.  Ur.  James  Forest  Brunton,  "  Notos  on 
the  Worlcing  of  the  Shone  System  of  Sewerage  at 
Karachi."  a.  Messrs.  Edmund  Herheit  Stevenson 
and  Edward  Kjrnastoa  Borstal,  **  The  Sewcrsca  of 
Donglas,  lila  of  Man." 

Anthropological,  3,  ^anav■l>•qnar•,  V.,  8|  p.nk 
Annnal  Meeting. 
WaDNEBDAV.  Jam.  >s...SOCIETr  OF  ARTS.  Joha-stiMl, 
Adelphi,  W.C,  8  p.m.   Hon.  Robert  P.  Pwter, 
"  London  Electric  Railways." 

Royal  Society  of  Litaratvio,  ao,  Hanover  sqmre, 
W.,  8}  p.m. 

British    Astrooomical,    Sioa  Coll«fn>  inctoria- 

embaokment.  E.C..  5  P*m. 
TuuKstMV,  Jan.  a6.„Ko]ral,  Bnilington-bouse,  W..  4}  p.m. 
Antiquarlea,  Bnrlington -house,  W.,  8}  p.m. 
London  InatHntian,  FlndMir-ctrcBa,  X.C.,  6  p.m. 

Hr.  Htlaire  Bdloc,  "  Tba  Growth  of  «  Citjr- 

London." 

Royal  Institution,  Al t>em a rie- street,  W.,  5  p.m. 
Prof.  Churton  Collins,  "  The  Philosophy  and  Sig- 
nificance of '  The  Tempest '." 

Electrical  Engineers,  35,  Great  George-sttert,  S.  W.. 
8  p.m.  DtscB^OB  on  Massrt.  W.  H.  Booth  and 
J.  B.  C.  Kershavr's  papers,  "  Fael  Economy  in 
Steam  Power  Plants." 

Camera  Club,  Charing -cross -road,  W.C,  8}  p.m. 
Dr.  Vanghan  Cornish,  "  Wave  Phenomena." 
FaiDAV,  Jam,  37. ..Royal  Institution,  Albemarle- street,  W., 
8  p.m.,  Weekly  Meeting,    q  p.m.,  Mr.  A.  E. 
Wilson,  "  The  Life  of  the  Emperor  Penguin." 

Civil  Engineer*.  Great  Qeoige-stroet.  S.W.. 
,8  p  m.  (Stndenta'  Meeting.)  Mr.  T.  L.  Matthew*. 
".  Concrete- maUng  on  the  AdmlralQ'  Harbous- 
Worfcs,  Dover." 

ArcblteCtnral  Aisocistles,  18,  Tufton-itreet.  West- 
minster, S.W.,  7I  p.m.  Messrs.  J.  B.  Fnltaa  and 
,E.  F.  Reynolds, "  Bysantine  Architecture." 

Clinical,  so,  Hanover- square,  W.,  6\  p.m. 

Physical,  Royal  Collie  of  Science,  South  KeI^- 
sington,  S.W.,  s  p.m.  i.  Dr.  R.  S.  Willows, 
"Action  of  a  Magnetic  Field  on  flie  Discharge 
tbrongfa  a  Gas."  s.  Dr.R.S.  WHlowa  andMr.J. 
Feck,  "  Action  of  Radium  on  the  Electric  ^atk." 
3.  Mr.  P.  PhUlips,  "The  Slow. Stretch  In  ladU- 
rubber,  Glass,  and  Ueta)  Wires  when  subjected  Co- 
a  Constant  Pull."  ^.  Mr.  C.  A.  Bell,  "Deter- 
mination of  Young's  Modulus  for  Glass."  5. 
Dr.  Boris  Weinberg,  "  Some  Methods  for  Stndyiv 
the  Viscosity  of  Solids." 

Botanic,  Inner  Circle,  Regent' s-park,  N.W.,  3]  p.a  - 
SATVaOAY,  Jan.  38...Koyal  Institution,  Albemarte-strcds 
W.,  3  p.m.     Prof.  Chade?QaaB,^fl^  Tflts  b 

.  London."  (fe^teftd^^OTg  IC^ 
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NOTICES. 


NEXT  WEEK. 

MoNUAV,  January  30,  8p.m.  (Canlor Lec- 
ture.) James  F.  Maginnis,  "Reservoir, 
Stylographic,  and  Fountain  Fens."  I<ec- 
ture  II. 

Tuesday.  Jaxuarv  31,  8  p.m.  (Applied 
Art  Section.)  Edward  Johnston  and 
Graily  Hewitt.  Two  papers  on  **  Calli- 
graphy and  Illumination." 

Wednesday,  February  1,8p.m. (Ordinary 
Meeting.)  Sir  William  H.  Preece, 
K.C.B.,  F.R.S.,  "The  Navigation  of  the 
Nile." 

Further  details  of  the  Society's  meetings 
will  be  found  at  the  end  of  this  number. 


EXAMINATIONS. 

The  Society's  Examinations  will  commence 
Monday,  April  loth. 

As  previously  announced,  important  changes 
have  been  made  in  the  Examinations  this  year. 
These  changes,  however,  affect  the  classifica- 
tion of  the  candidates  only,  not  the  general 
system  of  organisation. 

There  are  now  three  Divisions  or  Stages : — 
I.  Elementary.  2.  Intermediate.  3.  Advanced. 

The  Examination  papers  for  the  three  Stages 
will  be  separate  and  distinct.  Candidates 
failing  in  the  Advanced  or  Intermediate  will 
in  no  case  be  granted  a  lower  Stage  certificate. 

Candidates  who  have  not  previously  passed 
in  the  Society's  Examinations  are  strongly 
recommended  to  eater  in  the  first  instance  for 
the  Intermediate  Stage. 

Candidates  who  have  already  passed  the 


Monday,  April  lo. 
(7— lop-m.) 

TuMdaj,  April  ii. 
(7— iop.in.) 

Wednesday,  April  it. 
(7— lop-m.) 

Tbundajr,  April  tj. 
(7—10  p.iii.) 

Friday,  April  14. 
<7. 15— 10  p.m.) 

Accounting  and 

BtuUuDg. 
Portuguese. 
Pr fids-writing. 
Russian. 
Chinese. 
Japanese. 
Hindustani. 

Arithmetic. 
Commeicial  Law. 
German. 
Italian. 
Spanish. 

French. 

Commercial  Histoiy 
and  Geography. 

Typewriting 
(7.30  to  iop.m.). 

Book-keeping. 

English. 

Econcxnics. 

Danish. 

Shorthand 
(7.i5to  iop.m.) 

^  |Arithmetic. 

/  German. 
*  \  Portuguese. 
3  \  Italian. 
'S   J  Russiao. 
I  r  Chioese. 
%  \  Japanese. 
Hindustani. 


Gcnnan. 

(7.3010  lopjtt.). 


Bodi'kee|»ng. 


Pr&is- writing. 


Handwriting  and 

Correspondence. 
French. 


Harmony. 


English. 

Economics. 

Spanish. 


Typewriting 

(7.30  to  10  p.m.).      I  Shorthand 

(7.iStoiop.m.) 

f  rench. 
Danish. 

Commercial  History 
and  Geography. 


Bodi-keeping 
Spanish. 


Rudiments  of  &Iusic 
(7  to9pjn.). 


Commercial  Geo- 
graphy. Shorthand 

(7.15  to  iop.m.j 

Arithmetic. 
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Second-class  or  Third-class  of  the  old  Grade 
I[.  and  have  made  progress^  ought  to  be  able 
to  take  the  Advanced  Stage. 

The  papers  set  will  be  of  the  same  character 
as  those  of  previous  years,  which  will  there- 
fore, as  hitherto,  form  a  useful  guide  to  the 
nature  and  scope  of  the  Examinations. 

The  following  new  subjects  have  been 
added 

Elementary  Stage — Italian. 

Intermediate  Stage — Hindustani. 

Advanced  Stage — Commercial  Law. 
Accounting  and  Banking,  Hin- 
dustani. 

In  the  Advanced  and  Intermediate  Stages 
First  and  Second  -  class  Certificates  will  be 
granted  in  each  subject. 

In  the  Elementary  Stage  Certificates  will  be 
given  in  each  of  the  subjects  enumerated. 
These  will  be  of  one  class  only. 

Certificates  of  proficiency  will  be  granted 
to  each  grade  to  Candidates  who  pass  in 
certain  specified  subjects  during  a  given 
period. 

In  Rudiments  of  Music  Higher  and  Elemen- 
tary Certificates  are  given ;  in  Harmony, 
Higher,  Intermediate  and  Elementary  Certi- 
ficates. 

A  fee  of  2s.  6d.  will  be  required  by  the 
Society  from  each  Candidate  in  each  subject 
in  the  Advanced  and  Intermediate  Stages,  and 
in  the  Elementary  Stage  a  fee  of  2s.  for  one 
subject,  and  is.  for  each  additional  subject 
taken  up  by  the  same  candidate.  The  fees 
for  Harmony  and  Rudiments  of  Music  are  the 
same  as  for  Stages  11.  and  III. 

Medals  and  Frizes  are  offered  in  each 
subject  in  Stages  II.  and  III.  Full  particulars 
will  be  found  in  the  Programme. 

In  choosing  the  subjects  in  which  they  desire 
to  be  examined,  candidates  must  take  notice 
of  the  arrangements  of  the  Time-table,  as  they 
cannot  be  examined  in  more  than  one  subject 
on  each  evening.  The  days  and  hours  of  Exa- 
mination must  be  strictly  adhered  to. 

Examinations  are  also  held  in  the  Practice 
of  Music,  and  \'vtk  Voce  Examinations  in 
French,  German,  Spanish,  Portuguese,  and 
Italian.  For  information  as  to  these  examina- 
tions reference  should  be  made  to  the  Pro- 
gramme. 

The  Time-table  of  the  Examinations  for 
this  year  is  given  on  the  preceding  page. 

The  Programme  for  the  present  year  can  be 
had,  price  3d.,  on  application  to  the  Secretary, 
Socitity  of  Arts,  Adelphi,  London,  W.C. 


CANTOR  LECTURES. 

On  Monday  evening,  23rd  inst.,  Mr.  jAMES 
P.  Maginnis  delivered  the  first  lectures  of  his 
course  on  "  Reservoir,  Stylogra[Aic,  and 
Fountain  Pens." 

The  lectures  will  be  published  in  the  journal 
during  the  summer  recess. 


COLONIAL  SECTION. 

Tuesday,  January  24,  1905  ;  Sir  EDWARD 
A.  Sassqon,  M.P.,  in  the  chair. 

The  paper  read  was  "  British  Commercia 
Prospects  in  the  Far  East,"  by  Byron 
Brenan,  C.M.G.,  late  H.B.M.  Consul-General 
at  Shanghai. 

The  paper  and  report  of  the  discussion  will 
be  published  in  a  future  number  of  the 
Journal. 


PROCEEDINGS  OF  THE  SOCIETY. 


SEVENTH  ORDINARY  MEETING. 

Wednesday,  January  25,  1905  ;  The  RIGHT 
Hon.  Lord  George  Hamilton,  G.C.S.I., 
M.P.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Anderson.  David,  Ashdak.  SataniU-road,  WestdiB- 
on-Sea. 

Childs,  Harry,  47,  London-street,  Reading. 
Dawbara,  Alfred  H.,  i,  St.  James's-place,  S.W. 
De-la-Motte,  Freeman   Alexander,  Cadnant-park, 
Conway. 

Gabbett,  Edward,  Public  Works  Department,  May- 

myo,  Buraia. 
Hobhouse,  Mrs.,  The  Ridge,  Coniham,  WUts. 
Hyde,  John,  Lanier  Heights,  Washington,  D.C., 

U.S.A. 

Kodandaraniiah,  Khajana;  Sompet,  Ganjam  Dbtrict, 

Madras,  India. 
Macaulay,  Thomas  F.,  Roi.brien-hoiise,  Limerick, 

Ireland. 

Mahler,  MissE.,  Sudworth,  New  Brighton,  Cheshire. 

Morris,  Steven  William  Savin,  P.O.  Box  691,  Ciqje 
Town,  South  Africa. 

Munro,  Lauience,  Kronsbein.building,  \%  Main- 
street  East,  HamitlM),  Ontario.  Canada. 

I^itUe,  George,  42,  Mans6dd-ioad,  Word,  Essex. 

Powdl,  A.  H.,  Nerton,  King'Mwraue,  Eding,  W. 
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RCM,  John  Dand,  CLE.,  17,  Pan-maU,  S.W. 
Sadler,  Heniy    Knight,    5,  St.  Andrew't-jdM:^ 

Regent's-park,  N.W. 
Stessor,  Major  Hetbeit,  R.M.A.,  Eutney  Barracks, 

Patsmoath, 

Smith,  Harold  BayldoD,  A.RJ.B.A.,  ii,CoiutUn- 
tioa-hill,  Port  Elizabeth,  Cape  Colony,  South 
Afiiea. 

Stnker,  DtKiald,  Haslemett,  Suirey. 

Watigh,  Perdval  Bentley,  WUtdiall  Cub,  Pariia- 

ment-stteet,  S.W. 
WUtdiead,  Sydney,  24,  Qneen's-road,  WimUedoa, 

S.W. 

The  following  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society; — 

Bayley-Woithington.  A.  B.,  8,  Balfonr-place,  Moont- 
street,  W. 

Deadmai,  Thomas  W.,  58,  Northcote-road,  St. 
Margaret's,  Twickenham. 

Forbes,  David,  5,  Bencdict-road,  Briiton,  S.W. 

Hatschek,  Emil.  A.M.I.Mech.E.,  24,  West  Twenty- 
fifth-street.  New  York  City,  U.S.A. 

Haynes,  Josiah  Edward,  Union  Offices  Stroud  and 
I^ganhill,  Stroud,  Gloucestershire. 

Kerr,  Rennie  Hakolm,  Gokak  Falls,  Belgaum  Dis- 
trict, India. 

McLaren,  WilHam  David,  A.M.LMech.E.,  Tliomason 

Engineeiine  College  Woiluliops,  Roortiee,  India. 
UtcheD,  Arthur  Edward,  10,  Lower  Mount  Pleasant- 

aTCLU!,  Rathmines,  Dublin. 
NichoUs,  Captain  Alfred  Edward,  Cotswold,  Hom- 

chnrcb,  Essex. 
Reynolds,  Major  James  M.,  Burdett,  New  York, 

U.S.A. 

Weiskopf,  Alois,  3,  Sophienstrasse,  Hanover, 
Germany. 

Wharton,  William  Hewley,  L.R.C.P.,  I,  Biick  dam, 
Georgetown,  Demeraia,  Britidi  Guiana. 

^nboQ,  George  Lewis,  52a,  High-road,  Tottenham, 
N. 


The  paper  read  was — 

LONDON   ELECTRIC  RAILWAYS. 
By  The  Hon.  Robert  P.  Porter. 

Cities,  like  individuals,  differ  so  widely  and 
•D  ftmdamentally,  that  what  suits  one  is  not 
adaptable  to  another;  that,  in  short,  the 
^stem  of  locomotion  possible  and  successful 
in  one  ciQr,  may  not  be  practical,  or  may  prove 
a  £ulure  in  another.  One  might  compare 
existing  conditions  in  London  with  tiiose  of 
New  York,  Faxis,  Beilin,  Qiicago,  Glasgow, 
Vienoa,  Buda-Pest,  Philadelphia,  Hamburg, 
Liverpool  and  Boston,  with  a  very  small  per- 
cental of  practical  results.   For  nearly  two 
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years  a  Royal  Commission  has  been  sitting  at 
intervals  and  gathering  information  on  London 
traffic.  In  the  course  of  its  inquiries  some  of 
its  members  have  visited  these  cities ;  but  it 
would  be  interesting  to  know  how  much  of 
practical  value  they  brought  away  with  them 
that  can  be  applied  to  the  conditions  that  con- 
front us  in  dealing  with  rapid  transit  in 
London.  I  do  not  contend  that  it  is  unim- 
portant for  those  dealing  with  London  traffic 
to  be  acquainted  with  what  other  cities  are 
doing  in  this  direction,  or  to  ascertain  by  what 
agencies  difficulties  arc  being  met.  Such 
information  is  of  value  if  only  to  show  what 
not  to  do ;  but  I  am  of  the  opinion  that  after 
all  this  information  has  been  obtained,  we 
come  back  to  the  original  problem  of  London 
and  how  to  relieve  its  congested  streets — a 
problem  which  can  only  be  successfully 
worked  out  by  methods  in  harmony  with  exist- 
ing conditions,  and  not  by  grafting  methods 
which  have  been  developed  under  entirely 
different  conditions  elsewhere. 

To  further  illustrate  this,  it  is  only  necessary 
to  glance  at  some  of  the  maps  of  the  larger  cities 
of  the  world,  and  to  note  their  physical  varia- 
tions. One  authority  thinks  he  discerns  that 
nearly  all  large  cities  are  laid  out  and  deve- 
loped on  one  of  three  distinctive  plans  (each 
plan  requiring  a  different  general  system  of 
transport  routes  to  serve  its  population],  namely, 
the  peninsula,  the  valley,  and  the  radiating 
plan.  I  think  these  divisions  may  be  increased 
by  introducing  the  "  semi-radiating,"  The 
peninsula  plan  has  a  water  front  on  both  sides, 
such  as  New  York,  San  Francisco,  and  Stock- 
holm. The  valley  plan  has  a  river  running 
through  the  centre,  and  the  most  populated 
and  business  districts  on  both  sides  of  the 
river,  such  as  Pittsburg  and  Rome  ;  the  semi' 
radiating  plan,  with  territory  on  one  side  of  the 
water  front,  such  as  Chicago,  Liverpool,  St. 
Louis,  Boston,  Brooklyn,  Milwaukee,  and  other 
cities  of  lesser  importance.  It  is  hardly  fair  to 
classify  such  cities  in  the  radiating  plan, 
because  unlike  London,  Paris,  Berlin,  Glasgow, 
Manchester,  their  radiation  is  entirely  on  one 
side.  Aside  from  geographical  considerations, 
there  are  geological  conditions,  which  though 
overcome  to  a  considerable  extent  by  modern 
engineering,  have  made  it  difficult,  if  not  im- 
possible, to  accomplish  engineering  construc- 
tion in  one  city  that  has  been  comparatively 
easy  in  another.  Especially  has  this  been  the 
case  in  underground  work,  in  which  the  clay 
soil  of  parts  of  London  has  made  both  tunnel- 
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•quite  recently  the  solid  rock  on  which  New  York 
is  built,  was  an  obstacle  for  tube  work,  and 
extremely  difficult  for  shallow  subways.  I 
remember,  when  the  first  subway  in  Boston 
was  projected,  the  grave  doubts  that  were 
entertained  by  the  engineers  as  to  the  success- 
ful issue  of  excavating  the  sandy  soil  upon 
which  that  city  is  built,  and  the  fears  lest 
the  work  should  undermine  the  foundations  of 
buildings.  Again,  few  people  who  knew 
-Chicago  immediately  after  the  fire,  and 
watched  the  enormous  amount  of  pile  driving 
(reminding  one  of  Amsterdam)  which  preceded 
the  construction  of  the  large  public  buildings 
■and  blocks  of  that  city,  would  believe  that  at  a 
level  of  40  feet  below  the  surface,  an  enter- 
prising company  has  practically  duplicated 
the  street  of  the  entire  business  district.  When 
recently  in  Chicago,  I  was  given  the  plans  of 
Bion  J.  Arnold,  a  well-known  engineer,  who 
has  been  employed  to  furnish  a  scheme  for  the 
further  relief  of  traffic  in  the  congested  dis- 
tricts of  Chicago,  in  which  he  proposes  (in 
addition  to  these  freight  tunnels  already  con- 
structed) as  the  best  plan  a  combination  ^)f 
north  and  south  high  level  subways,  with  three 
or  more  low  level  subways  with  lifts  similar 
to  those  in  London,  as  the  most  practical 
«netbod. 

But  aside  from  physical  difficulties  in  the 
treatment  of  rapid  transit  of  modem  cities, 
there  are  political,  and  in  continental  Europe, 
military  exigencies,  which  enter  largely  into 
the  problem.  The  agitation  for  underground 
railways  in  Paris  began  in  the  fifties,  about  the 
time  when  the  first  metropolitan  underground 
section  from  Paddington  to  Farringdon-street 
was  constructed  and  opened.  The  principal 
reason  of  the  opposition  of  the  municipality  of 
Paris  to  underground  railways  was  one  that 
might  be  regarded  as  the  strongest  reason  for 
adopting  them  in  London,  namely,  that  they 
took  people  outside  the  city  boundaries  into 
the  suburbs.  This  was  a  curious  attitude— to 
oppose  new  railways  because  they  would  prove 
of  public  convenience ;  but  it  will  be  readily 
understood  when  it  is  explained  that  such 
facilities  would  involve  a  serious  interference 
-rt  ith  the  octroi  tax  (the  chief  source  of  muoi- 
cipal  revenue)  by  effecting  a  large  transference 
of  homes  beyond  the  octroi.  So  for  a  genera- 
tion or  more  underground  railway  schemes 
slumbered  in  Paris,  and  a  variegated  assort- 
ment of  trams  and  omnibuses  and  motors,  with 
every  sort  of  propulsion  known  to  the  human 
race,  have  struggled  with  a  varying  degree  of 
success  with  the  street  passenger  traffic. 


Turning  to  Berlin,  it  would  be  impossible,  in 
glancing  at  the  map  of  that  city,  not  to  observe 
that  military  considerations,  as  in  Paris,  had  a 
much  larger  share  in  the  design  of  the  Ring- 
bahn,  or  "Circle"  Railway,  opened  in  1877, 
than  any  desire  to  facilitate  the  passenger 
traffic. 

Rapid  Transit  Incubates  Slowly. 

As  it  is  my  purpose  briefly  to  discuss  under- 
ground electric  railways  in  the  solution  of  the 
traffic  problem  of  London,  it  is  not  necessary  to 
do  more  than  refer  to  the  underground  systems 
in  other  cities,  because  London  may  be  re- 
garded as  the  home  of  them  all,  both  tunnels 
and  tubes.  Nor  is  it  necessary  to  remind  this 
audience  that  the  elementary  scheme  for  the 
construci'ion  oi  a  metropolitan  underground 
railway  was  projected  more  than  sixty  years 
ago,  and  after  seventeen  years  of  agitation, 
the  first  Bill  for  the  construction  of  the  Metro- 
politan Railway  (the  section  between  Pad- 
dington and  Farringdon)  was  passed  in  1S54. 
The  work  was  not  begun  until  six  years  latsr 
(in  i860},  but  once  started,  it  was  pushed 
on  rapidly,  and  the  line  opened  for  traffic 
in  1863.  Here  we  have  the  nucleus  of  the 
underground  systems,  which  were  increased 
from  time  to  time  very  much  on  the  in- 
stalment plan,  and  nearly  a  generation  had 
passed  away  before  the  final  link  of  the 
Inner  Circle,  comprising  the  Metropolitan  and 
Metropolitan  District  Railway,  was  com- 
pleted. However  impatient  we  may  sometimes 
be  wirh  the  present  generation,  it  would  be  as 
well  for  our  nervt-s  perhaps  if  we  occasionally 
revived  the  memories  of  the  long  protracted 
controversies  of  our  fathers.  However  fast  we 
may  travel  when  all  the  work  now  in  progress 
of  completion  is  open  for  traffic,  and  all  the 
recommendations  of  the  Royal  Commission  on 
London  Traffic  now  under  consideration  are 
carried  out,  and  all  tracks  of  the  surface  rail- 
ways entering  and  crossing  London  are  elec- 
trifled,  history  tells  us  that  rapid  transit  incu- 
bates  slowly,  and  requires  much  careful  nursing 
in  order  to  bring  it  to  a  healthy  and  vigorous 
maturity.  Paris,  as.  I  shall  presently  show, 
has  been  nearly  a  half  a  century  developing  its 
Metropolitan  Underground  Railway.  New 
York,  with  all  its  new  world  energy,  appointed 
commissions  and  talked  for  nearly  a  quarter  of 
a  century  before  it  got  down  into  the  rock  and 
built  its  subway ;  and  even  the  breezy  city  of 
Chicago  allowed  that  well-known  street  railway 
expert  (Mr.  Yerkes)  to  come  and  go  before  it 
seems  to  have^.dj^cj^Q^j^^htelow  the 
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jiucy  mud  into  which  it  had  driven  piles  to 
hold  up  sky-scrapws,  was  a  clay  as  good, 
if  not  better,  than  that  of  London,  through 
which  to  cut  its  tunnels.  No  !  Whatever  may 
be  said  of  the  condition  of  the  underground 
railways  of  London  when  the  electrification 
was  undertaken  by  the  joint,  enterprise  of 
Eagtand  and  America,  the  Inner  Circle  was 
for  its  time  a  monumental  work  of  engineer- 
ing, la  this,  as  in  so  many  other  branches 
of  constructive  engineering  enterprise,  England 
showed  the  way  for  other  countries  to  follow. 
To  be  sure  this  assertion  has  been  qualified 
a  little  by  my  firiend,  Mr.  James  Dredge,  the 
Editor  of  Engineering,  who  recently  said, 
"  It  is  our  way,  when  we  have  completed  some 
great  work,  to  be  so  satisfied  with  the  com- 
pletion and  execution  that  we  leave  it  to 
remain  unaltered,  a  great  monument,  forget- 
ful of  the  fact  that  such  monuments  mark  the 
graves  of  progress."  But  in  the  case  of  the 
Metropolitan  and  the  District,  this  does  not 
spply,  for  the  present  year  we  hope  will  find 
them  altered. 

The  First  Tubular  Railway. 
From  the  first  underground  railways,  we 
naturally  turn  to  the  first  tubular  railway 
which  was  made  possible  by  the  application 
of  electricity  for  traction  purposes,  and  we 
find  it  to  be  purely  a  British  idea,  and  first 
pot  to  practical  use  in  London.  An  interest- 
ing account  of  the  origin  of  tubular  rail- 
ways appeared  a  year  or  two  ago  in  the 
testimony  of  Sir  Benjamin  Baker  before  a  Par- 
liamentary Committee: — 

"Mr.  Cbatles  Gtu  Mott,  Chaiman  of  the  South 
LoDdoD  Railway  (said  Sir  Boijamin  Bakerl,  came 
one  day  and  told  me  that  he  proposed  to  go  to  Par- 
limnt  for  a  tube  railway  from  Stockwell  to  the 
Cky,  coing  under  tlie  Thames  by  London  Bridge. 
L'ndoiditedly  the  present  state  of  the  tnbe  mania,  as 
yon  miiy  can  it,  dales  from  that  time.  I  told  Mr.  Mott 
that  there  would  be  a  tremendous  parliamentaiy 
appcMitioo,  because  it  was  a  novel  affair ;  questions 
would  be  laiaed  of  damage  to  property,  damage  to 
Londoa  Bridge  and  all  the  other  things.  And  so  it 
toned  oat ;  but,  however,  after  great  hesitation,  the 
Act  was  granted.  The  late  Mr.  John  Walter,  M.F., 
(tf  Thr  Tifius,  was  the  Chuiman  of  the  Comnnttee, 
and  I  remember  he  told  me  the  day  after  that  he  was 
so  aaxiOiis  about  it,  and  about  the  danger  of  making 
these  tube  raQways,  especially  as  regards  London 
Bn^e,  that  be  w«ot  at  5  o'clock  in  the  morning  and 
stood  oa  London  Bridge  and  pictured  to  himself 
Undon  Mdgfe  tolteifai^  and  then  he  thought  after 
awUle,  Aitif  tUs  lUng  bear  gnat  socceu  it  would 
kad  to  a  intt  datkqmciit,  and  be  finally  hardened 
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his  heart,  and  he  passed  the  City  and  South  London. 
That  is  the  origin  of  all  these  tnbe  railways.  English 
engineers  are  reproached  for  want  of  enter{»ise,  but 
they  cannot  be  reproached  in  this  respect.  This  is 

solely  a  British  idea." 

Through  the  courtesy  of  Mr.  Thomas,  of  the 
Gra^hiCf  and  Mr.  Jenkin,  General  Manager 
of  the  City  and  South  London,  Z  am  able  to 
present  slides  showing  the  ceremonies  at  the 
opening  of  the  first  I-ondon  tube,  November 
4th,  1890,  upon  which  occasion  Mr.  Mott,  the 
present  chairman,  took  the  chair,  and  the  King 
(then  Prince  of  Wales)  made  a  speech,  in 
which,  among  other  things,  he  said  :— • 

"I  have  also  to  return  you  my  Ihants  for  having 
given  me  the  opportunity  to  be  here  to-d.iy,  and  to 
have  inaugurated  a  work  which  I  have  little  doubt 
will  be  of  the  greatest  use  to  the  community  at  large, 
and  especially  a  great  boon  to  this  great  metropolisi 
It  must  be  a  matter  of  sincere  thought  to  all  of  us, 
the  ever-increa^g  growth  of  this  great  metropolis, 
with  its  means  of  access,  owing  to  the  great  increase 
in  the  population,  becoming  more  and  more  difficult. 
Therefore  this  railway  to-day,  this  first  electric  rail- 
way iiduch  has  been  started  hi  England,  win,  I  hope, 
to  a  very  great  extent  do  much  to  alleviate  the  con- 
gestion of  the  traffic  which  now  exists,  so  that  business 
men  who  have  a  great  distance  to  go  will  find  easy 
means  of  getting  away  from  this  great  city  and  enjoy- 
ing the  fresh  air  of  the  country ;  and  that  it  will  also 
be  a  great  boon  to  the  working  men  who  are  obliged 
to  work  in  an  unpleasant  atmosphere,  who  will  be 
able  to  get  away  for  a  little  fresh  air.  Not  only  is  this 
railway  a  very  remarkable  one  from  a  scientific  point 
of  view,  but  it  has  this  great  ad%-antage,  that  it  has 
two  tunnds.  This  is  distinct  from  the  one  tunnel 
which  characterises  the  present  underground  railway ; 
and  also  the  advantage  that  it  has  netiher  smohe  nor 
steam,  and  ample  ventilation." 

There  were  many  difficulties  experienced  in 
the  promotion,  construction,  and  equtproeof  of 
the  first  electric  tube,  and  it  was  not  until  Mr.' 
C.  G.  Mott,  a  director  of  the  Great  Western 
Railway,  became  chairman,  that  the  money 
was  raised,  and  the  work  fairly  began.  Electric 
traction  was  then  in  its  infancy,  and  various 
plans  were  discussed  and  abandoned  before  a 
satisfactory  system  was  at  length  worked  out. 
It  was  at  first  proposed  to  place  the  motors  at 
each  end  of  the  train,  but  subsequently,  fearing 
the  Board  of  Trade  might  object  to  this  arrange- 
ment, it  was  determined  to  put  both  motors  on 
a  separate  vehicle  of  light  weight,  which  could 
be  easily  attached  and  detached  from  'the 
trains.  This  was  the  form  finally  adopted,  and 
the  railway  has  been  worked  on  this  principle 
ever  since  it  was  opened,  and  the  arrangement 
bdng  recognised  as  efi^5|^%^G<@q@rti|^, 
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its  use  has  spread  far  and  wide  both  in  this 
conntiy  and  abroad.  No  objection  being' now 
raised  by  the  Board  of  Trade,  the  motors  on 
most  of  the  other  railways  are  being  placed  on 
the  carriages  of  the  train,  but  the  City  and 
South  London  still  adhere  to  the  separate  loco- 
motives, the  general  manager  believing  they 
have  an  element  of  safety,  and  are  as  efficient 
in  working'.  The  railway  has  now  been  ex- 
tended to  Clapham  Common  on  the  south,  and 
to  the  "Angel,"  at  Islington,  on  the  north; 
and  a  further  extension  to  King's-cross,  St. 
Pancras,  and  Euston,  is  in  progress  of  con- 
struction^ 

The  New  Tunnels  of  Chicago. 
Having  given  full   credit  to  the  British 
metropolis  for  inaugurating  underground  and 
■electrical  tubular   railways  and  to  British 

•  engineers  for  first  putting  them  in  operation, 
-you  will  pardon  me  if  I  digress  in  order  to  call 
attention  to  some  interesting  work  I  have 
recently  inspected  in  other  cities,  notably  New 
York,  Chicago  and  Boston,  and  to  what  is 
going  on  in  the  construction  of  underground 
'railways  in  Paris  and  Berlin.  Not  that  I 
think  these  undertakings  have  much  bearing 
on  the  present  solution  of  the  traffic  problem 
of  London,  but  they  are,  in  themselves,  in- 
structive and  enterprising  experiments  well 
worth  a  reference  on  this  occasion.  First,  we 
will  take  Chicago,  because  that  go-ahead  city 
has  evolved  and  really  put  into  operation 
something  original  in  the  way  of  electrical 

^.lunde^ground  transportation.  The  idea  seems 
rto  be  "  the  streets  for  the  people,  the  tunnels 
•for  merchandise,  coal  and  freight."  We- 

heard  something  of  this  kind  last  year  before 
*the  Royal  Commission  on  London  traffic  from 
■Sir  Henry  E.  Knight,  who,  you  may  remember, 

proposed  to  construct  a  tube  under  London 

•  large  enough  to  enable  whole  truckloads,.  by 
means  of  lifts  or  inchnes,  to  be  sent  on  the 

•tube  lines  without  any  transhipment  at  the 
goods  stations.  At  the  time,  this  proposal 
.seemed  to  strike  the  London  daily  press  as 
humorous,  but  in  Chicago  it  is  being  strongly 
urged  as  sensible  and  practical.  If  such  a 
scheme  asthis  were  put  into  force  itmight  relieve 
the  streets  of  the  crawling  vans,  and  of  that 
hideous  innovation,  the  motor  lony.  Another 
reason  why  this  motto  appealed  to  Chicago 
was  that  the  promotors  ingeniously  announced 
their  intention  at  the  psychological  moment, 
^fter  a  protracted  strike  of  drivers  and  truck- 
men, during  which  the  strikers  refused  to 
permit  the  dead,   conveyed  by  non-union 


Jatmary  aj,  1905. 

men,  to  be  diiven  to  the  cemetery.  But 
I  am  getting  a  little  ahead  of  my  story 
and  must  describe  the  new  Chicago  tunnels 
and  the  condition  of  affairs  which  has  pro- 
duced them.  The  growth  of  population  in 
Chicago  has,  as  you  know,  been  very  great 
and  very  rapid.  At  the  time  the  fir»t  section 
of  the  London  Underground  was  opened,  the 
population  of  Chicago  was  about  150,000. 
To-day  it  is  more  than  two  millions.  So  you 
will  see  that  they  have  had  to  move  a  little 
more  rapidly  in  their  undertakings  to  meet 
this  increase  of  population  than  has  been 
necessary  in  some  of  the  older  cities.  From 
1837,  when  Chicago  first  appears  as  havinjir 
any  population  at  all,  to  1902,  the  average  rate 
of  increase  in  the  population  has  been  a  little 
over  8^  per  cent,  per  annum.  London  during 
this  last  half  century  has  increased  in  popula- 
tion about  liper  cent,  per  annum.  The 
increase  of  railway  mileage  centreing  in 
Chicago  has  been  as  great,  and  in  1902  that 
mileage  so  centreing  and  having  its  termini  in 
the  city  amounting  to  not  less  than-40  percent, 
of  the  entire  railway  mileage  of  the  United 
States.  -  As  you  will  see  from  the  map,  these 
railways  all  pour  in  their  freight  and  passengers 
in  sections  of  the  city  fronting  along  the 
nver,  which  has  an  unfortunate  fault,  so  the 
Chicago  people  think,  of  running  both  north 
and  south,  and  east  and  west,  and  hence  it 
must  be  crossed  in  many  directions.  The  city, 
therefore,  is  divided  into  three  divisions.  This 
water  barrier  has  been  the  fixed  condition  that 
has  been  recognised  and  referred  to.  Town 
divisions  were  established  on  its  lines  and  its 
boundary  divides  all  wards  throughout  it» 
course.  The  water,  gas  and  sewage  systems 
are  laid  out  with  regard  to  It.  Diagonal 
streets  or  avenues  to  the  business  centre 
are  determined  by  its  course.  In  short, 
it  is  primarily  responsible  for  the  congested 
condition  of  the  business  centre,  honeycombed 
with  freight  depdts,  limiting  as  it  does  by  its 
moveable  bridges  its  area  to  a  little  more  than  a 
square  mile,  that  is,  the  section  within  the  area 
besieged  as  it  were  by  these  railways,  about  a 
mite  wide  and  a  mile  and  a  half  long.  It  goes 
without  saying  that  the  manufacturing  district 
has  grown  up  along  the  course  of  this  ri\-er, 
and  naturally  all  lines  of  business  that  can  be 
more  profitably  conducted  by  navigation  have 
sought  its  frontage,  while  the  Lake  Shore  is 
being  appropriated  for  parks  and  pleasure 
gardens.  The  banks  of  the  three  branches 
of  the  river  have  been  built  up  by  all  sorts  of 
industries,  and  tly^^J^lg^Q^^^sglcconcen- 
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tration  of  freight  and  traffic  business  that  would 
be  difficult  to  find  in  aln^ost  any  other  city  of 
the  world.  The  value  to  a  district  of  this  sort 
of  a  duplicate  of  all  its  thirty  miles  of  streets, 
forty  feet  below  the  surface,  is  naturally  great. 
Here,  then,  is  what  I  found,  to  my  surprise, 
when  in  Chicago  last  month.  The  story  of  the 
construction  of  these  tunnels  is  perhaps  the 
most  interesting-  and  picturesque  branch  of 
underground  railway  building  that  we  are 
likely  to  touch  upon  this  evening.  While 
Chicago  may  have  been  a  long  while  in  dis- 
covering  the  value  of  underground  railways, 
after  that  discovery  was  made,  the  promoters 
of  the  enterprise  lost  no  time  in  carrying  it  out. 
Work  on  the  tunnels  was  commenced  on  the 
3rd  September,  1901,  and  in  12}  months  from 
the  date  of  actual  work,  1 2  miles  of  tunnel  were 
completed,  making  an  average  of  more  than  a 
mile  of  tunnel  per  month.  Last  September,  three 
years  after  the  inauguration  of  the  work,  over  30 
milesof  these  tunnels  were  finishedandequipped 
with  rails  and  overhead  electric  wires,  and  the 
Illinois  Tunnel  Company,  which  has  exploited 
this  enterprise,  expects  to  have  it  completed 
and  ready  to  deliver  not  less  than  50,000  tons 
of  freight  each  day  early  in  the  present  year. 
These  tunnels  have  walls  of  concrete,  and  are 
of  horseshoe  shape.  They  are  of  two  sizes ; 
trunk  conduits,  12  ft.  9  in,  wide,  and  14  ft. 
6  in.  high,  irside  measurements  ;  and  lateral 
conduits,  6  ft.  wide,  and  7  ft.  6  in.  high,  inside 
measurement.  The  smaller  tunneU  are  con- 
structed with  13  in.  bottoms  and  10  in.  walls. 
The  trunk  tunnels  have  21  in.  bottoms  and 
18  in.  walls.  The  roofs  of  the  tunnels  are  not 
allowed  to  come  closer  than  24  ft.  6  in.  from 
the  surface  of  the  street.  These  tunnels,  as  I 
have  said,  contain  the  cables  for  an  automatic 
telephone  system  now  in  operation,  and  already 
serving  between  4,000  and  5,000  stations.  The 
cables  are  strung  along  the  roof  and  the  walls 
of  the  tunnel  on  each  side,  and  room  is  left  on 
the  floor  for  a  track  or  tracks  of  a  railway 
system.  By  an  additional  ordinance,  passed 
by  the  City  Council  last  year,  the  company  has 
secured  the  right  to  use  apparatus  for  the 
transmission  of  freight,  such  as  newspapers, 
mail  matter,  packages,  parcels,  merchandise 
and  coal,  and  in  fact  all  classes  of  freight  that 
can  be  conveyed  into  the  tunnel  by  the  lifts. 
The  cars  used,  a  photograph  of  which  I  am 
able  to  show,  are  capable  of  carrying  seven 
tons  of  coal,  or  twenty<four  barrels  of  flour,  or 
two  Ivge  upright  pianos  in  cases.  The  presi- 
dent of  this  enterprise,  Mr.  Albert  G.  Wheeler, 
in  whose  company  I  spent  three  hours  in 


these  tunnels,  informed  me  that  he  had 
already  made  a  number  of  contracts  for  the 
supply  of  coat  to  the  large  business  blocks^ 
hotels,  manufactories,  &c.,  in  this  district. 
You  will  no  doubt  be  wondering  how  these 
tunnels  are  to  be  operated,  and  the  answer  to- 
this  question  I  will  leave  to  the  gentlemen  who- 
have  promoted  and  carried  out  the  under- 
taking. We  have  here  their  advertisement,, 
in  the  crisp,  te^e  inimitable  Chicago  way  of 
putting  it  befofe  the  public,  taken  from  the 
Chicago  Daily  Journal  of  October,  31st,. 
1904  :— 

"  What  the  ,'^b'it'ay  means  to  Chicago, — Clean 
streets,  pure  air,'  sunlight  for  ihe  people,  under- 
ground subway  fo<  freight  traffic,  just  the  reveree  of 
New-  York  and  Lcmdon,  where  the  people  are  ;mfc 
underground,  and  teaming  and  trucking  gi\-en  the 
preference. 

Coal,  ashes,  dirt,  excavations  from  new  building 
sitfB,  oiFal,  &c.,  taken  off  the  streets  and  hauled 
unflerground,  all  the  dirt  and  annoyaace  abolished. 

I' Relief  for  the  most  congested  district  in  the 
world,  in  i  \  square  miles  of  downtown  Chicago 
there  is  centred  35  per  cent,  of  the  railway  mileage 
of  the  United  States  and  14  per  cent,  of  the  entire 
world's  mileage,  the  terminals  of  38  truck  line  rail- 
roads. In  this  email  territory  an  average  of  40,300,000 
tons  of  freight  are  shipped  in  and  out  in  one  year. 

'■  Every  building  in  the  business  district  equipped 
with  tunnel  connections,  and  thus  in  direct  communi- 
cation with  every  railroad  and  steamship  line  in  the 
world. 

"  Freight,  merchandise  and  fiiel  hauled  in,  ashes,, 
dirt  and  refuse  hauled  out. 

"  Uninterrupted  free  traffic  on  the  surface  for  the 
people  who  walk,  drive,  or  ride  in  surface  and  ele^-ated 
cars — the  streets  for  the  people,  the  tunnels  for  mer- 
chandise, coal  and  freight. 

"While  New  York  boasts  of  the  '  Subway,*" 
Chicago  quietly  goes  ahead  with  the  largest  and 
longest  system  of  tunnels  ever  constructed — 12  miles- 
longer  than  any  in  the  world — and  many  miles  stilk 
under  way  to  be  constructed. 

"  A  system  unparalleled  in  all  the  world — ^typical 
of  modem,  progressive,  hustling  Chicago." 

Chicago  itself  having  spoken,  it  is  only  neces- 
sary to  add  that  a  company  representing  on  its 
board  many  of  the  Important  railways  centreing- 
in  that  city,  has  been  formed  with  a  capita] 
of  ;^io,ooo,ooo  to  take  over  the  property  from 
the  original  construction  company,  and  it  is 
believed  in  Chicago  that  the  experiments  will 
be  successfiil.  Those  interested  in  these  pro- 
blems of  street  trafiBc  of  cities  will  naturally 
watch  its  developmentwith  conslderaUe  interest 

and  perhaps  some  speculatiom-  i 

Digitized  by  ^orOOy  It: 
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Rapid  Tbansit  Work  in  New  York. 

Passing  from  Chicago  to  New  York,  it  is 
not  roy  intention  to  describe  the  various  sys- 
tems of  rapid  transit  of  that  city  any  more 
than  it  has  been  my  aim  to  do  in  the  case  of 
Chicago,  but  merely  to  add  a  few  words  de- 
^ribing  the  operation  of  the  new  subway  which 
was  opened  a  few  months  ago,  and  to  refer  to 
some  of  the  additional  undertakings  now  in 
progress  of  completion  which  have  for  their 
purpose  the  improvement  of  the  existing  faciU- 
ties  in  this  city.  As  a  matter  of  fact,  it  may 
be  said  of  New  York  that  from  the  Battery  to 
f  50th  Street  it  is  a  perfect  gridiron  of  mechan- 
ical traction.  To  be  sure,  there  are  many 
cross-town  horse-cars  still  remaining  in  wards 
called  the  down  town  district,  but  there  are  ten 
or  a  dozen  longitudinal  surface  tramways  with 
<heir  cross-town  connections,  which  carry  in  the 
neighbourhood  of  600  million  passengers  annu- 
ally, and  none  of  these  railways  appear  on  the 
map  of  New  York,  to  which  I  shall  call  your 
attention.  The  map  shows  only  the  elevated 
railways,  the  subways  present  and  proposed, 
the  New  York  Central  Railway  tracks,  and 
the  important  improvements  already  inaugu- 
rated by  the  Pennsylvania  Railway  Company. 
Two  sections  of  the  subway  have  now  been 
■completed  and  opened.  These  sections  com- 
prise the  first  of  the  subway  schemes.  The 
•construction  work  was  begun  on  Marcli  24th, 
1900,  and  completed  in  a  little  over  four  years, 
the  second  section  being  opened  while  I  was 
in  Xew  York.  The  contract  covered  the  con- 
struction of  a  four-track  subway  from  City 
Hall  to  96th  Street,  a  distance  of  671  miles, 
■an  extension  to  the  west  side  of  the  City  of 
Kiogsbridge,  made  up  of  3-85  miles  of  three- 
track  construction,  and  three  miles  more  of 
two-track  construction ;  and  an  extension  on 
the  east  side  of  the  city  to  Bronx-park  of 
2-8g  miles  of  three-track  and  4-24  miles'  of 
two-track  construction,  making  a  total  of  20*69 
miles  of  subway  and  elevated  structure,  pro- 
viding for  63  miles  of  single  track. 

It  is  sometimes  assumed  that  these  20  miles 
are  all  subway,  but  such  is  not  the  case. 
There  are  xo^  miles  of  subway,  built  with  steel 
columns  supporting  the  streets  ("  cut  and 
cover  "  lines  laid  within  a  few  fieet  of  the  street 
surface),  4I  miles  of  concrete  arch  construct- 
ion {i.e.,  tunnel  work  through  hills  or  elevation 
or  under  streets  where  underground  tracks 
bad  to  be  avoided),  and  5  miles  of  elevated 
structure  {i.e.,  the  viaduct  at  the  extreme 
north  ends  of  the  two  branching  lines).  The 
local   service    consists  of  five-car  trains. 
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which  run  on  a  one  minute  headway  on  the 
main  part  of  the  line,  with  alternative  trains 
to  each  branch.  The  contract  calls  for  a 
speed  of  14  miles  an  hour  from  end  to  end  of 
the  line,  but  this  if  anything  is,  I  think,  ex- 
ceeded. The  average  distance  between  the 
stations  {52,300  feet.  The  photographs,  which 
have  been  kindly  given  me  specially  to  be 
used  at  this  lecture  by  Mr.  Barclay  Parsons, 
the  chief  engineer  of  this  important  work,  will 
give  you  some  idea  of  the  New  York  subway 
trains  in  operation.  The  cars  are  very  com- 
fortable, and  it 'is  surprising  how  quickly  the 
motor  men  and  other  ofiicials  have  taken  up 
this  new  business,  for  unlike  the  electrification  of 
the  existing  railways  here,  and  for  that  matter, 
the  electrification  of  the  Manhattan,  the  New 
York  subway  was  started  up  as  it  were  in  the 
night,  whereas  in  cases  of  electrification  of 
steam  railways,  the  electric  trains  run  for  a 
time  interspersed  with  steam  locomotives,  and 
the  change  is  gradual.  The  whole  thing  works 
as  smoothly  as  if  it  had  been  going  on  for  a 
number  of  years.  I  find  the  express  trains 
running  at  average  speeds  of  thirty  miles  an 
hour,  specially  convenient  in  reaching  points 
like  ^2nd  and  95th  Streets.  You  can  save 
time  if  you  are  going  to  an  intermediate 
station,  some  distance  from  the  business 
section  of  the  city,  by  taking  an  express 
train  to  the  nearest  station,  and  a  local  train 
which  stops  at  every  station. 

Work  under  CoNSTRrcTioN  in  New 

YORK. 

On  the  map,  which  we  are  looking  at,  is 
shown  not  only  the  new  subway  as  in  opera- 
tion, but  the  proposed  lines  which  in  all  proba- 
bility will  soon  be  under  construction,  for  I 
note  in  a  cable  despatch  from  New  York  that 
the  last  report  of  the  engineer  of  the  Rapid 
Transit  Commission,  who  has  this  matter  in 
charge,  will  probably  be  put  into  effect.  This 
will  give  another  line  from  the  down  town  dis- 
trict  to  connect  with  the  present  subway 
at  42nd  Street.  It  will  also  give  another 
line  along  Lexington -avenue  towards  the 
East  River.  There  will  also  be  some  link- 
ing up  in  what  is  called  the  Borough  of 
the  Bronx,  and  an  extension  beyond  the  present 
termini  in  that  division,  in  the  direction  of 
White  Plains.  I  also  call  attention  on  this 
map  to  what  are  called  the  Hudson  River 
Tunnels,  connecting  New  York  or  Jersey  City 
and  New  York  with  Hoboken  ;  the  first  of  these 
tunnels  goes  under  the  river  from  HolH>ken  to 
Christopher-street,  [flpJeMw^  Qo©$f @  Ex- 
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changer-place,  Jersey  City,  to  Church  and 
Cortland-streets,  in  New  York. 

This  brings  us  to  the  important  work  which 
the  Pennsylvania  Railway  Company  is  doing 
in  New  York,  some  idea  of  which  may  be 
gathered  by  the  admirable  photographs  which 
were  presented  to  me  specially  for  this  paper  by 
Mr.  George  Gibbs,  a  member  of  the  committee 
of  the  engineers  appointed  to  superintend  the 
work.  By  this  enterprise,  a  solution  of  the 
problem  of  the  physical  connection  of  New 
York  City  with  the  trunk  lines  terminaticg  on 
the  west  bank  of  the  Hudson  in  Jersey  City, 
will  be  s<rfved,  as  well  as  a  through  connep- 
tion  without  ferry  transfer  with  Long  Island. 
The  single  length  of  its  tunnel  line  from  its 
portal  in  New  Jersey  to  its  portal  in  Long 
Island  will  be  5-6  miles,  and  in  this  distance 
there  are  to  be  somewhat  over  15  miles  of 
single  track  tunnels.  Long  Island,  as  many 
present  are  aware,  is  not  only  an  excel- 
lent summer  residential  stretch  of  country 
bounded  on  the  west  side  by  the  Atlantic 
Ocean,  on  the  other  by  Long  Island  Sound, 
but  Montawk  Point  is  about  200  miles  nearer 
Queenstown  than  New  York,  and  it  has  long 
been  the  cherished  idea  of  certain  enterprising 
railway  men  in  America  to  make  this  the  port 
of  departure  for  some  of  the  large  ocean  liners. 
These  important  tunnels  of  the  Pennsylvania 
Railway  Company,  completed  so  as  to  make  a 
direct  rail  route  from  any  part  of  the  United 
States  under  both  the  rivers  and  New  York, 
make  the  journey  by  water  considerably  less. 
The  Pennsylvania  Railway  Company  has 
acquired  the  entire  Long  Island  Railway 
bystem  which  runs  along  both  shores  with  a 
third  track  through  the  centre  of  the  island. 
The  amount  of  lighterage  saved  by  these  im- 
portant constructions,  to  say  nothing  of  the 
additional  convenience  to  passengers,  will  be 
enormous.  It  is  said  that  the  cost  of  these 
Pennsylvania  improvements  will  be  in  the 
neighbourttood  of  ;^io,ooo,ooo  sterling.  A 
comprehensive  engineering  and  construction 
agreement  for  the  mechanical  and  electrical 
engineering  for  the  entire  work  has  been  made 
wiih  Messrs.  Westinghouse,  Church,  Kerr, 
and  Co.,  who  I  think  were  also  selected  as 
engineers  to  the  architects.  The  general 
direction  of  the  whole  work  is  assumed  by 
President  Cassatt,  and  the  special  supervision 
by  Mr.  Samuel  Rea,  fourth  Vice-President,  to 
whom  all  departmental  bodies  report.  I  wish 
it  were  possible  for  me  to  explain  with  some 
detail  the  extent  and  character  of  this  under- 
taking, which  in  its  tunnels  and  underground 


project  is  one  of  the  greatest  ever  undertaken. 
To  do  so  and  to  use  even  a  part  of  the  materia) 

given  me  when  in  New  York,  would  be  suffi- 
cient for  an  evening  lecture.  The  photographs- 
and  plans  will  give  some  idea  of  its  magnitude 
and  importance.  While  an  American  firm  has- 
charge  of  the  electrical  side  of  the  work,  aa 
English  firm  (Messrs.  Pearson  and  Son]  ha» 
the  equally  difficult  task  of  driving  these 
tunnels  under  the  two  rivers.  The  tubes  will 
be  driven  by  the  shield  method  through  the 
silt  composing  the  river  bottom,  and  with  the 
aid  of  compressed  air.  Near  the  east  shore  «f 
the  North  river  it  is  expected  that  rock  will  be 
encountered.  The  general  design  of  these 
tube  tunnels  is  shown  in  the  figure  1  produce 
on  the  screen.  They  are  of  hea\7 flanged  cast 
iron  sections,  lined  with  concrete  two  feet  ii> 
thickness.  The  substantial  supports  tox  the 
railway,  consisting  of  steel  screw-pile  columnst 
are  also  shown,  these  supports  being  used  Id' 
all  silt  formation.  A  novel  provision,  insuring 
safety  in  operation,  will  consist  of  the  concrete 
side  benches  extending  above  the  level  of  the 
car  floor,  and  which  will  provide  convenieoC 
walks  as  well  as  housing  for  the  cable  ways, 
&c.  This  combination  of  British  and  Ameri- 
can engineering  will  undoubtedly  bring  about 
very  satisfactory  results. 

The  terminal  station,  some  excellent  photo- 
graphs of  which  are  presented,  has,  as  you  will 
see,  a  yard  located  below  the  street  level,  and 
the  site  occupies  the  four  city  blocks  bounded 
by  9th  Avenue,  7th  Avenue,  33rd  and  31st 
Streets,  and  includes  the  closing  and  occupa- 
tion of  32nd  Street  on  the  surface  from  7th  to 
9th  Avenue  ;  also  a  large  section  of  the  pro- 
perty between  gth  and  lOth  Avenues  on  320^ 
Street.  The  entire  tract,  measuring  about 
1 ,300,000  square  feet,  will  be  occupied  by  the 
terminal  station  yard  at  a  level  of  about  45 
feet  below  the  surface.  The  excavation  will 
involve  the  removal  of  some  2,000,000  cubic 
yards  of  material  and  the  construction  of 
massive  retaining  walls  surrounding  the  exca- 
vation will  require  the  use  of  some  50,000  cubic 
yards  of  concrete  in  the  walls.  The  station- 
tracts  will  be  21  in  number,  and  the  yard  wil> 
include  an  area  of  about  20  acres  under  four 
blocks. 

Not  to  be  behindhand,  the  Pennsylvania's 
competitor,  the  New  York  Central,  has  under- 
taken a  vast  scheme  of  electrification.  Tbe- 
necessity  for  this  change  aiose  from  the  serious- 
inconvenience  to  tbe  travelling  public  due  to 
the  use  of  steam  locomotives  in  the  four-track 
Park  Avenue  TgM^l^is^SSoOfi^rom  56th 


Jmmarf-r,  VPS- 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


«39 


Street  to  96th  Street,  a  distance  of  about  two 
miles.  Furthermore,  the  City  of  New  York 
^ired  the  lowering  of  the  tracks  of  the  Grand 
Central  Yard  and  terminal  from  56th  Street 
SoaA  to  42nd  Street,  so  as  to  permit  the  re- 
storation of  the  cross  streets  from  45th  Street  to 
56th  Street  ioclusive,  which  heretofore  have 
ieeocut  in  two  by  the  approaches  to  the  ter- 
cninal.  This  depression  of  the  yard  and  ter- 
Atinal,  with  the  consequent  roofing  in  of  the 
tracks  by  streets  and  viaducts,  was  not  feasible 
vith  steam  locomotive  operation,  and  hence 
^ose  an  additional  necessity  for  using  elec- 
tricity as  a  motive  power.   The  New  York 
OeotnU  has  also  a  large  suburban  traffic,  as 
*iU  be  readily  seen  by  the  location  of  their 
toes  on  the  map.     The  work  of  electrification 
is  proceeding  rapidly,  and  the  new  equipment 
includes  electric  locomotives,  power  house, 
turbogenerators,  surface  condensors,  and  other 
.auiiliafy  power  station  apparatus.  The  actual 
(lacing  of  these  orders  marks  a  profoundly 
unportant  epoch  in  the  application  of  elec- 
<nd^  to  the  hauling  of  trains  on  the  main 
4ine  of  one  of  the  leading  railways  of  the  world, 
for  the  first  time  electric  motors  will  compete 
in  performances  with  steam  in  hauling  heavy 
«xpress  trains  of  500  tons  and  over  at'  speeds 
<xceediog  60  miles  an  hour.   The  change,  I 
«as  tdd  in  New  York,  is  expected  to  show 
marked  economies  in  the  electrified  part  of  the 
railroad  as  a  whole,  and  it  will  mean  a  great 
(increase  in  the  suburban  traffic  to  Croton  and 
'ft'hite  Plains,  due  to  the  purification  of  the 
■tunnel,  and  the  running  of  multiple  unit  trains 
■every  few  minutes. 

Speaking  of  this  change  from  steam  to  elec- 
<ricit)',  it  is  necessary  to  mention  the  work 
•completed  about  a  year  ago  of  electrifying  the 
Manhattan  Elevated  Railway  of  New  York's 
entire  system  of  40  miles.  A  comparison 
fwtween  the  cost  per  car  mile  as  worked  by 
*eam  and  electricity  shows  an  economy  of 
^ror  id.  per  car  mile,  that  is,  it  has  been 
wiuced  from  a  trifle  less  than  6d.  to  4jd.  per 
<ar  mile.  The  working  expenses  decreased  by 
.3i  per  cent.  last  year  as  compared  with  1903, 
vbilst  there  was  an  increase  of  over  40  millions 
<i  passengers,  and  the  net  earning  for  the  year 
.advanced  over  ;^500,ooo. 

The  subject  of  New  York  transportation,  like 
"that  of  London,  could  easily  form  the  topic  of 
^  entire  paper  of  this  kind,  and  so  at  the  best 
f  can  merely  mention  these  matters  as  we  go 
-along.  To  sum  up,  it  may  be  said  that  the 
existing  services  are  extending  wherever 
posnble,  and  the  few  remaining  koise  routes 


are  being  electrified  where  practicable. 
The  Manhattan  or  "  Elevated "  proposes 
some  additional  linking  up  and  extensions. 
Work  on  the  subway  already  opened  from  the 
City  Hall  is  In  progress  under  Broadway  to 
bring  it  down  to  the  extreme  eud  of  New  York, 
where  there  will  be  an  additional  extension 
under  the  river  to  Brooklyn.  The  Brooklyn 
extension  is  about  3*1  miles,  having  eight 
miles  of  single  track,  and  the  estimated  cost 
is  from  £\ ,600,000  to  ;f 2,000,000.  These 
works  actually  in  hand,  including  two  new 
bridges  across  the  East  River  to  Brooklyn,  and 
other  projected  subway  proposals,  together 
with  a  new  Manhattan  subway  belt  line  of  16 
miles,  sufficiently  indicate  rapid  transit 
activities  in  New  York. 

New  Harbour  Tunnel  at  Boston. 
While  I  have  shown  that  New  York  has  in 
course  of  construction  several  schemes  for  tun- 
nels under  both  its  rivers  for  taking  passengers 
out  of  the  city  to  Long  Island  or  Brooklyn  on 
the  one  side  and  New  Jersey  and  Hoboken  on 
the  other,  Boston  has  just  opened  to  travel  the 
first  tunnel  constructed  by  an  American  city  to 
take  the  lines  of  its  street  car  system  under' 
the  water  of  an  open  harbour.  It  connects' 
the  mainland  of  the  old  Shawmut  Peninsula, 
on  which  the  business  part  of  the  Hub  is  built, 
with  East  Boston,  still  known  familiarly  by  its 
Colonial  name,  Noddle  Island,  and  is  a  mile 
and  four-tenths  long.  The  tubes  contain  t«o 
tracks  equipped  for  the  overhead  trolley  service 
employed  on  the  surface  lines  of  the  Boston 
Elevated  Railway,  for  at  its  suburban  end  the 
tunnel  cars  run  on  the  regular  street  tracks. 
It  is  24  feet  from  floor  to  roof,  and  its  walls 
and  arch  are  constructed  entirely  of  concrete. 
It  is  the  first  tunnel  in  which  that  material 
alone  is*  thus  used.  The  cost  has  been  about 
3,000,000  dols.,  and  it  has  taken  about  four 
and  a-half  years  to  complete  the  work.  In 
Boston  the  opening  of  the  tunnel  to  travel  is 
regarded  as  important,  mainly  because  it  is  a 
step  in  the  progress  of  the  New  England 
metropolis  toward  the  most  comprehensive 
system  of  rapid  transit  that  any  American  city 
has.  It  marks  the  completion  of  another  of 
the  great  arteries  of  traffic  which  have  been 
planned  to  take  care  of  the  expected  growth 
of  population,  and  is  part  of  the  compre* 
hensive  general  scheme  of  the  Boston  Ele- 
vated Railway  Company,  which  operates  all 
the  local  street  car  lines,  except  a  suburban 
line  or  two  from  the  north.  The  tunnel 
runs  from  Maverick-s^are,^^Ea^^^^|^ 
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Scollay-square,  in  the  city  proper.  The  length 
of  the  harbour  section  is  2,;oo  feet  and  the 
depth  of  earth  between  the  top  of  the  tunnel 
and  the  harbour  bed  is  about  20  feet.  The 
minimum  of  earth  over  the  bore  after  the  har- 
bour has  been  dredged  to  40  feet  depth  will  be 
about  five  feet.  For  further  Accommodation 
of  traffic  in  the  heart  of  the  city  there  is  now 
building  a  tunnel  under  Washington- street, 
the  main  artery  of  Boston  business,  that  will 
be  gfiven  over  wholly  to  the  use  of  elevated 
trains,  which,  when  it  is  ready,  will  be  with- 
drawn fcom  the  present  Tremont-street  subway, 
the  pioneer  construction  of  its  kind  in  the 
United  States,  leaving  that  once  more  for  the 
sole  use  of  surface  lines,  for  which  it  was 
originally  built.  The  Rapid  Transit  line  to 
Cambridge  will  also  be  underground  in  Boston 
and  elevated  on  the  other  side  of  the  Charles 
River;  this  tunnel  will  not  be  constructed 
until  the  completion  of  the  new  West  Boston 
bridge,  which,  however,  is  well  along  towards 
completion. 

The  New  Metropolitan-  of  Paris. 

Returning  to  Paris  and  Berlin,  it  is  neces- 
sary to  say  a  few  words  about  the  Under- 
ground Electric  Ra.ilway  of  the  French 
metropolis.  I  have  mentioned  the  original 
opposition  of  the  municipality  to  underground 
railways  on  the  ground  that  they  would  take 
the  people  out  of  Paris.  After  years  cf 
fruitless  endeavour  on  the  part  of  the  travelling 
public,  the  French  Government  finally  yielded, 
and  consented  to  the  line  being  built  by  the 
municipality  as  an  independent  railway  not 
connected  with  the  Paris  terminal  stations  of  the 
great  railways.  It  is  safe  to  assume  that  this 
attitude  of  the  Paris  municipality,  together  with 
the  necessity  of  strongly  fortifying  Paris,  has 
had  much  to  do  with  the  shaping  of  its  loco- 
motive systems  on  a  circular  rather  than  on  a 
radiating  plan  ;  and  this  has  had  the  effect  of 
curtailing  the  creation  around  Paris  of  innumer- 
able suburbs  similar  to  those  which  have  grown 
up  around  London  under  a  system  which  was 
not  subject  to  any  such  political  or  military 
restrictions.  The  Paris  municipality's  concern 
to  isolate  their  system  is  shown  by  their 
attempt  to  adopt  the  narrow  metre  gauge,  so 
as  to  lessen  first  cost,  but  also  to  render  it 
impossible  to  connect  the  Metropolitan  with 
the  main  lines,  which  the  Government,  how- 
ever, altered  to  the  standard  gauge  (4ft.  Sjin.). 
Still,  isolation  has  been  completely  effected 
by  the  adoption  of  a  reduced  cross-section 
for  the  tunnels,  which  will  prevent  the  standard 


rolling  stock  of  any  of  the  main  lines  from' 
passing  thtvugh  them,  though  not  hindering- 
the  Metropolitan's  carriages  from  travelling- 
upon  the  main  lines,  should  such  an  arrange- 
ment be  hereafter  desired.  The  scheme  em- 
bodies a  circular  system  of  underground 
lines,  numbering  eight  in  all,  in  shallow  tunnels- 
worked  by  electric!^,  of  a  length  of  38-86 
miles,  embracing,  of  course,  the  centre  of 
Paris.  The  cost  of  construction  is  estimated 
at  /i2,ooo,ooo,  which  is  being  undertaken  by 
the  Municipal  Works  Committee.  Begun  ii^ 
1898,  1900  vntnessed  the  opening  of  the  first 
section,  contemporaneously  with  the  inaugu- 
ration of  the  Central  London.  In  1903,  the- 
fifteen  miles  then  opened  carried  ioa.000,000 
passengers.  This,  in  spite  of  the  shock  of 
the  serious  accident,  increased  to  117,550,521 
for  the  year  ended  December,  1904.  To- 
date,  including  Line  3  just  open,  some 
twenty  miles  are  in  operation.  While  the 
Paris  and  Central  London  systems  present 
features  in  common,  they  diflfer  in  other 
respects.  According  to  a  report  by  Col. 
Yorke,  of  the  Board  of  Trade,  the  Paris- 
Metropolitain  is  constructed  as  close  to  the 
surface  as  possible,  while  the  Central  Londoa 
is  from  80  to  loc  feet  bel.'W  the  street  level. 
The  Metropolitain  is  in  masonry,  the 
Central  London  is  in  iron  tube ;  the  one 
has  both  up  and  down  lines  side  by  side  in  the 
same  tunnel,  the  other  has  each  track  in  a. 
separate  tube,  which,  you  will  recall,  the  King- 
on  the  opening  of  the  City  and  South  Londoib 
said  he  regarded  as  a  "great  advantage."' 
Line  3  of  the  Pans  Metropolitan  Railway  has- 
just  been  opened,  and  runs  from  the  north- 
west  of  the  city,  skirting  the  Gare  St.  Lazare 
station  and  passing  the  Opera  to  the  Place 
Gambetta.  As  you  will  see  from  the  map,  it 
divides  the  irregular  ellipse  formed  by  the  first 
two  lines,  serv'es  the  central  boulevards  of  the 
city,  and  adds  five  miles  to  the  fifteen  miles- 
of  the  system.  The  southern  portion  of 
Line  2  is  partially  in  operation,  and  is- 
almost  completed,  and  only  awaiting  the  two 
bridges  over  the  Seine,  one  at  Passy  and  the 
other  close  to  the  Pont  de  Bercy.  With  this- 
completed,  the  Metropolitan  of  Paris  will  be 
very  much  like  the  London  Inner  Circle  with 
the  Central  London  and  Brompton  and  Picca- 
dilly crossing  the  cuxle  east  and  west,  while 
the  north  and  south  section  to  be  con- 
structed may  find  their  counterparts  in  the 
\Vaterloo  and  Baker-street  and  Strand,  Euston. 
and  Hampstead.  The  popularity  of  the  Metro- 
politan is  confirmed,  in  a  negfitive  w^,  by  the 
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disastrous  effect  it  has  had  on  tHe  receiptt  of 
that  great  monopoly,  the  Paris  General  Ottmi- 
bus  Company.  The  dividends  of  this  compahv 
have  disappeared,  and  the  undertaking  has 
been  compelled  to  discontinue  many  of  its 
lines  and  to  sell  a  portion  of  its  real  estate 
{)roperty.  Owing  to  the  disorganisation  of  the 
omnibus  company  and  the  failure  of  several 
«Iectric  tramway  companieSt  the  traffic  problem 
of  Paris  has  assum^l  such  a  serious  aspect, 
4hat  the  Municipal  Council  has  been  forced  to 
<ake  steps  to  alleviate  the  present  condition 
«f  affairs,  notwithstanding  that  the  omnibus 
monopoly  does  not  expire  until  19I0.  The 
Traffic  Committee,  which  was  appointed  to 
investigate  the  question,  has  drawn  up  a  plan 
-according  to  which  the  omnibus  concession  is 
!to  be  renewed  for  30  years  after  igio,  but  on 
the  condition  that  the  company  abolish  the 
present  horse  omnibuses  in  operation,  and 
replace  them  by  mechanical  traction.  The 
proposal  has  been  accepted  by  the  Municl- 
'  paltty,  and  has  created  a  &vourable  impression 
in  Paris.  In  London  or  New  York  the  under- 
ground electrical  railways,  so  far,  have  had 
very  little  effect  on  surface  methods  of  trans- 
portation, which,  however,  does  not  seem  to 
iiave  been  the  case  in  the  French  metropolis. 

Berlin's  Elevated  or  Subway. 
Beginning,  as  we  have  seen,  with  the  Ring- 
bahn  or  Circle  Railway  opened  in  1877,  and 
built  with  little  or  no  regard  for  public  con- 
venience, the  City  of  Berlin  ten  years  later,  or 
in  1888.  opened  the  Stadtbahn,  and  the  need  of 
■it  was  indicated  by,  for  example,  the  statistics 
of  1900,  which  show  that  whilst  the  Ringbahn, 
with  a  much  larger  mileage,  only  carried  37 
millions,  the  Stadtbahn  carried  60-5  millions, 
and  at  the  present  time  probably  carries 
-double  that  number.  More  interesting^  per- 
baps,  as  showing  the  development  of  rapid 
transit  in  Berlin,  is  the  new^  Electric  Elevated 
and  Underground  Railway,  seven  miles  in 
length,  which  passes  over  areas  enclosed  in 
the  three  municipalities  of  Berlin,  Schoenes- 
fKng,  and  Charlottenburg.  After  overcoming 
many  difficulties  with  these  municipalities, 
obtaining  both  the  consent  of  the  Govern- 
ment and  the  Sovereign,  the  work  was  put  in 
liand  in  1897,  and  in  the  beginning  of  1902 
the  line  was  opened,  the  contractors  guaran- 
teeing a  dividend  of  4  per  cent.  The  following 
year  the  owning  company  took  over  the 
working,  and  was  able  to  pay  a  dividend  of 
3J  per  cent.,  the  traffic  increasing  10  per  cent, 
ew  190a.   Hece  also  the  municipalities  had 
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a  finger  in  the  pie,  each  of  them  securing  a 
percentage  of  the  annual  receipts  for  the  right 
of  way.  The  line  is  mostly  elevated,  but  some 
of  it  inclines  into  shallow  subways.  As  an 
interesting  combination  of  an  elevated  and 
subway  railway,  it  is  a  striking  example  of 
engineering  ingenuity.  To  Berlin,  by  the  way, 
must  be  given  the  credit  of  inaugurating  the 
first  electric  railway  ever  put  into  real  service — 
the  tine  of  the  Berlin  Industrial  Exhibition  of 
1879.  But  it  is  on  the  tramways  and  omni- 
buses that  the  Berliner  relies  for  getting 
about.  These  in  1900  conveyed  no  less 
than  390  millions.  It  must  be  remembered 
that  Berlin  is  peculiarly  a  tramway  and 
omnibus  city,  coming  into  existence,  as  it 
were,  during  the  tramway  period,  and  hence 
its  streets  were  more  easily  adapted  to  this 
mode  of  locomotion  than  the  narrow  tortu- 
ous ways  of  older  cities.  Few  people  realise 
in  speaking  of  Berlin  that  not  only  has  it  had 
a  higher  average  rate  of  growth  in  area  than 
any  other  European  city,  but  between  1861  and 
1900  it  shows  an  average  annual  increase  in 
population  of  about  3J  per  cent.  ;  while  the  in- 
crease of  the  territory  which  now  constitutes 
Greater  New  York  during  practically  the  same 
period  (namely,  between  1870  and  1900)  has 
been  2  8-ioths  per  cent,  per  annum.  During 
the  Barae  period  (1861-1900)  the  average  rate 
of  increase  of  the  population  of  London  has 
been  little  less  than  per  cent.  In  short, 
one  might  go  on  multiplying  these  radical 
diffierences  in  commimities  until  all  compara- 
tive studies  of  the  question  would  be  dis- 
missed.  The  fact  is  that  London  is  so  unlike 
any  other  city  in  its  growth  and  system  of 
government,  and  its  surroundings  are  so  unique, 
that  what  applies  to  it  does  not  apply  (to  any 
great  extent)  to  other  cities  of  the  world. 

The  Building  and  Growth  of  London. 

Before  further  considering  the  underground 
electric  railways  of  London,  I  would  call 
attention  to  four  very  interesting  maps  showing 
the  stages  of  their  growth.  These  maps  were 
originally  prepared  by  Mr.  R.  W.  Perks,  M.P., 
the  chairman  of  the  Metropolitan  District 
Railway,  and  submitted  to  the  Royal  Com- 
mission on  London  Traffic  by  him  in  the  form  of 
large  charts.  I  might  mention  that  the  Royal 
Commission  and  Mr.  Perks  kindly  allowed  me 
to  make  use  of  these  maps  in  an  article  in 
"  Traction  and  Transmission,"  a  supjdement 
of  Engineering,  and  the  slides  that  we  have 
to-night  are  made  from  them,  and  are  iwed  at 
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of  Engineering.  The  fureparation  of  these 
maps  has  involved  a  great  deal  of  labour,  and 
the  eogineers  who  had  charge  of  the  work  had 
to  make  elaborate  investigations  in  the  British 
Museum  Library  in  order  to  ascertain  from  old 
maps  the  built-up  portions  of  London  60  years 
ago.  The  idea  was  to  show  the  built-up 
portion  of  the  metropolis  at  four  periods, 
namely,  1845,  i860,  1880,  and  1900.  To  over- 
come the  change  in  area  during  the  period 
under  consideration,  the  Administrative  County 
of  London,  created  in  1889,  has  been  adopted, 
and  is  shown  on  each  map  by  a  light  red 
colouring  bounded  by  a  full  red  line.  Within 
this  boundary  the  population  and  railway 
mileage  has  grown  as  follows : — 

Vear.  Population.  Miles  of  rallwajr. 

184s    1.949.277   29} 

i860    2,808,404   69} 

.1880    3.830,297    215} 

'»90O    4.536,541    248^ 

The  small  increas-  in  mileage  between  1880 
and  1900  will  be  remarked. 

The  figures,  however,  only  represent  the 
route  mileage  in  each  case.  The  track 
mileage,  in  which  there  has  been  a  great 
increase  (some  of  the  railways  having 
multiplied  their  tracks  running  into  London 
five  and  six  times  in  this  period]  is  not 
shown.  Had  it  been  possible  for  the 
engineers  who  prepared  these  maps  to  have 
shown  the  increase  of  track  mileage  by  the 
increased  width  of  the  line,  an  even  more  com- 
prehensive idea  would  have  been  given  of  the 
railway  extension  in  the  county  of  London.  I 
might  say,  however,  that  the  length  of  railways 
f(ff  conveyance  of  passengers  in  Greater  London 
in  1903,  including  the  tubular  lines  in  course 
of  construction,  was  630-3  miles;  butof  course 
the  figures  for  the  area  covered  by  the  adminis- 
trative county  of  London  are  not  nearly  so 
great. 

In  these  maps  we  see  London  as  it  appeared 
to  our  fathers  in  the  early  forties,  with  its 
population  touching  the  2,000,000  point,  and 
its  railways  timidly  approaching  the  central 
districts.  In  1845,  only  one  railway,  the  Great 
Western,  was  known  by  the  same  name  as  it  is 
to-day  and  had  the  same  terminus — Padding- 
ton.  The  London  and  South  Western  was 
known  as  the  South  Western  Railway,  and  its 
terminus  was  Nine  Elms.  The  South  Eastern 
and  Chatham  and  Dover  entered  London  at 
Bricklayers'  Arms  Station  as  the  Dover  Rail- 
way, and  took  its  exit  as  the  Croydon  Railway. 
From  Loodon-tffidge  Station  ran  a  short  rail- 
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way  to  Greenwich,  and  from  Fenchurch-street 
another  short  line  to  Blackwall.  Shoreditck 

was  the  terminus  of  what  was.  known  as  the 
Eastern  Counties  Railway  and  the  Northern 
and  Eastern  Railway.     Euston  existed,  buA 
not  as  the  terminus  of  the  London  and  Nortik 
Western  Railway,  as  that  system  was  known 
by  the  less  pretentious  title  of  the  Birmingham 
Railway,  with  a  small  branch  called  the  West 
London  Railway,  and  a  station  at  Addison- 
road.    The  number  of  railway  stations  in 
London  60  years  ago  was  eight,  namely^ 
Euston,    Faddington,   Addison-road,  Nine 
Etms,   Bricklayers*   Arms,  London-bridge^ 
Shoreditch,  and  Fenchurch-street.  To-day 
there  must  be  nearly  300.   Think  of  London 
without  Waterloo,    Ktng's-cross,  Charing- 
cross,    Liverpool -street,    Victoria,  Cannon- 
street,  Baker-street,  Marylebone,  and  a  score 
of  other  less  important  centres  of  traffic  1  Fron> 
the  period  immediately  preceding  the  Gre^t 
Exhibition  at  the  Crystal  Palace,  we  come  to 
i860,  during  which  time  Waterloo  and  King's- 
cross  make  their  appearance,  and  the  line 
mileage  more  than  doubles,  aggregating  nearly 
seventy  miles.   Between  i860  and  r88o  the 
railway  mileage  nearly  quadrupled,  and  fon- 
the  first  time  a  network  of  lines  appears  in  tbe 
centre  of  London.     During  this  period  the 
underground  railways  were  bom,  the  North 
London  extension  was  built,  and  the  stations 
of  St.  Pancras,  Baker-street,  Bishopsgat*- 
street,  Liverpool-street,  Charing-cross,  Via- 
toria,  and  Cannon-street  appear.  OfEshoots^ 
and  curves,  and  loops  and  circles,  with  hete 
and  there  junctions,  too  complicated  to  be- 
clearly  shown  on  the  maps,  now  completely 
cover  what  in  1845  and  i860  seemed  an  opeik 
area,  and  one  is  now  plunged  into  the  inextri- 
cable maze  of  London  transportation.  Anotheir 
feature  of  the  third  map  of  the  scries  is  the- 
growth  of  Greater  London.    It  would  be  im- 
possible to  compare  impartially  the  map  of 
i860  with  the  map  of  1880,  and  declare  that 
the  railway  companies  entering  London  have- 
not  tried  their  best  to  meet  the  increasing- 
requirements  of  London's  growing  population.^ 
A  careful  study  of  these  two  maps  will  make- 
clear  a  good  many  questions  which  are  so* 
often  dealt  with  in  a  superficial  manner  by 
those  ,  who  imagine  they  can  sponge  out  tbe- 
network  of  railways  and  begin  the  work  or 
reconstruction,  whether  on  the  map  of  1845^ 
or  even  on  that  of  i860.  It  is  well  to  remember - 
that  the  Royal  Commission  is  dealing  with, 
even  a  more  complicated  map  than  the  one  oC 
1880,  for  since  th^^Ay^{}^^^(^i^9r|cyg|@d  elec- 
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trie  tramways  have  appeared  on  the  scene, 
which  have  come  to  stay.  The  growth  between 
i8So  and  1900  has  been,  as  far  as  the  fourth 
map  of  the  series  gt>es,  one  of  population 
rather  than  of  railway  route  mileage.  The 
actual  mileage  of  track  has  undoubtedly  in- 
creased, but  the  slight  increase  of  ^irty  miles 
of  route  mileage  shows  what  is  very  apparent, 
when  glancing  at  the  map  of  1880,  that  the 
routes  into,  across,  and  around  London  had  then 
been  pretty  well  appropriated,  and  that  the  only 
possibility  left  for  railway  eztension  was  under- 
neath London.  It  is  fair  to  assume  that  if 
sur&ce  railway  extension  had  been  possible 
during  this  period,  it  would  have  been  made. 
The  railway  companies  have  been  obliged  to 
confine  themselves  to  the  increase  in  the 
number  of  tracks  and  of  trains,  and  the  en- 
largement of  their  carrying  capacity,  by  larger 
carriages  and  longer  platforms,  and  this  shows 
that  the  limit  of  surfiace  lines  has  been  reached. 
Indeed,  with  the  establishment  of  the  Great 
Central's  terminus  at  Marylebone,  there  seeras 
no  possible  loopholes  for  new  entrances  to 
London,  so  completely  is  the  inner  circle  sur- 
ronnded  by  railways  and  public  roads.  For 
this  reason,  and  not  from  lack  of  enterprise, 
has  surface  railway  development  been  brought 
to  a  standstill,  while  modem  enterprise  and 
engineering  have  given  their  attention  to  the 
possibilities  of  the  further  developments  of 
underground  electrical  railways. 

London  Essentially  a  Railway  City. 

London  is  essentially  a  railway,  not  a  tram- 
way city,  and  this  assertion  is  made  with  a 
knowledge  of  the  foot  that  the  tramways  in 
and  around  London  conveyed  in  1903,  361 
mtllioas  of  passengers,  nearly  as  many  as 
Berlin,  which  I  have  called  a  tramway  city. 
There  are  in  London  and  extra  London  531 
railway  stations,  and  with  the  opening  up  of 
the  new  tubes,  this  number  will  be  increased  to 
upwards  of  600.  Ihe  length  of  the  trunk 
lines,  local  Knes,  local  joint  lines  and  tubular 
Ifnes  (including  those  soon  to  be  opened)  in 
Greater  London  exceed  630  miles,  this  giving 
nearly  a  station  to  every  mile  of  line.  Of  these 
stations  22  only  may  be  regarded  as  termini 
— Hoorgate-street,  Manuon-house,  Liverpool- 
street,  Bank  (Central  London],  Broad-street, 
Victoria,  Angel  (City  and  South  London), 
Waterloo,  London-bridge,  Fenchurch-street, 
Bank  (WaterioD  and  City),  St.  Paul's,  Lud- 
gate-biU,  Snow-hill  and  Farringdon-street, 
Chflring^-ooss  (South  Eastern  and  Chatham), 
Baker-stRset   (UeCr^^Utan),  Cannon-street, 


Holbom-viaduct,  Faddington  and  Bishop's- 
road,  St.  Pancras,  Euston,  Shoreditch,  and 
Marylebone.  Into  these  termini  pour  daily 
4,252  suburban  trains,  and  445  other  trains, 
making  a  total  of  4.697.  The  same  number 
must  go  out  at  night  and  during  the  day.  The 
relief  tubes  and  underground  railways  afford 
the  streets  is  apparent  when  it  is  realised  that 
the  Central  London  trains  of  seven  coaches  can 
carry  as  many  passengers  as  thirteen  omni- 
buses. As  337  Central  London  trains  run  to  the 
Bank  everyday,  that  is  equivalent  to  4,381  omni- 
buses. But  the  trunk  tines,  notably  the  Great 
Eastern,  have  even  a  greater  capacity.  The 
main  difficulty  in  London,  as  all  witnesses  before 
the  Royal  Commission  seemed  to  agree,  was 
to  get  the  passengers  from  the  scattered  termmi 
to  their  work  and  business,  but  that  will  be 
remedied  in  a  large  measure  by  the  new  tubes, 
with  their  53  new  stations,  and  as  many  new 
connections  with  existing  underground  rail- 
ways. Electrification  of  these  local  lines,  and 
separation  as  far  as  possible  from  trunk  line 
traffic  will  likewise  increase  the  number  of 
trains,  the  carrying  capacity,  and  reduce  ex- 
penses. Four-fifths  of  the  half  million  of 
passengers  brought  into  the  central  area  of 
London  up  to  10.30  every  day  are  conveyed  by 
railways  and  one-fifth  by  tramways.  Acting  as. 
distributors  and  feeders  of  the  trunk  lines  the 
railways  operating  in  London  (undergronnd 
and  surface)  carry  not  less  than  600,000,000 
passengers  per  annum.  Of  this  number  the 
District,  Metropolitan,  North  London,  City  and 
South  London,  and  Central  London  last  year 
carried  258,000,000  passengers.  To  this  we 
must  now  add  14,000,000  for  the  Great  North- 
em  and  City,  making  a  total  of  272,000,000. 
The  new  accommodation  now  in  course  of 
construction  will  provide  facilities  that  will 
much  more  than  duplicate  these  figures. 
The  Great  Northern,  Piccadilly,  and  Bromp- 
ton  will  provide  a  carrying  capacity  of 
116,000,000,  the  Charing-cross  and  Hamp- 
stead  95,000,000,  the  Baker  -  street  and 
Waterloo  116,000,000,  and  with  another 
100,000,000  for  the  electrified  District  and  Me- 
tropolitan, and  their  improved  extension  and 
greater  facility  for  passengers  to  exchange,  will 
practically  give  greater  facilities  ranging  from 
400  to  450  millions  additional  passengere  per 
annum.  These  estimates  may  seem  rather 
large,  and  the  whole  system  will  have  to  be 
working  harmoniously  before  the  number  of 
passengers  will  reach  the  full  capacity ;  but 
judging  by  the  history  of  existing  undergrond 
railways,  those  now  in  course  of  constructioa 
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will  be  fully  utilised.  Mr.  Cuningham,  the 
General  Manager  of  the  Central  London,  told 
me  the  other  day  he  was  averaging  over  150,000 
passengers  per  day,  and  I  should  not  be  sur- 
prised  to  see  the  total  for  that  railway  reach 
60,000,000  per  aonum,  and  this  on  a  line  of 
six  miles.  He  is  now  runtung  at  a  two  minutes 
headway,  but  under  certain  conditions  this 
could  be  reduced  to  a  ij  headway.  The 
headway  in  the  New  York  Subway  and  tubular 
railways  is  one  minute  headway— so  1}  would 
seem  to  be  safe. 

Here  is  a  significant  comparative  statement 
of  the  traffic  of  the  City  and  Sonth  London 

Cm"  AND  South  London  Railway. 
Comparative   Statement  for    Half-years  ending 
fune,  l8gi  and  1904. 


ticngth  of  Line  

Train  Miteftgo  

&«c«pta  «... 

WorkiDg  Expenses 

Number    of  pss- 
aongen  curied... 

Or  abont  

Dividend   

Number    of  car- 
rUEM   

Number   of  loco- 
motivci   


Jane.  iSgi. 


3  miles,  13  chains 
I74f435 

5,000,000  per  luuuB 
Nil 

30 

M 


June,  1904. 


6  miles,  9  chains 

£80,  Wf 

)      per  cenc. 

10,3x5,987 
2 1 ,000,  CXM  pt  r  annnm 
3}  per  annum. 

143 

!» 


I  am  indebted  for  the  above  to  the  General 
Manager  of  the  company,  Mr.  T.  C.  Jenkin,  to 
whom  the  successful  growth  of  the  company's 
traffic  is  due.  He  has  been  associated  with 
the  undertaking  from  the  opening,  and  by  a 
progressive  policy  has,  from  a  comparatively 
unimportant  beginning,  brought  the  business 
of  the  railway  to  its  present  position.  The 
mileage  of  this  railway  has  been  doubled,  but 
its  receipts,  and  the  number  of  passengers 
carried,  have  been  more  than  quadrupled. 
The  trains  are  now,  during  rush  Hours,  run- 
ning every  2}  minutes,  and  the  daily  number 
of  trains  is  about  six  hundred.  When  the 
extension  to  Euston  is  completed,  and  the 
numerous  connections  with  the  other  tubular 
railways  are  in  operation,  the  traffic  on  this 
line  will,  in  ray  opinion,  reach  at  least  50,000,000 
per  annum.  The  ,3^^  miles  of  Great  Northern 
and  City  Mr.  Francis  Fox  informed  me 
will  reach  14,000,000,  and  when  the  exten- 
sion to  the  Bank  is  finished,  as  it  must  be, 
this  little  tube  niU  carry  20,000,000,  the 
original  estimate.  Surely  30,000,000  is  not 
too  high  for  the  City  and  South  London 


when  completed.   The  present  line  links  up 

with  the  Brighton,  and  South-Eastem  and 
Chatham,  at  London- bridge,  the  Baker-street 
and  Waterloo  at  the  Elephant,  the  Central 
London  and  the  Waterloo  and  City  at  the 
Bank,  and  the  Great  Northern  and'  City  and 
Metropolitan  Railways  at  Moorgate-street ; 
and  when  the  additional  extension  to  King's- 
cross,  St.  Pancras,  and  Euston  is  completed 
(powers  for  which  were  obtained  in  1903),  it 
will  link  up,  by  means  of  subways,  the  stations 
of  the  Midland  at  St.  Pancras  and  the  Great 
Northern,  and  Great  Northern  and  Strand  at 
King's-cross,  and  by  subways  and  lifts  the 
platforms  of  the  North- Western,  and  also  the 
Hampstead  and  Charing-cross  Railways  at 
Euston. 

The  question  will  naturally  be  asked,  y,\Sk  the 
ever-increasing  traffic  of  London  at  once  ab- 
sorb all  this  new  accommodation  ?  The  answer, 
I  think,  is  that  it  will,  as  rapidly  as  the  accom- 
modation is  ready  for  use.  The  American 
metropolis,  with  a  capacity  for  carrying 
1,200,000,000  passengers  per  annum,  is  pre- 
paring to  carry  2,000,000,000  passengras,  but 
experts  in  that  city  believe  that  in  less  than 
ten  years  from  the  completion  of  the  present 
facilities  the  requirements  will  be  3 ,000,000,000. 
In  both  cities,  what  may  be  called  the  travel- 
ling habit,  increases  with  the  increase  in  the 
convenience  and  accommodation  of  the  means 
of  transit.  •  The  number  of  journeys  per  head 
of  population  has  increased  in  a  generation  in 
London  from  23  to  200  journeys,  and  in  New 
York  from  47  to  over  400  journeys  per  head  of 
population.  But  assuming  that  it  remains  tiie 
same  in  London,  and  then  it  will  be  seen  that 
with  1,000,000  increase  in  population  each 
decade,  there  will  be  an  addition  of  200,000,000 
possible  customers  for  the  various  means  of 
locomotion.  Thus,  while  these  new  tunnels  have 
been  in  course  of  construction,  100,000,000  new 
customers  have  come  into  existence  and  are 
waiting  to  be  carried. 

Metropolitan  and  Metropoutan 
District  Electrification. 

The  work  of  electrifying  both  the  Metro- 
politan and  Metropolitan  District  is  |wo- 
ceeding  very  well,  and  both  these  systems 
have  had  "  openings ; "  the  former  is  now 
running  an  electric  service  between  Baker- 
street  and  Uxbridge,  and  the  latter  electric 
trains  between  Mill  Hill-park  and  Harrow. 
The  line  on  the  District  from  Hammer- 
smith to  the  City  will  come  next  on  the 
District,  while  Mr.  Ellis^  Genertf  Manager 
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of  the  Metrt^litan,  tells  me  that  to  avoid 
dislocation  of  traffic  the  electric  trains  will  be 
introduced  gradually.     Id  short,  these  two 
nilvays  will  be  completely  transformed,  and 
as  a  result  the  maaagers  may  look  forward  to 
a  decided  increase  of  passenger  traffic.  I 
shall  append  a  few  facts  in  relation  to  this  work 
vhich  will  give  some  idea  ol  the  magnitude 
of  the  task  of  changiug^,  for  working  by  elec- 
tiicity,  an  ordinary  gauge  railway  (constructed 
uoderground)  carrying  heavy  passenger  and 
iflDods  traffic  hauled  by  steam.   The  equip- 
ment in  both  instances  will  necessitate  very 
considerable  alterations  in  the  permanent  way, 
and  as  progress  in  the  preparation  of  the  road 
for  laying  cables,  conductors,  and  insulators 
bas  to  be  made  whilst  the  trains  are  running, 
and  widuut  causing  interruption  to  the  traffic, 
it  nil  be  seen  that  the  difficulties  to  be  con- 
tended with  are  very  considerable,  and  of 
greater  magnitude  than  would  be  the  case  in 
llic  construction  of  a  new  railway  for  working 
by  dectricity.   The  Metropolitan  Company's 
Seneiating  station  has  been  erected  on  land 
adjwning  their  engineering  works  at  Neasden, 
London,  N.W.,  and  the  work  of  installing  the 
machinery  is  rapidly  progressing.    The  site  is 
admirably  suited  for  the  purpose,  and  its  area 
sufficient  to  meet  considerable  extension  of  the 
power  station.    An  abundant  supply  of  water 
for  all  the  requirements  of  the  generating 
station  has  been  found  by  sinking  two  artesian 
wells  to  a  depth  of  over  400  feet.  Advantage 
will  be  taken   of  the  power  to  drive  the 
machinery   in    the    locomotive   eng  ineering 
works  by  electricity,  thereby  enhancing  their 
nuDobcturing  capacity,  and  electrical  energy 
will  also  be- available  for  lighting  the  whole  of 
the  company's  works  and  station  premises. 
The  pDwer  station  will  be  the  most  extensive  in 
the  kingdom  owned  by  a  single  railway  com- 
ply ;  the  main  building  covers  an  area  of 
JrSTD  square  yards,  or  318  feet  long  by  loi 
feet  wide. 

Trassmission  of  Electric  Power. 
Another  of  these  tremendous  generating 
stations,  very  similar  in  construction,  only 
laiKcr,  has  been  erected  on  the  banks  of  the 
Tliames  at  Chelsea,  by  the  London  Under- 
ground Electric  Railways  Company,  which  will 
furnish  electrical  power  for  the  Metropolitan 
l^strict  Railway,  and  also  for  the  new  tubular 
railways  under  construction,  of  the  London 
Underground  Electric  Railways  Company.  I 
visited  this  manufitctory  of  power  the  other 
day,  in  company  with  one  of  my  friend  Mr. 


Thomas's  artists,  whose  excellent  drawings- 
from  the  Graphic  we  reproduce  on  the 
screen.  There  I  found  on  the  banks  of 
the  River  Thames,  alongside  of  a  muddy 
disused  canal,  in  the  prosaic  neighbour- 
hood of  Lot's-road.  Chelsea,  a  structnre 
which  fairly  bristles  with  force  and  power. 
Its  four  stupendous  chimneys,  each  towering 
75  feet  higher  than  the  Monument  of  London, 
give  some  indication  of  the  power  required 
within  the  structure.  The  actual  dimensions 
of  the  building  itself  are  greater  than  those  of 
St.  Paul's  Cathedral,  namely  454  feet  by  174 
feet,  and  140  feet  in  height.  If  cut  in  two  and 
placed  lengthwise,  the  Chelsea  power-house 
would  resemble  an  ocean  steamer  longer  by 
200  feet  than  those  of  the  Celtic  and  Ctdric 
type,  but  whereas  the  ships  would  have  large 
spaces  devoted  to  passengers,  cargo,  crew, 
dining  saloons,  and  so  forth,  the  structure  I 
am  describing  is  all  a  huge  power-producing 
machine,  probably  the  largest  ever  constructed 
at  one  time.  Within  and  around  this  colossal 
building  of  steel  and  brick  every  inch  of  space 
is  utilised,  and  when  the  fires  are  lighted  and 
the  machinery  put  into  operation,  the  move- 
ment will  be  from  start  to  finish  automatic. 
It  will  be  under  human  direction,  but  that  is 
all. 

The  Chelsea  Power  Station  will  have  to 
furnish  power  for  several  railways  and  convey 
it  fifteen  or  twenty  miles.  This  latter  experi- 
ment (though  it  can  hardly  be  called  that)  is 
being  looked  upon  by  railway  men  with  con- 
siderable interest,  as  the  question  how  far 
power  may  be  economically  conveyed  by  elec- 
tricity is  one  of  considerable  importance.  On 
this  question  Mr.  Ralph  H.  Mershon,  speaking 
before  the  American  Institute  of  Electrical 
Engineers  on  ths  subject  of  the  maximum 
distance  to  which  power  can  be  economically 
transmitted,  says : — 

"  The  elements  which,  in  the  broadest  sense,  limit 
the  distance  to  which  power  coo  be  economically 
transmitted  are  two ;  the  cost  of  the  power  at  the 
generating  station,  and  the  price  which  can  be  ob- 
tained for  the  delivered  power.  The  difference  be- 
tween these  two  elements  must  cover  the  cost  of 
transmission,  the  interest  on  the  jnTCstment  and  the 
profit.  The  cost  of  transmission  comprises  the  loss 
of  power  in  transmission,  the  cost  of  opnating  and 
the  cost  of  maintenance  and  repair." 

Mr.  Mershon  further  gives  a  curve  showing 
the  net  profit  for  different  distances  of  trans- 
mission assuming  that  power  can  be  pur- 
chased or  produced  at  £,z  ss*  6d.  per  kilo- 
watt, and  sold  at  about  kilowatt. 
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Taking  the  case  that  we  wish  to  make  12  per 
cent,  profit,  we  deduce  from  the  curve  that — • 
2S,coo  Idlovatts  can  be  transmitted  110  miles. 
5o^coo  „        „       225  „ 

100^  „  „  „  350  „ 
200.000        „        „         „       52s  „ 

One  of  the  largest  power  transmission 
schemes  is  that  of  the  Niagara  Falls,  which 
supplies  electricity  to  New  York  450  miles 
a«'ay.  The  amount  of  power  used  by  the 
large  plants  in  that  city  is  approximately 
175,000  kilowatts.  Another  large  plant  is  that 
of  the  Washington  Water  Power  Company, 
the  transmission  line  of  this  system  being  100 
miles.  A  few  of  the  large  power  distribution 
schemes  in  Great  Britain  are :  the  Qeveland 
and  Durham  County  Electric  Power  Company, 
the  Clyde  Valley  Electrical  Power  Company, 
Derbyshire  and  Notts  Electric  Power  Company, 
Seuth  Wales  Electrical  Power  Distribution 
Company,  and  Yorkshire  Electric  Power  Com- 
pany. The  area  which  these  six  companies 
.alone  are  to  serve  amounts  to  over  7,000  miles, 
with  19  power  stations,  most  of  which  are  now  in 
course  of  constniction.  In  comparison  with 
these  enterprises  there  would  seem  to  be  little 
doubt  that  the  large  power-houses  of  the 
Metropolitan  and  the  London  Underground 
Electric  Railway  will  do  the  work  required  of 
them  easily  and  efficiently.  There  are  beside 
these  two  the  splendidly  equipped  power-house 
of  the  London  Centra!  Railway,  the  one  at 
•  Chiswick  operating  the  London  United  Electric 
Tramways,  the  fine  new  one  partially  finished, 
I  believe,  at  Gi^enwich  for  the  London  County 
■•Ceuncirs  South  London  Tramways  sytem,  the 
new  power>house  of  the  North  Metropolitan, 
and  of  course  the  Great  Northern  and  City, 
the  City  and  South  London,  and  the  one 
operating  the  Waterloo  and  City.  The  Great 
Western  Railway  Company  is  also  building  a 
large  electric  generating  station  at  Park 
Royal ;  and  while  this  railway  has  not  com- 
mitted itself  to  the  electrification  of  its  suburban 
railways,  it  will,  as  joint  owners  with  the  elec- 
trification of  the  Hammersmith  and  City,  have 
to  adopt  electric  traction  on  this  part  of  the 
system.  Under  a  new  Act  of  Parliament 
railway  companies  have  the  right  not  only  to 
contract  for  such  power,  but  to  produce  it 
themselves,  convey  it  along  their  own  way- 
leaves,  and  sell  it  to  manufacturers,  mine 
owners,  or  others  requiring  power  for  any  pur- 
poses whatever. 

In  the  aggregate,  all  this  work,  with  the 
traction  improvements  which  they  carry  with 
.ihem,  exceeds  in  point  of  capital  expended  the 


similar  work  now  in  progress  in  New  York 
under  the  supervision  of  an  active  and  capable 
Rapid  Transit  Commission.  Yet  oddly  enough 
London  has  a  Royal  Commission  at  this 
moment  in  season  investigating  with  great  care 
and  deliberation  with  a  view  of  determining 
what  shall  be  done,  a  fact  which  once  more 
indicates  that  London  is  like  no  other  city. 

The  Waterloo  and  City. 
The  second  tubular  railway  in  London 
was  the  Waterloo  and  City,  a  small  tube 
running  firom  Waterloo  Railway  Station  under 
the  main  terminus  of  the  London  and 
South  Western,  and  reached  by  inclined 
plane,  to  the  Bank.  This  line  was  projected 
under  the  auspices  of  the  South  Western,  for 
the  purposes  of  relieving  Waterloo  Sution  of 
its  suburban  passengers,  and  discharging  them 
in  the  City.  It  has  been  very  successful,  and 
passengers  can  exchange  with  the  City  and 
South  London,  the  Central  London,  and  the 
Great  Northern  and  City,  a  most  useful  north 
and  south  connection.  The  Waterloo  and  City 
is  also  arranging  for  connection  in  the  same 
way  with  the  new  Baker-street  and  Waterloo, 
which  will  enable  passengers  to  pass  direct 
from  Waterloo  Station  to  St.  Pancras,  King's- 
cross,  Euston,  Baker-street,  Great  Central 
and  Paddington.  This  little  tube,  about  a 
mile  and  a-half  long,  has  been  most  snccessfnl ; 
it  not  only  pays  very  well  as  an  investment^ 
but  last  year  four  and  a-half  million  fare 
passengers,  and  about  one  and  a-half  million 
season  ticket  holders,  in  all  six  million 
passengers,  travelled  by  it. 

The  "  Twopenny  Tube." 
The  Central  London  Railway,  or  the  "  Two- 
penny Tube,"  as  it  has  been  popularly  chris- 
tened, was  the  third  tube  opened,  and  by 
reason  of  the  fact  that  it  is  located  under  some- 
of  the  most  important  arteries  of  London  fronr 
Shepherd's  Bush,  being  under  Bayswater-roarfr 
Oxford-street,  Holbom, Newgate-street,  Cheap- 
side,  to  the  Bank,  it  is  the  best  known  of  the 
London  tubes.  It  is  about  six  miles  in  length 
at  present.  The  selection  of  this  route  was 
wise,  because  it  runs  throngh  the  very  centre 
of  London  traffic,  and  converges  at  the  Bank, 
where  774  vehicles  pass  each  T«mr  of  the 
day.  It  passes  under  Oxford-street,  which 
then  could  boast  more  traffic— nianing  550 
vehicles  an  hour—than  any  other  street 
in  London ;  and  it  has  a  station  at  Oxford* 
circus,  which  ranks  fourth  in  the  list  of 
points  of  greatest  traffic,^i««ffly-circU8^ 

Digitized  by  ^orOOQ  iC 


j^mmry  ^, JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


»47 


Chariof'Cross  and  the  Bank  only  exceeding 
it.  The  Central  London  has  another  station 
at  the  junction  of  Oxford-street  and  Totten- 
ham -  court  -  road,  where  500  vehicles  pass 
l>er  hour.  At  the  time  this  tube  was  projected, 
the  thorons^&res  under  which  it  runs  were 
found  to  he  the  routes  of  greatest  traffic,  and 
«re  probably  so  to-day.  A  more  recent  census 
of  traffic  shows,  however,  that  what  is  called 
Piccadilly  and  Chariog-cross  route  from  Ham* 
mersraith  to  the  City  has  a  greater  tr^c  now 
than  the  Oxford-street  route  had  ten  years 
ago.  The  fact  that  the  Piccadilly  route  is 
even  a  better  one,  together  with  a  four  per 
cent,  dividend,  undoubtedly  prompted  the 
active  competition  of  both  the  Central  London 
and  other  companies  for  ne#  lines  along  this 
route  to  the  City. 

It  will  not  be  amiss  to  refer  here  to  the  venti- 
lation of  the  Central  London  tube.    It  must  be 
admitted  that  tube  ventilation  is  a  vety  impor- 
tant matter,  and  one  that  is  being  seriously 
considered  by  engineers  on  both  sides  of  the 
Atlantic.    A  well-known  consulting  engineer 
remarked  to  me  the  other  day  that  the  subject 
was  so  important  and  attracted  him  so  much 
tiiat  if  it  were  not  for  the  financial  necessity  of 
■conducting  a  general  practice  he  would  give  it 
all  up  and  devote  his  life  to  an  attempt  to  solve 
this  problem  of  tube  ventilation.   The  Central 
London  has  done  veiy  much  to  improve  the  air 
■of  their  tube.    They  have  a  large  fan,  which 
works  at  Shepherd's  Bush,  and  draws  the  air 
•out  from  the  Bank  through  the  tube  the  whole 
■distance  every  night.    This  fan  is  sufficiently 
powerful  to  clear  the  air  out  twice  over  during 
the  three  hours  when  the  traffic  is  stopped.  In 
the  day  time,  of  course,  there  is  a  great  deal 
•of  natural  ventilation  carried  on  by  the  motion 
of  the  trains.    Mr.  Granville  C.  Cuningham, 
<jeneral  Hajiager  of  the  Central  London,  told 
tne  in  a  talk  I  had  with  him  the  other  day  that 
he  thought  th^yhad  greatly  overcome  the  diffi- 
culty  of  imperfect  ventilation.   The  chemical 
observations  made  of  the  air  in  their  tube  show 
that  it  is  by  no  means  bad ;  there  is,  of  course, 
the  peculiar  smell  in  the  tunnel,  which,  though 
very  difficult  to  account  for,  cannot  in  his 
4^)inion  be  attributed  to  bad  air.   The  carbon 
■dioxide  that  has  been  measured  by  the  chemical 
•observations  is  not  large  in  the  Central  London 
(ube  as  compared  with  other  tubes,  and  the 
bacteriological  observations  give  results  that 
are  e\'en  better  than  in  the  street.    The  chief 
objection,  no  doubt,  is  the  smell  in  the  tunnel, 
and  tbis  is  said  to  be  entirely  due  to  the 
earth.   It  is  to  be  remarked,  however,  that 


the  smell  is  much  less  in  the  South  London 
tube,  but  why  this  is  so  it  is  difficult  to  say. 
Mr.  Cuningham  is  hopeful  that  as  their 
experience  increases  the  difficulty  will  be 
obviated.  There  might,  for  instance,  be  a 
system  of  horizontal  tunnels  adopted,  running 
out  from  the  middle  part  between  the  stations 
back  to  a  distance,  into  a  back  yard,  where  a 
vertical  shaft  might  be  built,  and  a  fan  placed 
in  that  shaft  running  constantly,  which  would 
draw  the  air  out  of  the  tunnels  while  the  trains 
were  running.  If  such  a  plan  were  carried  out 
during  construction,  it  nould,  Mr.  Cuningham 
thinks,  form  a  very  perfect  system  of  ven- 
tilation. While  I  was  in  New  York,  this 
question  of  ventilation  was  raised  in  relation  to 
the  subway,  but  it  seemed  to  be  very  well  ven- 
tilated. Indeed,  extensive  tests  as  to  the 
condition  of  the  subway  from  a  sanitary  point 
of  view,  especially  as  to  the  purity  of  the  air, 
were  made  by  Professor  Charles  F.  Chandler, 
the  eminent  scientist  of  Columbia  College,  at 
the  request  of  the  Health  Department  of  the 
City  of  New  York.  According  to  this  authority, 
the  air  in  the  subway  is  dry  and  pure,  has  not 
in  any  case  suffered  any  serious  loss  of  oxygen, 
and  is^rall  practical  purposes  quite  equal  to 
the  air  of  the  streets  as  far  as  health  is  con- 
cerned as  dependent  upon  the  percentage  of 
oxygen. 

The  constructors  of  the  new  tubes  have  given 
very  careful  attention  to  this  matter  of  ven* 
tilation,  as  well  as  protection  against  fire.  We 
have  been  assured  both  by  Mr.  Yerkes  and 
Mr.  Edgar  Speyer  that  the  additional  cost 
involved  in  consequence  of  the  Underground 
Electric  Railways  Company's  desire  to  in- 
crease the  comfort  and  safety  of  the  travelling 
public  has  been  large,  namely,  the  use  of 
concrete  platforms,  non-inflammable  carriages, 
and  all  the  latest  and  most  expensive 
devices  for  the  safety  of  passengers  and  the 
comfort  of  travelling.  The  cost,  we  have  been 
told,  has  not  been  considered  in  obtaining  the 
latest  inventions  for  this  purpose,  and  as 
far  as  human  ingenuity  could  foresee,  their 
cars,  equipment,  and  the  whole  new  system 
now  being  constructed  are  fireproof.  For 
example,  they  have  had  the  wood  for  portions 
of  the  cars  treated  by  a  special  process  to 
render  it  non-inflammable. 

T!ie  precautionary  measures,  at  the  start, 
bear  out  the  opinion  of  Mr.  Cuningham, 
General  Manager  of  the  Central  London,  who, 
in  his  evidence  before  the  Royal  Commismon, 
stated  that  the  matter  of  vital  importance  in  all 
tube  railways  was  that  the  question  of  lire  pro 
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tectioD  should  be  attended  to  from  the  very 
first.  It  appears  that  on  this  tube  they  have 
had  small  fires  in  the  tunnels  and  trains,  but 
having  appliances  for  dealing  with  them,  they 
have  been  put  out  at  ouce. 

Attention  has  been  turned  of  late  to  steel- 
framed  and  steel-plated  cars,  and  it  may  be  of 
interest  to  know  that  for  the  past  eighteen 
months  six  cars  of  this  style,  built  to  the  designs 
of  Mr.  Cuningham,  have  been  running  most 
satisfactorily,  on  the  system.  The  frame  is 
steel ;  outside  panelling  thin  steel  plate ;  roof, 
sheet  steel,  lined  with  asbestos  millboard.  The 
advantages  of  this  car  are — (i)  lightness  and 
rigidity  ;  it  is  12  cwt.  lighter  than  an  ordinary 
car ;  (2)  non-liability  to  fire ;  (3)  greater  in- 
ternal space ;  owing  to  the  thinness  of  the 
walls  the  car  is  4.J  inches  wider  inside  than  the 
others,  the  outside  dimensions  being  the  same. 
Similar  precautions  will  be  taken  by  the  pro- 
jectors of  the  new  tubes. 

Great  Northern  and  Cm'. 

Returning  to  our  list  of  tube  railways,  we 
come  to  the  Great  Northern  and  City,  which 
was  next  opened  after  the  Central  London,  in 
the  early  part  of  1904.  The  line  runs  from 
Finsbury>park  to  a  station  at  the  junctions  of 
Moorgate- street,  Princes-street,  and  T^thbury. 
It  is,  of  course,  as  yet  in  its  infancy.  While 
the  traffic  of  this  tube  did  not  meet  expectations 
when  it  was  first  opened,  it  now  seems  to  have 
a  satisfactory  working  arrangement  with  the 
Great  Northern,  and  it  ia  rapidly  becoming  a 
popular  and  important  branch  of  the  tubular 
system  of  London.  More  than  a  year  ago  I 
estimated  that  the  traffic  on  this  line  when  com- 
pleted to  the  two  points  above  mentioned  would 
not  fail  far  short  of  2omilIioo8.  At  first  when  it 
opened  this  figure  seemed  not  likely  to  be 
reached,  but  as  the  Great  Northern  and  City 
will  carry  this  year  14  million  passengers,  it  is 
by  no  means  improbable.  It  is  one  of  the 
most  popular  of  all  the  tubes,  because  of  its 
extra  diameter,  and  the  comfortable  carriages, 
and  the  fact  that  it  runs  into  the  open,  which 
gives  it  perfect  ventilation.  The  power-house 
is  most  conveniently  located  at  Poole-street, 
on  the  banks  of  the  canal,  where,  it  being 
easily  accessible  for  coal  and  water,  the  cost 
of  power  has  been  very  cheap.  This  tube  is 
connected  with  all  the  other  tubes  operating  in 
London,  not  physically,  but  by  aid  of  passage 
ways.  The  traffic  will  further  increase  as  the 
public  realise  the  importance  of  this  connec- 
tion, and  as  tubular  railways  extend. 


The  New  Tubular  Railways. 
The  new  tubular  railways  which  the  London 
Underground  Electric  Railways  Company  are 
building  are  rapidly  ncaring  completion.  The 
map  from  which  the  slide  is  made,  and  which 
shows  all  the  tubular  railways  of  London  ia 
operation  and  under  construction,  was  prepared 
especially  for  this  paper  by  Cook  and  Hammond, 
the  well  known  lithographers  {see  p.  249).  The 
Baker*street  and  Waterloo  will  be  completed* 
Mr.  Yerkes  hopes,  in  the  coming  summer,  the 
Great  Northern  and  Brompton  later  in  the 
year,  and  the  Charing-cross  and  Hampstead 
early  next  year.  In  an  enterprise  of  such 
magnitude  there  may  of  course  be  unavoidable 
delays  in  ,  the  delivery  of  machinery  and  the 
completion  of  work,  hut  the  company  has  its 
finances  well  in  hand,  and  the  capitalists 
behind  the  undertaking  are  capable  of  finish- 
ing the  work  and  operating  the  lines  in  the 
most  approved  manner.  To  begin  with,  these 
tubular  lines  will  give  London  more  additional 
stations  than  the  subway  just  completed  will 
give  New  York.  The  stations  will  materially 
aid  passenger  transit,  not  only  east  and  west 
but  north  andsouth.  Thirty  of  them  are  located 
in  the  congested  districts.  Starting  from  Char- 
ing-cross, one  will  be  able  to  go  vid  Cranhourn- 
street,Holbom,Russell-square,toKing's-CTOss» 
and  thence  vid  York-road,  Caledonian-road, 
Hollo  way-road,  Gillespie -road,  to  Finsburj'- 
park,  the  terminus  of  the  Great  Northern  and 
City.  From  the  same  starting  point  (Charing- 
cross)  one  may  go  north  vid  Oxford- street, 
Goodge-street,  Euston-road,  to  Euston  Station, 
thence  to  Camden  Town,  where  the  passenger 
may  branch  off  eastward  to  Highgate,  west- 
ward to  Hampstead,  Colder' s-green,  and 
thence  on  to  Edgware.  Again,  starting  firom 
the  embankment  at  Charing-cross-bridge,  the 
passenger  may  go  vid  Tra^Igar-Sqoare,  Pic- 
cadilly-circus, Oxford-circus,  Regent' s-park, 
to  Baker-street,  and  from  thence  vid  Lisson- 
grove,  Edgware-road,  to  Paddington.  Re- 
turning from  Paddington  to  Piccadilly-circus, 
the  new  tubes  will  take  him  under  the  river  to 
Waterloo  Station,  and  thence  on  to  the  Ele- 
phant and  Castle.  From  Holbom,  Strand, 
Covent- garden,  Charing-cross  and  Trafalgar- 
square,  the  new  lines  will  run  westward  vid 
Piccadilly-circus,  Dover-street,  Down-street, 
Hyde-park-comer,  Knightsbridge,  Brompton- 
road,  South  Kensington,  Gloucester-road, 
Earl's-court,  Baron's-court,  to  Hammersroith- 
broadway,  which,  in  conjunction  with  Shep- 
herd's-bush,  comprise  the  two  great  western 
gates  of  modem  London. 
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Under  the  new  schedule  which  will  be  put  in 
force,  the  Underground  Electric  will,  in  con- 
junction with  the  District  Rriilway,  run  from 
Hammersmith  to  Piccadilly  in  20  minutes,  and 
from  Piccadilly  to  Kicg's-cross  in  ic4  minutes, 
so  that  a  passenger  would  be  able  to  travel 
from  Hammersmith  to  King's-cross  in  30 
minutes  by  the  tube  railway,  at  a  cost  of  2d., 
if  they  put  on  a  uniform  rate.  From  Charing- 
cross  it  would  take  10  minutes  to  goto  Eu&ton, 
and  the  charge  would  be  3d.  ;  and  from 
Charing-cross  to  the  Midland  Station  at 
Kentish  Town  the  time  would  be  15  minutes. 
From  Charing-cross  to  Highgate  and  Hamp- 
stead  would  be  19  minutes,  so  that  if  a  person, 
wanted  to  go  to  Hampstead  from  Westminster, 
he  might  ge)  into  atratn  at  Westminster  Station, 
change  at  Charing<cro8s,  and  be  at  Hampstead 
in  19  minutes  from  Charing-cross,  with  an  addi- 
tion, perhaps,  of  three  minutes,  from  West- 
minster, At  Charing-cross  he  could  also 
change  into  the  Baker-street  and  Waterloo 
trains,  and  be  at  the-  Elephant  and  Castle 
in  eight  minutes,  or,  travelling  north, 
reach  Baker  -  street  in  ten  minutes,  and 
Paddington  station  in  15  minutes.  The 
time  from  Hanmersmitfa  to  the  Mansion 
House  will  be  26  minutes ;  from  South  Ken- 
sington to  the  Mansion  House,  on  the  main 
line,  16  minutes,  and  from  Hammersmith  to 
Bow,  39  minutes.  When  the  deep  level  is 
built  for  &st  trains,  there  will  be  no  stops 
between  Hammersmith  and  the  City,  excepting 
probably  at  South  Kensington,  Victoria,  and 
Charing-cross. 

This  unrestricted  method  of  exchange  be< 
tween  these  tube  railways  and  the  District  will 
be  a  great  advantage  to  the  travelling  public, 
and  even  greater  if  the  Metropolitan  Railway 
can  be  brought  into  the  arrangement.  The 
District  is  now  laying  down  two  more  lines  all 
the  way  from  West  Kensington  into  Hammer- 
smith, where  there  will  be  terminal  accommo- 
dation provided  on  the  District  Railway  for  the 
Brompton  and  Piccadilly  line.  When  finished, 
which  will  be  about  a  year  from  now,  the 
Brompton  and  Piccadilly  will  start  from  a  ter- 
minal dock  in  Hammersmith  Station  and  run 
all  the  way  to  Finsbury-park.  There  will  then 
be  four  lines  instead  of  two  on  the  District 
Railway  from  West  Kensington  to  Hammer- 
smith. 

By  the  aid  of  the  electrified  District  Rail- 
way, passengers  will  be  able  to  go  from 
Hammersmith  straight  away  through  to  the 
City.  Of  almost  equal  importance  to  the  new 
stations  will  be  the  connections  with  existing 


lines  that  these  tubes  will  be  able  to  make. 
Perhaps  not  at  once,  but  with  here  and  there 
additional  connecting  links,  there  will  be 
f6nned  a  complete  system.  For  example,  the 
new  tubes  will  cross  the  Central  LondtHi  at 
three  points— Holbom,  Tottenham-court-road, 
and  Oxford-circus.  They  join  the  District  at 
Charing-cross  and  Embankment,  and  the  City 
and  South  London  at  Elephant  and  Castle. 
Including  the  District,  which  connects  with 
Victoria,  Cannon-street,  London-bridge,  and 
Liverpool-street  Stations,  the  Underground 
Electric  will  connect  with  all  the  important 
passenger  stations — Paddington,  Marylebone, 
Baker-street,  Huston,  St.  Pancras,  King's- 
cross,  Charing-cross,  and  Waterloo.  These 
trunk  line  stations  annually  pour  into  London 
over  300,000,000  passengers,  the  greater  por- 
tion of  which  number  must  be  carried  to  the 
central  districts.  The  Underground  Electric 
enters  important  districts,  as  the  above  list  of 
stations  shows,  where  the  traffic  up  to  the 
present  time  has  been  almost  exclusively- 
worked  by  omnibuses. 

The  question  has  been  asked,  and  not 
without  reason,  will  these  new  tubular  rail- 
ways pay }  Judging  from  what  is  now 
known  of  the  electrical  railways  in  opera- 
tion I  think  they  will.  The  twenty  miles 
of  underground  and  elevated  railways  in 
New  York  which  have  been  opened  but  a 
few  months  are  carrying  400,000  pas- 
sengers daily,  or  over  150,000,000  annually. 
The  Metropolitan  of  Paris,  with  its  15 
miles,  is  carry  ng  i2o,ooo,ooci  annually.  The 
total  will  be  largely  increased  by  its  five 
additional  miles  just  opened.  The  sis 
miles  of  the  Central  London  may  exceed 
50,000,000  passengers  this  year,  while  the 
other  three  tubes  will  indicate  increased 
traffic  which  will  advance  further  as  con- 
nections improve.  Based  on  the  earnings 
at  the  Central  London  and  on  a  passenger 
traffic  of  55,000,000,  the  Baker-street  and 
Waterloo  should  earn  j^230,ooo.  The  Great 
Northern,  Piccadilly  and  Brompton,  with  a 
passenger  traffic  of  85,000,000,  should  earn 
^£358,000,  while  the  earnings  of  the  Charing- 
cross,  Huston  and  Hampstead  line,  with  it& 
75,000,000  passengers  per  annum,  should  be  in 
the  neighbourhood  of  ^£316,000.  With  a 
common  power-house  the  working  expenses 
should  be  much  less  than  50  per  cent,  of  the 
eamiags,  the  Central  London  being  just  over 
49  per  cent.  With  the  growth  of  London  they 
will  undoubtedly  become  profitable  invest- 
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Vibration  and  Effect  of  Tuhular 
Railways  om  buiLDiNGS. 

Now  and  then  we  hear  a  sensational  story 
that  the  tubes  have  caused  cracks  in  some 
important  public  building,  and  when  the 
Central  London  was  started  there  was  more 
or  less  complaint  in  relation  to  vibration,  but 
this  has  been  obviated  by  the  removal  of  the 
heavy  engines,  and  the  use  of  smaller  motors 
attached  to  the  cars.  I  have  given  you  an 
instance  in  Chicago,  where  the  whole  business 
part  of  the  City  had  been  tunneled,  the  top  of 
the  tunnel  being  only  24  feet  from  the  surface 
of  the  street,  without,  even,  in  a  great  many 
cases,  the  knowledge  of  the  occupants  of  the 
mighty  sky-scrapers.  As  a  rule  these  alarms 
have  proved  both  foolish  and  false.  One  of 
the  more  recent  has  been  with  regard  to  St. 
Paul's  Cathedral,  the  foundations  of  which 
were  said  to  be  sinking  as  a  natural  conse- 
quence of  the  borings  going  00  for  the  tubular 
railways  and  the  pumping  which  accompanies 
the  work  of  dri\nng  the  various  tunnels  con- 
structed in  its  immediate  vicinity,  and  others 
that  were  in  progress.  Then  ominous  fissures 
have  been  discovered  in  the  fabric ;  the 
moisture  in  the  gravel  bed  of  London  was  said 
to  have  been  drawn  off  by  pumping  for  the 
various  tunnels ;  lower  water  courses  have 
been  formed  in  every  direction  in  which  the 
lubes  penetrate ;  engineers  have  failed  in 
their  attempts  to  hermetically  seal  the  tubes 
to  the  clay,  &c.  As  to  the  cracks  in  St. 
Paul's,  these  were  shown  on  investigation  to 
have  been  done  as  far  back  as  1835,  during 
the  construction  of  a  deep  drain.  It  is 
true  these  old  cracks  have  been  slightly 
reopened,  but  the  construction  of  the  tubular 
railways  according  to  the  best  authorities 
cannot  l>e  blamed  in  the  matter.  With  regard 
to  the  alleged  result  of  pumping,  another 
autbcnity  says  it  is  most  unusual  to  resort  to 
pumping  to  any  great  extent.  There  are  miles 
of  tubes  now  in  course  of  construction  where 
he  states  not  one  drop  of  water  has  been. 

To  show  how  effectively  tube  and  station 
construction  undeigrotrnd  can  go  on  without 
danger  to  buildings  above,  I  might  instance 
the  case  of  the  church  of  St.  Mary  Woolnoth, 
situated  at  the  comer  of  I^mbard  and  King 
William- streets.  Underneath  this  church,  as 
you  are  aware,  is  the  Bank  Station  of  the  City 
and  Sonth  London  Railway,  in  connection 
irith  their  City  extension  to  Moorgate- street. 
Talking  with  Mr.  Basil  Mott  and  Mr.  David 
Hay  who,  with  Sir  Benjamin  Baker,  were  the 
engineers  of  this  extension  to  the  City  from 
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the  Borough,  these  gentlemen  give  me  an 
interesting  account  of  how  the  City  and  South 
London  put  a  new  foundation  to  this — one  of 
the  oldest  of  London's  churches.  It  was 
originally  the  intention  of  the  company  to 
acquire  and  pull  down  the  church,  but  as  some 
outcry  was  raised  about  demolishing  what  was 
considered  a  remarkable  example  of  church 
architecture,  the  company  agreed  to  leave  it 
standing,  and  construct  the  station  underneath. 
This  entailed  the  removal  of  the  whole  of  the 
old  foundation,  and  the  substitution  of  a  stee> 
table  standing  on  massive  legs  to  support  the 
fabric,  before  the  station  works  could  be 
preceded  with.  When  this  had  been  ac- 
complished, a  7a  feet  long,  24  feet  wide,  and 
100  feet  deep  shaft  for  five  passenger  lifts  was- 
sunk  immediately  below  the  building,  with 
adjoining  corridors  at  the  bottom,  and  passages 
leading  to  the  station  platforms.  A  booking- 
halt  was  constructed  under  the  street,  from 
which  a  passage  communicating  with  the 
waiting-hall  had  to  be  driven  directly  below 
the  church  tower.  Mr.  David  Hay  has  been 
kind  enough  lo  allow  me  the  use  of  some  slides 
showing  how  this  difficult  task  was  satisfacto- 
rily accomplished. 

Slide  I  shows  the  plan  of  the  station  at 
booking-hall  level,  about  10  or  j  a  feet  below 
the  street.  The  lift  shaft  is  seen  extending 
right  across  the  church,  the  oval  booking-hall 
and  passage  below  the  tower  communicating 
with  the  waiting-hall.  The  five  lifts  are  to- 
gether capable  of  raising  450  passengers  at  a 
time. 

The  second  Slide  shows  a  section  through 
the  centre  of  the  shaft  with  the  church  over- 
bead.  You  will  notice  the  girders  supportmg 
the  walls,  roof,  and  columns  and  floor  of  the 
church — a  weight  of  something  like  1,500 tons. 
The  elevators  are  also  shown,  some  at  top  and 
bottom,  and  one  halfway  up.  The  tubes  are 
shown  under  the  street,  also  the  staircases 
and  passages  to  platforms,  which  are  situated 
in  large  tubes  a  little  further  towards  the  river. 

Slide  3  is  a  section  through  the  booking-hall 
and  lift  shaft,  and  adjoining  corridors  for  en- 
trance to,  and  exit  from,  the  lifts  at  the  bottom. 
The  lift  machinery  is  also  shown  at  the  bottom 
of  the  shaft. 

Slide  4  is  a  plan  at  bottom  of  shaft.  It 
shows  the  corridors  and  passages  leading  t» 
and  from  platforms,  and  also  the  electric  lift 
machinery. 

Turning  to  other  parts  of  the  railway,  Slide 
5  shows  a  view  of  a  tube  tunnel  (30  feet 
internal  diameter)^m.  cour^^^Mj^tion. 
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Tunnels  of  this  kind  are  made  at  the  Clapham- 
common  and  Islington  termini.  They  are 
larg%  enough  for  two  lines  of  rails  and  an 
island  platform.  The  engineer  for  this  scheme, 
as  opened  in  1890,  was  the  late  Mr.  J.  H. 
•Greathead,  and  it  is  needless  to  say  what  a 
debt  of  gratitude  London  owes  to  this  gentle- 
man in  being  the  first  to  introduce  in  a  really 
practical  way  a  system  which,  to  say  the  least, 
is  one  solution  of  the  problem  of  London 
trafiSc.  Mr.  Charles  Grey  Mott  has  been 
chairman  of  the  company  since  its  inception, 
and  it  is  not  too  much  to  say  that  to  his 
ability,  energy,  and  perseverance  London  owes 
a'debt  of  gratitude  for  the  introduction  and 
development  of  electric  traction  on  under- 
{[Tound  railways. 

General  Conclusions. 
It  has  only  been  possible  to  review  in  this 
paper  the  progress  of  electrical  street  railway 
work  in  London,  New  York,  Parts,  Chicago, 
Berlin,  and  Boston.  From  the  very  inade- 
quate manner  in  which  I  have  touched  upon 
these  great  industrial  works,  you  will  be 
able  to  gather  that  much  is  going  on  in  this 
direction,  and  that  the  end  of  the  work  can  only 
be  when  these  cities  cease  to  grow,  or  when  the 
industrial  centralisation  of  our  own  times 
■changes  to  the  industrial  distribution  which 
may  come  with  the  lessening  in  cost  of  power 
distribution.  The  extension  of  such  enormous 
distribution  of  power  as,  for  example,  the 
Niagara  electric  plant,  and  the  various  power 
plants  in  course  of  construction  in  the  United 
Kingdom,  must  distribute  factories  and  shops 
■over  a  wider  area.  Steam  undoubtedly  con- 
centrated industry,  and  built  up  the  large 
"coketowns"  of  the  present  day,  while  it  is 
more  than  possible  that  the  use  of  electric  cur- 
rent generated  in  stupendous  power  plant  such 
as  those  I  have  shown  are  now  actually  in 
operation,  and  in  course  of  construction  in 
London,  New  York,  and  other  centres  of 
industrial  energy,  will  result  in  a  migra- 
tion of  factories  and  workshops  further  afield. 
But  some  will  say,  possibly  persons  in  this 
very  audience,  what  right  have  these  large 
cities  thus  to  grow  and  increasingly  demand 
these  stupendously  expensive  machinery  for 
£:etting  about  ?  I  am  perfectly  aware,  as 
most  of  you  are,  that  there  are  some  philoso- 
phers who  contend  that  our  modem  cities 
should  not  require  this  rapid  transit  — 
that  the  great  cities  of  the  East,  from 
Babylon  to  Pekin,  appear  to  have  grown 
up  without  the  necessity  of  rapid  transit. 


Indeed  these  people  are  enquiring  whether, 
as  in  the  case  of  London,  the  limits  of 
its  usefulness  as  a  system  of  homes  and 
trade  settlements  have  not  been  reached. 
It  is  not  my  intention  to  go  into  the  ques- 
tion of  the  centralisation  of  industry,  nor  the 
centralisation  of  amusements,  nor  of  oflBcial, 
commercial,  and  artistic  life.  There  is  no 
doubt  that  the  evidence  taken  before  the  Royal 
Commission  on  I^ridon  Traffic  has  revealed  a 
state  of  af&urs  most  unprofitable  to  the  rail- 
ways, and  most  disastrous  to  certain  sec- 
tions of  Greater  London.  We  have  seen 
this  winter  something  of  the  evils  of  too  cheap 
transportation  in  the  sad  conditions  of  affairs 
at  West  Ham,  Tottenham,  and  other  places  In 
north-eastern  London.  How  far  this  system 
of  cheap  fares  is  justifiable,  and  whether  they 
should  be  abolished,  I  have  no  doubt  we  shall 
hear  when  the  Commission  reports  ;  but  I  am 
clearly  of  the  opinion  that  it  will  be  far  better 
for  factories  to  move  out  of  London,  where  in- 
dustries could  be  carried  on  under  more  satis- 
factory conditions,  than  for  the  State  to  compel 
the  railways  to  adopt  such  a  schedule  of  fares 
as,  for  example,  those  of  the  Great  Eastern, 
for  the  so-called  benefit  of  the  working  classes. 
An  admirable  article  by  Mr.  T.  C.  Elder  on 
"The  Movement  of  Tendon,"  published  in 
Traction  and  Transmisswn,  contains  this 
passage,  which  it  is  well  to  remember  in  dis- 
cussing the  future  needs  of  London  in  rapid 
transit : — 

"There  are  a  great  many  f)eople  in  the  metropolis 
■who  could  probably  be  more  profitably  employed,  and 
for  whom  there  is  more  comfortable  accommodation, 
elsewhere.  Without  asking  where  they  come  from  the 
Government  appoints  a  Commission  to  invent  some 
means  of  enabling  them  to  settle  down  at  their  ease, 
and  to  imite  their  friends  and  relatives  to  join  them. 
So  long  ns  the  machinery  of  State  is  set  in  motion  to 
assist  mumbctnrers  in  retaining  their  present  pontion 
in  the  metropolis,  so  long  will  they  remiun.'* 

This  is  a  phase  of  the  rapid  transit  problem 
that  we  do  not  hear  much  about  fi'om  those 
constantly  pleading  for  more  facilities  and 
cheaper  fares,  but  it  may  indicate  that  if 
there  is  no  finality  to  profitable  rapid 
transit,  there  may  be  a  finality  to  the 
demand  for  additional  cheap  facilities  which 
robs  one  class  of  the  community  to  sub- 
sidise another.  It  has  been  claimed  by  some, 
and  not  altogether  without  reason,  that 
the  virtual  purpose  of  the  Royal  Commission 
on  London  Traffic  is  merely  to  seek  some 
means  of  providing  rapid  transit  for  those  who 
cannot  afford  t<ti|?^d§^ol$gfetead  of 
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acceptiag-  the  fact  as  an  indisputable  proof 
that  "  such  people  are  living  and  working 
under  uneconomic  conditions,"  the  same 
amount  of  energy  on  the  part  of  those  in  high 
authority  was  devoted  to  inquiring  what  would 
have  for  its  results  "  the  encouragement  of 
that  decentralisation  which  would  appear  to 
afford  the  only  permanent  amelioration  of  the 
conditions  of  town  life,"  the  outlook  would  be 
much  more  hopeful. 

While  the  subject  of  this  paper  has  been 
the  Underground  Electrical  Railways  of 
London  and  other  large  cities,  I  am  in  no  sense 
an  advocate  of  this  system  of  transportation, 
and  no  other,  for  London.  A  complete  survey 
of  the  subject  involves  the  consideration  of 
(i)  street  vehicles,  (2)  surface  railways  or  tram- 
ways, (3)  overhead  railways,  (4)  shallow  under- 
^ound  railways,  (5]  deep  level  railways,  (6) 
deep  level  or  tube  railways  for  freight,  (7) 
electrification  of  steam  railways,  (8)  straighten- 
ing and  widening  of  streets  and  bridges,  (g) 
coostruction  of  new  thoroughfares  and  bridges, 
(id)  improvement  of  regulation  of  traffic.  All 
these  methods  have  their  place  in  the  solution 
of  the  traflSc  problems  of  such  a  city  as  Lon- 
don. London  has  outgrown  the  period  when 
the  improvement  of  any  one  of  these  methods 
of  dealing  with  the  traffic  can  make  a  per- 
ceptible difference.  As  a  matter  of  fact,  and  we 
all  know  it  very  well,  while  the  Royal  Commis- 
sion has  been  takiogevidenceon  all  these  points, 
and  many  others,  such  as  suspended  railways, 
mighty  avenues  running  to  all  points  of  the 
compass,  double  deck  streets,and  circular  roads 
around  the  whole  metropolitan  area,  those  in 
cbarge  of  the  several  existing  methods  of 
transportation  have  been  industriously  study- 
ing how  they  can  improve,  extend,  and 
quicken  their  systems  of  transit.  One  wit- 
ness, when  asked  by  the  Commission  for  his 
solution,  answered  very  promptly,  "  London 
requires  all  the  existing  facilities."  The 
omnibus,  the  tramways,  the  tubes,  and  the 
undergrounds  all  do  their  share  in  the  working 
of  such  a  mighty  body  as  London.  The  im- 
portant thing  is  to  get  these  all  to  work  in 
harmony.  If  the  Royal  Commission  can  sug- 
gest a  plan  to  do  this  it  will  have  amply  justified 
its  ai^intment  and  the  time  it  has  taken  to 
reach  its  conclusions.  The  unification  of  these 
several  facilities  by  some  common  ownership 
or  consolidation  of  management  must  in  my 
opinion  be  precedent  to  any  really  satisfactory 
or  lasting'  solution  of  the  problem.  The 
hope  for  such  a  settlement  lies  in  the  joint 
use  tA  tracks,  of  stations,   of  passenger 
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physical  connection  is  impossible,  and,  even 
more  than  all  else,  in  electrification,  with  the 
important  economies  that  must  come  in  the 
joint  use  of  power.  It  is  the  large  electrical 
power-houses,  which  we  have  seen  are  going 
up  in  so  many  directions  in  and  around 
London,  that  will  bring  these  interests  together- 
It  is  nice  to  have  your  own  exclusive  power- 
house, but  when  it  is  found  that  your  com- 
petitor is  obtaining  his  power  cheaper  because 
it  is  being  shared  by  a  number  of  other  enter- 
prises, there  will  be  a  consolidation  of  interests 
on  the  cohesive  basis  of  mutual  profit,  and 
from  that  the  step  is  short  to  harmonious 
management.  In  a  country  like  England, 
where  the  interests  of  the  public  are  so  care- 
fully guarded,  there  will  be  no  possibility  of 
monopoly,  and  the  travelling  public  will  receive 
a  full  share  of  the  benefits  of  electrification  in 
the  reduction  of  the  cost  of  operation  which  is 
sure  to  follow. 

As  to  the  merits  or  demerits  of  different 
methods  of  dealing  with  transportation,  there 
is  little  to  be  said  when  dealing  with  a  city- 
like  London,  which  requires  them  all,  and 
where  (with  the  exception  of  freight  tunnels) 
all  methods  are  showing  commendable  activity. 
London  cannot  afford  to  put  all  her  eggs  in  one 
basket.  Note  how  mvaluable  the  tubes  were 
during  the  recent  foggy  days ;  in  the  springy 
and  summer,  what  a  boon  to  many  are  the 
upper  decks  of  the  tramways.  For  short 
distances  there  are  omnibuses,  soon,  let  us 
hope,  to  be  converted  into  motor  road  cars. 
For  long  distances  there  are,  or  will  soon  be 
as  I  have  shown,  to  a  very  much  greater 
extent,  the  undergrounds  and  electrified  street 
railways.  And  when  each  of  these  various- 
methods  of  improving  London  is  striving 
with  considerable  energy  to  increase  its 
capacity,  to  improve  its  speed,  and  to  make 
passengers  more  comfortable,  or  even  to  reduce 
or  unify  fares,  it  is  only  just  that  such  activities 
should  be  recognised,  even  if  it  should  be 
regarded  as  impolitic  to  add  a  word  of  praise. 
The  battle  for  the  London  tubes  seems  to  have 
ceased  since  the  appointment  of  the  Com- 
mission, but  the  Bills  deposited  for  the  coming 
Session  indicate  that  capital  is  still  forth- 
coming to  link  up  and  extend  London's  under- 
ground electric  railways.  The  discussion  oi 
these  new  proposals  involves  controversial  ques- 
tions upon  which  it  is  not  my  purpose  to  enter. 

Turning,  therefore,  to  what  is  actually  being 
done  to  relieve  London,  what  do  we  find  ?  The 
large  extension  of  tubes  and^ectrification  of 
Digiti?ed  byCjOOglC 
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«xisting  underground  railways  and  connections 
involving  the  expenditure  of  ^^25 ,000,000,  per- 
haps ;^30,QOO,QOO  Sterling;  the  extension,  link- 
ing up  and  electrification  of  tramways  by  the 
E^don  County  Council  in  South  London  and 
■similar  work  by  the  North  Metropolitan  in 
North  London  ;  the  important  subway  con- 
«ection  for  these  two  systems  of  surface  rail- 
ways— an  enterprise  in  itself— that  in  a  smaller 
«ity  would  attract  a  world-wide  attention  ;  the 
continued  extensions  of  the  London  United 
Tramways  in  the  western  part  of  London. 
The  Great  Eastern  and  London  and  South 
Western,  to  say  nothing  of  the  three  im- 
portant northern  railways,  London  and  North 
Western,  Great  Northern,  and  Midland,  are 
^oing  much  that  is  wise  and  helpful  for 
the  suburban  traffic.  Independent  of  rail- 
way work  the  bridge  building  projects,  the 
straightening  and  widening  of  thoroughfares 
:such  as  the  Strand  and  Fleet-street,  and 
Piccadilly  improvement,  would  form  the  sub- 
ject of  a  paper  as  formidable  as  the  one 
Z  am  about  concluding.  Here  we  have  the 
same  idea  in  view— the  relief  of  congested 
London.  It  is  being  carried  out  by  the  London 
County  Council  with  great  skill,  and  must 
prove  permanently  beneficial.  Added  to'  this 
and  on  the  outer  rim  of  the  metropolis  there 
■are  the  steam  lines  which  cut  a  far  greater 
figure  in  what  may  be  termed  the  street  railway 
work  of  London  than  is  the  case  with  similar 
railways  in  other  large  modem  towns.  The 
work  of  electrification,  as  we  have  seen,  has 
started :  the  Metropolitan  and  Metropolitan 
District  have  actually  inaugurated  electric 
trains  on  suburban  lines ;  the  London  Brighton 
and  South  Coast  have  decided  to  electrify  from 
Battersea  to  Peckham  Rye,  while  the  Great 
Western  Railway  proposes  an  extension  from 
Kaling  which  will  tap  both  their  High  Wycombe 
and  Windsor  lines,  and  bring  passengers 
down  to  a  new  station  at  Shepherd's  Bush, 
thus  relieving  both  Paddington  and  Bishop's- 
road  Stations.  The  completion  of  the  Great 
Western  and  Great  Central  Joint  line  will  add 
another  new  track  to  the  many  trunk  lines 
«ntering  London,  and  build  up  another 
important  and  almost  untouched  section  of 
surrounding  country.  With  the  development 
of  the  single  phase  motor,  which  has  made 
great  headway  within  the  last  two  years,  there 
is  no  longer  any  necessity  for  a  third  rail,  for  a 
single  small  high-tension  overhead  conductor 
may  be  safely  used  instead.  This  will  greatly 
simpltiy  and  cheapen  the  construction  of 
electric  railways,  and  enable  the  great  rail- 


ways which  have  in  the  past  done  so  much  to 
provide  cheap  and  even  rapid  transportation 
into  the  surrounding  districts  of  London,  to 
retain  their  present  share  and  to  increase  largely 
the  speed  and  facilities  forhandling  passengers. 
In  this  category  we  find  the  North  London, 
the  London  Tilbury  and  Southend  Joint,  the 
East  London  Joint,  the  London  Brighton 
and  South  Coast,  and  London  and  South 
Western  Joint,  and  .  sundry  other  extensions 
and  connections.  These  steam  railways,  after 
breaking  through  say  a  twenty  mile  radius 
around  London,  cross  and  recross  each  other 
in  such  a  complex  network  of  lines  that  they 
all  become  hopelessly  merged  into  one  system, 
handling  together  hundreds  of  millions  of  pas- 
sengers annually,  yet  separately  they  are  so 
unobtrusive  that  the  traflSc  is  not  recorded 
but  merged  in  that  of  the  several  railways 
operating  them.  This  tangle  of  lines,  with 
several  hundred  stations  all  within  the  limits 
of  the  county  of  London,  is  at  the  presentmo- 
ment  facing  the  question  of  electrification.  In 
ten  years  these  lines,  in  my  opinion,  will  be 
electrified  and  operated  on  some  harmo- 
nious system  that  will  be  fair  to  all  and  im- 
measurably better  for  the  travelling  public.  It 
is  unfair  to  say  that  the  gentlemen  controlling 
these  properties  are  unenterprising  because 
they  have  not  already  changed  from  steam  to 
electricity.  They  know  well  enough  that 
electricity  on  new  and  independent  lines 
and  on  tramways  works  better  and  quicker, 
is  cheaper,  and  more  comfortable  for  the 
passengers  than  steam,  but  they  are  not  satis- 
fied that  these  smaller  units  of  their  great 
systems  can  be  worked  with  one  system  of 
propulsion,  and  their  larger  trunk  lines,  with 
heavy  freight  trains,  by  another.  Whatever, 
therefore,  is  done  in  this  direction  by  these 
railways,  must  be  done  with  two  distinct  things 
in  view,  namely,  the  installation  must  first  be 
capable  of  operation  with  the  existing  steam 
system  outside  the  London  radius,  and 
secondly,  it  must  be  capable  of  extension  to 
that  system,  as  further  improvements  make  it 
practicable  and  economical  so  to  extend  the 
electrification.  Let  the  experts  engaged  in 
these  modem  problems  of  locomotion  once 
satisfy  the  railway  managers  on  these 
two  points,  and  the  steam  locomotive  will  dis- 
appear, not  in  a  night,  but  by  degrees,  first, 
as  we  hope  will  soon  be  the  case  on  the  Inner 
Circle,  then  on  these  cross  and  joint  lines,  and 
finally  on  the  trunk  lines.  The  theatre  of  these 
experiments  is  now  clearly  defined,  and  the 
luture  extension  of^o^eratio^^gtt|^Tt  win 
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in  a  large  measure  depend  upon  the  outcome  of 
the  electrifications  in  progress  of  installation. 

Another  movement  vOTking'  for  the  relief  of 
the  streets,  and  one  which  will  be  almost  im- 
perceptible at  first  is  the  change  of  the  omnibus 
and  car  companies  from  horse  to  motors.  It 
will  take  time  to  effect  these  changes  as  it 
will  to  change  the  large  waggons  and  delivery 
carts  in  the  same  way,  but  it  is  a  change  that 
all  auUiorities  on  the  subject  admit  is  sure  to 
come,  and  when  it  does  wilt  have  its  influence. 

Id  the  aggregate  the  work  going  forward  at 
the  present  time  is  enormous,  and  as  we  have 
seen  exceeds  in  mileage  and  capital  invest- 
ment the  great  works  which  I  have  mentioned 
in  Paris,  New  York,  and  Chicago,  which  are 
the  only  cities  that  are  doing  anything  at 
all  comparable  with  that  which  is  being  done  in 
London.  This  is  no  reflection  on  the  enter- 
prise of  the  other  cities,  some  of  which  like 
Boston  and  Berlin  are  doing  interesting  and 
important  work.  As  a  rule,  however,  most  of 
the  modem  towns  of  the  world  are  fiairly  well 
supplied  with  rapid  tran-iit,  and  in  these  cities 
the  problem  does  not  present  anything  like  the 
difficulties  and  obstacles  which  have  to  be 
overcome  when  dealing  with  this  question  in 
the  greatest  of  all  modem  centres  of  popula- 
tion—London. 


DISCUSSION. 
The  Chairman  said  be  had  lived  the  greater  part 
of  his  life  in  London,  and  he  thought  there  were  few 
qaesUoQS  of  greater  importance  to  Londoners  than 
the  increase  of  locomotive  Tacilities.  He  had  had 
afanost  unique  opportunities  of  seemg  the  man'el- 
lont  augmentation  to  the  population  of  inner  and 
greater  London.  Thtrty.seven  or  thirty-eight  years 
years  ago  he  was  elected  M.P.  for  the  County  of 
Middlesex,  which  comfMised  the  whole  of  the  onter 
oea  north  of  the  Thames  which  was  ontside  inner 
London;  and  he  bad  seen  with  his  own  ^es, 
decade  after  decade,  the  extraordinary  development 
of  population  in  a  district  which,  thirty  years 
ago,  was  an  almost  purely  rural  district.  He 
bdieved  the  population  he  represented  when  he 
first  went  into  Parliament  was  about  300,000 ;  and 
be  was  quite  confident  that  it  was  now  considerably 
over  one  million.  There  was  the  peculiar  pbenome- 
noo  about  this  great  increase  of  population  that,  so 
far  as  he  knew,  great  aggregations  of  population  had 
tboat  entifdy  been  caused  by  an  impcHtant  industry 
being  created  in  a  locality^  which  attracted  large 
nombers  of  men  and  women  seeking  employment. 
The  peculiarity  of  the  nicrease  of  population  in  the 
Miborban  parts  of  L.ondon  was  that  a  very  con> 
uderable  portion  of  the  people  were  divorced  from 
then*  work ;  they  had  to  yield  to  certain  irresistible 


econcHuic  forces.  There  was  a  process  going  on  in 
London  by  which,  year  after  year,  more  and  more- 
houses  in  the  inner  circle  were  being  demolished,  or 
converted  into  places  of  business  and  factories. 
There  was,  in  one  sense,  a  centrifugal  movement 
going  on  in  the  centre  of  London,  by  which 
the  population  were  forced  more  and  more- 
into  the  outer  parts  of  I^ondon.  Bat,  inasmuch 
as  a  large  proportion  of  the  people  so  forced  out 
still  had  their  occupation  in  Lond<m,  there  was  the- 
reverse  movement,  the  centripetal  movement,  by 
which  every  year  a  large  proportion  of  the  outer  popu- 
lation of  London  were  forced  into  London  daily 
in  order  to  pursue  their  avocations,  and  obtain  their 
livelihood ;  and  it  was  that  condition  which,  he 
thought,  presented  the  great  diflScnlty  of  locomotion 
in  London.  It  was  clear  to  all  who  knew  London,, 
that  although  there  might  be  no  difficulty  in  largdy 
increasing  the  mecharucal  means  of  locomotioD  ia 
Greater  London,  yet  so  soon  as  oat  dealt  with  inner 
London,  it  was  almost  impossible,  under  exist- 
ing conditions,  largdy  to  increase  surface  loco- 
motion. London  streets  were  not  built  in  ac- 
cordance with  any  great  plan;  they  were  the 
streets  of  a  number  of  original  hamlets  or  villages 
which  became  absorbed  in  London  ;  and  therefore  tt 
was  almost  impossible  to  develop  any  system  of 
electric  tramways  such  as  other  great  capitals,  built 
on  a  different  system,  bad  supplied  themselves  with. 
He  remembered  many  years  ago  discussing  the- 
question  with  Sir  Edward  Henderson,  who  was,  ab 
that  time  the  Chief  Commianoner  of  Ptdice :  and  that 
gentleman  sommed  up  the  ritmdion  very  clearly  in  a 
sentence,  when  he  said : — "  The  streets  of  London 
were  intended  for  a  traffic  of  500.000  people,  and  I 
have  to  manage  five  millions."  He  thought  e^-eryone 
would  agree  that  if  it  were  not  for  the  mar>'eUous> 
tact,  patience,  and  skill  shown  by  the  MetropoUtaa 
PoUce  in  the  management  of  traffic  in  crowded  streets, 
great  difficulty  would  be  found,  at  certain  times  of  the 
year,  in  getting  about  at  all.  That  being  so,  it  was 
clear  that  if  an  increased  demand  for  locomotion 
arose,  and  if  it  could  not  be  met  by  an  increase  of 
mechanical  appliances  on  the  surface  of  the  earth, 
tecourse  must  be  had  to  nndeigrotrnd  raflways,  which 
must  be  of  snch  a  character  as  not  to  interfere  with 
the  comfort  or  stalality  of  the  bouses  already  erected 
in  London.  The  question  of  greatest  interest  to  the 
audience  was,  would  electric  railways  in  London  be 
able  to  meet  that  particular  and  ever-increasing  want 
If  it  were  possible  to  solve  the  difficult  problem  of 
improved  locomotion  in  London  by  underground 
electric  railways,  he  did  not  hesitate  to  say  that  those 
who  achieved  the  object  would  confer  an  enormous- 
benefit  upon  London  generally.  Mr.  Porter  had 
given  evidence  in  his  paper  of  the  possession  of  » 
thorough  appreciation  of  the  requirements  of  great 
cities  in  loqiect  to  improved  locomotion. 

Mr.  Fhiup  Dawson  thonght  that  everyone  present 
would  agree  whh  him  m  saying-Aat  thukswere  due 
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to  the  author  for  the  excellent  way  in  which  he  had 
brought  forward  a  most  difficnh  subject.  Mr,  Porter 
liad  pointed  out  that  whilst  a  good  deal  was  heard  of 
the  wotk  which  was  going  oa  in  such  cities  as  New 
York,  Boston,  and  Paris,  in  regard  to  additional  rapid 
transit  facilities,  and  whUst  very  often  the  work  v-hich 
-was  being  carried  on  in  London  was  condemned,  as  a 
matter  of  fact  at  the  present  moment  there  were 
greater  rapid  transit  facilities  being  constructed  and 
completed  in  London  than  in  any  other  city  in  the 
world.  He  congratulated  the  author  on  the  fact  that 
although  he  was  oiiginally  an  Englishman,  he  was 
■one  of  those  people  who  were  greatly  appreciated  in 
the  United  States.  Personally,  he  took  a  peculiar 
interest  in  the  subject  under  discusdon,  as  it  had 
been  his  lot  for  several  years  past  to  investigate  the 
question  of  the  possibility  of  introducing  electric 
traction  on  main  line  railways ;  and  there  were  some 
pointsinthatconnecdonwithwfaich  he  joined  issue  with 
the  author.  Sir.  Porter  had  suggested  that  large  [rawer 
-stations  might  be  constructed  which  would  supply 
■energy  to  a  great  many  railway  companies,  and  that 
that  would  facilitate  the  electrification  of  railways. 
He  could  not  agree  with  him  on  that  point,  because 
on  the  railway  whose  requirements  he  had  been 
studying  for  the  last  two  years,  from  40,000  to  50,000 
^owatts,  or,  roughly  speaking,  75,coo  horse^power, 
-would  be  required  for  handling  thdr  suburban  traffic 
alone.  From  the  result  of  theexaroination  he  had  made 
it  was  his  opinion  that  once  an  amount  of  20,000  or 
30,000  horse-power  was  reached,  no  saving  could  be 
made  in  regard  to  capital  expenditure  or  operating  ex- 
penses ;  and  naturally,  as  the  author  stated,  a  railway 
company  would  prefer  to  have  its  own  power  station 
rather  than  purchase  power  elsewhere,  particularly 
when  the  fact  was  considered  that  railway  companies 
were  in  a  particularly  favourable  position  to  produce 
electricity  cheaply  and  economically.  There  was  one 
point  made  by  the  author  with  which  he  thoroughly 
■agreed,  and  which  he  wished  to  emphasise,  namely, 
the  absolute  necessity  of  doing  away  with  the 
third  rail.  In  the  investigations  which  he  had 
made,  he  reluctantly  came  to  the  conclusion, 
although  he  had  sometimes  been  called  an  electrical 
•enthusiast,  that  if  the  third  rail  were  a  necessity  to 
the  electrification  of  main  line  railways,  electrificatioa 
•could  never  take  place.  But  fortunately  the  require- 
ments of  railways  had  brought  forth  a  solution.  As 
the  author  stated,  the  single-phase  system  enabled 
•engineers  to  use  currents  at  very  high  pressures,  and 
■overhead  wires,  and  would  thus  dispense  with  the 
third  rail,  which  was  not  only  dangerous  to  the 
-tiavdiing  public  as  well  as  to  the  company's 
•officials,  but  was  also  a  source  of  greatly  increased 
«xpenditure  in  regard  to  maintenance.  That  sys- 
tem was  to  be  tried  on  the  Brighton  R^way 
Company  on  the  first  section  between  Victoria 
and  London-bridge,  and  he  trusted  that  perhaps  a 
year  hence  the  line  would  bs  successfully  operating, 
and  that  he  might  be  able  to  show  those  present 
over  it( 


Mr.  H.  L.  Walford  said  that  those  who 
travelled  on  the  Great  Northern  and  City  Railway 
must  have  noticed  bow  superior  the  ventilation  of 
that  railway  was  compared  to  cither  the  Central 
London  or  the  City  and  South  London,  and  he 
thought  the  reason  of  it  was  that  there  was  an  open- 
air  station  at  Drayton-park.  He  wished  to  ask 
whether  it  would  be  practical  for  the  other  lube 
railways  to  have  an  open-air  station  at  the  highest 
point  of  the  tube,  and  so  ventilate  the  line.  It 
seemed  to  him  a  very  great  pity  that  in  the  general 
electrification  of  railways*which  was  now  proceeding 
nothing  was  being  done  to  electrify  the  East  London 
Railway,  which  was  the  most  important  link  of  the 
sjntems  north  and  south  of  the  Thames.  He  thought 
the  electi  ification  of  that  line  might  easily  be  managed 
by  the  different  companies  who  at  present  leased  it 
guarantedng  the  interest  on  the  ca|ntal  necessary  to 
electrify  tl. 

Mr.  J.  F.  LoREE  said  that  he  was  unable  to  add  to 
the  details  the  author  had  given  of  what  was  being 
done  in  the  States  on  the  rapid  transit  question,  but 
he  could  assure  the  members  that  they  were  all 
troubled  with  the  magnitude  of  the  problems  in 
front  of  them.  As  he  listened  to  Air.  Dawson  the 
question  ran  through  bis  mind  whether  a  decided 
advantage  was  not  obtuned  in  a  commuitity  of 
interests  in  generating  stations  by  the  support  tjiey 
gave  each  other  in  emergencies,  and  by  a  more 
economical  load  line  resulting.  One  of  the  great 
difficulties  connected  with  the  use  of  electric  power 
was  that  facilities  always  had  to  be  provided  for 
generating  the  maximum  amount  of  power  to  be  used 
for  only  a  short  period  of  time.  It  happened  that 
during  the  two  or  three  years  when  fae  was  president  of 
the  Baltimore  and  Ohio  Railway — which  ^vas  the  first 
railway  in  America  to  use  electric  power  for  traction 
purposes— in  the  efibrt  to  get  a  more  ecooomical 
load  line  large  amounts  of  power  were  supplied  to  the 
local  traction  lines  in  Baltimore,  and  to  the  manu- 
facturing establishments  throughout  the  city.  Cer- 
tainly if  that  power-house  could  have  fomished  power 
to  other  railway  companies,  and  they  had  a  jnnt 
interest,  it  would  have  been  a  very  much  more 
economical  undertaking.  It  might  interest  those 
present  to  know  that  when  Baltimore  was  overtaken 
vith  a  great  calamity  in  February  last  year,  and  some 
132  acres  of  buildings,  comprising  the  principal 
business  portion  of  the  city,  were  burned,  the  electric 
lighting  stations  and  power-house  of  the  local  tractioi 
cranpanies  were  destroyed,  and  in  the  emergency  the 
generating  |dant  of  the  Baltimore  and  Ohio  Railway 
had  not  <nily  to  maintain  the  railway  traffic  throng 
its  tunnel,  but  to  light  the  town  and  furnish  power  lor 
local  traction  purposes. 

Mr.  Francis  Fox  said  the  question  had  been 
asked  whether  science,  engineering,  and  capital  could 
provide  a  solution  to  the  traffic  problem.  On  behalf 
of  the  engineering  pi^fcjBio^^lQ^^  ^distinct 
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answer  id  the  affitmative.  11  the  necessary  ciq>ital 
and  powers  were  supplied,  and  they  were  kept  free 
ffcXD  the  absurd  restrictions  which  were  often  pi  aced 
upon  them  by  borough  councils  and  other  bodies,  he 
believed  the  great  traffic  problem  of  London  could  be 
successfully  solved.  The  question  of  the  increase  in 
the  number  of  passengers  aud  the  number  of  journeys 
per  bead,  was  a  nutter  of  education.  When  he  was 
last  in  Xew  Yotit,  he  had  to  investigate  the  number 
of  journeys  that  Were  made  per  head  of  the  population 
in  that  and  other  great  cities ;  he  also  did  the  same 
wm-k  in  London  ;  and  he  found  that  while  in  Xew 
York  500  journeys  per  annum  were  made  per  head  of 
the  population,  in  England  it  was  only  something 
like  i-iothofthat  figure.  It  was  stated  in  an  old 
book  that,  at  a  certain  period  of  the  world'.s  history, 
knowledge  would  be  increased,  and  many  would  run 
to  and  fro ;  and  he  thought  that  point  bad  been 
reached.  He  believed  English  people  were  learning 
to  run  to  and  fro,  but  he  hoped  they  would  not  reach 
the  point  arrived  at  in  America,  where  people 
seemed  to  be  imbued  with  the  idea  that  ifaey  woidd 
be  mocfa  happier  anywhere  else  than  where  they  were. 
The  first  object  an  American  seemed  to  wish  to 
attain  was  to  get  into  a  tramcar  and  go  into  the 
conntry  or  to  another  part  of  the  city,  and  there 
jump  into  another  car  and  come  back  again.  He 
did  not  think  that  conduced  to  the  welfare 
and  stability  of  a  nation  ;  and  although  Englishmen 
had  many  things  to  learn  from  their  American  cousins 
he  hoped  that  they  would  not  copy  the  terrible  rush 
and  haste  that  was  seen  in  Chicago  and  New  York. 
The  last  speaker  had  referred  to  the  tunnd  at  Balti< 
nime.  He  was  very  much  struck  when  he  vi^ted 
that  city  with  the  excellent  arrangement  made  tor 
carrying  the  fast  trains  through  the  tunnel  and 
letting  them  go  on  their  journey  without  even 
stopping,  the  electric  locomotive  running  ahead  into 
a  siding  and  allowing  the  train  to  pass.  He  believed 
the  arrangement  was  called  "  fly  shunting."  He 
quite  endorsed  Mr.  Dawson's  remarks  with  regard 
to  the  third  rail.  It  was  an  absolute  impossibility  to 
have  a  third  rail  on  a  ballasted  road.  A  third  rail 
could  be  used  on  a  overhead  railway,  vhoe  it  could 
he  fixed  to  the  floor  of  the  structure,  or  it  could 
be  used  in  a  tube  with  a  companUivdy  low  toI- 
tage,  but  on  a  ballasted  road,  where  men  were 
continually  packing  the  sleepers,  it  was  a  matter 
of  absolute  impossiUlity  to  use  it,  and  it  would 
prove  a  grave  danger,  as  was  illustrated  by  ttie 
nmnerous  accidents  which  had  taken  place  in  the 
North,  where  platelayers  with  shovels  in  their  hands 
had  had  the  shovels  destroyed  ^by  their  getting  in 
contact  with  the  current.  The  sooner  the  third  rail 
was  aboliahed  from  a  ballasted  road  the  better  it 
wonldbe  for  the  whole  of  the  travelling  public.  The 
qootioB  of  high  tension  was  a  veiy  teiions  (»e. 
Asyooe  who  had  seen  a  high  tension  wire  break,  and 
hue  ^r-'i^t  down  "  fixiliDg,"  knew  it  was  not  a 
mot.  thbg  to  scN^  and  it  was  certainly  a  disagreeable 
tUng  to  cone  in  contact  with.  That  was  a  difficulty 


which  would  have  somehow  or  other  to  be  solved. 
With  regard  to  the  increase  of  the  traffic  on  London 
underground  lines,  it  was  an  ill  fog  that  did  not  do' 
somebody  benefit.  He  thought  the  recent  fogs  had 
educated  the  public  to  a  very  great  extent  in  regard 
to  the  enormous  benefit  of  tube  railways  in  more  ways 
than  one.  The  temperature  of  fhe  tubes  was  prac- 
tically the  same  summer  and  winter ;  the  streets  of 
London  might  be  blackened  with  a  dense  fog,  while 
down  in  a  tube  it  was  perfectly  clear.  It  was- 
exactly  the  same  in  the  Mersey  tunnel ;  while 
there  was  a  dense  fog  on  the  Mersey  it  was 
perfectly  clear  below.  The  consequence  was  that 
traffic  could  proceed  on  the  tubes  without  any  diffi- 
culty ;  and  fogs  were  therefore  educating  people  into 
the  beneficial  use  of  underground  railways,  and,  to 
that  extent,  would  clear  the  streets  of  the  congested 
traffic  from  which  IxHidon  at  present  sufTered  so 
much. 

Mr.  T.  C.  JKNKIN  (Manager  of  the  City  and  South 
London  Railway)  apologised  for  the  absence  of  the 
chairman  of  his  company,  who  regretted  bis  inaUIity 
to  attend  the  meeting.  The  City  and  South  London 
was  the  pioneer  electric  railway  of  London ;  and  the 
late  Sir.  Greathead  and  the  Chairman  of  the  City  and 
South  London  Company  were  the  pioneers  of  electric 
traction  in  London.  It  was  a  great  compliment  to 
his  railway  that  most  of  the  subsequent  lines  which 
had  been  built  and  were  now  in  operation  were  due 
to  the  suuess  of  his  own  undertaking.  No  difficulty 
was  experienced  with  the  third  rail  on  their  railiray. 
The  railway  bad  been  in  operation  for  fifteen  years^ 
and  no  accident  of  any  kind  had  happened ; 
while  there  was  no  danger  whatever  if  the  men  hap- 
pened to  step  on  the  rail.  With  regard  to  the  question 
of  atmosphere  and  ventilation,  a  most  eminent  engi- 
neer inspected  their  line,  and  reported  that  the  venti- 
lation was  perfect,  in  fact  he  referred  to  it  as  the 
Riviera. 

Colonel  Allan  Cunningham  said  the  question  of 
ventilation  very  closely  touched  the  question  of  the 
personal  comfort  of  the  passengers.  No  doubt  the 
ventilation  of  the  Metropolitan  Railway  would  be  good 
as  soon  as  it  was  electrified,  but  it  was  difierent  in  the 
case  of  the  small  tubes.  The  "twopenny  tube"  was 
so  small  that  its  ventilation  left  a  great  deal  to  be 
desired,  and  he  would  like  to  ask  the  author  what  was 
the  condition  of  the  atmosphere  in  the  33  miles  ot 
tunnels  in  Chicago. 

Mr.  PORTiCR  sUted  that  the  tunnels  in  Chicago 
were  only  used  for  freight  purposes,  and  the  ventila- 
tion was  not  at  aU  bad.  There  were  only  a  few  people 
down  in  the  tunnd,  ^ich  had  an  opening  right  on  to 
the  Lake  front. 

Xolotul  Allan  Cl'hmiiighaic  doobted  whether 
inch  a  tonnel  would  be  nsefol  Sat  passenger  traffic 
wiUh  only  one  soch  opening.   As  pnilnA^  one  of  the 
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oldest  perwDs  present,  he  bad  seen  «  vast  change 
come  over  the  conditions  of  Londcm  traffic.  Fifty 
years  ago  there  were  very  few  omnibuses;  the  shortest 
jouniey  on  an  omnSiiii  cost  6d.,  and  the  population 
was  then  only  three  millions.  Every  increase  in  the 
■TacQity  of  travelling  had  been  a  great  help  at  the 
time— too  much  at  the  time  perhafn— but  the  in- 
creased fadlities  had  attracted  more  customers  to 
the  lines,  and  more  residents  to  the  plrces  wluch  the 
lines  served.  Those  conditions,  and  the  natoral 
increase  of  population,  had  invariably  after  a  time 
overtaken  the  increased  facilities,  so  that  five  or  ten 
years  afterwards  the  congestion  on  varions  lines  bad 
been  just  as  great  as  ever.  He  apprehended  that 
though  the  new  railways  proposed  would  be  for  a 
njaat  a  very  great  convenience  they  would  follow  the 
Tule  of  all  [H«vioas  history,  and  in  the  c  ourse  of  some 
twenty  years  the  congestion  of  traffic  would  be  as  bad 
as  ever.  The  very  great  convenience  of  pouring  crowds 
of  peo]^  into  a  large  city  at  their  business  hours 
was  a  thing  to  be  sought  after,  but  it  was  attended 
vith  one  serious  inconvenience.  The  time  did  not 
seem  to  be  far  distant  when  the  streets  would  not  be 
sufficient  for  the  great  number  of  foot  passengers  in 
them.  That  happened  with  serious  results  on  the 
occasion  of  any  great  public  spectacle.  Within  the 
last  fifty  years  the  crowds  at  public  spectacles  bad 
increased  to  enormous  proportions.  The  suburban 
railways  offered  such  facilities  for  throwing  enormous 
crowds  into  the  dty  to  see  any  big  public  spectacle, 
that  the  crowds  woe  now  getting  more  and  more 
<langeroui>,  and  that  was  a  difficulty  which  would 
iure  to  be  met  somdiow. 

Mr.  Norman  Macdonald  said  that  die  over- 
Iwad  wire  on  the  Brighton  railway,  which  was  to 
carry  6,000  volts,  to  which  Mr.  Francis  Fox  bad 
feferred,  would  practically  be  a  continuous  girder 
■or  bridge,  and  therefore  any  chance  of  a  catas- 
trophe occurring  through  it  being  broken  by 
ice  or  stoims  did  not  apply,  because  it  would 
ht  powerful  enough  to  carry  many  tons  weight.  Tbe 
anthor  had  referred  several  times  to  the  Royal  Com- 
mtsskn  on  Lond<m  Traffic.  He  was  inclined  to  think 
tbe  real  fun  in  connection  with  the  transportation 
iproblem  would  b^n  aftw  the  Coiumission  had 
reported.  It  was  pos^le  tbe  Royal  Cmnmisuon 
might  report  in  favour  of  shallow  tunnels,  but  it  was 
well  to  consider  whether  it  would  be  worth  while  to 
cany  out  such  a  scheme.  In  the  first  place,  be 
believed  the  public  in  a  city  like  London  would 
prefer  to  keep  on  the  surface  if  they  bad  facilities 
for  travelling  distances  under  a  mile,  and  would  not 
mind  going  down  a  lube  provided  they  could  get  a 
.  fast  conveyance  from  one  fairly  distant  point  to 
mother  fairly  distant  point.  He  thought  London 
should  not  be  placed  in  the  unfortunate  position  in 
<wliich  New  York  found  itself  in  1901,  when 
many  of  the  main  thoroughfores  were  in  a  state 
of  perfect  chaos  owing  to  the  building  of  the 
shallow  tunnels.    If  the  Traffic  Cncmission  re- 


ported in  favour  of  any  extension  of  street  surface 
trams,  be  believed  the  fun  would  again  begin,  because 
that  would  be  the  greatest  possible  mistake  in 
L(»don.  Having  lost  a  good  deal  of  money  in  a 
street  locomotion  undertaking,  he  advised  those 
people  who  held  shares  in  omnibus  companies  which 
were  enterprising  enough  to  go  in  for  motor  omni- 
buses not  to  |»rt  with  tbdr  shares.  He  did  not 
think  the  public  would  stand  the  breaking  up  of 
their  streets  for  the  purpose  of  increased  aorface 
trams,  because  not  only  would  ra|Hd  transit  on  the 
surface  be  more  diilicult,  but  the  trams  would  con- 
gest themselves  as  well  as  the  streets.  What  London 
would  have  very  soon,  and  what  it  would  find  much 
better  than  tramways,  was  a  proper  ser\Tce  of  motor 
omnibuses.  He  was  largely  responable  for  tbe  first 
public  service  of  motor  omnibuses  in  Great  Britair, 
viz.,  in  Edinburgh,  where  at  one  time  as  many  as 
twenty-oine  pnUic  service  omnibuses  weie  running. 
Unfortunately  money  was  lost  in  tbe  undertaking, 
fiiBtly,  because  ft  good  manager  cooM  not  be  obtained, 
and,  secondly,  because  the  right  sort  of  vehicle  was 
not  chosen.  It  would  not  stand  tbe  traflk  and  tbe 
work,  and  would  only  carry  seven  or  eight  passengers 
besides  tbe  driver.  The  right  vehicle  had  now  been 
constructed,  and  in  a  town  that  was  decently  paved, 
lilce  London,  the  people  would  stay  on  the  surface  if 
they  were  given  a  good  method  of  transportation. 
He  would  like  to  ask  the  uithor  whether  he  said  that 
the  two  circular  lailwais  in  Beriin  and  Paris  were 
built  for  military  purposes. 

Mr.  Porter  rei^  that  he  thought  the  Berlin 
railway  was. 

The  Chairman  proposed  a  hearty  vote  of  thanks 
to  tbe  author  for  his  admirable  paper.  He  had 
expressed  the  opinion  in  introducing  Mr.  Porter 
to  tbe  meeting  that  they  mi^t  expect  an  important 
and  practical  paper,  and  he  woiUd  saj  now  that 
the  result  more  tlum  confirmed  what  he  had  said. 

The  resolution  was  then  put  and  carried  unani- 
mously. 


THE  FOREIGN  FRUIT  INBUSTRT. 

"  Considering,"  writes  Mr.  John  Plummer  in  tbe 
paper  on  Australian  Fruit  Produce  in  the  last  number 
of  tbe  Journal,  "that  in  Australia  tbe  seasons  are 
reve  rsed ,  and  that  all  tbe  leading  British  and  A  merican 
summer  fruits,  such  as  cherries  and  strawberri«>,  are 
most  plentiful  from  November  to  February,  there 
should  be  a  large  oversea  market  for  diem."  No 
doubt  there  will  be  by-and-bye,  bnt  menuime  the 
imports  of  fruit  from  Australasia  are  restricted 
mainly  to  ai^iles,  it  being  difficult  to  Mng  ever 
fears  in  good  condition,  and  imposdble  to  do  sovhh 

the  softer  fruits.  It  is  a  Iftrte  WT*rii#TE  that 
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fruit  imports  hare  shown  very  little  expansion  in 
recent  years,  at  any  rate  until  the  last  year  or  two. 
Take  the  first  and  last  year  of  the  decade  1892-1001. 
The  valae  of  the  imports  of  the  prfaid[»l  fruits  was 
in  roand  figures  as  fdlows : — 


l8l)2. 

£' 

Apples.... 

1.354,000 

1,183,000 

Pean  .... 

297,000 

296,000 

nmns  .... 

200,000 

244,000 

Chenies  .. 

135.000 

214,000 

Grapes.. .. 

394,000 

695,000 

Total  .. 

2,380,000 

2,632,000 

The  noports  of  ai^es  and  pears  were  of  smaller  value 
in  1901  than  in  1892,  and  the  only  veiy  marked 
increase  was  in  grapes. 

If  we  take  the  years  since  1901  the  increase  is 
greater.  The  following  figures  give  the  comparison 
for  the  ten  months  ended  October  31  of  the  years 
named : — 


1903. 

W3- 

1004. 

/• 

c. 

Apples 

i»iS6,987 

•  ■    I.837,t99  ., 

1,584,168 

Pean  

411,518 

295,192  .. 

455.905 

Hams  .. 

5 '3.339 

621,535  .. 

535*987 

Chenies 

216,421 

167,142  .. 

3 '9.969 

Orapes  .. 

5*7,949 

589,043 

<>39.485 

Total.. 

3,886,214 

3,5'o,i"  •• 

3,535.54 

The  value  of  the  whole  the  fnuts  imported  for 
the  ten  months  ended  Octoho-  31  of  the  three  years 
1902-4  was  as  ftdlows:— 1902,  jf7,i98,049;  1903, 
/S,oo6,336;  1904.  8,008,165.  Strawbenies  show 
a  decrease  from  58,080  to  ;f49,536;  almcmds 
from  jd377,26i  to  j6'363,879 ;  olher  nuts  used  as 
fmits  from  /426,i72  to  j^378,S5();  and  oranges, 
strange  to  say,  from  j^i, 783,219  to  j^i,629,ooo.  The 
fxiDcipal  increases  were  iu  apples,  from  j^i, 156,987 
to  584,168,  largely  due  to  increasing  imports  from 
ihe  Doauoion.  and  bananas,  which  imported  to  the 
value  of  ^^905,218  in  the  first  ten  months  of  1902, 
were  nlned  for  the  corresptrnding  period  of  1904  at 
j£'i,i7o,483,  an  expansion  doe  to  sMoe  extent  to  tbe 
increasiiig  impfirU  from  the  West  Indies.  The  home 
avea  under  orchards  grows  hat  not  very  rapidly,  and 
«s  aainly  confined  to  England,  ftw  it  is  almost  at  a 
ctandatiN  in  Wales,  and  only  hicreases  slowly  in 
ScotlMid.  It  is  much  the  same  with  tbe  home  area 
osder  stnaD  fruit,  though  Scotland  has  a  much  larger 
actcage  of  small  fruit  than  of  orchards. 

A  brave  attempt  is  being  made  to  create  a  large 
fmit  trade  between  the  United  Kingdom  and  the 
Vest  Ibrfiee,  and  few  ventures  would  seem  to  be 
mote  piomMiig.     Tbe  islands  are  within  com- 
paialiwiy  ^axf  reach  of  England  ;  storage 
6af  mide  it  posrible  to  preserve  the  most  delicate 
Afu't*  hi  good  conation ;   fkst  steamers  are  at 
Ae  di^MMl  of  shippers ;  tbe  soil  and  climate  are 
tiimirpiiUDfit  lor  tn^>ieal  fmit  prodnctkm;  there  can 


be  no  solid  prosperity  in  any  of  the  islands  whilst  the 
present  dependence  upon  the  sugar  industry  remains 
undiminidied,  yet  the  fruit  exports  increase  very  slowly 
if  Jamaica  is  excepted.  And  even  in  Jamaica  the 
industry  does  not  rest  on  a  solid  ba^s.  A  large  fmit 
trade  between  Jamaica  and  the  United  States  has 
been  created  during  the  last  tluity>five  years,  greatly 
to  the  advantage  of  tbe  island,  and  from  time  to  time 
attempts  have  been  made  to  create  a  similar  trade 
with  the  Mother  Conntty.  But  untQ  quick  and 
suitable  steam  transport  could  be  Eecured  (his  was 
impossible,  and  no  such  steamship  service  was  pro- 
curable without  an  Imperial  subvention  not  to  be  got. 
This  initial  obstacle  was  overcome  three  or  four  years 
ago,  when  the  present  Government  agreed  to  pay  a 
heavy  subvention  to  Elder,  Dempster  and  Co.  tor 
the  required  service.  Since  then  the  fruit  ex- 
ports, e^Micially  of  bananas  and  mnges,  show  a 
large  iactease,  bnt  much  remains  to  be  done  before 
the  trade  can  be  said  to  be  in  a  healthy  condition. 
There  is  a  market  on  this  side  for  all  the  fruit  of  good 
quality  that  Jamaica  can  supply,  bnt  quality  isessential, 
and  that  is  a  truth  that  is  only  imperfectly  grasped  in 
Jamaica.  The  planters  do  not  concern  themselves 
with  the  taste  of  tbe  market,  they  neglect  grading, 
and  are  careless  as  to  the  condition  in  which  the  fruit 
reaches  the  consumer.  For  example,  they  grow  a 
large,  coarse  banana,  known  as  the  Ores  Michel,  for 
the  American  market.  It  seems  to  suit  tbe  American 
taste,  but  English  buyers  prefer  the  smaller  banana 
■>  of  the  Canaries,  Musa  Cavendt'shii,  and  these  fetch 
twice  the  price  of  the  coarser  kind.  Nor  is  it  only 
that  the  sort  (^banana  sent  is  the  wrong  sort  for  the 
English  market.  No  attention  is  paid  to  grading  or  to 
packing.  Colotir  and  size,  too,  are  disregarded.  The 
bananas  that  come  from  the  Canaries  are  catelully 
graded  and  packed.  They  are  wrapped  in  wadding 
and  paper,  and  put  into  crates,  and  covered  with 
l>anana  tops  or  other  soft  stuff.  When  they  reach 
port  the  same  care  is  taken  to  get  them  to  the  fruit 
brokers  qnitUy  and  without  injury.  The  Jamaica 
bananas  ba've  no  such  care.  They  are  lumped  down 
in  the  steamers  and  when  they  get  to  Bristol  are  sent 
to  London  loose  in  trucks.  The  comequeiice  is  that 
the  brcdters  can  always  get  twice  as  much  for  bananas 
from  the  Canaries  as  from  Jamaica,  though  there  is 
no  good  reason  why  Jamaica  bananas  are  not  coequal 
quality  and  condition  to  those  from  tbe  Canaries.  It 
is  the  same  with  oranges.  Jamaica  might  do  an 
immense  trade  with  England  in  oranges.  Jamaica 
oranges  can  be  put  upon  the  market  in  excellent 
condition  in  October,  when  they  ha\-e  nothing  to  fear 
from  competition.  The  Spanish  and  Mediterranean 
oranges  are  not  eatable  until  after  Christmas,  so  Ihe 
West  Indian  variety  has  the  market  to  itself  for  three 
months  or  more,  and  during  that  period  large  nnn- 
bers  are  sold.  But  a  much  larger  trade  would  be 
done,  and  better  prices  got,  if  mam  attentitm  was 
paid  to  grading  and  packing.  And  so  with  mangoes. 
The  home  of  the  mango  may  be  said  to  be  India,  and 
some  years  ago  cme  of  the/iiatire_muicss  made  a 
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serious  attempt  to  create  a  large  export  trade  in  them 
\\'ith  England  but  ^vilhout  success.  They  seldom 
arrived  in  good  condition.  But  in  Jamaica  some 
of  the  best  known  Indian  descriptions  floutish,  and 
all  that  is  wanted  to  land  ihem  in  excellent  omdition 
here  is  careful  grading  and  packing,  which  tfaejr 
seldom  get.  And  what  is  trae  of  Jamaica  is  equalljr 
true  of  other  West  Indian  islands.  The  pineapfde, 
for  example,  flouzides  everywhere,  and  some  of  the 
pines,  the  Montsenat  fw  instance,  are  of  very  delicate 
flavour.  But  this  pine  is  unsightly  and  not  suitable 
for  the  English  market.  The  best  for  this  trade  is 
the  smooth  Cayenne,  grown  so  largely  in  the  Azores, 
and  now  beginning  to  be  grown  in  the  West  Indies. 
It  has,  too,  to  be  remembered  that  the  pine  is  f^rown 
for  ornament  as  well  as  quality.  The  crown  of  the 
pine  is  the  glory  of  it,  and  it  is  found  that  the 
"wind  and  weather"  to  which  it  is  subject  in 
the  West  Indies  iojures  its  appearance,  a  draw- 
back that  might  eaaly  be  overcome  by  the  erection 
of  some  sort  of  inexpensive  sheltering.  But  nothing 
is  dcme.  Jnst  as  the  English  £uiner  thinks  all  that 
is  necessary  to  make  a  paying  orchard  is  to  plant  a 
certain  number  of  apple  trees  without  much  regard  to 
adaptation  of  kind  to  soil,  and  to  pick  them  when 
ripe  and  send  them  anyhow  to  market,  so  the  West 
Indian  grower  pays  little  attention  to  quality.  But  it 
is  quality,  as  Mr.  Monro,  of  King-street,  Covent- 
garden,  is  never  tired  of  insisting — andheis  one  of  the 
biggest  fruit-brokers  in  the  kingdom — that  is  the 
one  thing  iodispensable  in  fruits  that  are  to  secure 
any  h<dd  on  putdic  consumption. 

The  fmit  exports  of  Cape  Colony  are  growing 
slowly.  They  consist  almost  entirely  of  apricots, 
peaches,  {dums,  and  grapes,  more  especially  grapes, 
and  they  teach  this  market  just  at  the  best  time  for 
sale,  when  English  and  Spanish  supplies  are  getting 
scarce.  Much  more  attention  is  given  than  in  the 
West  Indies  to  grading  and  packing,  and  the  cdony 
owes  much  to  the  late  Mr.  Rhodes  for  showing  on 
his  model  farms  how  the  fruit  industry  ought  to  be 
conducted.  He  got  one  of  the  best  men  for  the  work, 
Mr,  Pickstone,  to  start  the  business,  with  skilled  men, 
with  the  result  that  grading  and  packing  are  what 
they  should  be,  and  the  fruit  comes  over  in  splendid 
conditi<Hi.  This  cannot  be  said  of  all  the  fraitexpnrts 
from  the  Cape,  but  the  Rhodes  example  has  toldj  and 
is  Idling. 

It  is  largely  a  question  of  labour.  The  great  expan- 
sion and  success  of  the  Califomian  fruit  trade  is  chiefly 
due  to  the  skill  of  the  Chinese  labourers,  deftest  of 
packers.  And  so  in  the  Canaries,  where  the  Spaniard, 
whom  we  are.  apt  to  think  of  as  lazy  and  careless, 
shows  the  greatest  care  in  grading  and  packing.  For 
example,  every  tomato,  of  which  millions  are  sent  to 
England  every  year  from  the  Canary  Islands,  is 
wn^ped  in  paper  and  most  carefully  packed.  Tike 
utmost  attenUon  is  ^voi  to  details  of  mau^ement, 
and  the  result  is  seen  in  the  Ingh  prices  cfunmanded 
in  ttie  English  muket  by  the  fruit  prodncts  of  the 
islands.  Young  faimers  with  a  littk  capital  might 


And  it  to  their  advantage  to  take  it  to  Jamaica,  Bar- 
badoes,  or  Trinidad,  and  put  it  into  fruit  farms.  Bnt 
ihey  should  first  master  the  business  of  fruit  growing 
and  export  as  worked  in  the  Canaries  and  California, 
and  they  must  remember  that  close  and  constant 
personal  supervision  is  indispensable  to  success. 
The  labour  difficulty  is  not  insuperable  given  tact 
and  brains  on  the  part  of  the  grower. 


PRECIOUS  STONES  IN  CEYLON. 

The  precious  stones  found  in  Ceylon  are  Tubie» 
[i.e.,  red  sapphires),  blue,  yellow,  white,  pink,  and 
occasionally  green  sapphires,  and  asterias  (star 
stones),  the  latter  being,  when  of  fine  quality  and 
ruby-red  colour,  the  most  expensive  fancy  stone» 
known,  according  to  the  American  Consul  at 
Colombo.  The  other  gems  are  alexandrites,  beryls, 
chrysoberyls,  cats'-eyes,  amethysts,  garnets,  moon- 
stones, and  rircons,  also  a  red  stone  which  the 
natives  call  "  killinge."  Gem  mimng  is  now  purdy 
a  native  industr>-,  the  work  is  done  in  a  fnimitive 
manner,  and  frequently  on  the  communal  system. 
No  great  skill  is  exercised.  A  prospector  selects  a 
likely  locality  and  pays  the  Gtovemment  for  a  permit 
to  mine  for  gems.  Men  then  go  to  work  digging  a 
pit,  generally  from  ten  to  6fty  feet  deep,  sometimes 
deeper,  until  they  reach  the  gravel  in  which  the  gem» 
are  found.  This  is  carefully  washed  and  sifted  until 
every  particle  of  value  is  obtained.  Sometimes  the 
harvest  is  rich,  bnt  oflener  it  is  very  poor,  ctmsequently 
the  production  of  gems  suitable  for  jewdling  is  not 
large,  and  the  local  demand  for  such  stones  is  so 
fully  equal  to  the  supply  that,  except  in  cases  where 
the  specimens  are  really  promising,  rough  stones  ate 
not  sent  abroad,  but  are  cut  and  polished  by  the 
local  lapidaries  and  readily  sold  by  local  jewellers, 
mostly  to  travellers.  The  pearl  fisheries  of  Ceylon  have 
been  known  and  celebrated  from  time  immemorial^ 
and  the  output  in  1903-4  was  vety  profitable. 
Seasons  occur  at  irregular  intervals,  owing  to  A«qaent 
disappearances  of  the  oysters  from  mysterious 
natural  causes,  before  they  reach  thar  proper  age  of 
production— four  to  six  years.  When  they  mature  a 
fishery  is  ad\'ertised,  and  fiuthwith  a  raat  throng  of 
speculators  and  aght-seers  frran  all  parts  of  the 
world,  but  mostly  from  India,  flocks  to  the  scene 
of  operations  near  Aripo,  something  over  120  miles 
north  of  Colombo.  More  than  200  boats  manned  by 
natives,  and  each  possessing  a  complement  of  divm, 
come  from  far  and  near,  and  during  the  calm,  smooth 
water  months  of  March  and  April  the  fishing  opera- 
tions progress  daily,  the  number  of  oysters  obtained 
averaging  about  1,000,000  per  diem.  The  {Hindpal 
buyers  are  from  the  Coromandd  and  Malabar  coasts 
oflndia,  and  that  country  receives  a  huge  shaiei^ 
the  pearls.  The  next  largest  portion  falls  to  the 
local  speculators,  who  send  a  finr  to  Europe,  but  find 
in  the  Ceylon  market  a  ready  sale  and  better  price  for 
those  that  are  retained.  /^^^^T^ 
Digiti?edby^OOylC  ' 


a?,  1905.         JOURXAL  OF  THE  SOCIETY  OF  ARTS. 


WOODEN  COTTAGES  AND  IKSURAKCE. 

In  discussing  mral  housing  in  tbe  last  number  of 
the  foumal,  the  question  of  insurance  was  men- 
tioned, and  reference  was  made  to  the  Norwich 
Union.  Since  then  the  writer  of  the  article  has  had 
the  advantage  of  discussing  the  point  raised  with  the 
general  manager  of  that  great  insurance  society,  who 
confirms  what  was  said  in  the  Journal,  namely,  that 
'Cottages  of  other  than  brick  or  stone  are  insurable  to 
the  amount  of  the  rent  charge.  There  is  no  kind 
of  new  cfittage  that  Is  not  insurable.  It  is  simply 
a  question  of  late,  and  the  rate  is  not  prohibitive. 
Take  the  most  inflammable,  all  wood,  thatched,  and 
in  a  row.  The  charge  would  be  7s.  6d.  per  ceni. 
But  thatch  is  00  longer  used  for  coveting,  and  for  a 
wooden  cottage  tiled,  the  rate  is  55.  per  cent. .  provided 
the  local  aathoiity  has  approved  of  tbe  heating 
arrangements,  and  there  is  proper  separation  of 
the  cottages,  one  from  the  other,  or  there  is  a 
brick  wall  between  two,  carried  up  above  the 
roof.  What  the  insurance  offices  call  "  moral "  risk 
does  not  weigh  where  cottages  are  put  up  by  land* 
owners  although  it  might  do  so  in  the  case  of  a  spec- 
ulative builder  unable  to  sell  or  let  bis  cottages. 
Anywa}-,  the  insurance  difliculty,  as  applied  to  the 
erection  of  cottages  by  landowners  or  local  authorities, 
disappears  when  examined.  The  owner  of  the  most 
ioflammable  cottage,  valued  at  ^^150,  can  guard 
against  loss  by  an  insurance  charge  of  11?.  3d.  per 
annum,  and  in  tbe  case  of  the  majority  of  wooden 
cottages  of  that  value  the  annual  charge  would  not 
exceed  75.  6d. 


OBITUARY. 


Lionel  Van  Ovex.— Mr.  Van  Oven,  who  died 
on  the  8th  inst.  at  his  residence  at  6,  York-terrace, 
Regent's-paik,  aged  75,  had  been  a  member  of  the 
Society  cMT  Axta  rince  1867,  and  he  wu  an  occadon^ 
contiibntor  to  the  Journal.  In  1870  he  and  Mr. 
Aanr  Hoses  were  invited  by  tbe  late  Baroness  Meyer 
de  Rothsdiild  to  assist  in  founding  the  Association 
for  the  Oral  fosttnction  of  tbe  Deaf  and  Dumb.  He 
became  greatly  interested,  and  was  AV  Active  worker 
in  the  cause,  and  on  the  death  of  the'  late  Sir  George 
Dasent  became  chairman  of  the  executive  committee 
ot  the  institntioD.  He  continued  to  give  unremitting 
attention  to  the  work  till  1898,  when  he  resigned 
■owing  to  ill-health.  In  1S87  he  iras,  appc^ted  by 
Qvetn  Victoriait  on  the  recommendation  of  the  late 
Earl  Granville,  as  a  menrimr  of  the  Koyal  Commission 
■on  tbe  Blmd,  the  Deaf,  and  Dumb,  &e.,  under  the 
<haiimanrfiip  of  Lord  Egerton  Tatton,  and  took 
an  active  part  in  the  inspection  of  the  various  institu- 
tions,  and  in  tbe  inquiry  generally,  both  at  home  and 
ahtoad.  Id  connection  with  the  Koyal  Commission, 
two  Acts  of  PadiaBcnt  were  passed,  bringing  both 
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tbe  blind  and  the  deaf  and  dumb  within  the  scope  of 
the  Education  Acts.  Mr.  Van  Oven  was  also 
president  of  the  Union  of  Teachers  of  the  Deaf  on  the 
Pure  Oral  System. 


GENERAL  NOTES. 


The  UoANnA  Railavav  Report. — Tha  report 
on  tbe  construction  and  working  of  the  Mombasa- 
Victoria  (Uganda)  Railway  and  Steamlioat  Service 
on  Lake  Victoria  just  issued  ("Africa,"  No.  ifa, 
1904),  is  not,  on  the  whole,  an  unsatisfactory  record 
of  progress  necessarily  slow.  In  the  early  part  of  the 
year  under  review  the  traffic  working  suffered,  owing 
to  the  line  being  still  incomplete  in  many  respects, 
while  from  April  to  September  heavy  rains  caused 
much  delay.  The  financial  forecast  estimated  the 
deficit  of  the  year  at  /^(>^,ooo,  actually  it  was  only 
£bo,  100.  The  original  estimates  for  the  current  year's 
(1904-s)  working  showed  a  loss  of  ^^45,000,  but  the 
Manager's  revised  estimates,  prepared  in  November, 
show  a  deficit  of /'lo.ooo  only,  and  it  U  expected  that 
a  further  reduction  will  take  place  in  i^os-C.  With 
reference  to  the  deficit,  it  is  pointed  out  that  all  Pro- 
lectotate  stores  are  carried  at  actual  cost  price,  and 
that  "  without  the  fadlities  afforded  by  the  railway 
the  cost  to  the  State  of  holding  Uganda  and  the  head 
waters  of  the  Nile  would  have  reached  a  sum  twenty 
times  greater  than  the  apparent  deficit.  The  cost  of 
carriage  of  the  amount  of  Government  stores  now 
used  in  tbe  Uganda  Protectorate  by  the  old  method 
of  porters,  would  not  only  be  sufficient  to  obliterate 
the  deficit,  but  to  pay  a  small  percentage  on  the 
capital  cost  of  the  railway  as  well."  It  is  to  be  noted 
that  there  was  a  constant  increase  in  the  downward 
traffic  as  from  the  Lake  to  the  coast— 35  per  cent,  of 
the  total  tonnage  canied,  as  against  213  per  cent,  for 
J  90a — the  upward  or  mport  traffic  remaimng  almost 
stationaiy.  Modi  of  the  increase  downwards  is  due 
to  the  traffic  tnonght  in  by  dw  Lake  steamers,  which 
has  the  great  advantl^,  so  fkr  as  the  railway  is  con- 
cemed,  of  passing  over  its  whole  length.  A  second 
steamer  was  put  on  the  hdce  in  January  last,  and  a 
third  is  urgently  required,  and  is  about  to  he  supplied. 
Tbe  working  of  the  two  steamers  for  the  year  showed 
a  sorplas  on  the  cost  of  operating. 


MEETINGS   OP   THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  8  o'clock 

F^BRCA&y  t.— "The  Navigation  of  the  NOe." 
By  Sir  William  H.  Prekce,  K.C.B.,  F.R.S. 
Sir  Robert  Hanbl'RIt  Bkown,  K.C.M.Cr.,  will 
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Februakt  8. — "Time  Development  in  Photo- 
graphy, and  Modem  Mechanical  Methods  of  canying 
it  out."  By  R.  Child  Bayley.  George  Davison 
will  preside. 

February  15. — *'  The  Decline  of  the  Country 
Town."   By  Axthuk  Henry  Anderson. 

February  ss.  —  "Some  Misconceptions  of 
Musical  Htdi."  By  John  E.  Borland,  (a)  Visu^ 
—doe  to  eonventiinial  bat  inaccuiate  notation; 
{h)  jiuntl—vcAvms  of  tone  mistaken  fta  depth, 
brightness  for  height. 

Illustrated  by  voices,  instruments  and  diagrams. 

March  i.— "The  British  Art  Section  of  the  St. 
Lotus  Exhibition."  By  IsidorbSpieliiann,F.S.A. 
Sir  Edward  Foyhtbr,  Bait.,  P.R.A.,  will  preside. 

Indian  Section. 
Thursday  afternoons,  at  4.30  o'clock : — 

Frbri'ARV  16.— "The  Indian  Census  of  1901." 
By  Sir  Charles  A.  Elliott,  K.C.S.I.,  IX.B. 
The  RioHT  Hon.  Lord  George  Hauilton, 
G.C.S  J.,  M.P.,  win  preade. 

Colonial  Section. 
Tuesday  afternoons  at  4.30  o'clock 

February  28.— "The  Manufactures  of  Greater 
Britain.—!.  Canada."  By  C.  F.  Just,  Canadian 
(liovanment  Service  in  Lon&m. 

Applied  Art  Section. 
Tuesdays,  at  4.30  or  8  o'clock  :— 

January  31,  8  p.m.— "  Calligraphy  and  Illu- 
mination.** Two  Papers.  By  Edward  Johnston 
and  Graily  Hewitt.  Lewis  Foruiah  Day, 
Vice-Freddeat  of  the  Society,  wUl  predde. 


Cantor  Lectures. 
Monday  evenings,  at  8  o'clock : — 

James  P.  Maginnis,  Assoc. M.Inst.C.E., 
M.Inst.Mech.E.,    "  Reservoir,  Stylographic, . 
and  Fountain  Pens."    Three  Lectures. 

Lecture  II.— January  ya,—Slylogmphie  Pent. 
— Rndimentary  ibnns  Early  iMUenti — Rigid  points, 
needle  potnts- Various  writing  or  marking  pens- 
Modem  Stylogra[dik;  pens,  Nota  Bene,  Cygnet,  and 
others — Gdd  pens,  description  f>f  mannfactme. 

Lbctdrb  III.— February  6.—FohiUiuh  Pms.— 
Esriy  patents — Solid  ink — Various  reed  arrange- 
ments —  Self'filling  reservoirs,  flexible  reservonv, 
piston  and  plunger— Modem  types  of  Fountain  pens, 
Swan,  Ideal,  Conklin,  Pelican.  UnleakaUe,  Wirt, 
QuiU,  Post,  AntofiUer,  Fleet,  &c. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

MoKDAY,  Jak.  30...SOCIETY  OF  arts.  John-itreett 
AdalpU.  V.C.,  S  p.in.  (Cutor  Lectue.)  Ur. 
JamM  P.  Mafiimlt,  "Reaemtr,  St]4ogrqiUc, 
and  Fonntain  Pena."  (Lecture  II.) 
Farmen'  Club.  Wfaitehall -rooms,  Whitehall -place, 
S.W.,  4  p.m.  Ur.  Robert  A  Yerbargb.  '•Api- 
coltnral  Co-operatian." 


Snrveyora,  ii,  Great  George- rtreet,  5.W.i  S  p.»- 

DiscuMion  on  the  pi^en  read  by  Mr.  Stennlay 

and  Hr.  If eaxiet. 
Actttariea.  SUples-ltm  Hall,  Holbon,  5  p.m. 
Camera  Club,  ChariDt-crofs-raad.  W.C  ,  S}  p.B. 

Mr.  E.  R.  Dibden,  "  The  Uagic  Carpet." 
London  Inttitutloii,  Finabarr-circns,  E.C,  s  P-ii^ 

Ur.  R.  Kidd,  "Social  EvdlutioB  among  Sociat 

InMCti.** 

Faradar  Sodetjr,  9a,  Victoria-itreet,  S.W.,  8  p.n. 
I.  Mr.  John  G.  A.  Rhodin,  "  Ma>a  Ana1ya«*  of 
Munti'a  metal  bjr  Electrolyaia,  and  aome  Note*  m 
the  Electrolytic  Propertie*  of  this  Alloy."  1.  Prof. 
R.  Beckett  Drniaon,  "The  Equilibrium  between 
iiodium  and  Mapneaium  Sulphates."  3.  Mr.  K. 
Kilbum  Scott,  "  Refractory  Materiala." 

East  India  Asaoc.ation.  Caxton  Hall,  Westminatn, 
S.W..  4  p.m.  Ur.  S  S.  'fhorbvm,  "TbePlac» 
of  India  Under  Pratectioa." 

Tl-BWAV,  Jan.  31. ..SOCIETY  OF  ARTS,  Johp-streei, 
Adelphi,  W.C,  8  p.m.  (Applied  Art  Section-^ 
Ur.  Edward  Johntton  and  Ur.  Gr^y  Hewitt^ 
"  Calligrapfay  and  Illiunination."  Two  P^ers. 

Roya!  Inatitution,  Albemarie-itreet,  W.,  5  p.m. 
Prof.  L.  C.  Uiall.  "  The  Stroctnre  and  Ltie  of 
Animala."   {Lecture  III.) 

Civil  Engineera,  as.  Great  Georfe- street,  S.W., 
8  p.m.   Ur.  L.  E.  Clark,  "  FloatinE  Docks." 

WsUNKSUAv,  Fbk.  I...SOCIET7  OF  ARTS,  John-atreal. 

Adelphi,  W.C,  8  p.m.  9ir  Tilltam  U.  Piece*. 

"  The  Navigation  erf  the  Nile." 
Geological,  BnilingtoB-bottse,  W..  8  p.m. 
Sanitary  Bngtneers.  19,  Bloomabury. square,  W.C, 

7  p.m.  Preddential  Addreaa  by  Ur.  J.  A.  Cnnr- 

tfaior, "  The  Bye-Lawa." 
Royal    Arcbaeologlcal  Inititntien.  Haaover- 

aqnara,  W.,  4  p.m. 
Obstetrical,  so.  Uanover-aqwue,  W..  8  p.m.  Aanoal 

Ueetiag. 

Thi-rsday,  Fbb.  z  ..Royal.  BailinglonJieuae,  W.,  4I  p.m. 
Aatignaries,  Bnriiagtoa-hcmse,  W.,  8|  p.m. 
Linnean,  Burlington  -  house,  W.,  8  p.m.      t.  Ur. 

W.  J.  Futcber,  "  New  Chineae  PlanU  from  Ae 

neighbourhood  of  Hong  Kong."    >.  Dr.  H.  J. 

Uanaes,  "  European  Uaxine  Species  of  Cir^amn* 

(Isopoda)." 

Chemical,  Bttrlingten-house,  W  8  p.m.  Uessm. 

U.  O.  Forrter  and  U.  E.  Fieri,  "Studiei  iatim 

camphane  series.  (Part  XVI.}  Canphorylcaibi- 

mide  and  Isomeric  camphorytcarbamidea." 
London  lastitutiOBt  Flnsbarycircna,  E.G.,  6  ^m. 

Ur.  Uenty  Tiedeman,  "The  Balkans." 
Rf^al  Institution,   Albemarle-street,  W.,  5  p.nk 

Prof.  W.  Schlich,    "  Forestry    in    the  Britiab 

£m^."  (Lectnral.) 
CMl  and  Mechanical  Enginem,  Caxten-ball,  Weal- 

minMer,  S.W.,  8  pA.    Ur.  A.  R.  Tattmal^ 

"The  Uecbaaics  <tf  FlonrUiUiag." 
Camera  Club,  Cbaiing-cross-road,  W.C,  8}  p.m. 

Friday,  Fkb.  3...Royal  Institution.  Albemarle- atreet,  V., 
8pjn.  Weekly Ueeting,  9p.m.,  Prof. T.Clifford 
Allbntt,  Blood  Preasnre  in  Uaa." 
Geologists*  Association,  Univernty  College,  W.C, 
7i  p.m.  Annoal  General  Ueeting.  Address  by 
the  Preudent,  "  Uodem  Uethoda  in  the  Study  a£ 
Foaailt." 

Philological,  University  College,  W.C,  8  p.m. 
Qaekett  Uicroscopical  Clnb,  ao,  HaaMw-itaua^ 

^T.C,  8  p.m. 

SATinutAT,  Fbb.  4...Royallnstitution,  Albemarle-atreet,  W., 
i  p.m.  Sir  Alexander  Uackeniie,  "  The  Botaeaiaa 
Schooti 
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dU Mmmwucaiions  far  the  Society  should  be  addressed  to  the  Secretary,  John'Street,  Adelphi,  London,  fV.C.' 


NOTICES. 


NEXT  WEEK. 

UONDAT,  February  6, 8p.m.  {Cantor  Lec- 
ture.) James  P.  Maginnis.  "Reservoir, 
Stylographic,  and  Fountain  Pens."  Lec- 
ture HI. 

Wednesday,  February  8,  8  p.m.  (Ordi- 
oaiy  Meeting^.]  R.  Child  Bayley,  "Time 
Development  in  Photography,  and  Modem 
Mechanical  Methods  of  Carrying  it  out." 

Further  details  of  the  Society's  meetings 
will  be  found  at  the  end  of  this  number. 


CANTOR  LECTURES.  ' 

Mr.  Jaubs  p.  Maginnis  delivered  on  Mon- 
day evening,  30th  January,  the  second  lecture 
of  his  course  on  "  Reservoir,  Stylographic,  and 
Fountain  Pens." 

The  lectures  will  be  published  in  the  ^urtial 
ituriDg  the  summer  recess. 


APPLIED  ART  SECTION. 

Tuesday  evening,  January  jrst;  Lewis 
FOREKAK  Day,  F.S.A.,  in  the  chair.  Two 
papers  were  read  by  Edward  Johnston  and 
Graily  Hewitt  on  "  Calligraphy  and  lUum- 

ioation." 

The  papers  and  report  of  the  discussion 
«U1  be  published  in  a  future  number  of  the 
foumal. 


VIVA  VOCE  EXAMINATIONS  IN 
MODERN  LANGUAGES. 

The  following  is  a  list  of  the  ViviS  Voce 
Examinations  which  have  been  held  since  the 
last  announcement  in  the  /ournal  for  June  24, 
1904:— 


Place  of  EuminfttioH. 

Date. 

J3  - 

■a 

\ 

J. 

h 

French 

L.C.C.  Evening  School 

OfTord-road,  Barns- 

June  27,  1904. 

7 

L.C,C.  Evening  School 

PI  ough  -  road,  CI  apham 

Jnne  t8, 1904. 

»7 

I 

ti 

S 

L.C.C.  EvenipE  School 
Queen  V road,  Dalston 

Jnnr  ag,  1904. 

13 

5 

> 

L.C.C.  Eveoing  School 

OfTord-road,  Bams- 

June  30, 1904. 

24 

5 

16 

3 

I..C.C.  Bvoning  School 

Sussex-road,  Brixton 

July  I,  iqoi. 

a? 

5 

16 

6 

Municipal     School  of' 

July  II,  1904. 

M 

I 

in 

J 

Uerchant  Ventnren' 

July  la  ft  ij. 

68 

4 

31 

1904. 

German 

L.C.C.  Evening  School, 
Quoen's-road^  Dalston 

June  ao,  1904, 

16 

5 

8 

3 

L.C.C.  Evening  School, 

Otfbrd-road,  Bams- 

June  »3,  1904. 

17 

3 

6 

9 

Uerchant  Ventureii' 

July  14, 1904. 

3S 

J 

ao 

la 

Span&k 

L.C.C.  Evening  School 

Queen 's-road,  Dalston 

July  14,  I -.04. 

14 

2 

7 

3S 

148 

86 

The  Examiners  were  Mr.  E.  L.  Naftel  for 
French,  Professor  H.  G.  Atkms,  M.A.,  for 
German,  and  Professor  Ramirez  for  Spanish. 


COVERS  FOR  JOURNAL. 

For  the  convenience  of  members  wishing 
to  bind  their  volumes  of  the  Joftrnal^  cloth 
covers  will  be  suppli?d^itiiisaifey4e«Of@5A0d. 
each,  on  application  to  the  Secretary. 
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PROCEEDINGS  OF  THE  SOCIETY. 


INDIAN  SECTION. 

Thursday  afternoon,  January  19th  ;  Sir 
William  Lee-Warner,  KX.S.I.,  in  the 
chair. 

The  Chaikuan  said  the  presence  of  such  a  lar^e 
audience  was  a  sufficient  inditation  that  th^  were  all 
acquunted  with  the  author  and  knew  what  to  expect 
from  him.  He  considered  the  Section  was  extremely 
fortunate  in  having  got  Mr.  Freshfield  to  comply 
with  its  request  that  he  would  give  a  paper  that  after- 
noon on  the  subject  of  Sikkim.  As  one  of  the  founders 
of  the  Alpine  Club  he  was  known  to  many ;  to  more  as 
an  expert  in  geographical  knowledge,  having  attained 
the  highest  honours  which  it  was  possible  to  obtain 
from  the  Gieogtaphical  Society  in  this  country ;  and 
to  a  larger  circle  he  was  still  better  known  by  the 
charming  books  he  had  written  on  the  Caucasus, 
Kangchenjunga,  and  other  subjects. 


The  paper  read  was — 

THE  GATES  OF  TIBET. 

By  Douglas  W.  Freshfield. 

When  I  first  undertook  to  address  an 
audience  belonging  to  this  Society,  I  did  not 
realise  that  the  invitation  came  from  a  spe- 
cifically Indian  Section.  Had  I  done  so  I 
might  have  hesitated  to  accept  it.  For  I  have 
learnt  by  frequent  experiences  during  a  long 
geographical  career  that  Anglo-Indians,  those 
who  have  spent  a  large  part  of  their  lives,  a 
quarter  of  a  century  or  more,  in  a  tropical 
climate,  are  extremely  critical  as  to  any  re- 
marks the  fair-weather  tourist,  or  *'  globe 
trotter,"  as  they  call  him,  may  venture 
with  reference  to  the  scene  of  their  labours, 
llic  attitude  is,  I  admit,  natural,  in  many 
cases  justifiable,  and  I  am  not  at  aJl 
disposed  to  complain  of  it.  But  when  I  sug- 
gested this  consideration  to  Sir  William  Lee- 
Wamer  he  kindly  replied  that  I  might  count 
on  indulgence  in  the  Society  of  Arts  because 
I  was  regarded  as  an  artistic  traveller.  Now 
an  artist,  I  believe,  is  one  who  embellishes 
facts.  There  may  be,  even  on  the  Tibetan 
frontier,  travellers  answering  to  this  descrip- 
tion. The  Himalaya,  like  the  Alps,  may  have 
their  Tartarin.  Bull  have  no  ambition,  even 
'  id  I  the  power,  to  rival  such  feats.  As 


Wordsworth  wrote,  "  The  moving  accident  i» 
not  my  trade."  I  am  no  artist  with  pen  or 
pencil. 

I  must  look  in  another  direction  for  an 
excuse  for  my  audacity  in  facing  you  this- 
afternoon.  I  reflect  that  the  country  I  am 
invited  to  talk  about,  the  frontier  land  of  Tibet, 
is,  after  all,  not  India  at  all,  and  linked  only 
to  India  by  the  newest  of  political  bonds  :  that 
in  its  natural  characteristics  and  its  popula- 
tion it  is  a  wholly  distinct  region,  which  comes 
within  the  scope  of  but  few  Anglo- Indians,, 
and  which  even  a  high  ex-ofiScial  may  know 
vety  little  about. 

The  first  and  the  most  abiding  impression 
made  on  the  newcomer  from  India  on  his 
arrival  at  Darjeeling  is  that  he  has  entered 
another  country,  almost  another  quarter 
of  the  globe  ;  he  recognises  that  he  ha» 
changed  not  only  sky  and  landscape,  but 
architecture,  people,  and  religion.  Broad- 
framed,  wide-faced,  thickly-clad,  laughing 
Tartars,  a  trifle  "  smouchy,"  to  adopt  Charles- 
Lamb's  epithefc  take  the  place  of  the  slen- 
der, thinly-clad,  melancholy  Bengalees ;  Budd- 
hist temples  and  chortens  and  prayer-flags 
have  supplanted  the  village  shrines.  Instead 
of  vast  alluvial  plains  he  finds  himself  perched 
on  and  surrounded  by  ridges  and  slopes  on 
which  there  is  hardly  level  enough  to  build  a 
house.  And  as  to  scenery ;  I  have  already 
added  one  to  the  too  numerous  descriptions  of 
the  indescribable  splendours  of  the  view  from 
Darjeeling,  when,  in  the  sunset  glow,  Kang- 
chenjunga  raises  its  majestic  brow,  like  a  lone 
beacon-light  from  another  world,  above  the 
hundred  folds  of  the  foothills  and  the  stark 
crests  of  the  lesser  snows.  You  need  not 
fear  I  shall  repeat  the  vain  attempt  to- 
day. I  propose  to  do  better ;  to  illustrate 
the  scenery  of  Sikkim  by  showing  you  a  series- 
of  photographic  views  mostly  taken  by  my 
companion.  Signer  Vittorio  Sella. 

I  must  now  ask  your  attention  for  a  brief 
description  of  the  geography  of  Sikkim,  of 
the  district  that,  owing  chiefly  to  p<ditical 
accident,  is  the  main  southern  gate  of 
Tibet.  The  facts  I  shall  lay  before  yo^x  have 
little  or  no  claim  to  be  novel,  but  since  they 
have  been  somewhat  obscured  lately  in  the 
crooked  vision  of  partisans,  it  maybe  no  waste 
of  time  to  re-state  them.  When  any  question 
comes  within  the  sphere  of  practical  politics,  it 
comes  also  within  the  sphere  of  party  preju- 
dices. It  is  not  I  think  artists,  but  politicians 
who  are  most  prone  to  disregard  or  distort  facts 
which  do  not  appear  to  fit  in  with  their  pre- 
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possesions.  Those  who  disapprove  of  the  re- 
cent penetration  (it  might  be  a  stretch  of  words 
to  call  it  a  pacific  penetration]  of  Tibet,  have 
naturally  felt  inclined  to  believe  the  very  worst 
as  to  the  inaccessibility  and  the  iohospitality  of 
that  couDtiy,  the  fanaticism  and  poverty  of  its 
iohabitants,  and  the  consequent  difficulty  of 
enterioginto  trade  relations  with  them.  Those 
who,  rightly  or  wrongly,  demur  to  every  action 
that  may  result  in  extending  British  influence 
ATiA  British  responsibility,  those  also  who  dis- 
tnist  an  energetic  Viceroy,  were  naturally  pre- 
possessed against  the  recent  expedition.  In 
the  imagioation    of  some  of  these  critics 
Hbet  looms  large  as  a  sort  of  Caliban's 
Island  "  desert,  uninhabitable,  almost  inaces- 
sible."   Now,  "  the  use  of  travelling,"  as  Dr. 
JrfiDson  says,  "is  to  regulate  imagination  by 
reality,  and  instead  of  thinking  how  things 
nay  be  to  see  them  as  they  are."     I  am 
not  concerned  here   to-day  to    dispute  a 
political  opinion.    But  I  protest  against  the 
attempts  that  have  been  made  in  some  quarters 
to  justify  it  by  statements  which  are  either  not 
in  accordance  with  the  facts,  or  represent  an 
imperfect  apprehension  of  them.   Thus  it  has 
been  alleged  that  Tibet  is  remote  and  inacces- 
sible— that  it  is  practically  a  frostbound  desert, 
untraversable  by  an  army,  and  never  traversed 
by  one— that  its  inhabitants  are  as  fierce  and 
fanatical  as  Afghans,  and  ought  to  be  ap- 
IHoached  with  the  same  precaution— that  the 
region  is  beyond  the  political  influence  of 
Russia,  has  not  lately  been  the  scene  of 
Russian  intrigues,  and  could  never  become  a 
path  \<x  Russian  aggression.     These  are,  I 
think,  fair  specimens  of  the  statements  that 
were  put  before  the  public  during  the  early 
stages  of  the  recent  expedition. 

I-et  us  briefly  examine  some  of  these  state- 
ments. The  present  frontier  of  Tibet,  the  point 
from  which  in  1888  the  Tibetans  invaded  British 
tenitory,  is  about  350  miles  from  Calcutta, 
nearer  that  is  by  some  200  miles  to  the  seat  of 
Government  than  the  Russian  post  at  Fenjdeh 
is  to  Peshawar.  From  the  Tibetan  frontier 
fJiasa  is  (according  to  the  Sikkim  Roadbook) 
about  250  miles  by  a  route  which  presents  no 
serious  physical  obstacles  to  commerce  during 
many  months  of  the  year. 

The  possibility  of  moving  an  army  across  the 
Eastern  Himalaya  into  India  has  been  proved. 
In  1792  the  Chinese  sent  an  army  of  60,000  men 
into  Tibet,  and  marched  down  to  within  15  miles 
of  Katmandu,  the  capital  of  Nepal,  where  they 
fought  a  battle  which  resulted  in  the  submis- 
sion of  the  Nepalese,  thus  proving  the  penetra- 
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bility  of  the  Eastern  Himalaya  to  a  large  force. 
Kattnandu,  of  course,  is  short  of  the  plains  of 
India,  but  it  is  as  much  across  the  Himalaya 
as  Domo  d'Ossola  is  across  the  Alps.  What  the 
Chinese  did  once  they  might  easily  do  again 
should  China  ever  become  a  vassal  State  of 
Russia.  This  fact  disposes  of  what  a  German 
writer  calls  Sven  Hedio's  '*  exceedingly  warm 
and  passionate  argument  against  the  British 
advance  on  Lhasa." 

And  as  to  the  military  aspect  of  the  Tibetan 
frontier  Major  O'Connor  reported  in  1903, 
"  beyond  JQiamba  Jong  the  countiy  offers 
absolutely  no  difficulty  in  transporting  an  army 
in  any  direction,  as  all  the  tops  of  the  hills  and 
passes  leading  into  Tibet  are  flat." 

Next  as  to  Tibet  being  a  desert.  This  is  a 
generalisation  that  has  perhaps  been  formed 
from  bird's-eye  views  of  the  uplifted  region  on 
the  Sikkim  frontier,  coupled  with  the  narratives 
of  the  travellers,  Sven  Hedin  and  Littledale, 
who  have  crossed  the  deserts  of  northern  Tibet 
in  their  anxiety  to  escape  notice  while  look- 
ing for  a  backdoor  to  Lhasa.  On  first  view, 
it  is  true,  the  traveller  who  has  found  his 
way  through  the  mazes  of  the  foot-hills  and 
up  the  gorges  of  Sikkim  to  the  top  of  the 
long  staircase  that  leads  from  the  plains  of 
India  to  Tibet  is  struck  by  the  apparent 
barrenness  of  his  surroundings.  He  sees  ex- 
tensive, almost  level  plains,  treeless,  and 
clad  only  in  parts  with  sparse  brown 
herbage,  girt  and  divided  by  low  ridges. 
Icy  peaks  fringe  the  horizon.  In  the 
absence  of  definite  valleys,  sluggish  streams 
meander  aimlessly  across  the  wide  land- 
scape between  tawny  slopes  and  beds  of  skyblue 
gentians.  It  is  an  open  country.  The  only 
signs  of  life  are  the  summer  stations  of  the 
herdsmen,  or  rare  villages  overlooked  by  the 
high  white  walls  and  flagcapt  parapets  of  mon- 
astic fortresses.  But  this  is  only  the  rim  or  rind 
of  Tibet,  and  even  in  this  rind  there  are  soft 
spots.  Thus  Major  O'Connor  writes  (July 
i8th,  1903) : — "  Major  Bretherton  made  this 
morning  a  reconnaissance  towards  the  south- 
west, and  found  a  rich  and  fertile  valley  some 
three  to  four  miles  from  Khamba  Jong,  where 
grazing  is  abundant,  and  where  barley  crops 
are  raised  and  cattle  are  reared." 

A  few  marches  more  and  the  traveller  reaches 
the  cultivated  region  leading  to  the  valley 
of  the  Brahmaputra,  to  which  the  above 
description  equally  applies,  as  appears  from 
an  official  report.  I  m.iy  further  refer 
to  the  description  in  Mr.  Candler's  recently- 
published  volume  of  an  "Arcadia  in  "^^bet." 
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I  understand  that  the  valley  of  the  Brahma- 
putra from  Lhasa  westwards  has  been 
found  by  the  recent  Mission  to  bs  for  a  long 
distance  well  inhabited  and  cultivated.  The 
valley  of  the  Brahmaputra  is  the  real  Tibet. 
Generalisations  framed  from  visits  to  the 
southern  frontier  are  like  descriptions  of 
England  founded  on  glimpses  of  the  Scotch 
Borders. 

The  Tibetans  are  very  far  from  resembling 
the  fanatical  Afghans.  They  are  not  a  warlike 
people  and  have  never  proved  themselves  for- 
midable. *'  They  are  a  pastoral  people  and  a 
trading  people,  and  their  religion  is  a  tolerant 
one,"  writes  Hooker's  companion  Dr.  Camp- 
bell. "Until  1/83"  {until,  that  is,  China 
had  asserted  her  supremacy),  he  adds,  "the 
Tibetans  were  friendly  to  trade  with  us." 

It  would  be  superfluous,  I  believe,  after  what 
is  known  to  have  occurred  after  the  visits  of 
the  Lamas  to  Livadia  and  St.  Petersburg 
and  the  flight  of  the  Dalai  Lama  with  his 
Russian  adviser  into  the  Czar's  dominions,  to 
deny  that  Russia  has  had  relations  with  Tibet. 
Neither  the  Russian  Government  nor  the 
Russian  Press  has  attempted  to  conceal  a  fact 
they  know  to  be  publicly  recognised  not  only  in 
England  but  also  in  Germany,  as  is  shown  in 
an  excellent  little  volume  compiled  by  Dr. 
Wegener,  which  I  may  have  occasion  further 
to  quote. 

Having,  I  hope,  cleared  the  ground  of 
these  misapprehensions,  I  will  proceed  to  a 
more  detailed  description  of  Sikkim  as  the 
Gate  of  Tibet.  The  political  state  of  Sik- 
kim, together  with  the  districts  of  Darjeeling 
and  Kalimpong  (the  latter  once  part  of 
Bhutan),  formally  annexed  to  India,  coin- 
cides at  present  with  the  basin  of  the 
Tista.  From  the  Himalayan  watershed 
(164,000  feet)  to  the  plains  that  river  runs  for 
about  100  miles  in  a  direct  line  (more,  of 
course,  following  its  meanders)  through  a 
rapidly  deepening  trench.  It  is  fed  by  numer- 
ous tributaries  flowing  out  of  side  glens  which 
run  up  to  the  vast  glaciers  of  Kangchenjunga 
on  the  west  and  to  the  lesser  snows  on  the 
east.  At  first  its  trench  is  broad,  but  opposite 
Kangchenjunga  (at  8,000  feet)  it  suddenly 
drops  and  becomes  a  precipitous  gorge,  which, 
until  the  British  had  mended  the  track  (which 
was  before  my  visit  in  1899),  was  often  im- 
passable for  months  even  for  coolies,  and  was 
never  passable  for  beasts  of  burden.  Lower 
down,  the  Tista  runs  in  a  deep  valley  through 
soft,  billowy  foothills,  whose  slopes  are  apt  to 
slip  away  in  the  rains.   This  is  the  track  by 


which  I  rode  up  to  the  back  of  KangGfaenjunga, 
and  this  was  the  track  by  which  we  moved 
troops  to  Kbamba  Jong  at  the  commencement 
of  the  late  frontier  troubles.  The  difficulties 
are  similar  to  those  of  many  a  mule  track  up 
an  Italian  Alpine  valley;  that  is  nothing  for 
travellers,  but  considerable  for  the  impedi- 
menta of  an  armed  force.  This  route,  till  a 
few  j'ears  ago,  having  been  impracticable  for 
any  beast  of  burden,  has  never  been  the  trade 
route  to  Tibet.  That  passed  up  the  valley  of 
the  next  stream  parallel  to  the  Tista  on  the 
east,  the  Ammo  Chu.  Owing  to  the  lower 
reach  of  its  valley  lying  in  Bhutan,  the  middle 
course  of  the  Ammo  Chu  was  reached  by 
crossing  a  pass  either  from  Bhutan  oa  the  east 
or  the  Tista  Valley  on  the  west. 

The  passes  from  the  West,  about  14,000  feet 
high  (of  which  the  Jelep  La,  the  Vak  La,  and 
the  Cho  La  are  the  best  known],  are  passes  of 
the  character  of  the  mule-paths  round  Mont 
Blanc.  A  lady  who  has  been  to  the  Jelep  La 
tells  me  "it  would  be  a  capital  place  for  a 
picnic  for  a  boys'  school"  such  as  go  on 
holiday  excursions  in  the  Alps.  But  what  is 
fun  for  boys  or  summer  tourists  may,  of  course, 
be  a  very  different  matter  for  an  army,  particu- 
larly an  Indian  army  with  its  crowd  of  followers. 
Once  in  the  Ammo  Chu  Valley,  there  is  little 
further  difficulty  in  climbing  to  the  broad 
watershed  at  its  head,  and  descending  over 
the  bleak  uplands  to  Gyangtze.  This  is  the 
commercial  travellers'  track  to  Lhasa,  and  the 
late  expedition  reports  that  there  ts  no  serious 
difficulty  for  an  unopposed  force  or  caravan  at 
any  spot  on  the  road. 

Have  any  of  my  audience  been  up  the  Adige 
from  the  South  ? 

The  traveller  going  up  the  Tista  to  the  water- 
shed may  compare  his  first  stage  to  the  hills 
about  Trent,  his  second  to  the  gorges  about 
Botzen,  and  the  third  to  the  open  region  above 
Urixen — towards  the  Pusterthal.  The  parallel 
is  by  00  means  perfect,  but  it  may  serve  for 
want  of  a  better. 

The  main  point  to  realise  is  that  Tibetan 
scenery  begins,  and  Sikkim  scenery  ends  many 
miles  south  of  the  wateished,  and  at  a  height 
of  8,000  to  10,000  feet.  Below  are  V-shaped 
valleys,  gorges,  steep  cliffs,  dense  tropical 
forests,  a  region  formerly  accessible  only  on 
foot ;  above  are  shallow  troughs  and  bare  rolling 
hills,  "  like  Wiltshire  Downs  "  (I  borrow  the  ex* 
presiiion  from  Major  O'Connor).  The  one  is 
a  country  modelled  by  water,  the  other  a 
country  modelled  by  ice.  The  destructive 
agent  has  dug  deep  furrows,  the  oonservative 
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This  map  has  been  Idndly  lent  by  the  Rc^al  Geographical  Society. 
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agent  has  preserved  the  primeval  smoothness 
of  a  land  recently  emerged  from  an  ice  age. 
Some  of  Prof.  Garwood's  photographs  of 
Spitzbergen  remind  me,  in  tlfe  surface  outlines, ' 
of  the  country  behind  Kangchenjunga. 

This  con6guration  of  the  earth's  surface  has 
had  naturally  great  influence  on  its  popula- 
tion, and  consequently  on  political  boundaries. 
In  Sikkim  in  the  old  days,  communications 
were  strangely  difficult ;  the  hillsides  slipping 
down  in  blocks  under  the  perpetual  rains,  the 
torrents  with  their  rope-bridges,  could  only  be 
afironted  by  sturdy  pedestrians.  But  above 
the  timberline  yaks,  and  even  light  carts  in 
many  places,  travel  easily.  The  Tibetans 
consequently  used  and  occupied  the  upper 
pasture  region  south  of  the  watershed,  just 
as  the  Germans  seized  the  heads  of  the  valleys 
south  of  Monte  Rosa.  Their  herds  roamed 
over  Lhonak  and  the  sources  of  the  Tista. 
They  paid  no  respect  to  the  opinion  of  geo- 
graphers that  a  watershed  is  a  proper  political 
boundary.  They  practically  extended  Tibet  to 
the  point  at  which  it  became  too  hot  for  their 
yaks.  Hooker  was  told  he  had  reached 
"  Cheen,"  at  the  Zemu  bridge,  a  mile  or  two 
above  Lachen. 

Sikkim  was  a  decaying  State.  Its  natural 
fate  was  to  be  eaten  up  hy  its  neighbours 
Nepal  and  Tibet.  We  stepped  in  and  saved 
it ;  but  in  the  usual  happy-go-lucky  way  of 
our  statesmen,  for  some  time,  took  little  pains 
to  ascertain  its  actual  boundaries.  When  I 
went  out  to  India  five  years  ago  the  official 
Indian  maps  differed  between  themselves  as  to 
the  frontier. 

It  was  not  till  after  the  war  of  1888  that  we 
peramcL.ated  the  northern  boundary  and  set 
up  certain  pillars  which  the  Tibetans  promptly 
disregarded  and  destroyed.  They  subsequently 
proceeded  to  build  a  wall  across  the  l^pper 
Tista  and  forbade  access  to  its  passes.  These 
Tibetan  aggressions  were  at  first  overlooked. 
We  did,  however,  turn  out  the  monks  who  had 
established  themselves  in  a  monastery  at 
Chung  Chang,  at  the  junction  of  the  two 
sources  of  the  Tista,  the  Lachen  and  Lachung 
valleys.  But  till  1902.  we  took  no  steps  to 
reclaim  for  Stkkim  the  pastures  up  to  the 
watershed,  that  is  the  region  of  Lhonak,  unin- 
habited, but  yearly  visited  by  the  Tibetan 
herds. 

In  the  next  valley,  that  of  the  Ammo  Chu, 
the  Tibetans  had  fixed  themselves  more  firmly. 
At  Phari,  at  the  very  head  of  the  dale,  was  an 
old  Tibetan  frontier  fortress  commanding  the 
trade  route  to  Lhasa.   Lower  down  the  valley 


a  powerful  monastery  owned  most  of  the  land. 
The  Bhutanese  and  Sikkimese  monks  quar- 
relled for  possession  of  the  monastery  and  (re- 
gardless of  ^sop]  called  in  the  rulers  of  Lhasa 
as  arbiters.    The  natural  result  followed. 

The  Tibetans  established  their  frontier  jo 
miles  south  of  Phari,  at  Gnatong,  enclosing  the- 
fertile  district  of  Chumbi.  The  date  of  thi» 
occupation  I  cannot  fix  precisely.  It  took 
place  apparently  in  the  first  half  of  the  nine- 
teenth century,  between  1800,  the  date  of 
publication  of  Turner's  volume,  and  Hooker's 
travels  in  1848.  In  d'Anville's  and  Turner's 
maps  the  frontier  of  Tibet  is  drawn  just  below 
Phari.  In  October,  1903,  Sir  F.  Younghusband 
writes : — "  Chumbi  Valley  is  on  the  Indian 
side  of  the  watershed,  and  is  not  vegarded 
as  part  of  Tibet."  Mr.  Candler  says  "the 
valley  is  beautiful  beyond  the  beautj'  of  the 
grandest  Alpine  scenery."  "  One  might  ima- 
gine oneself  in  Kandersteg  orLauterbrnnnen." 
"There  are  long  strips  of  arable  land  and 
villages  every  tTio  or  three  miles."  The  ele- 
vation of  this  oasis  between  the  Berce  heat  of 
the  foothills  and  the  bleak  downs  of  the  Tibetan 
frontier  is  from  9,000  to  10,000  feet. 

In  the  occupation  of  Chumbi  by  Tibet,  we 
acquiesced  even  after  the  Tibetans  had  in 
1888  used  it  as  a  base  from  which  to  invade 
Sikkim.  Yet  it  is  only  necessary  to  f^nce.  at 
a  map  to  see  that  this  wedge  or  tongue  of 
Chumbi,  lolled  out  Tibetan  fashion  at  us  across 
the  watershed,  is  no  part  of  Tibet  proper.  Nor 
are  the  inhabitants  Tibetans ;  they  are,  as  Mr. 
Candler  has  told  us,  a  separate  and  oppressed 
race,  who  "  were  unaffectedly  glad  to  see  us- 
in  their  valley."  But  up  to  to-day  there  is  no 
sign  that  these  obvious  facts — which  I  was  at 
pains  to  insist  on  in  my  book  published  in 
1903— have  been  appreciated  by  our  rulers,  and 
I  fear  lest  once  more  the  indifference  of  states- 
men in  England  to  geographical  knowledge 
may  throw  away  the  main  advantages  which 
should  have  been  the  legitimate  fruit  of  the 
late  expedition.  The  Chumbi  Valley  is'  all  that 
Darjeeling  is  not.  It  furnishes  a  health  station, 
beyond  the  first  fury  of  the  rains.  It  supplies 
an  admirable  strategic  centre  for  the  ward  of 
the  frontier,  while  Darjeeling  is  an  isolated 
hilltop  from  which  the  first  move  involves  a 
descent  of  over  6,000  feet.  Again,  lying  as  it 
does  on  the  great  trade  route  Chuqibi  has 
every  advantage  as  a  commercial  mart  and 
exchange.  It  is  the  very  spot  for  "  th^  annual 
fair  or  bazaar  to  be  held  for  two  months  in  the 
spring  at  some  place  near  the  frontier"  re- 
commended  by  R^^ig^^n^glfoogle 
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If  the  next  Blue-book  does  not  show  that 
our  Government  is  taking  steps  to  establi^ 
such  a  mart  either  close  to  or  within  the 
Tibetan  frontier  we  shall  be  driven  to  conclude 
that  its  policy  is  not  to  establish  relations  with 
Tibet,  but  to  compel  its  population  to  remain 
asFeK;ards  India  in  the  isolation  to  which  the 
tiea^ast  policy  of  China  has  condemned  them. 

I  do  not  overlook  the  general  or  particular 
objections  to  annexation.  We  should,  it  may 
be  said,  make  enemies  of  the  Tibetans.  I 
vait  for  someone  who  has  been  to  Lhasa  to  tell 
me  that  they  would  not  prefer  giving  us  a  long 
lease  of  Chumbi  to  paying  an  indemnity.  We 
should,  it  may  be  added,  be  breaking  our 
pledges  to  Russia  "i  But  why  did  we  give 
pledges  ?  Apart  from  the  question  whether  it 
was  necessary  to  give  any  pledge  to  that 
Power,  sorely  a  statesman  knowing  all  the 
facts  must  have  limited  his  pledge  to  territory 
north  of  the  Indian  watershed,  inhabited  by 
Tibetans,  and  forming  part  of  Tibet  |Hvper. 
In  keeping  Chumbi  we  should  not  annex  part 
of  Tibet,  but  recover  a  territory  to  which  it  has 

00  claim  but  that  of  occupation. 

I  have  spoken  of  Chumbi's  important  posi- 
tion on  a  trade  route,  a  route  of  little  more  than 
^  miles  firom  the  plains  to  Lhasa.  This  route 
will  shortly  be  made  a  cart  track  throughout, 
for  leave  has  been  got  from  the  Bhutanese  to 
make  a  road  through  their  territory  which 
will  reach  Chumbi  without  crossing  the 
Jelep  La  or  any  high  pass.  But  a  route  is 
DO  use  where  there  is  no  trade.  I  believe  you 
will  learn  shortly  that  the  prospects  of  trade 
with  Tibet  are  by  no  means  so  hopeless  as 
has  often  been  asserted,  that  the  people  have 
Mmething  to  sell  as  well  as  needs  to  sup- 
ply. Sir  F.  Younghusband  looks  forward 
particularly,  I  am  told,  to  the  trade  in  wool. 
Sir  J.  Ware  Edgar,  in  a  very  able  Report 
written  in  1873,  insists  on  its  importance. 

1  have  found  a  singular  support  for  this  antici- 
pation in  the  Journal  oi  your  Society.  As  long 
ago  as  1869  £>r.  Alexander  Campbell,  Sir  J. 
Hooker's  companion,  read  a  paper  before  the 
Indian  Section  on  the  projects  of  trade  with 
llbet,  from  which  I  will  make  a  few  (1  should 
have  liked  to  make  longer)  extracts. 

"The  prindpal  imports  into  Tibet  are  English 
broad  cloths,  cutlery,  indigo,  tobacco,  sugar,  rice, 
cotton,  sheetings,  castor  oil,  silk,  crockery,  &c. 

"Wool  is  a  very  important  product  of  Tibet,  and 
may  be  looked  to  as  a  valuable  export.  In  that 
country  and  the  adjoining  ones  there  are  immense 
tracts  of  pasture  land  on  which  flocks  of  sheep  in 
almost  cotmtkas  numbers  are  maintained.  Seven  or 
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eight  thousand  sheep  is  a  common  number  even  for 
Mdinaiy  graders  to  poaeas. 

"The  great  elevation  and  co)d  temperature  of  these 
countries  mth  the  fine  pastures  produce  very  hea^y 
fleeces  of  the  finest  wool,  uid  of  a  very  long  staple 
quite  as-  5ne  as  the  Australian  wocds,  but  more 
valuaUe  for  many  fabrics  on  account  of  its  longer 
stafde.  While  at  Darjeeling  I  procured  several 
loads  of  this  wool,  and  sent  samples  of  it  with  rate  of 
cost  for  trial  and  export  to  Calcutta  and  elsewhere. 
It  was  highly  spoken  of,  and  the  industrial  school  at 
Jabblepote,  in  the  Central  Provinces  of  India,  cele- 
brated for  its  fine  carpets,  offered  to  send  me  a  lac  of 
rupees  (£10,000)  to  be  laid  out  in  purchasing  wool  for 
them  at  the  rates  I  had  quoted.  I  need  scarcely  say 
it  was  not  procurable,  hot  the  wool  is  in  Tibet  in 
immense  quantity.** 

The  Parliamentary  papers  issued  last  year 
will  furnish  more  recent  information  to  in- 
quirers. Despite  all  the  obstacles  created 
by  the  Tibetans  and  Chinese,  the  trade  has 
proved,  on  the  whole,  a  growing  one.  I  will  be 
brief  in  my  statistics.  In  1890-1  the  exports 
from  Tibet  into  India  amounted  in  round 
figures  to  770,000  rupees,  the  imports  to 
401,000  rupees.  In  1902-3  the  figures  were, 
exports  1,990,000  rupees,  and  imports  1,152,000 
rupees.  During  the  same  period  the  value  of 
the  cattle  exported  rose  from  25,000  to  80,000 
rupees  ;  of  wool  from  351,000  to  1,030,000 
rupees ;  and  of  borax  from  90,000  to  345,000 
rupees. 

It  stands  to  reason  that  the  demand  for  tea 
in  Tibet,  hitherto  met  by  caravans  making  a 
two  months'  journey  from  China,  could  be  met 
more  advantageously  to  the  consumer  by  the 
tea  planter  of  Darjeeling  or  Assam.  But  appa- 
rently he  has  yet  to  learn  to  adulterate  his  tea 
so  as  to  suit  the  depraved  taste  of  the  Tibetans. 
They  |lrefer  a  bad  quality,  sweepings  not 
sugared  but  buttered.  If  this  obstacle  can  be 
overcome,  files  of  tea  carts  ought  soon  to  be 
climbing  the  new  road  to  Chumbi. 

I  do  not  wish  to  exaggerate  the  trade  pros- 
pects. Relatively  no  doubt  they  are  insignifi- 
cant, but  I  believe  they  are  substantial.  More- 
overtheirpoliticalaswellastheirfinancial  result 
has  to  be  looked  to.  I  say  nothing  about 
minerals,  because  I  believe  sufficient  is  not  yet 
known  to  make  any  statement  trustworthy. 

The  Sikkim  gateway,  the  central  gateway 
into  Tibet,  is  for  the  time  being  the  most  avail- 
ble,  but  there  are  sidedoors  which  may  prove 
important  in  the  future.  It  would  lead  me  too 
far  afield  to  attempt  to  describe  them.  Z  must 
dismiss  them  in  a  few  words. 

Nepal  and  Bhutan  close  many  routes  known 
to  the  natives,  among||»e^^^t@^(yW{^the 
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Chinese  army  advanced  in  1792.  West  of 
Nepal  there  is  a  route  from  Simla  now 
being  opened  up,  we  hope,  by  Captain 
Rawhng-. 

Through  Bhutan  there  are  several  passes 
kept  shut  to  Europeans.  Further  east,  through 
the  independent  tribes  on  the  verge  of  the 
great  bend  of  the  Brahmaputra,  there  is  another 
route.  This,  Sarat  Chandra  Das,  the  native 
agent  of  the  Indian  Government,  to  whom 
until  last  autumn  we  owed  our  only  recent 
account  of  Lhasa,  wrote  to  me  a  year  ago,  be 
was  most  anxious  to  see  investigated. 

To  link  the  Sanpo  of  Tibet  with  the  Brahma- 
putra of  Assam,  to  ascertain  the  character  of 
the  great  gorge  by  v.hich  the  tiver  cuts  the 
Himalaya,  is  one  of  the  most  interesting  of  the 
geographical  problems  on  the  earth's  surface 
that  remain  to  be  solved.  I  feel  assured  that 
two  such  ardent  geographers  as  my  fellow 
medallists  of  the  Royal  Geographical  Society, 
Lord  Curzon  and  Sir  F.  Younghusband,  are  not 
the  men  to  have  willingly  lost  an  opportunity 
to  solve  it.  Why,  when  Captain  Rawling  was 
sent  up  the  Brahmaputra  to  the  furthest  end  of 
Western  Tibet,  was  not  another  party  sent 
down  the  river  to  make  this  long  desired 
discovery  r  Why  (as  Mr.  Candler  tells  us}, 
after  every  preparation  had  been  made,  after  the 
Lamas  had  given  consent,  after  Mr.  Needham, 
the  highest  local  authority  on  all  matters  in 
Assam,  had  pronounced  the  risk  small,  and 
proposed  to  co-operate,  was  the  expedition 
suddenly  stopped  by  orders  from  Simla  ?  I  am 
not  in  a  position  to  answer  the  question,  but  I 
anticipate  that  we  bhall  be  told  statesmanship 
has  nothing  to  do  with  geography  (which  is 
too  often  true),  and  that  the  gain  did  not  justify 
the  risk.  The  answer  will,  in  my  opinion,  be 
inadequate,  for  the  injury  is  not  to  science 
alone.  The  opening  of  a  route  in  this  direc- 
tion would  be  a  matter  of  commercial  and 
political  importance  as  well  as  of  geographical 
interest.  The  eastern  end  of  Tibet,  which 
would  be  opened,  is  said  to  be  the  most  fertile 
and  populated.  May  we  not  hope  that  the 
expedition  is  only  postponed  until  next  spring  ? 
With  the  assent  of  the  authorities  at  Lhasa, 
which  was  not  withheld,  Chandra  Das  assured 
me  a  small  escort,  say  200  to  300  men,  would 
suffice  to  protect  the  survey  party  from  any 
hill  tribes  it  might  encounter. 

With  regard  to  these  west  and  east  gates  of 
Tibet,  I  am,  I  find,  only  echoing  what  was  said 
by  T^rd  William  Hay,  the  Chairman  of  the 
meeting  when  these  matters  were  discussed 
in  1869.   He  urged  the  survey  of  the  Assam 


route  and  the  f:ompletion  of  the  road  from 
Simla. 

In  every  little  war  waged  on  the  world-wide 
frontiers  of  the  Empire,  we  run  two  risks : 
First,  that  we  should  undertake  the  business 
in  hand  with  inadequate  preparation.  Thi* 
has  been  avoided  in  the  present  instance. 
Next,  that  we  should  miss  the  fruits  of  our 
success  owing  to  the  timidity,  or  carelessness, 
or  lack  of  geographical  insight  in  our  states- 
men, or  the  divided  counsels  of  the  home  and 
local  Governments.  Let  me  quote  once  more 
Dr.  Wegener.  He  writes  : — "  Without  doubt 
the  arrival  of  the  English  at  Lhasa  is  ar> 
epoch-making  event  in  the  history  of  Asia, 
the  results  of  which  will  be  awaited  with  the 
keenest  interest.  But  this  English  expedition 
is  not  yet  brought  to  a  conclusion.  England 
has  still  to  secure  the  political  fruits  of  a 
military  action,  which  it  must  in  fairness  be 
acknowledged  has  been  brilliantly  carried 
through,  and  this  must  involve  many  difficulties 
and  perhaps  some  unforeseen  incidents."  May 
we  still  hope  that  in  the  case  of  Tibet  these 
difficulties  may  be  avoided :  that  we  may 
have  no  "regrettable  incidents"  to  record; 
that  we  shall  see  the  Chumbi  Valley  leased 
to  us,  and  a  garrison  and  a  trade-mart 
established  in  it ;  that  the  needful  steps 
will  be  taken  and  persevered  in  for  pro- 
moting commercial  intercourse  with  Tibet, 
and  thus  acquiring  a  political  influence 
over  our  interesting  neighbours  which  may 
tend  to  the  peace  and  happiness  of  al)  con- 
cerned ?  If  we  do  none  of  these  things,  well 
(I  will  venture  to  prophecy]  we  shall  soon  be 
on  the  march  again  to  Lhasa. 

On  all  these  matters  we  shall  have  an  oppor- 
tunity before  long  of  hearing  at  the  Geo- 
graphical Society  the  experience  and  the 
views  of  Sir  F.  Younghusband.  We  shaH 
doubtless  soon  learn  much  more  from  the 
important  work  promised  by  Mr.  Landon, 
The  Times  correspondent.  I  have  only  done 
my  best,  under  some  difficulties,  to  give  an 
outline  of  the  earlier  knowledge  of  the  region. 
I  must  turn  to  the  tour  my  photographs  illus- 
trate, my  own  tour,  which  happened  to  be  the 
first  made  by  Europeans  round  Kangchen* 
junga.  I  have  described  this  journey  at  suffi- 
cient length  in  a  book,  and  I  shall  attempt  no- 
connected  narrative  this  afternoon.  I  may, 
however,  give  a  few  leading  facts  before  1  pro- 
ceed to  show  and  comment  on  the  beautiftik 
series  of  photographs  (I  can  only  show  a  small 
percentage  of  them)  taken  by  my  companion. 

Signer  Vittorio  Sella. 
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The  permanent  obstacle  to  this  excursion 
from  Daijeeling-has  been  and  is  the  fact  that  all 
the  western  side  of  Kangchenjunga  lies  in  the 
forbidden  State  of  Nepal.  We  evaded  the 
Nepalese  guards  by  crossing  a  very  lofty  snow 
pass  of  over  20,coo  feet  at  the  back  of  Kang- 
chenjunga and  traversing  a  region  where  for 
three  weeks  we  met  no  human  beings.  The 
herdsmen  had  been  driven  down  by  what  was 
to  us  an  exceptional  obstacle,  the  terrible 
storm  which  devastated  Darjeeliogand  lowered 
the  snow  level  on  the  Kangchenjunga  group 
3,000  feet. 

Our  outward  route  led  us  past  Gantok,  the 
capital  of  Sikkim,  where  the  Raja  holds  his 
court  in  a  massive  stone  building  lately  con- 
structed by  the  Indian  Government,  and  then 
along  the  road  up  the  Tista  Valley  to  the 
village  ofLachen.  Here  we  turned  and  fol- 
lowed to  its  utmost  source  under  the  precipices 
of  Kangchenjunga  the  immense  Zemu  glacier. 
At  15,000  feet  the  great  storm  overtook  us,  and 
we  turned  nwth  to  find  a  passage  into  Nepal. 
Our  course  led  us  across  two  passes  higher 
than  Mont  Blanc — ^this  is  a  favourite  phrase 
just  now,  but  please  remember  that  on  the 
borders  of  Tibet  a  pass  higher  than  Mont 
Blanc  may  be  as  easy  as  the  Wengem  Alp.  We 
then  penetrated  the  weird  pasturage  basin  of 
Lhonak,  which  is  the  sort  of  place  some  people 
imagine  all  Tibet  to  be— a  broad  bare  basin 
encircled  by  snow  and  ice.  It  took  us  five 
days  to  get  over  the  chain  connecting  Kang- 
chenjunga with  the  Himalayan  tableland. 
Below  the  snowlevel  on  the  Nepalese  side,  we 
discovered  another  trunk  glacier  grander  than 
the  Zemu,  if  not  so  large.  We  passed  close 
under  the  mighty  cliffs  of  Jannu,  and  at  Khunza, 
in  Nepal,  touched  Sir  Joseph  Hooker's  tracks, 
having  supplied  the  missing  link  in  his  travels. 
Our  return  to  Daijeeling  was  over  known 
ground. 

The  whole  tour  took  about  seven  weeks  and 
iDvolved  a  prodigious  amount  of  up-and-down 
work.  But  we  met  with  nothing  that  could  be 
called  a  mountaineering  difficulty  according 
to  the  standard  of  the  Alpine  Club.  Apart 
from  the  snowstorm  our  difficulties  were  diffi- 
culties of  transport  and  commissariat. 

There  is  a  suggestion  I  would  venture  for 
the  benefit  of  future  travellers  in  this  enchant- 
ing region.  If  the  Indian  Government  could 
spare  funds  to  make  a  horse-track  from  Tonglo 
to  Jongri  and  from  Jongri  to  Yoksun,  and 
repair  the  bridges,  it  would  bring  within  the 
reach  of  every  visitor  to  India  one  of  the  most 
beautiful  "  nnmd*tours  "  in  the  world.    If  a 
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trail  could  be  cut  ihtwigh  ten  iwites  of  forest 
above  Zemu-Samdong  the  glories  of  the  Zemu 
glacier,  of  Kangchenjunga's  northern  cliffs  and 
Siniolchum's  snows  would  be  rendered  acces- 
sible to  travellers.  It  is  a  small  matter,  and  I 
fear  too  sesthetie  for  official  notice,  unless 
indeed  it  should  find  fiivour  in  the  ej'es  of  the 
present  Viceroy. 

I  shall  venture  a  second  suggestion  of 
greater  general  importance.  Much  new  geo- 
graphical information,  if  not  so  much  as  we 
had  hoped,  mil  be  brought  home  by  the 
surveyors  attached  to  the  recent  expedition.  I 
am  told  that  the  maps  embodying  this  know- 
ledge are  likely  to  be  considered  confidential. 
I  do  not  question  the  expediency  in  certain 
cases  of  keeping  back  large  scale  maps  that 
might  be  serviceable  for  military  purposes. 
But  if  the  Tibetan  frontier  is  held  to  be  a  locality 
where  this  precaution  is  essential,  I  trust  that 
secrecy  will  not  be  carried  at  Calcutta  to  the 
length  it  has  been  sometimes  in  the  past,  and 
that  the  new  maps  will  be  allowed  to  be  used  as 
material  for  the  correction  of  ordinary  atlases. 
When  this  is  not  done  errors,  that  have  been 
proved  to  be  errors,  are  liable  to  remain  un- 
corrected in  atlases  (the  scale  of  which  renders 
any  danger  of  their  serving  for  military  pur- 
poses wholly  imaginary)  of  the  highest  autho- 
rity among  their  class.  In  such  cases  a  pro- 
perly organised  department  should  find  no 
difficulty  in  supplying  atlas  con:pilers  with  the 
information  they  need  to  make  their  maps 
correct  without  divulging  dangerous  details. 
Both  on  scientific  and  public  grounds,  there- 
fore, I  feel  it  desirable  to  take  this  opportunity 
of  expressing  the  earnest  hope  of  all  geo- 
graphers that  in  the  case  of  the  Tibetan  ex- 
pedition only  such  restrictions  as  may  appear 
indispensable  to  the  highest  authorities, 
military  and  civil,  will  be  imposed  on  the 
promulgation  of  the  fi^sh  facts  ascertained  by 
its  members. 


DISCUSSION. 

The  Chairman  expressed  his  own,  and  he  belteretl 
the  general  connction,  that  Mr.  Fre^hfield  had  not 
only  charmed  hts  large  audience  with  his  paper  and 
bis  pbot<q{iapbs,  but  bad  also  infected  his  hearers 
with  his  own  entbnuasm,  and  sent  them  away  with 
much  food  for  reflection.  Part  of  his  suggestion  con- 
cerned the  fatnre  commerce  and  political  relation  of 
Tibet.  Into  that  region  it  would  be  premstnre  to 
enter,  not  only  because,  as  the  author  had  said,  we 
were  eipecting  a  lecture  in  another  place  from  Sir  F. 
Younghusband,  bnt  also  because  Ast  publk  were 
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awdUng  the  issue  of  a  second  Mne-boc^  vhich 
might  give  ns  surer  groand  forconclusiona  and  vptca- 
laticms.  Meanwhfle  a  host  of  other  considenittons 
presented  themselves  for  discussion.  Mr.  Freshfield 
was  too  modest  to  enrol  himself  in  the  corps  of  Anglo- 
Indians,  but  he  need  not  hesitate,  as  be  had  shown 
that  he  possessed  all  the  qualifications  needed  for 
enlistment.  In  the  first  place,  he  had  caught  the 
qiirit  which  moved  all  our  countrymen  engaged  in 
work  in  India,  an  overmastering  energy  whidi  sniflfed 
the  air  <tf  enterprise,  faced  difficulties,  and  threw  all 
the  physical  and  mental  energies  of  the  woriier  into 
his  own  field  of  action.  The  Himalajras  caUed  to  Mr. 
Freshfield  to  penetrate  their  recesses  and  overcome 
all  obstacles,  as  the  deserts  of  Siod  called  to  the 
irrigation  officer  to  turn  sands  into  gardens,  or  famine 
challenged  the  relief  officer  to  save  his  fellow  subjects 
at  all  cost,  or  the  administration  of  justice  and  the 
promotion  of  the  welfare  of  millions  appealed  to  the 
civilian  to  live  laborious  days  and  reap  the  great 
reward  of  doty  done  in  a  vast  field  of  activity.  It 
was  just  the  same  essentially  Anglo-Indian  spirit 
which  induced  so  emioent  a  climber  as  the  author 
of  the  paper  to  scale  hdghts  few  Europeans 
had  attempted  to  reach,  and  solve,  in  the  in- 
terests of  science  and  geografdiy,  some  of  the 
great  problems  of  nature.  One  civilian,  Mr.  A.  B. 
Carey,  who  had  received  the  highest  reward  of 
the  Geographical  Society,  had  felt  the  same  call  to 
penetrate  the  secrets  of  the  Himalayas,  and  he 
approached  the  subject  from  the  same  standpoint. 
Having  taken  up  the  challenge,  he  proceeded  on  short 
privilege  leave  to  England,  and  fresh  from  his  voyage 
and  the  heats  of  the  Red  Sea,  stepped  aside  for  a  few 
hours  on  his  journey  from  Marseilles,  walked  straight 
up  and  down  the  Matt«-bom,  immediately  lesoming 
his  jonra^  home ;  and  on  the  strength  of  that  unique 
and  solitary  experience  of  the  Alps  he  returned  to 
India  to  spend  his  next  long  leave  in  crossing  the 
Himala3ras  into  China.  Mr.  Freshfield's  experiences, 
in  the  second  place,  were  those  of  most  Anglo>Indians. 
As  soon  as  he  began  to  overcome  difficulties,  and 
entered  the  abode  of  eternal  snow,  he  was  told  that 
the  gods  of  the  mountains  would  be  offended ;  and 
that  he  could  only  advance  by  running  counter  to  the 
superstitions  and  beliefs  of  the  native  inhabitants  of 
those  Ttpaat,  His  fi^otsteps  upon  the  pure  untrodden 
snows  were  in  fact  regarded  as  a  desecration.  Every 
putdic  facial  in  India,  from  the  West,  had  to  en- 
counter the  same  ri^  and  do  bis  duty  at  the  cost  of 
giving  nmilar  offence.  The  Chairman  recollected  that 
when  he  was  taking  up  land  to  form  the  bed  of  the 
great  Bhatghar  reservoir,  the  priests  refused  to  allow 
a  small  temple  to  be  acquired,  and  insisted  that  the 
impious  acquirer  of  these  sites  would  be  stricken  with 
disease  and  death  by  the  offended  gods.  In  fact,  at 
that  time,  every  effort  to  move  the  temple  elsewhere, 
or  to  acquire  it  at  a  price,  failed.  In  abolishing  slavery 
and  suttee,  in  opening'  schools  to  all  castes  without 
distiiicti<m,  in  punishing  Imakers  of  the  law,  without 
req)ect  for  caste,  and  even  in  admitting  all  travellers 


into  our  railway  carriages.  Western  systems  still  duly 
offended  against  Eastern  ideas.  Happily,  Mr.  Fresh- 
field  bad  found  the  consolation  which  his  impious  in- 
trusion into  the  secret  places  of  nature  brought  to  him. 
He  had  felt  and  shown  to  the  natives  that  their 
fears  were  really  groundless.  Even  the  gods  of  the 
eternal  mountains  had  not  resented  his  istrusian. 
He  descended  from  the  roof  of  the  world  with  more 
piety,  more  sense  of  the  '<  dirine  areUtectnre,"  and  a 
deeper  "  ^liritual  attntctioii "  tban  he  toc^  with  him 
from  the  sea-levd.  That  also  was  the  experience  of 
the  Ang^o-Indian  who  constantly  incurring  the 
"  patient  deep  disdain  "  of  the  East,  and  oOendiag 
tbe  lurives'  sosceptiUUtieB  in  the  discharge  of  bis 
duties,  was  at  length  rewarded  by  their  appreciatitm 
of  his  work  and  altered  mind  towards  him.  The 
contrast  of  the  Eastern  and  Western  minds  was 
further  illustrated  by  the  history  of  Sikkim,  to  which 
the  author  had  referred.  We  associated  the  moun- 
tains with  the  voice  of  freedom  and  ability.  Bnt  tbe 
Lepcbas  of  Sikkim  bad  known  little  else  than  slavery 
and  forced  labour.  When  Hooker  and  CampbeU 
were  taken  prisoners  in  1849  by  tbe  Rajab  Minister, 
an  attempt  was  made  to  foice  tbe  Briti^  company  to 
recognise  slavety,  and  restore  ninavay  slaves  to 
their  masters  in  SikUm.  IsoiUtion,  and  not  Ubo^, 
was  the  spirit  that  reigned  on  the  road  to  Tibet- 
Whether  the  passes  which  the  author  had  shown  on 
tbe  slides  would  become  highways  of  commerce,  the 
Chairman  would  not  prophesy,  but  he  joined  heartily 
with  Mr.  Freshfield  in  the  hope  that  geographical 
knowledge  had  been  increased  by  the  late  expedition, 
and  that  in  due  course  tbe  Government  of  Nepal 
would  welcome  alpine  and  other  artistic  toniists  to  its 
mountain  peaks. 

Mr.  J.  D.  Rbes,  C.I.E.,  said  he  did  not  propose 
to  fidlow  tbe  author  over  "Tbe  sky  neighbouring 
mountains  of  milk  nww,"  or  to  trench  upon  politics, 
which  the  Chairman  had  wisely  kept  aloof  from. 
He  only  wished  to  refer  to  one  matter.  Mr. 
Freshfield  had  told  them  that  in  former  times  a 
Chinese  army  had  come  over  into  Tibet,  and  he  had 
said  what  tbe  Chinese  had  done  in  former  times  they 
could  do  again,  and  so  could  Russia.  Russia  was 
very  much  occupied,  and  nobody  would  be  likely  to 
think  that  it  was  going  to  Imng  an  army  over  that 
way ;  but  at  tbe  present  moment  it  did  seem  to  him 
that  there  was  such  a  diqx>sition  to  ta^  seriously 
that  absurd  bogey  tbe  yellow  terror  that  he  really 
hoped  tbe  author  would  explain  that  be  did  not  mean 
that  the  Chinese  might  be  expected  any  moment  to 
go  into  Nepal  or  Tibet.  Quite  recently  be  had 
heard  Baron  Suymatso  give  a  very  interesting  lecture 
upon  the  relations  between  China  and  Japan,  and  he 
pwinted  out  that  those  two  counbies  were  abscJutdy 
antagonistic  to  each  other;  that  the  Chinese 
never  could  combine  to  attack  a  Western  conn  try, 
and  that  their  sole  desire  was  to  keep  away  from 
Western  countries.  Those  things  were  probably 
known  to  all  present,  but  thwe  was  such  a  diqto- 
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itdoii,  diesaed  up  by  the  Rtiniaiu  finr  pubUe  cchi- 
somptxtt,  to  take  that  boge;  seriooaly,  that  he  hoped 
Ur.  Fieihfidd  would  exi^un  that  there  was  no 
proapect  of  a  Chinese  or  Chinese- Japanese  invasion 

of  Tibet.  It  was  worthy  of  notice  becaase  at 
that  lecture  Baron  Saymatso's  remarks  were  received 
in  silence,  which,  as  Sir  West  Ridgeway  remarked, 
gave  consent;  but  at  a  time  like  the  present,  whm  the 
bogey  views  were  pat  seriously  f«ward,  it  was  perhaps 
worth  while  for  some  one  in  aathority  to  repudiate 
them.  The  author  had  said  nothing  about  gold  in  his 
paper,  which  was  to  be  fonnd,  he  believed,  in  Hbet 
in  large  quantities.  He  had  refened  to  the  depraved 
taste  of  the  Tibetans  fai  taking  butter  in  Uieir  tea,  and 
be  might  have  mentitnKd  that  the  bidiao  tea  planters 
WCR  quite  cajuiUe  of  famishing  a  Foagh  leaf  of  that 
class  which  vras  very  suitable  for  taking  with  butter,  as 
well  as  of  producing  the  more  delicate  tea  which  was 
coosomed  in  this  country  with  such  pleasure.  He 
hoped  that  steps  would  be  taken  to  introduce 
Indian  tea  into  Tibet,  in  the  same  way  as  when 
our  rivals  in  the  East  obtained  any  influence  in  a 
coantry,  they  used  it  for  the  introduction  of  the 
products  of  their  industries.  It  would  be  very 
presumptuous  of  him  to  criticise  anything  that  had 
been  said  their  eloquent  and  able  Chairman,  but 
he  was  bound  to  say  in  all  seriousness,  that  he  (the 
speaker)  believed  it  was  unnecessary  for  every  Anglo- 
Indiaii  to  offend  the  susceptitalities  of  the  natives. 
There  were  very  difficult  cases  s<Hnetimes,  no  doubt, 
such  as  the  taking  of  the  temple  without  payment,  to 
v^uch  Sir  William  had  referred,  in  order  to  make  a 
water  supply  that  would  save  many  lives ;  but  he 
thought  the  Chairmau  had  spoken  with  some 
[MCturesqueness,  at  any  rate,  when  he  laid  down  his 
doctrine  on  the  point.  For  his  own  part,  he  believed 
that  it  was  perfectly  possible  to  live  in  India  for  many 
years,  and  not  offend  the  susceptibilities  of  their  fellow 
countrymen. 

ISx.  Fkisbfikld.  in  reply,  said  he  must  thank  the 
Chairman  for  the  very  kind  manner  in  which  he  had 
welcomed  him  into  the  noble  society  of  Anglo- 
Indians.  He  would  like  to  say  that  the  most  ^ivid 
impression  made  on  his  mind  in  India  was  the  magni- 
ficent service  which  Englishmen  were  doing  for  civili- 
sation, and  the  happiness  of  the  millions  of  that 
country.  He  saw  India  under  exceptional  circum- 
stances, for  it  was  at  the  time  of  the  famine.  The 
in  «4uch  Englishmoi  tried  to  save  the  unfortu- 
nate natives  was  something  more  than  devotion ;  it 
was  heroism.  The  feeling  that  he  came  back  with 
was  that  one  of  the  noblest  caieen  in  the  world  was 
that  of  an  Anglo-Sidian.  With  regard  to  his  having 
offended  the  snsceptil^ties  of  the  natives  by  his 
travels,  be  would  remind  his  audience  that  there  were 
two  thetnies  put  forward.  One  was  that  the  destruc- 
tion wrought  to  Darjeeling  was  due  to  his  offending 
nioontain  deities.  The  other  was  that  the  military 
— there  had  fired  cannon  on  a  sacred  bill. 
In  the  fHKf  the  aaiUtaty  commander  was  held  to  be  the 


gtdlty  person.  The  natives  who  accompanied  him 
on  his  jonniey  were  not  dissatisfied,  and  they  told 
one  of  his  companions  that  they  were  ready  at  any 
time  to  go  again  with  the  mad  EngHshmen  who 
liked  to  build  villages  in  the  snow,  because  they 
were  treated  wdl.  With  regard  to  gold,  he  did  not 
mention  it  because  he  knew  nothing  about  it.  'With 
regard  to  tea,  he  had  made  his  remarks  about  the 
difficulty  of  getting  it  from  India,  because  he  was 
hUely  talking  to  Major  Le  Mesurier,  who  had  been 
Commissioner  at  Leh,  and  he  said  the  great  difficulty 
was  that  the  English  tea  merchants  had  not  learnt  how 
to  make  tea  to  suit  the  taste  of  the  Tibetans,  and  lie 
added  that  he  had  written  so  many  reports  on  the  sub- 
ject that  lie  was  thoroughly  sick  of  it.  With  regard  to 
China  and  the  '*  yellow  peril,"  he  wished  once  for  all 
in  the  most  emphatic  terms  to  say  he  had  not  the 
slightest  fear  of  it.  If  Mr.  Rees  would  look  at  the  pam- 
phlet he  held  in  his  hands  by  Dr.  Wegener  he  would 
see  why  they  might  be  afraid  of  China  as  an  instru- 
ment in  the  hands  of  Russia.  If  Russia  did  not 
send  troops,  she  might  send  offitxrs  to  drill  Tibetan 
troops;  and  to  hsxt  any  hostile  force  within  400 
miles  of  Calcutta  would  be  highly  inconvenient. 
Moreover,  every  Indian  official  would  agree  that 
hostile  intrigues  in  Nepal  and  Bhutan  would  be  very 
disagreeable  to  the  Government  India.  That  was 
the  point  of  view  from  which  he  thought  English  in- 
fluence should  be  inramount  in  Tibet.  He  thanked 
his  audience  for  the  extreme  courtesy  and  patience 
with  which  they  had  listened  to  htm. 

The  Craisman  said  he  should  like  to  add  one 
personal  remark.  'When  be  said  they  offended  the 
susceptibilities  of  the  natives  and  that  this  conflict 
was  inevitable,  he  had  added  that  he  hoped  they 
would  eventually  come  to  see  tliat  the  English  were 
right.  As  a  poet  had  said — 

"  The  East  bow'd  low  before  the  blast, 

In  patient,  deep  diadain  ; 
She  let  the  legions  thunder  past, 
And  plunged  in  thought  again." 

And  that  was  to  some  extent  still  the  present  state  of 

affairs. 

A  cardial  vote  of  thanks  was  passed  to  Mr.  Fresh- 
field  for  hb  intere^ng  papa. 


EIGHTH  ORDINARY  MEETING. 

Wednesday,  February  i,  1905  ;  Sir  Robert 
Hanbury  Brown,  K.C.M.G.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Ahi\6,  F.  H.  C,  82,  Cavendish-road,  Haningay,  N. 

Basden,  Re\'.  George  Thomas,  B.A.,  Church 
Missionary  Society,  Onitsha,  Southern  Nigeria, 
West  Africa,  and  112,  Caversham-road,  Reading, 
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Black,  Certain  John  Camenm,  A.M.I.N.A..  Hie 
Scottish  SUpmasten'  and  OflBcen*  Assodatioo, 

1 28,  Hope-street,  Glasgow. 
Doc,  Austin,    42,    Claremont-road,  Forest-gate, 
Essex. 

Gyles,  Nathan,  8,  Yoting-street,  Doncaster,  York- 
shire. 

Haalock,  Paul  N.,  "  Ebor,"  Redhill,  Surrey. 
Heatb,  Henry,  2,  St.  Swithin-street,  Worcester. 
Kdly,  Major  Arthur  D.  D.,  Weston,  Dule^, 

Co.  Meath,  Ireland. 
Legf^tt,  Mrs.  E.  O.,   15,  Sav<^-court,  Strand, 

W.C. 

Macbdjren,  J<An  BeUh,  65,  Apollo-st(eet,  Bombay, 
India. 

Mackenzie,  Alexander,  19,  GreenhOl^gardens,  Edin- 
burgh. 

Robertson,   Duncan,  Foties-paric,  Trinidad,  West 

Indies. 

Skinner,  George,  A.M.I.Mech.E.,  19,  Rnssdl-street, 
Bolton. 

Smith,  Viocent,  SheflMd-road,  Chesterfidd. 

The  foUowiDg  candidates  were  balloted  for 
and  duly  elected  members  of  the  Society : — 

Abrams,  Herbert  John  Sinclair,  Hutton  Mount, 
Pattison  road,  Child's-hill,  N.W.    -  ■ 

Adams,  Alfred  Adam,  16  and  17,  Devonshire- square, 
E.C. 

Bevan.  William,  A.R.I.B.A.,  Chief  Government 
Architect,  Public  Works  Department  (P.O.  Box 
398),  Government  Boildings,  Pretoria,  South 
AfHca. 

Erikson,  Anthony,  AssocI.N.A.,  20,  Hnmmum- 

street,  Fort,  Bnnbay,  India. 
Evans,  Captain  Thomas  Luther,  59,  Broad-street, 

Bristol. 

Fernandez,  George  Anthony,  43,  Raffle's-place, 

SinEapore,  Straits  Settlements. 
.Flick,  Henry  Edgeworth,  care  of  Fore  River  Ship- 
building Company,  Quincy,  Massacbosetts,  U.S.A. 

Harwin,  Albert  Edward,  Cburch-street,  Pietemurita-' 
bnrg,  Natal,  South  Africa. 

Hoare,  Frederick,  251-254,  High  Holbom,  W.C. 

Hynd,  John,  Consolidaled  Goldfields  of  South 
Africa,  Ltd.  (Box  67),  Bnlawayo,  Rhodeda,  Sooth 
Africa. 

KeUy,  John  Forrest,  Ph.D.,  Pittsfield,  Massachu- 
■    setts,  U.S.A. 

Kerr,  David  Gillespie,  The  Canada  Corundum  Com- 
pany, Ltd.,  Craigmont,  Ontario,  Canada. 

.Khras,  Minocher  Jamshed  Sohrab,  Khras  Bunga- 
low, Middle  CoUba,  Bombay,  India. 
Kingston,  C.  Barrard,  M.Inst.M.M,,  The  Evancon 
Gold    Mining    Company,   Ltd.,    Verrfe,  Val 
d'Aosta,  Italy. 

'  Landau,  Miss  Dorothea,  30,  Bryanston-square,  W. 

^garda,  Vicente  L.,  208,  Mason  street,  San  Fran- 
jcisco,  Calllwnia,  U.S  A. 


Ifonis,  Rev.  E.  C,  D.D.,  Fh.D.,  Hdena,AikanMi, 

U.S.A. 

Morrison,  Charles,  53,  Coleman-street,  E.C. 
Muir,  David  Temple,  Pentland«,  Castlebar-road, 
EaUng,  W. 

Oliveri,  Joseph  Giammusso,  A.R.S.M.,  A.I.E.E., 

Caltanissetta,  Sicily. 
Pain,  Robert  Tucker,  J.P.,  Ryll.court,  Exmouth. 
Pollock,  George  Frederick,  Hanworth,  Middlesex. 
Reid.  William  Lewis,  160,  Green-lanes,  CUssold- 

park,  N. 

Roberts,  Cyril,  i,  Rossetti  Studios,  Ftood-straet, 
Chdsea.  S.W. 

Roberts,  Richard  Penberth,  &I.Inst.MM.,  Con- 
cession de  Tama,  Veuani,  Corsica,  France. 

Robertson,  James  Bair,  Hik  Oriental  Club,  Hanover- 
square,  W. 

Sch^er,  Henry  Thomas,  40,  Brewer-stteet.  Golden- 

square,  W. 

Suratw&ll&,  Dr.  Ardeshir  Bamanjee,  Chin  Bassr, 

Bombay,  India. 
Thomas. Hon.  J.  J.,  M.L.C.,  J.P.,  WUbetforce-hooM, 

Sierra  Leone,  West  Africa. 
Trevett,  Chatles  G.,  A.M.I.E.E.,  Messis.  Gt«en  and 

Trevett,   15,  Castle-street,  Cape  Town,  Sontli 

Aftka. 

Tully,  John  ColKngwood,  F.R.I.B.A.,  Ardemes- 
chambers,  Longmaiket-street,  Cape  Town,  Soath 
Africa.  '  > 

Wecksley,  Felix  S.,  Bangalore,  India. 

Wedlake,  Geot;ge,  Rt^ton,  St.  Margaret-at-CUfie, 
Kent. 

Wtight,  AUister  MacLean,  62,  Harman-street,  Ad* 
dington,  Chrbtchurdt,  New  Zealand. 

The  Chairman  said  it  was  a  peculiar  proceeding 
for  one  who  was  a  stranger  to  have  to  introduce  die 

audience  to  the  Vice-President  of  the  Society,  but  if 
they  would  understand  the  expression  "  introduce" 
in  its  Pickwickian  sense  he  thought  the  term  would 
apply.  With  regard  to  the  subject  of  the  paper,  he 
was  well  qualified  to  introduce  it  in  its  ordinary 
sense,  because  for  nineteen  years  he  had  bad  an  inti- 
mate  connection  with  the  na\-igation  of  the  Nile,  and 
had  constituted  himself,  to  some  extent,  the  champion 
of  the  boats  when  the  railway  administtatioa  sat 
npon  them. 

The  paper  read  was — 

THE  NAVIGATION  OF  THE  NILE. 
Bv  Sir  William  H.  Preece,  K.C.B.,  F.R.S. 

It  will  be  seen  from  the  map  that  the  Nile  is 
fed  by  four  distinct  catchment  areas  :— 

I.  The  Southern  Equatorial  region  that 
drains  into  Lake  Albert  Edward,  and,  flouring 
through  the  Semliki  River  and  Lake  Albert, 
joins  the  Victoria  Nile  at  th&,  Nmth  end  <tf  this 
latter  lake.        Digitized  by  CjOO^  IC 
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2.  The  Southern  Equatorial  region  that 
drains  into  Lake  Victoria,  and  issuing  from 
that  inland  sea  forms  the  Victoria  Nile,  which, 
joining  the  discharge  of  Lake  Albert,  forms 
the  Bahr-el-Gebel,  and  joins  the  White  Nile  at 
I^ke  No. 

3.  The  North  Equatorial  region  that  drains 
into  the  Bahr-el-Ghazal,  and  fonns  Lake  No. 

4.  The  mountainous  region  of  Abyssinia 
that  drains  into  Lake  I'sana,  and  feeds  the 
rivers  Blue  Nile,  Sobat,  and  Atbara. 

From  the  Atbara  to  the  sea  there  is  no  other 
tributary  whatever,  and  from  Khartoum,  tthere 
the  Blue  and  White  Nile  meet,  to  the 
Mediterranean  this  great  waterway  bears  its 
liisiorical  name,  *'  the  Nile."* 

The  quantity  of  water  that  passes  Berber,  a 
few  miles  north  of  the  mouth  of  the  Atbara,  is 
but  a  small  fraction  of  that  which  has  lallen  as 
rain  or  melted  from  snow  in  those  vast  areas 
that  form  its  sources.  Much  supports  vege- 
tation, much  is  infiltrated  into  the  ground, 
but  much  more  is  evaporated  away  by  the 
fierce  heat  of  the  tropical  sun  to  form  cloud 
mist  and  invisible  moisture.  Certainly  90  per 
cent,  of  this  water  irretrievably  disappears  as 
vapour  and  never  enters  the  Nile.  One  of 
the  chief  duties  of  the  engineer  is  to  re- 
cover some  of  this  lost  agent,  and  to  endea- 
vour to  utilise  it  for  the  benefit  and  com- 
fort of  the  cheerful,  contented,  and  ancient 
populatioD  of  the  Nile  Valley.  The  utilisation 
of  this  remnant  for  irrigation,  fertilisation, 
cultivation,  and  domestic  use,  is  in  the  hands 
■of  the  most  competent  men  in  the  world,  who 
have  not  only  the  practice  of  4,500  years  before 
their  eyes  to  study,  but  the  experience  of  our 
great  Indian  dependency  to  follow,  and  the 
lessons  of  the  Mississippi,  the  Danube,  the  Fo, 
and  other  rivers,  to  mark  and  learn.  There  is 
much  in  these  examples  to  follow,  and  more  to 
avoid ;  but,  first  of  all,  there  is  one  great 
■deduction  to  make  from  the  study  of  the  past, 
and  the  observation  of  the  present : — Nature 
as  a  rule  rebels  against  hasty  or  careless 
interference  with  her  ways,  but  she  is  generous 
to  those  who  study  her  laws,  follow  her 
dictates,  and  apply  her  own  operations  with 
wisdom,  caution,  and  common  sense  to  aid  the 
wants,  comfort,  and  peacefiil  purposes  of  man. 

The  Nile  is  virtually  embanked  from  Aswdn 
to  the  sea.  It  is  practically  a  canal,  and 
should  be  treated  as  a  canal.  Its  principal 
danger  arises  fr<mi  Ooods,  when  the  rainfall 
exceeds  the  average.   Ftoods  produce  vary- 

'Tkenwpof  dw  NHc  hen rdmed to irill  be iutwd  u  m, 
SapphMCBt  ta  tbs  next  week'i  euaiber  of  the  yomrMoI. 
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ing  currents,  and  currents  may  become  so 
strong  that  by  sheer  erosion  they  breach  the 
banks  and  inundate  the  country  at  the  wrong 
time.  A  high  flood  means  that  the  river  has 
risen  one  metre  above  the  land  in  Upper 
Egypt,  two  metres  in  middle  Egypt,  and  three 
and  a  half  metres  in  the  Delta.  Breaches 
which  at  one  time  were  common,  are  for- 
tunately now  rare.  The  Rosetta  Inranch  has 
not  been  breached  for  forty-two  years. 

The  river  is  controlled  by  weirs,  barrages, 
and  dams.  A  weir  is  a  submerged  dam,  used  to 
raise  the  level  of  the  water,  so  as  to  force  or  send 
it  down  a  canal  or  the  headrace  of  amillstream 
for  power  purposes.  The  modem  term  bar- 
rage is  taken  from  the  French,  and  implies  the 
use  of  moveable  gates  in  the  openings.  A  dam 
is  a  weir  provided  with  sluices  fitted  with 
controllable  gates,  which  enables  the  level 
of  the  water  behind  it  to  be  raised  and 
regulated  for  the  various  purposes.  The 
latest — the  Aswdn  dam— is  unique  in  this, 
that  it  can  allow  the  whole  flood  of  the  river  to 
pass  through  without  check,  and  that  it  is 
put  in  operation  only  when  the  water  has 
become  practically  clear  of  siH. 

It  is  my  purpose  in  this  paper  to  deal  princi- 
pally with  the  question  of  the  navigation  of  the 
Nile  from  AswSn  to  the  sea,  that  is.  the 
regulation  of  its  currents,  depth  of  water, 
channels,  and  banks,  so  that  the  motion  of 
boats  shall  be  possible  in  all  times  and  seasons 
both  up  and  down  stream.  Navigation  is  a 
question  to  which  I  have  devoted  a  great  deal 
of  attention  during  the  past  fifty  years  of  my 
practice  as  a  submarine  cable  engineer.  There 
are  few  parts  of  our  coast,  channels,  firths, 
and  rivers,  that  I  do  not  know  well.  I  have 
inspected  the  Mississippi,  the  Danube,  the 
Rhine,  the  Po,  and  the  Nile,  and  I  am  an 
active  member  of  a  committee  dealing  with 
the  navigation  of  that  extremely  intricate  and 
shifting  channel,  the  Menai  Straits,  where 
many  of  the  points  1  am  going  to  discuss  are 
vexed  questions. 

Egypt  has  always  been  a  country  of  plenty 
and  of  famine,  not  alone  in  corn  but  in  water. 
The  Nile  is  unique  in  the  strange  periodicity 
of  its  water  supply.  Its  annual  rise  and  fall  are 
most  regular,  but  there  are  other  periodical 
disturbances,  not  so  regular  nor  so  well  known, 
which,  according  to  Captain  Lyons,  R.E.,  the 
head  of  the  Survey  Department  in  Egypt,  are 
associated  with  the  meteorological  vagaries  of 
the  Indian  Ocean.  These  produce  those  high 
and  low  Niles  which  determined  the  seven 
years  periods  of  pleB|^ii^y<6^^0gi@«'" 


JOURNAL  OF  THE  SOCIEIY  OF  ARTS.  F*kf^  3, 


«76 

recorded  long  before  the  day  of  Joseph,  but 
which  are  now  fortunately  of  longer  periods. 

Only  a  small  fraction  of  the  water  of  the 
Nile  that  falls  in  its  catchment  basins  passes 
Asw&n.  Fig.  I  gives  the  mean  of  the  gauge 
readings  at  Aswdn  for  the  twenty  years, 
1871  to  1900.  The  low  Nile  is  generally 
in  the  middle  of  May,  and  the  high  Kile 
always  in  the  beginning  of  September.  The 
lowest  reading  there  on  record  is  84-10  metres 
in  1900  above  the  mean  level  of  the  Mediter- 
ranean Sea,  The  highest  reading  was  in  1878, 
when  the  level  recorded  94*  15  metres  above  the 
sea.  The  range  of  the  flood  was  thus  10-5 
metres. 

The  metrical  system  of  measurement  is  in 
use  in  Egypt,  and  for  hydraulic  purposes  it 
gives  us  a  very  convenient  standard — the  cubic 
metre  of  water.  This  weighs  2,204  Bntish 
pounds — veiy  nearly  our  ton,  and  exactly  the 
metrical  tonne.  If  it  were  possible  to  agree 
with  France  on  the  adoption  of  a  standard  ton 
—say,  a  mean  of  2,222  lbs.— we  could  make 
the  metre  a  whole  multiple  of  the  inch,  and  all 
difficulties  of  the  conversion  of  the  one  system 
to  the  other  would  vanish.  The  practical 
difficulty  that  confronts  us  now  is  the  fact  that 
the  inch  is  an  unworkable  fraction  of  the 
metre.  Make  the  metre  equal  to  40  British 
inches,  and  all  troubles  would  cease.* 

We  are  troubled  at  the  outset  with  the  fact 
that  meteorological  observations  in  Egypt  have 
not  been  continuous  cw  general.  Nile-gauges 
at  Roda  Island  (Cairo)  and  Asw^ln  have  existed, 
and  their  indications  have  been  more  or  less 
noted  for  many  centuries,  but  rain-gauges  are 
quite  modem.  There  are  now  many  Nile-gauges 
and  rain-gauges  fixed  under  the  observation  of 
the  extremely  well-organised  Survey  Depart- 
ment at  Aswdn,  Wadi  Haifa,  Khartoum, 
Dueim,  Wad  Medani,  Gondokoro,  and  Jinja 
(Lake  Victoria).  They  are  sure  to  supply  re- 
liable facts  in  the  future,  as,  indeed,  they  are 
doing  now. 

The  Nile-gauge  now  used  is  a  baulk  of  teak 
anchored  to  the  slope  of  the  river  bink,  and 
forming  with  the  level  of  the  water  an  angle  o 
30°.  A  scale  of  metres  is  marked  on  the 
exposed  side  of  the  baulk,  and  the  readings, 
when  multiplied  by  0'866  (the  cosine  of  30"^), 
gives  the  variable  height  of  the  water.  The 
upright  posts  previously  used  were  damaged  by 

*  Distances  in  thii  papor  will  be  given  in  kilomolres, 
Approximiitely,  metres  are  coovcrtcd  into  yardi  by  mnlti- 
plyiasrbjr  ri ;  metre •-•qoare  into  yards- square  by  multiplying 
byi'a;  metres-cube  into  yardi-cubc  by  multiplying  by  i'3. 
Kitonetres  are  converted  into  mllca  Iqr  multiplying  tqr  -61 ; 
kilometrei-fqnaie  bito  nilM-iqoare  by  multiplying  by  '386. 
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boats  and  by  hippopotamuses,  and  to  prevent 
disturbance  of  the  ^uges  frotn  such  accidents 
Capt.  Lyons  designed  this  form  of  gauge, 
which  is  now  the  standard  pattern  used. 

The  average  annual  rainfoll  in  the  great 
lake  districts  is  about  50  inches.  It  falls 
OTCT  SD  immense  area  and  for  short  periods. 
When  the  rain  falls  it  comes  down  solid,  and 
is  most  trying  to  those  who  are  exposed  to  it. 
Even  the  ants  have  intelligence  enough  to 
build  thdr  hilte  in  the  shape  of  an  umbrella  or 
toadstool. 

Rain-gauges  are  fixed,  in  Egypt,  at  Alexan- 
dria, Port  Said,  Helwdn  (Cairo),  Assiut, 
Aswin ;  in  the  Soudan,  at  Wadt  Haifa, 
Omdorman,  Kassala,  in  Abysnnia :  at  Adis 
Ababa. 

Much  of  the  area  in  the  Lake  District  is 
volcanic,  and  subsidence  of  the  land  as  well  as 
disturbances  of  the  water  throws  some  doubt 
<pn  the  accuracy  of  the  records  of  the  past  in 
these  quarters  ;  but  the  rise  and  &iU  of  the 
Nile  is  dependent  solely  on  this  rain&lU  and 
these  records  are  now  reliable. 

Lake  Victoria  is  nearly  the  sixe  of  Ireland. 
Its  area  is  68,000  square  kilometres  (26,000 
square  miles).  A  fraction  only  of  the  enor- 
mous rainfall,  viz.,  one  -  thirtieth,  passes 
Asw&n,  29  parts  disappear  by  evaporation, 
absorpticni  (infiltration  in  the  ground),  and 
vegetatioDf  before  they  reach  the  White  Nile. 

The  water  which  fells  at  the  sources  takes 
much  time  to  reach  the  navigable  portion  of 
the  river. 

Period  of 
Low  Kilo.  HifhNric-. 
Lake  Victoria  to  Lake  Albert     8  days     8  days 

Like  Albert  to  Lado    5    „      5  „ 

Lado  to  Khartoam   36   „     20  „ 

Khartoum  to  Aswfto    26   „     10  „ 

Aswdn  to  Cairo   I2   „      5  „ 

CaiiD  to  the  Sea    3   „  % 


90   „     50  „ 

Thas  the  rain  which  falls  about  the  equator 
eariy  in  April  passes  Cairo  in  June.  It  is 
wlgected  all  this  time  to  the  intense  action 
of  the  sun's  rays  during  the  day. 

A  serious  difficulty  that  obstructs  the  doctor 
and  the  engineer  in  Nile  land  is  the  excessive 
dryness  of  the  air,  which  aids  the  sun  in  excit- 
ing such  intense  evaporation.  The  intense 
energy  of  the  sun  acting  directly  and  continu- 
ously on  the  great  expanse  of  waters,  converts 
the  water  into  the  form  of  invisible  vapour. 
Thb  is  absorbed  at  once  by  the  dry  air.  This 
evaporation  is  the  most  potent  factor  in  the 
water  sopply  of  the  country.    It  has  to  be 


carefully  considered  in  regulating  the  flow  out 
of  the  Asw^Ln  Reservoir,  and  it  must  have  some 
weight  in  determining  the  position  of  other 
reservoirs.  A  shallow  tank  of  one  square 
metre  surfEice  is  exposed  to  the  sun  near  the 
office  of  Mr.  Macdonald,  the  Engineer  tn 
Chief  at  the  Dam,  but  protected  from  the  wind 
by  its  position,  and  from  insects  and  distur- 
bance by  fine  wire  netting.  Readings  are 
taken  daily,  and  the  amount  of  disappearance 
of  water  carefully  recorded.  The  mean  results 
for  the  year  1903  are  as  follows 

January        3*5  mm.      July   12*0  mm. 

Febmaiy,.    4*8  mm.      August,...  iri  mm. 

Match....    6-0  mm.      September.    7*5  mm. 

April  ....  lo-omm.       October  ..    6-3  mm. 

May   10-Smm.      November.   4-6  mm. 

Jane  ....  11-5  mm.      December  .  3-5  mm. 
Mean  ....  7*6  mm. 

The  mean  for  the  whole  year  is  thus  7*6  mm. 
of  water  evaporated  away  during  every  day. 
This  implies  that  in  the  hot  summer  months  of 
June  and  July,  when  all  the  water  is  needed 
for  irrigation  and  navigation,  one  third  dis- 
appears between  AswSn  and  the  sea  during  its 
flow  of  15  days.  How  much  is  lost  between 
the  Upper  Lakes  and  AswAn  ?  In  the  Upper 
I^kes,  where  equatorial  cloud-belts  obscure 
the  sky,  and  the  air  is  more  humid,  Mr.  Dupuis 
estimates  the  mean  daily  loss  at  4  mm. 
In  Upper  Egypt,  according  to  Sir  W.  Will- 
cocks,  the  evaporation  has  been  found  by  other 
experimenters  to  be  7-5  mm.  per  day  in 
summer.  In  Lower  Egypt,  where  the  humidity 
is  much  greater,  it  is  only  3  mm  per  day  in 
summer.  Linant  Pasha  gave  it  as  9  mm. 
throughout  the  year,  while  in  the  Bitter  Lakes 
(sea  water)  the  French  engineers  gave  it  as 
only  4  mm.  in  summer.  At  Aswdn  it  is  7*6 
mm.  throughout  the  year. 

It  is  clear  that  more  scientific  and  more 
extended  experiments  are  needed  to  determine 
this  most  important  factor  in  the  commercial 
asset  of  Egypt's  agricultural  wealth. 

The  loss  of  water  due  to  evaporation  depends 
primarily  on  the  intensity  of  the  sun's  rays,  on 
the  surfaces  exposed  to  those  rays,  and  second- 
arily on  the  depth  of  water,  on  the  wind,  and 
perhaps  on  the  rate  of  flow  of  water.  The 
factors  are,  therefore,  the  clearness  of  sky,  the 
dryness  of  the  air,  the  force  of  the  wind,  the 
temperature  and  direction  of  the  sun's  rays, 
the  time  of  exposure,  and  the  area  of  surface 
exposed.  The  length  of  the  river  remains 
fixed,  but  the  width  varies.  The  broader  the 
river,  the  greater  the  evaporation.   Thus,  as 

the  length  of  the  Nile  isfixed,ai 
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of  water  that  passes  the  Atbara  River  all  that 

passes  down,  the  portion  of  water  that  passes 
Cairo  would  be  increased  by  deepening"  and 
narrowing  the  river.  Anything-  that  diminishes 
the  width  of  the  Nile  is  beneficial  to  the  water 
supply,  for  it  would  check  evaporation.  Re- 
clamation of  land  from  the  river  would  increase 
the  depth  of  the  river,  for  by  narrowin;^  its 
breadth  it  would  strengthen  the  currents  flow- 
injf,  and  therefore  their  scouring  action. 

Vegetation  is  another  potent  factor  in  deter- 
mining evaporation.  Living  trees  absorb 
moisture,  which,  rising  through  the  fibres  of 
the  tree,  evaporates  away  at  every  leaf  and 
every  flower.  Sir  William  Garstin  has  pointed 
out  that  in  the  vast  swamps,  covering  unknown 
areas,  which  line  the  Bahr-el-Gebel  for  a  great 
distance  between  Gondokoro  and  Lake  No, 
750km.  in  length,  60  per  cent,  of  the  water  is  lost 
by  evaporation,  and  the  higher  the  flood  the 
greater  the  loss.  The  amount  of  water  leaving 
Lake  Albert  is  646  tons  per  second,  and  that 
which  enters  the  White  Nile  only  300  tons  per 
second ;  the  difference  is  dus  to  tributaries. 
He  proposes  to  reduce  this  terrible  waste  by 
making  a  new  broad  channel  from  Bor  to  the 
mouth  of  the  Sobat,  as  shown  on  the  map. 
It  will  be  340  km.  long  and  big  enough  to 
carry  1,000  tons  of  water  per  second.  This  is 
a  bold  and  desirable  proposal. 

Nile  Muij. 
The  Nile  in  August  is  a  river  of  liquid  mud, 
derived  principally  from  the  erosion  of  Abys- 
sinia. The  information  available  on  this 
fertilising  silt  in  flood  is  meagre  and  unreli- 
able. The  tons  of  solid  matter  which  pass 
through  the  dam  every  year  are  estimated 
roughly  to  number  50,000,000.  Of  these 
30,000,000  are  lost  in  the  sea,  while  20,000,000 
only  are  utilised  as  manure.  Thus,  three- 
fifths  of  this  valuable  stuff  is  lost. 
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Eng.  Is..  188c,  p.  367  (J76),  and  taken  June,  1871— Maj,  1875. 
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Careful  scientific  experiments  are  very  much 
needed  to  determine  more  accurately  than  we 
know  at  present  the  laws  determining  the  rate 
of  deposition  of  silt  and  its  variation  with  the 
velocity  of  water.  Excellent  experiments  have 
been  made  on  the  settlement  of  sand  in  sea 
water,  but  Nile  mud  is  sui  generis.  It  con- 
sists of  matter  held  in  suspension  in  various 
sizes  from  those  very  fine  particles  which,  on 
approaching  the  mouths  of  the  Nile,  give  the 
water  the  green  effect  called  Eau  du  Nile, 
to  the  heavier  forms  which,  through  the 
reduction  of  the  velocity  of  the  water,  fall  and 
form  deposits  of  clean  silver  sand  that  appear 
as  sand  banks  as  we  ascend  the  river. 
It  is  only  when  the  muddy  water  is  stagnant 
and  evaporates  away  that  the  whole  sediment 
is  deposited.  The  heavier  matter,  that  is  the 
larger  particles,  fall  and  are  deposited  first, 
while  the  finest  remain  to  the  last,  and  this 
natural  sifting  process  is  simply  a  question 
of  the  rate  of  flow  of  the  water.  It  thus 
follows  that  the  strength  of  the  currents, 
the  diversion  of  the  water  over  the  land,  and 
its  evaporation  are  such  important  factors 
in  the  successful  irrigation  of  the  Nile 
Valley. 

It  would  appear  from  Sir  W.  W^illcocks's 
experiments  on  canals,  that  there  is  no  deposit 
of  mud  when  the  velocity  exceeds  -7  metres  per 
second  (one  and  a  half  miles  per  hour),  but  as 
this  speed  diminishes  so  does  the  rate  of 
settlement  increase.  On  the  other  hand,  if  the 
velocity  increases  to  three  or  four  metres  per 
second,  as  it  does  in  unregulated  canals,  the 
water  scours  away  the  already  deposited  matter. 
This  was  cured  by  maintaining  a  constant 
current  of  about  one  metre  per  second  (two 
miles  per  hour).     .  . 

This  is  what  is  wanted-  in  the  Nile.  The 
principal  problem  to  be  solved  is  how  to 
maintain  its  own  current  at  a  greater  velocity 
than  that  which  causes  settlement,  and  so 
maintain  the  depth  of  the  river,  and  how  to 
prevent  the  increase  of  this  velocity  so  as  tO' 
save  the  erosion  of  the  banks. 

The  AswSn  dam  has  shown  how  to  do  it, 
and  the  Wadi  Rayan  appears  to  be  an  eligible 
depression  to  enable  a  second  reservoir  of  the 
same  storage  capacity  to  be  installed.  It  is  a 
matter  under  discussion,  and  serious  objec* 
tions,  geological  and  financial,  have  been 
urged  againttt  its  adoption ;  but  let  us  hope- 
that  these  objections  will  disappear  under 
careful  scrutiny  and  survey,  for  no  more 
eligible  position  could  possibly  be  secured  for 
such  a  desirable  scheme  supplunent  the 
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Aswdn  reservoir,  since  it  would  reduce  the  eva- 
poration diRiculty  to  a  minimuia. 

The  silt  which  is  carried  into  the  sea  and  lost 
there  is  due,  not  only  to  the  sources  of  the 
Kile,  but,  to  the  erosion  of  its  banks.  This 
increases  with  the  velocity  of  the  water  sweep- 
in^  past  banks  that  have  been  cut  to  pieces  by 
Shadufs— those  ancient  water-lifters  so  promi- 
nent in  Upper  Egypt,  but  are  absent  where 
perennial  irrigation  has  been  introduced. 
[Shadufs  and  Sakias  are  shown  by  slides.] 
It  would  seem  from  present  statistics  that 
the  mass  of  solid  matt<>r  held  in  suspen- 
sion passing-  Cairo  is  virtually  the  same  as  lhat 
passing  AswSn,  from  which  it  follows,  if  true, 
that  erosion  supplies  as  much  solid  matter  as 
irrigation  utilises.  This  is  also  shown  by  the 
fact,  which  I  iiave  myself  noticed,  and  every 
one  who  uses  a  bath  on  the  Nile  steamers  must 
find  the  same,  that  while  the  water  is  quite  clear 
at  AsnSn,  it  is  thick  at  C^iro.  Indeed,  no  one 
can  pass  down  the  Nile  at  this  time  of  the  year 
(January)  without  being  forcibly  struck  by  the 
destruction  of  the  banks.  The  reduction  of 
the  acreage  of  the  river  from  this  cause  is 
calted  akl-el-bahr—"  \he  eating  of  the  river" 
— and  it  Is  admitted  by  the  Government  as  an 
excuse  for  the  reduction  of  taxation. 

A  careful  examination  of  the  splendid  maps 
which  are  now  being  issued  by  the  Survey 
Department  of  the  Nile  Valley,  shows  clearly 
the  immense  loss  of  energy  and  of  matter  there 
has  been  in  the  past  through  the  friction  of  the 
liquid  mud  (for  at  times  the  Nile  is  nothing 
else]  against  the  friable  banks,  and  the  absence 
of  any  means  to  restrain  or  reduce  it.  Every 
bend,  every  bank,  and  every  backwater  is  a 
silent  witness  to  what  has  been  going  on  from 
time  immemorial.  (A  section  of  the  river  from 
Aswdn  downwards  placed  on  the  wall  illus- 
trates this.) 

Although  a  great  many  borings  have  been 
made  to  determine  the  thickness  of  the  allu- 
vium of  the  Nile,  they  do  not  teach  us  very 
much.  Samples  of  these  borings  are  to  be 
•een  in  the  Public  Works  Museum  in  Cairo. 
They  show  that  the  original  floor  of  the  valley 
was  very  uneven,  and  there  may  have  been  a 
deep  inroad  of  the  sea  even  up  to  the  Fayum, 
some  sayas  far  as  Esneh.  We  have  not  sufficient 
iofonnation  at  present  to  frame  even  a  theory. 
We  want  a  series  of  bores  in  lines  across  the 
valley  at  fixed  intervals  on  carefully  selected 
sites.  The  present  rate  of  deposit  is  about 
0'i2  metre  per  century.  If  this  has  been  going 
on  for  4,000  years  it  means  a  rise  of  the  river 
bed  of  4*8  metres.    1  here  may  also  be  a  rise 
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of  the  valley  floor.  We  have  no  history  of  the 
change  of  slope,  but  the  slope  is  certainly 
diminishing,  the  current  of  the  river  is 
sl3ckening,and  the  rate  of  deposit  is  increasing, 
and  there  is  trouble  ahead  if  these  questions 
are  not  tackled  seriously  and  scientifically. 

A  vital  point  affecting  the  industry  of  the 
country  is  the  navigation  of  the  river,  and  the 
regulation  of  its  depths,  channels,  and  currents. 

The  influence  which  the  Dam  is  to  exert  on 
the  navigation  of  the  Nile  has  received  scant 
attention  up  to  the  present,  as  far  as  I  have 
been  able  to  judge.  It  was  designed  and 
intended  to  further  the  irrigation  of  the  country. 
It  has,  however,  a  very  important  bearing  on 
this  interesting  branch  of  the  subject. 

The  construction  of  splendid  locks,  shown 
on  the  screen,  has  rendered  the  navigation  of 
the  First  Cataract  perennial,  and  this  must  be 
an  inestimable  advantage  to  the  population 
upon  the  upper  reaches  of  the  river  north  of 
Wadi  Haifa.  I  purpose,  however,  to  refer  to 
the  portion  of  the  river  from  AswAn  to  Cairo, 
apart  altogether  from  the  protection  firom 
floods,  which  are  well  in  hand.  Here  the 
hindrances  to  navigation  are  the  want  of  water 
at  low  Nile,  the  strong  currents  at  full  Nile, 
the  closing  of  bridges,  the  incessant  changes  of 
the  channel,  the  formation  of  shoals  and  banks^ 
the  constant  deposition  of  matter  in  the  wrong 
place,  and  the  silting  up  of  the  river.  With  a 
variable  flow  of  water,  an  increasing  width  of 
river,  and  a  variable  channel  there  must  be 
constant  changes  of  current  in  direction  and 
strength.  Where  the  river  broadens,  the  speed 
must  slacken,  and  the  silt  must  fall,  and 
thus  we  have  the  incessant  formation  of 
islands  and  banks.  The  river  caOnot  be 
ascended  without  the  constant  use  of  the 
sounding  rod,  while  the  Arab  pilot  seems  to 
have  an  instinctive  knowledge  of  changes  in 
the  channel  by  the  changes  in  the  currents  and 
the  appearance  of  the  surface.  The  Nile  has 
one  inestimable  advantage  beyond  the  control 
of  man — the  persistent  north  wind.  This  was 
appreciated  so  much  by  the  ancient  Egyptians 
that  it  was  deified  and  symbolised  by  them  as  a 
beneficent  power.  The  river  is  the  main  artery 
of  the  life  and  commerce  of  the  country.  All 
important  towns  and  villages  cluster  on  its 
banks.  It  is  one  brilliant  scene  of  white- 
winged  dahabiehs,  gaiassas,  markebs,  and 
filukas,  laden  with  human  beings,  agricultural 
produce,  and  manufactured  goods.  The  stately 
steamer  plies  with  its  complement  of  sight- 
seeing, peering,  restless  tourists,  and  the  mail 
steamers  and  express  boats  maintain  a  regular 
Digiti?ed  by  CjrOOg  iC 
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service  of  postal  and  commercial  communica- 
tioD.  The  number  of  boats  of  all  classes 
exceeds  22,000. 

I  have  seen  no  evidence  whatever  of  any 
engineering  operations  in  hand,  either  to 
fnaintain  the  depth  or  to  train  the  currents  so 
as  to  keep  the  channels  in  their  proper  course. 
I  have  not  even  seen  a  dredger  at  work,  but 
my  line  of  inspection  has  been  confined  to 
Ui^er  Egypt.  On  the  other  hand,  de- 
struction of  the  banks  by  the  Shad&fs  is  only 
too  apparent. 

There  are  no  charts  of  the  nver,  nor  is  there 
any  systematic  survey  in  hand.  I  doubt  if  any 
other  river  in  the  world  is  so  badly  treated. 
The  owners  of  22,000  boats  would  surely 
submit  to  a  small  taxation  of  per  boat  per 
annum  to  secure  better  information  than  they 
liave  now,  and  some  attempt  at  buoyingi 
■narking,  and  beaconing  channels. 

The  Americans  have  fully  recognised  the 
necessi^  of  dealing  with  obstructions  and 
floods.  The  Mississippi  is  virtually  a  canal 
from  St.  Louis  to  New  Orleans.  The  banks 
are  pitched  at  a  very  low  angle  by  what  are 
locally  called  "  levees."  They  not  only  meet 
the  case  of  floods,  but  they  maintain  the  river 
in  one  channel,  with  navigable  depths  and  with 
regulated  currents.  The  outlets  of  the  river  to 
the  sea  have  been  opened  by  dredging. 

The  works  which  appear  to  me  to  be  required 
to  improve  the  navigation  of  the  Nile  are 

1.  The  removal  of  obstructive  banks  and 
shoals.  It  has  been  found  in  the  Severn  that 
the  removal  of  shoals  (submerged  banks)  and 
the  deepening  the  bed  of  the  river  by  dredging 
has  led  to  a  marked  increase  in  the  flood 
discharging  power  of  the  river.  The  naviga- 
tion has  also  been  greatly  improved. 

2.  The  river  banks  in  certain  places  where 
they  are  subject  to  erosion  want  to  be  well 
pitched  to  prevent  this  erosion,  and  to  maintain 
the  proper  direction  of  the  current.  An  admir- 
able system  of  pitching  is  to  be  seen  near  the 
landing  stage  at  Asyut. 

3.  Quays  want  to  be  built  at  all  towns  where 
commerce  is  active,  goods  are  landed,  and 
passengers  embark  and  disembark. 

4.  Shadufs  'and  Sakias  require  to  be  abol- 
ished, especially  the  former. 

5.  Training  walls  are  needed  to  direct 
currents  in  useful  directions.  The  following 
conclusion  was  adopted  by  the  7th  Inter- 
national Congress  of  Navigation  at  Washing- 
ton in  1898 : — 

"The  increase  of  depth  effected  by  dredging, 
combined  with  the  rectificatioD  of  the  banks,  insyt 


under  certain  drcumstances  in  the  condition  of  the 
regime  of  a  river,  fnnush  a  satisfactory  solutk»,  as 
shown  by  the  results  obtained  upon  the  Severn  m 
England." 

6.  New  lands  want  to  be  develop'.'d  by  the 
deposit  of  the  silt  and  by  the  dredging  of  the 
river  on  reclaimed  banks  and  places. 

It  must  not  be  forgotten  that  Nature  has 
placed  at  the  disposal  of  man  certain  useful 
working  tools  which  he  ought  to  work  for  his 
own  advantage,  and  not,  as  is  too  often  the 
case,  neglect  to  his  disadvantage. 

These  tools  are  : — 

Erosion. — ^The  scouring  and  polishing  action 
of  matter  suspended  in  moving  water.  This 
depends  on  the  quantity  and  weight  of  matter 
in  suspension,  and  on  the  velocity  with  which 
it  moves.  Wind  is  also  a  powerful  force  when 
carrying  sand.  The  action  of  the  sand  blast 
is  very  evident  on  every  exposed  rock.  I  have 
seen  rocks  in  the  desert  rounded  by  the  sand 
blast  like  the  roches  moutonnies  left  by  the 
grinding  glacier  in  the  Ice  Age. 

Potholing. — But  the  most  evidentand  power- 
ful tool  is  potholing.  Nowhere  is  this  more 
evident  than  round  and  about  the  rocks  at 
Aswftn.  There  is  one  just  opposite  the  Cata- 
ract Hotel,  and  close  to  the  old  Nilometer. 
which  is  still  in  use  as  the  standard  directing 
the  operations  of  the  engineers  at  the  dam. 
This  pothole  looks  like  a  comfortable  arm 
chair,  such  as  those  used  by  hall  porters  tn  the 
seats  of  the  mighty;  but  ite  seat  is  of  Nile 
mud,  mixed  with  stones,  pebbles,  and  sand. 
It  is  8  ft.  I  in.  from  the  seat  to  the  top  of  the 
back,  and  6  ft.  6  in.  across  the  seat. 

The  rocks  are  full  of  these  holes.  [I 
show  several  slides.]  I  went  inside  several 
and  measured  them.  They  are  of  all  sizes, 
from  I  inch  in  diameter  to  12  feet.  The 
size  depends  probably  on  the  size  of  the 
stone  that  commences  the  grinding,  and  the 
more  rapidly  it  rotates  the  more  rapidly  is  the 
hole  made.  There  is  no  evidence  of  this  rate 
of  working.  The  grinder  must  be  of  harder 
material  than  the  rock  holed.  Sevoal  have 
their  stcues  inside  them,  and  also  water,  but 
most  have  pebbles,  silt,  and  sand.  Many,  like 
the  arm  chair,  have  a  side  broken  off,  and 
many  are  pierced  through.  Many  are  de- 
stroyed by  weakness  or  rotten  spots.  They 
look  for  an  the  world  like  great  pieces  of  black 
wood  pierced  by  gigantic  teredos.  One  had 
the  grinding  piece  of  diorite  standing  out. 
(Shown  in  Fig.  2.)  The  hole  was  full  of 
deposit  of  sand  and  mud.  I  could  not  move 
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the  grinder.  This  destructive  action  of  "  pothol- 
iDg  "  is  very  maniCest. 

There  are  two  spots  on  the  river— the  one 
I  km.  above,  and  the  other  km.  below  the 
dam,  where  holes  or  pools  of  40  metres  depth 
have  at  some  early  period  been  scoured  out  by 
bUing  water.  These  show  that  waterfalls 
once  existed  here,  and  that  the  much-doubted 
statements  of  Oiodorus  Stculus  and  of  Hero- 
,  dotus  of  the  roar  of  the  cataracts  were  probably 
quite  true.  The  obstacles  which  caused  them 
must  have  been  removed  by  potholing.  There 
are  clear  marks  of  a  higher  level  of  the  river 
above  the  site  of  these  falls.  The  same  kind 
of  thing  is  found  at  Semneh,  above  Wadi 
Hal£a. 

The  following  facts  apply  to  Aswin.  The 
distance  from  Asw&n  to  Cairo  is  900  km.,  and 
to  the  sea  1,262  km.   The  slope  of  the  river 


The  Asw&n  dam  was  designed  to  hold  up 
water  to  the  level  of  106  metres,  so  as  to  store 
up  1,000,000,000  tons  of  water,  but  it  is  found 
strong  enough  to  hold  up  107-05  metres.  It  is 
DOW  intended  to  raise  it  so  as  to  hold  up  112 
metres,  and  this  will  enable  it  to  store  up 
2,ooo,ooo,coo  tons  of  water.  This  is  a  "con- 
summation devoutly  to  be  wished,"  and  a  fit- 
ting crowning  of  this  great  work. 

There  are  two  other  great  works  in  contem- 
plation, and  probably  by  this  time  authorised. 
The  one  is  the  opening  of  the  new  channel 
from  Bor  to  the  Sobat  river,  so  as  to  shunt 
away  the  Bahr-el-Gebel  with  its  "  Sudd  "  ob- 
structions and  its  wasteful  swamps.  "  Sudd 
is  a  collection  of  papyrus  and  other  reeds^ 
swimming  plants,  "Bus"  and  "  Umsoof " 
(mother  of  cotton)  roots  and  stems,  so  com- 
pact and  firm  as  to  be  impenetrable  and  able 


Fig.  3.— Pothole. 
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is : — In  the  First  Cataract,  i  in  i  ,000 ;  between 
Aswdn  and  Cairo,  full  Nile,  i  in  10,800 ;  low 
Nile,  I  in  13,000.  The  mean  velocity  of  the 
water  is: — In  full  Nile,  2  to  i  metres  per 
second;  low  Nile,  7  to  -3  metres  per  second. 

The  current  in  the  Nile  ought  not  to  exceed 
2  metres  per  second,  or  to  be  less  than  7 
metres  per  second  ;  the  former  to  prevent  the 
stoppage  of  the  ascent  of  the  river  by  boats, 
and  the  latter  to  prevent  deposition  of  silt. 
The  mean  width  of  the  river  is  now  900  metres. 
The  flow  of  water  is : — In  full  Nile,  maximum, 
13.200  tons  per  second ;  minimum,  6,500  tons 
per  second ;  mean,  10,000  tons  per  second.  In 
low  Nile,  maximum,  1,300  tons  per  second; 
nuoimuro,  210  tons  per  second;  mean,  410 
tons  per  second.  The  reservoir  at  Aswdn  has 
increased  this  minimum  to  410,  and  the  mean 
to  755.  The  reduced  water  level— that  is,  the 
height  above  the  mean  sea  level—is:— Full 
Nik,  93  metres  ;  low  Nile,  85  metres ;  the 
mean  range  difCerence  between  the  two  being 
Sraetret. 


to  hold  up  the  water.  Its  depth  varies  from  2 
to  6  metres  and  its  length  is  often  measured  in 
■  kilometres.  The  Bahr-el-Gebel  was  impass- 
able owing  to  these  obstacles.  The  longest 
obstacle  was  36  kilometres,  the  next  12  kilo- 
metres, and  the  others  varied  from  2  kilometres 
to  600  metres.  They  were  removed  by  cutting 
the  surface  into  rectangular  -  blocks,  hauling 
these  out  by  steamers,  and  letting  them 
float  away  down  stream.  They  disappeared 
by  disintegration.  The  second  is  the  im- 
provement of  the  Rosetta  and  Damietta 
branches  in  the  Delta,  so  that  the  former  can 
carry  away  to  the  sea  the  dangerous  flood 
waters,  and  the  other  maintain  the  navigation 
and  irrigation  of  that  part  of  the  country. 
Other  works  of  canals  and  drains  must  neces- 
sarily follow  these  great  works  proposed  ulti- 
mately, but  in  the  mean  time  in  Upper  Egypt 
750,000  acres  of  basin  land  must  be  con- 
verted into  perennial  irrigation,  and  this  will 
make  historical,  I  hope,  the  Shaduf  on  the 
Nite._  Digitized  by  Google 
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The  improvement  of  the  navigation  of  the 
Nile  will  benefit  a  large  community,  and  it 
is  a  question  whether  the  cost  of  the  per- 
petual opening  of  the  river  should  not  be  paid 
for  by  those  who  would  profit  so  largely  by  it. 

Since  7  mm.  is  the  mean  daily  loss  of  water 
due  to  evaporation,  every  square  metre  must 
lose  a  ton  of  water  in  every  143  days,  and, 
therefore,  2^  tons  of  water  per  annum  escape 
■from  every  square  metre  exposed.  Now,  a 
feddan  of  land  means  roughly  4,000  square 
■metres,  and,  if  reclaimed  from  the  river,  it 
practically  adds  to  the  river  10,000  tons  of 
water  per  annum  to  sustain  the  current  and  to 
diminish  the  call  made  upon  the  reservoir  at 
Aswdn  for  water  during  low  Nile.  It  is  pure 
gain,  for  it  diminishes  the  surface  and  adds  to 
the  depth.  It  also  adds  one  feddan  to  the  cul- 
tivable land  for  the  growth  of  crops,  and,  there- 
fore, it  adds  to  the  wealth  of  the  country.  The 
cectamaiion  of  land  from  the  river  is  thus  a 
pure  commercial  advantage  as  well  as  a 
prudent  and  political  measure  for  the  benefit 
•of  the  navigation  and  the  maintenance  of  the 
liver.  There  are  many  places  on  the  river 
where  this  could  apparently  be  very  easily,  if 
not  .profitably,  carried  out.  Asw^n  itself  is  one. 
Such  a  growing  place  and  favourite  health  resort 
wants  a  proper  quay,  with  landing-places 
■along  its  river  front,  and  a  well-equipped 
market  for  its  imported  produce.  There  is  a 
great  sweep  of  waste  land  on  the  east  side, 
covered  by  flood  and  exposed  in  low  water, 
which  could  be  reclaimed  by  a  revetment  in 
front  of  the  town  and  a  levee,  and  which 
would  add  many  feddans  to  the  land  and 
supply  many  thousands  of  tons  of  water  to 
the  river.  There  are  many  other  places  on 
the  river  where  this  could  be  done.  Is  it 
"Worth  while,  and  does  it  come  within  practical 
politics  ? 

The  AswAn  reservoir  extends  up  the  river  for 
224  km.  The  mean  breadth  is  900  metres. 
This  makes  the  surface  roughly  200  square 
kilometres  exposed  to  the  sun's  rays  for  about 
four  hot  months.  This  would  cause  a  loss  of 
30  per  cent,  of  the  water  stored.  When  the 
water  stored  is  doubled  by  raising  the  dam,  the 
surface  exposed  will  not  be  nearly  doubled  and 
•  therefore  the  ratio  of  loss  will  not  be  so  great. 
In  fact,  in  these  hot  countries  we  should  rely 
more  on  depth  and  less  on  surface  when  forming 
reservoirs.  The  loss  in  that  natural  reservoir, 
Lake  Victoria,  is  55  per  cent,  of  the  water  that 
enters  the  lake,  in  Lake  Albert  60  per  cent, 
and  in  Lake  Tsana  55-5  per  cent.  The  loss 
on  the  river  between  Lado  and  the  White  Nile 


is  62  per  cent.  This,  as  Sir  W.  Garstin  says, 
"  is  an  appalling  waste  of  water." 

The  chief  point  for  careful  consideration 
appears  to  me  to  be  not  only  the  control 
of  the  water,  but  the  control  of  the  silt. 
Thirty  thousand  tons  of  valuable  mud  are 
lost  in  the  sea  every  year,  and  the  xise  of 
the  bed  of  the  river  in  the  Delta  is  a  very 
serious  question.  Navigation  is  thus  checked, 
but  the  remedy  is  at  hand.  The  outlets  are  to 
be  cleared  by  dredging.  More  sediment  will 
be  utilised  on  the  land.  Currents  will  be  regu- 
lated by  storage  and  barrage.  Floods  will  be 
under  better  management.  But  what  is  most 
urgently  needed  is  the  protection  of  the  banks, 
the  training  of  the  river,  its  maintenance  in 
well  defined  limits,  a  depth  navigable  in  all 
seasons,  and  a  call  on  Nature  to  assist  man 
to  regulate  this  precious  water  communication 
for  his  daily  service. 


DISCUSSION. 
The  Chaikman,  io  opening  the  discussion,  said 
the  author's  interesting  paper  had  carried  him  back 
to  the  scenes  of  his  labours  extending  over  a  period 
of  nineteen  jean.  He  confessed  to  a  certain  surprise 
in  the  paper,  for  he  bad  expected  to  hear  something 
about  electricity  in  connection  with  the  navigation  of 
the  Nile,  but  not  a  word  had  been  said  on  the  subject. 
Sir  WiUiam  mentioned  the  Zifta  barrage,  and  asked 
him  (the  Chairman)  to  describe  it ;  but  there  were  so 
many  pegs  upon  which  to  hang  a  discussion,  that  he 
thought  be  had  better  decline  the  invitation,  and 
confine  bis  remarks  to  the  subject  of  the  pi^Mf. 
The  author  had  rightly  called  the  Nile  a  canal 
below  the  Aswftn  dam.  The  Asw&n  dam  constituted 
the  head  work  of  the  chief  canal  of  Egypt,  which  was 
the  Xile  betow  it,  and  the  AssAt  barrage,  the  Ddia 
barrage,  and  the  ZtlU  banage,  were  so  many  regnfai* 
tors  on  the  main  canal,  while  the  so-called  main  canals 
which  took  off  from  above  those  barrages  were  teaOf 
branch  canals  of  the  main  natural  canal.  It  was  a  per- 
fectly correct  view  to  consider  the  Nile  below  the 
Aswin  dam  as  a  canal,  and  it  should  be  considered  as 
such.  The  purpose  of  the  paper  he  took  to  be  the  ad- 
vocacy, the  training  of  the  Nile,  with  two  objects — 
firstly,  to  lessen  the  loss  of  water  which  took  place  by 
evaporation  in  consequence  of  the  excessive  width  of 
the  Nile  in  its  summer  channel ;  and  secondly,  to 
improve  the  navigation  ctmditions  by  deepening  the 
summer  channel  so  that  boats  could  more  easOy  navi- 
gate it.  He  had  had  some  experience  in  India  of 
tndning  shallow  riven  in  summer  so  that  they  mig^ 
preserve  a  mhifannm  depth  soitaUe  to  the  trafl&c  which 
had  to  pass  along  them.  The  first  thing  to  be  done  wis 
to  stop  all  erosion  of  the  banks,  and  secondly,  af^er  tlie 
erosion  of  the  banks  had  been  stopped,  to  narrow  the 
natoral  channel  so  that  it  min^dsm^liclf.  Some 
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yean  ago  a  certain  amoont  of  numqr  was  gira]  to 
htm  to  make  an  experiment  with  that  qrstem  on  the 
Nile,  but  it  was  given  so  late  in  the  year  that  it  was 
not  of  much  good.  Enough,  however,  was  done  to 
thow  that  if  the  system  were  applied  to  certain 
reaches  on  the  Nile,  and  supplied  in  time,  it  would 
be  most  efficient  in  producing  the  effect  desired,  i.e., 
dccpiog  the  centrid  rfaannel.  The  experiment  was 
not  repeated  because  it  required  so  much  money  ;  and 
there  were  so  many  things  in  Egypt  which  required  to 
he  done  more  tital  than  the  Nile  navigation,  such  as 
iirigation,  that  the  money  was  spent  on  them,  with 
the  result  that  the  navigation  had  to  wait.  Times 
had  now  changed ;  there  was  more  money  and  more 
water  in  the  summer  time  in  the  Nile,  sq  that  for 
both  those  reasons  it  might  be  found  easier  to 
undertake  the  training  of  the  summer  channel, 
which  the  author,  he  imagined,  wished  to  advocate. 
He  thougbt  Sir  William  was  a  little  hard  on 
ibe  Saldas  and  Shadfifs,  because  he  did  not  think 
Ihey  bad  anything  like  the  destructive  effect 
the  author  imagined.  Sakias  and  Shadflfs  would 
always  be  found  erected  on  the  stiff  cky  banks  of  the 
nver,  where  the  erosion  did  not  take  place,  because 
if  they  were  to  set  themselves  up  on  the  carves  where 
erosion  was  acting  energetically,  they  would  soon  find 
themselves  in  the  deep  water  under  the  bank ;  conse- 
quently, a  place  was  nearly  always  selected  where  the 
clay  was  stiff,  and  the  Nile  erosion  had  not  much 
effect.  He  also  thought  Sir  Wflliam  was  incorrect  in 
saying  there  were  no  ShadQfs  in  Lower  Egypt.  It 
was  true  there  were  no  Shad&fs  where  there  was  free- 
How  irrigation,  but  where  there  was  perennial  itriga- 
wbich  bod  to  be  lifted,  Shadilfs  would  be  fotmd  in 
very  great  numbers,  and  not  a  few  in  the  north  part 
of  the  Delta.  The  first  step  in  the  improvement  of 
lie  summer  channel  of  the  river  was  to  stop  erosion, 
and  in  that  direction  the  Government  had  i^vady 
done  a  good  deal  at  the  worst  points.  They  had 
madespurs  to  stop  the  river  encroaching  on  its  banks, 
not  so  much  with  the  object  of  training  the  river,  as 
for  protecting  threatened  points  which  it  was  impor- 
tant to  protect,  such  as  the  railway  and  important 
tillages  ;  so  that  something  had  been  done  towards 
Ibe  training  of  the  river  by  the  stopping  of  the  erosion. 
The  training  of  the  river  was  a  very  expensive  busi- 
ness, which  was  the  reason  why  it  had  not  been 
undertaken  before.  In  Lower  Egypt  it  had  been 
decided  to  take  in  hand  the  Damietta  and  the  Rosetta 
branches,  and  to  protect  them  thoroughly,  so  that 
there  would  be  no  danger  of  the  Nile  banks  ever 
breadung,  and  when  thai  was  done  perhaps  more 
■iDocy  Would  be  spent  in  Upper  Egypt  in  the  same 
direction,  and  a  commencement  be  made  with  the 
training  of  the  summer  channel  of  the  river.  There 
was  only  one  place  at  which  a  deliberate  attempt  had 
been  made  to  train  the  river  into  a  channel  in  which 
it  would  not  naturally  go,  and  that  was  above  the 
Delta  barrage.  For  some  years  operations  had 
been  carried  oat  for  the  purpose  of  endeavour- 
ing  to  htdoce  the   river   to   take  to  channels 


which  wotild  flow  on  to  the  barrage  in  regular 
lines  which  were  laid  down  on  a  map,  and  which 
they  had  been  trying  to  force  it  to  take.  He 
believed  that  £3,000  a  year  had  been  spent  on  it  for 
something  like  15  years,  and  it  was  not  yet  done,  and 
taking  that  expenditure  as  a  guide  to  the  whole  of  the 
river,  it  would  take  a  large  sum  of  money  to  carry  out 
the  work.  The  author  also  mentioned  that  the  fore- 
shores and  certain  shallow  places  in  the  river  should 
be  reclaimed  from  the  river  so  as  to  protect  the 
channel.  A  beginning  had  been  made  with  that 
work,  a  concession  having  been  given  to  the  New 
Egyptian  Company,  which  was  advised  by  Mr.  Beres- 
ford,  a  very  welt-luiown  Indian  engineer.  Operations 
had  been  commenced  at  a  good  many  sites,  but  it  was. 
necessary  to  proceed  slowly  with  the  work,  otherwise 
a  good  deal  of  money  might  be  throu-n  away  in 
operations  which  were  conducted  on  a  wrong  system. 
The  company  preferred  to  profit  by  the  experience  of 
one  site  before  they  took  up  another  site ;  so  that  in 
that  respect  also  the  Government  was  doing  some- 
thing. 

Mr.  R,  B.  Buckley,  C.S.I.,  said  that  the  questitnr 
of  internal  navigation  in  all  countries  was  one  which 
nowadays  was  attracting  more  and  more  attention^ 
and  the  author  had  done  good  service  in  drawing 
attention  to  the  necessity  of  improving  the  navigation 
of  the  Nile.  The  Chairman  seemed  to  think  that  the 
cost  of  doing  the  work  might  be  prohibitive,  but 
other  nations  were  spending  very  large  sums  indeed 
in  works  of  a  similar  nature,  and  he  therefore  hoped 
Egypt  would  find  the  funds  which  were  necessary  for 
mproving  her  navigation.  Egypt  had,  in  one  way, 
given  great  assistance  to  the  navigation  of  the  Nile 
by  following  the  lead  which  other  countries  had 
adopted  of  removing  all  tolls  from  boats  on  navigaUe 
rivers.  Many  years  ago  in  Egypt,  when  the  Govern- 
ment constructed  the  bridge  at  Cairo,  they  put  a  toll 
on  all  boats  going  through  the  bridge,  and  the  same 
system  was  adopted  when  a  new  canal  with  locks  was 
opened.  But  the  Egyptian  Government,  under  its 
present  enlightened  rule,  had  entirely  removed  the 
tolls,  and  all  the  navigable  canals  and  rivers, 
were  entirely  free.  He  believed  that  France  in 
the  last  30  years  had  spent  70,000,000  sterling  on 
improving  the  navigable  waterways,  which  were 
entirely  free  of  tolls.  The  American  Government 
had  spent  nearly  a  million  pounds  in  improving  the 
navigaUe  rivers  which  were  connected  with  the  great 
coal  centres,  and  they  were  also  entirely  free  from 
tolls.  The  only  country,  [as  far  as  he  knew,  which 
still  charged  tcdls  on  Government  works  was  India  ; 
while  in  England  the  canals  were  in  a  state  of  chaos, 
under  different  administrations.  The  point  he  wished 
to  emphasise  was,  that  if  France,  Egjpt,  and 
Germany  (which  had  spent  15  or  20  millions  on 
improving  her  waterways)  had  free  waterways,  while 
in  England  and  India  tolls  were  charged  on  all  the 
navigable  routes,  a  very  great  injustiM  was  done  to 
the  people  of  those  countgig^^JfFg^ife^flOhyl^ 
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pay  more  for  the  carriage  of  their  goods  to  the  sea- 
board than  traders  in  countries  which  had  free  water- 
vays.  The  only  other  point  to  which  he  wished  to 
refer  was  the  question  of  the  amount  of  the  discharge 
from  the  Victoria  Nyanza  into  the  NOe.  It  was 
stated  towards  the  end  of  the  paper  that  45  per  cent, 
of  water  on  the  Victoria  Nyaoza  found  ito  way  into 
the  Nile.  He  could  not  but  think  there  must  be 
'Some  mistake  in  those  figures.  Three  jreats  ago  Iw 
■visited  the  ^toria  Nyanza,  inspected  the  four  or 
five  gauges  on  the  lake,  and  aiticised  all  the  data 
concerning  them.  The  author  gave  the  rainfall  alone 
on  the  Victoria  Nyanza  as  50  inches ;  be  did  not 
think  it  was  quite  as  much,  but  the  facts  were  not 
very  well  known.  The  Nile  carried,  at  the  outside, 
from  the  Victoria  Nyanza  in  the  course  of  a  year,  an 
amount  of  water  which  might  lower  the  lake  nine  to 
twelve  inches,  which  was  only  equivalent  to  about 
one-fifth  of  the  rainfall  on  the  lake.  But  the  rain&ll 
was  not  all  the  watn  that  came  into  the  Victoria 
Nyanza,  because  about  75  thousand  square  miles  of 
land  round  about  drained  into  the  late,  so  fiiat  the 
proportion  of  vater  which  actually  flowed  out  of  Jinja 
was  considerably  less  than  one-fifth  or  tme-sixth  of 
the  water  which  went  into  Lake  Nyanza.  He  men- 
tioned the  question  because  the  fkct  was  interesting  in 
this  connection.  There  were  some  present  besides 
bimself  who  could  remember  when  Speke  and 
<irant  disxvered  the  Ripon  falls  close  to  Jinja. 
Since  then  great  developments  bad  taken  place  in 
Egypt,  and  one  idea  which  at  first  sight  appealed  to 
one  strongly  was  that  the  Victoria  Nyanza  would 
make  an  excellent  reseivcdr  from  which  to  feed  all 
the  lands  which  required  irrigation  down  the  Nile. 
But  when  the  question  was  thoroughly  examined, 
the  conclnsioR  was  arrived  at  that  the  amount 
of  water  which  went  out  of  Jinja  on  the  Ripon  falls 
would  be  practically  powerless  in  having  any  effect  on 
the  amount  of  water  available  for  the  Nile.  The  fact 
was  that  the  water  of  the  Victoria  Xyanza  did  not  go 
into  the  Nile  ;  it  flowed  down  and  all  round  the  Nile, 
and  then  came  back  again  ;  it  was  constantly  passing 
into  the  lake  and  up  i^ain  by  evaporation,  so  that  the 
great  lake,  important  and  interesting  as  it  was,  would 
never  serve  any  great  purpose  in  adding  to  the  summer 
supply  of  the  Nile. 

Mr.  Alexanpsr  Rogexs  sdd  a  good  deal  was 
written  in  the  newspapers  about  the  obstruction  of 
the  Nile  caused  by  sudd.  He  thought  it  would  be  of 
interest  if  the  author  would  explain  what  sudd  was, 
in  what  part  of  the  river  it  occurred,  and  if  anything 
bad  been  done  to  free  the  channel  from  obstruction. 

Sir  WlLLTAM  PREECE,  in  reply,  said  that  the  River 
Nile,  from  Bor  to  the  White  Nile  through  the  marshes, 
was  blocked  in  many  places  by  sudd,  which  was 
composed  of  papyrus  and  other  reeds,  swimming 
plants  of  innumerable  kinds,  a  tree  that  grew  with 
great  ra^udity,  root  and  branch  practically,  in  the 
water,  cdled  "buzz,"  and  another  tree,  the  Arab 


name  of  which  was  "mother  of  cotton,"  Those 
things  grew  in  one  impenetrable  mass  across  the 
river,  blocking  it  and  preventing  navigation.  The 
sudd  was  so  dense  that  it  held  up  the  water  just  as  a 
dam  would  do.  Between  Bor  and  the  White  Nile 
there  were  fifteen  or  sixteen  such  obstacles, 
many  of  them  whose  thickness  could  be  measured 
in  metres,  many  one  and  two  kQometres,  one  12  kilo- 
metres, and  another  36  kOometres.  They  were  from 
one  to  two  metres  deep,  going  right  down  to  the 
bottom  of  the  river,  and  were  thus  living  vegetable 
dams.  But  the  obstruction  had  been  removed 
through  the  skiD  of  an  officer  of  the  Royal 
Engineers,  The  sudd  had  been  cut  into  solid 
blocks,  which  had  been  allowed  to  float  down 
the  river,  and  had  disappeared  before  reaching 
Aswin.  Sudd  had  been  a  great  difficulty  in  the  past, 
but  it  had  been  entire^  removed.  He  believed  the 
36  kilometre  sudd  dam  was  removed  last  winter,  and 
diat  the  rivn-  was  now  clear  of  navigation  aJl  the 
way  down  to  Gondokoro. 

On  the  motion  of  the  Chaisuan,  a  hearty  vote  of 
thanks  was  accorded  to  the  author  for  his  exlresMly 
interesting  paper,  and  Uie  meeting  terminated. 


THE  VILLAGE  HOUSING  PROBLEM. 

In  the  Journal  of  January  17  mention  was  made 
of  the  Humphrey  iron  cottages  as  suitable  for  the 
purpose  of  rural  houung,  and  the  chairman  of  Hum- 
phreys Limited  has  been  good  enough  to  fhrnisb 
some  particulars.  These  iron  cottages  are  for  various 
purposes,  from  shooting  boxes  in  Scotland  to 
bungalows  in  the  Transvaal;  but  faere  attention  is 
confined  to  cottages  erected  in  \-iIlages  for  the  use  of 
labourers.  Many  hundreds  of  these  cottages  have 
been  erected  in  various  parts  of  England,  and  many 
more  would  have  been  erected  but  for  crippling  by- 
laws, or  course  there  are  many  parts  of  rural  Eng- 
land where  there  are  no  building  by-laws,  where  a 
man  may  build  the  thing  he  will  so  far  as  any 
local  authority  is  concerned.  But  more  and  man 
the  district  councils  seem  to  be  invested  with 
urban  powers,  and  the  powers  asked  for  are 
certain  to  include  the  right  to  make  by-laws  insisting 
upon  "external  and  party  walls  of  good  bricks, 
stone,  or  other  hard  and  incombustible  material," 
instead  of  stud  and  plaster,  or  stud  and  galvanised 
iron.  Herein  is  the  difficulty,  the  crux  of  the 
village  housing  question.  An  excellent  corrugated 
iron  cottage,  ample  in  size  for  the  requisites  of 
an  ordinary  \-illage  family,  can  be  put  up  for^fisc^ 
or  less,  but  the  local  authority  vetoes  it.  The  cottage 
must  be  of  "brick,  stone,  or  other  incombuslitde 
material."  But  why  should  a  wood  and  galvanised 
iron  cottage,  standing  on  brick  footings,  on  a 
concreted  site,  and  matchbperded  in«de,  be  con- 
sidered combustiRegtiaad  ImoceiQi^^MSle  than  a 
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cottage  of  brick  or  stone  ?  Why  shooM  the  local 
authority  object  to  comigated  inm  when  a  peasant's 
cottage  is  in  questkm,  and  raise  no  objection  to 
it  when  a  small-pox  hospital  has  to  be  bollt  ?  It  is 
posable  to  pat  np  such  buildings  for  hospitals  and 
asflnms  because  they  are  exempted  from  the  opera- 
tion of  the  building  by-laws,  and  it  is  noteworthy 
that  over  a  milHon  sterling  has  i rcently  been  expended 
by  the  London  County  Council,  and  other  local 
anthorities,  upon  similar  buildings. 

It  is  hard  to  understand  how  this  lire  bogey  can  be 
relied  upon  to  justify  the  prohibidon  of  iron  cottages. 
The  Chaimian  of  Hnmphrey's,  Umited,  says  that  he 
can  recall  no  dngle  instance  of  a  wood  and  iron 
cottage  put  np  in  a  village  by  his  company  bdng  bunt 
down,  nor  could  better  evidence  of  the  groundlessness 
of  the  fear  of  fire  be  required  then  the  fact  that 
insorance  companies  will  insure  these  cottages  at  is.  6d. 
per  £too.  The  general  adoption  of  the  iron  cottage 
woold  go  far  to  solve  the  village  housing  problem. 
Tbey  are  cheap,  they  are  durable,  and  they  are  com- 
fortable. First  as  to  price.  The  150  named  above 
is  the  maximum,  A  good  cottage  of  this  Idnd  can 
be  put  np  ibr  j^i30,  but  the  rent  a  taboorer  can  afford 
to  pa^  iriD  give  a  £ur  return  apcm  an  outlay  aS£tso. 
Standing  on  brick  footings  the  cottage  should  be  a 
angle  stoiy  tnulding,  two  feet  above  the  ground.  Hie 
angle  story  lessens  cost,  saves  the  housewife  mnch 
laboor,  and  is  healthier.  The  interior  of  the  rooms 
being  matchboarded,  stained,  and  varnished,  there  is 
great  cleanliness,  as  the  housewife  has  only  to  use  a 
doster  of  flannel  and  soap  to  keep  them  petfectly 
clean  and  wholesome,  which  cannot  be  said  of 
cheaply  papered  or  plastered  walls.  No  doubt  the 
bmldiQg  may  be  over  hot  in  summer  if  not  con- 
itnicted  by  an  ex[>erienced  builder,  but  when  an  air 
space  between  the  boarding,  felt,  and  iron  is  pro- 
vided for,  it  shonld  be  of  an  agreeable  tnnperature  all 
the  year  round.  The  dtcralrility  of  the  iron  cottages 
is  very  great.  In  towns  the  iron  msts,  and  its 
life  caiwot  be  pot  at  more  than  twenty  years, 
bat  in  the  purer  air  of  the  country  it  is  practically 
indestructible.  The  allegation  that  the  iron  cottages 
are  insanitary  has  no  substance  in  it.  What  is  there 
in  iron,  or  varnished  boarding,  to  make  them  insanitary. 
The  earth  closets  in  the  outhouses  used  with  this  class 
of  boilding  are  much  preferable  to  the  usually 
n^llccted  "  privies  "  left  uninterfered  with  1^  the 
X.acal  Antbority. 

Of  cottrse  it  ti  not  suggested  that  resort  should  be 
had  to  iroa  and  wood  cottages  and  nothing  else.  But 
when,  as  in  the  immense  majority  of  cases,  new  cot- 
tages wiD  never  be  erected  uidess  they  can  be  put  up 
so  as  to  give  4  or  5  per  cent,  upon  the  capital,  outlay, 
these  irra  cottages,  which  can  be  erected  at  a  cost  to 
give  this  return,  have  much  to  recommend  them. 
It  may  be  hoped  that  before  long  means  may  be  found 
to  induce  councils  to  abrogate,  or  amend,  their 
building  by-laws,  bnt,  meantime,  it  is  welt  to 
remember  Uiat  an  iron  and  wood  building— say  a 
HnaqiliKy'a  cottage— 4nay  be  bronght  within  existing 


by-Uws  by  building  a  very  small  part  in  brickwork 
that  does  not  add  more  than  15  per  cent,  to  tbe  cost 
of  the  building. 


AGRICULTURAL  EDUCATION  IN 
CANADA. 

Nothing  is  more  remarkri>le  in  connection  with 
Colonial  development  than  the  way  in  whkh  the 
farmers  of  the  Dominion,  jodidousfy  assisted  by  the- 
State  and  Central  Grovemments,  have  sniipnted  and 
benefited  by  agrictilimal  education.  Twenty  yean- 
ago  Ontario  farmers  were  in  a  bad  way.  Their  farms 
were  mortgaged,  their  lands,  owing  to  bad  cropping, 
were  losing  their  fertility  and  value,  their  sous  were 
flocking  to  the  professions,  or  the  United  States. 
Then  the  Hon.  John  Dryden  became  Mitiister  of 
Agriculture  for  Ontario,  and  to  him  is  chiefly  due  the 
happy  reversal  of  circumstances  in  which  the  farmers 
of  the  province  find  themselves  to-day.  When  Mr. 
Dryden  lirst  became  Minister  the  quality  of  Canadian 
cheese  and  butter  was  veiy  inferior.  He  set  to  work 
to  improve,  and,  helped  by  the  Government  at  Ottawa, 
Canadian  dairy  produce  soon  became  famous  for 
quality.  In  the  report  of  the  Burean  of  Industries 
for  1889,  the  opinions  of  representative  Ontario 
fanners  are  quoteid  to  show  that  the  Ontario  hog 
raiser  could  never  hope  to  compete  on  equal  terms- 
against  the  cheap  pig  food  of  the  United  States.  At 
that  time  the  old  idea  of  a  short,  fat  hog  was  still  in 
the  ascendant,  and  it  was  no  wonder  that  the  capture 
of  the  English  bacon  market  was  looked  upon  as 
impossible.  During  the  early  and  middle  nineties 
Mr.  Dryden  took  personally  in  hand  a  campaign  for 
improving  the  quality  of  the  dairy  and  hog  products- 
of  the  province.  He  started  what  was  known  as  the 
"  Traveling  Dairy,**  and  kept  it  going  from  1891  to 
1898.  It  made  annual  tours  throQgh  the  country,  and 
was  laughed  at  as  "  Dryden's  Circus.*'  But  it  did 
what  it  was  intended  to  do.  It  attracted  attention,, 
and  thousands  of  farmers  and  tbdr  wives  were 
taught  what  may  be  called  scientific,  dairying. 
And  concurrently  the  dairymen's  associations  grew  to 
be  powerful  organisations  for  the  promotion  of  new 
methods.  The  Government  helped  with  money 
grants,  the  securing  of  good  speakers,  and  the  distri- 
bution .of  the  icports  of  the  meetings  to  30,000 
farmers.  Two  new  dairy  schools  were  also  opened  at 
Guelph  and  Strathmy,  sad  that  'at  Kingstcm  was 
taken  over.  Since  1903,  over  90,000  dols.  has  been 
spent  in  the  education  of  over  a,200  dairy  experts. 
During  the  last  year  the  work  has  been  extended  to 
inclnde  a  more  minute  inspecticm  of  foctny  arid 
farm  dairy  premises  in  a  way  which  insures 
the  highest  cleanliness,  and  best  quality  of  cheese 
and  butter. 

Nor  was  impro^-eraent  confined  to  dairy  products. 
The  hog  was  taken  in  hand,  Mr.  Dtyden,  backed  by 
the  Government,  was  determined  to  get  a  share  of 
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the  English  market  for  Canadian  bacon,  and  that  vas 
only  posHble  by  evolution  in  the  hog.  The  pitnincial 
winter  fair,  the  Tarmm'  institutes,  and  the  distribution 
of  reports  and  bulletins,  vas  the  chosen  medium 
The  winter  fair  vas  made  a  fixture  in  Guelph, 
permanent  buildings  were  erected,  and  piizes  offered 
which  would  leitipt  the  beM  bleeders  in  ihe  country. 
This  attracted  many  thouscnds  of  the  faimeis.  Th^ 
I'Oik  I  ackcts  vif  le  ic^ited  to  allcrd,  ard  l  y  dtmon- 
sttalion  to  teli  the  crowded  audience  of  the  lecturp. 
tocm  just  the  kind  of  bogs  ibey  wanted.  They 
eagerly  acccepted,  the  farmers'  institutes'  delegates 
attended  and  sized  the  "points"  of  a  good  bog, 
and  how  it  could  be  produced  by  breeding  and 
feeding,  and  they  carried  the  message  to  numberless 
homes.  Ihe  lesult  vas  seen  in  a  few  ]ears  in  the 
Aupptanting  of  the  short,  fat  hog  by  the  long  lean 
one?,  just  the  kind  that  make  the  streaked  bacon 
and  the  red,  sweet  hams  suitable  to  Ibe  English 
market.  The  remarkable  success  of  this  missionary 
M'ork  is  shown  by  the  increase  in  the  value  of  the 
hogs  sold  by  Ontatio  farmers  from  8,775,852  dols 
in  1892  to  22,532,892  dols.  in  1903. 

Doing  a  work  of  this  class,  and  yet  fitting  into  the 
-whole  general  scheme,  the  farmers'  and  women's 
institutes  have  accompli&hed  mnch  in  the  uplilUng  of 
agriculture.  From  a  record  of  twelve  meetings  in 
1885  the  fanners'  institutes  have  grown,  says  the 
Toronto  Globe,  from  which  many  of  these  particulars 
are  taken,  to  837  meetings  last  year,  with  an  attend- 
ance of  126,352,  while  the  women's  institutes,  estab- 
lished three  or  four  years  ago,  had  last  year  960 
meetings  and  an  attendance  of  44,698.  Skilled  agri- 
culturists, breeders,  and  home  makers  give  the  lec- 
tures at  these  meetings.  Their  addresses  are  the 
statements  of  men  and  women  who  have  derived  their 
knowledge  from  experience,  and  in  imparting  it  ihey 
gi\-e  the  impression  that  what  they  have  done  others 
can  do.  The  success  of  the  Ontario  live  stock  com- 
f)etttions  at  the  Pan-American  Expoution  at  BufFalo 
■Q  1901  was  the  best  tribute  that  could  be  paid  to  the 
qoility  of  the  stock  raised,  and  the  triumphs  at  St. 
Louis  last  year  are  stiU  fresh  in  the  public  recol- 
lection. 

The  improvements  effected  in  the  butter,  cheese, 
and  bacon  products  of  Ontario  are  a  striking  illus- 
tration of  what  can  be  accomplished  by  co-operative 
effort,  aided  and  guided  by  Governmental  supervision. 
Tne  Eastern  Ontario  dairymen  have  just  concluded  at 
Brockville  their  2olh  Convention,  and  the  papers  and 
discussions  showed  Ihe  thoroughly  scientific  and 
practical  methods  that  have  been  introduced  in  every 
department,  from  the  care  and  milking  of  cows  to 
the  final  shipment  and  disposal  of  the  butter  and 
cheese.  The  farmer  no  longer  desfdses  or  mistrusts 
the  scientists  in  the  agricnltotal  college  or  dairy 
Achool,  but  is  keen  to  atail  himself  of  the  latest 
dison-eiies  of  sdentific  research.  The  statistics  of 
decennial  periods  show  that  the  output  of  creameries 
and  cheese  factories  in  the  whole  of  the  Dominion 
increased  from  10,697,879  dols.  in  1890  to  29  4b2,402 


dols.  in  1900.  These  figures  show  an  increase  in  ten 
years  of  18,764.523  dols.  In  1890  there  were  1,565 
cheese  factories  and  170  aeameries  in  Canada.  Id  19:0 
there  were  2  398  cheese  factories  and  629  creameries, 
with  9~'4  combination  cheese  and  butler  factories. 
The  conventions  periodically  held  tend  to  correct  any 
faults  that  may  show  themselves,  either  in  the  sciratilic 
or  c'^Rimercial  management  of  creameiies  and  cheese 
factories.  The  best  judgment  of  practical  experience 
and  Ecienti  c  inquiry  is  brought  to  bear  on  every 
problem.  Every  defect  is  fully  vemilaied  and  traced 
to  its  immediate  and  remote  causes. 

Something  is  being  done  in  England  in  tbe^e 
directions,  but  how  little  as  compared  with  what  ts 
being  accomplished  in  Canada  and  elaewbere  in 
Greater  Britain !  And  yet  it  should  be  much  easier 
to  con>'ey  the  necessary  instruction  here  than  ia  the 
sparsely-populated  provinces  of  the  Dominion.  Nor 
is  the  need  less. 


STRAND  IMPROVEMENTS. 

The  following  address  o  the  London  CcmDty 
Council  deals  with  a  subject  referred  to  in  the 
pi^ier  on  "Street  Architecture,"  read  before  the 
Apfdied  Art  Section,  by  Mr.  T.  G-  Jackson,  R.A., 
on  20tb  December  last. 

"  We,  the  undersigned,  are  anxious  that  the  im- 
provement  of  Ibe  Strand  should  be  carried  out  in  • 
manner  worthy  of  so  great  an  opportunity. 

We  desire  to  express  our  opinion  that  the  frtmtage 
line  now  proposed  by  the  London  County  Coondl 
will  have  a  bad  perspective  effect,  and  we  tnist  it 
may  not  be  too  late  for  the  Council  to  adopt  some 
plan  showing  better  consideration  for  the  position  of 
the  churches  of  St.  Mary-le-Strand  and  St.  dement 
Danes. 

We  desire  also  to  protest  against  the  h«ght  of  the 
buildings  already  begun,  and  to  express  our  hope 
that  on  the  rest  of  the  frontage  the  new  buildiDgs 
may  not  be  so  lofty  as  to  overpower  the  two  chordies 
and  Somerset-house,  which  are  and  should  remain 
the  principal  ornaments  of  the  Strand. 

Edward  J.  Poynte*.     G.  K.  Bodlby. 

Hamo  Thorhycroft.     Wm.  F.  Ykamxs. 

T.  G.  Jackson.  Fred.  A.  EAToif. 

L.  Alma  Tadema.        R.  Noruan  Shaw. 

Ernest  Crofts.  Thos.  Brock. 

Aston  Webb.  Ernest  Newton. 

ErnestA.Watbrlow.   Jdbn  BKI£HER. 

W.  B.  Richmond.        Bbsesford  Pitb- 

Grorgb  Frampton.       Basil  Chahtoets. 

H.  H.  Armstead.         Reod.  Bloufield. 

G.  H.  Houghton.         Henry  T.  Hark. 

Robert  W.  Macbbth.    C.  F.  A.  Votskf. 

J.  W.  Watbrhousb.     Walter  Cranb. 

MARctTs  Storb.  Mark  H.  Judge. 

Mr.  Jackson  sent  this  address  for  [HiUicatioD  in 
The  Times  with  the  f<dlowing  letter  tathe  Editor:— 
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Sir, — A  copy  of  an  address  intended  to  be 
presentei  to  (be  London  County  Council  on  this 
sulgect  vas  sent  yon  the  otber  day  Tor  publication 
without  the  leave  or  knowledge  of  those  responsible 
for  it,  ttbo  would  not  have  been  guilty  of  the  dts- 
conrlesy  of  publishing  it  before  it  had  been  seen  by 
those  to  whom  it  was  addressed. 

It  has  now  been  received  by  the  London  County 
Council,  and  is  under  consideration,  and  I  therefore 
beg  to  send  you  a  copy  wiih  the  numes  of  the  signa* 
(oiies  correctly  given,  which  was  not  the  case  in  the 
naauthorised  copy  sent  you  before. 

The  plan  now  recommended  by  the  Improve* 
nients  Committee  for  the  new  frontage  is,  as  I  said 
in  a  former  letla*,  the  cheapest  and  worst  that  has 
been  submitted  to  the  Council.  It  is  laid  down  on 
pordy  econ<Mnkal  and  utiUtatian  lines,  and  the 
report  with  nhich  the  committee  have  accompa- 
nied (heir  recommendation  scouts  the  idea  of  attach- 
ing any  importance  to  aesthetic  considerations.  This, 
I  trust,  will  not  be  the  attitude  of  the  Council  as  a 
whole.  They  have  on  former  occasions  listened 
favourably  to  representations  of  an  aesthetic  cha- 
racter made  by  persons  who  from  training  and 
habit  were  justified  in  si>eaking  with  authority. 
The  church  of  St.  Mary-le- Strand,  which  was  con- 
demned to  be  destroyed,  was  spared  when  its  value  as 
a  work  of  art  was  explained.  We  trust  that  the 
preient  appeal  from  a  large  number  of  artists,  among 
whom  will  be  found  most  of  those  wbo  have  a  claim 
to  be  heard  on  such  a  subject,  will  be  equally 
successful. 

That  art  is  always  to  give  way  to  economy  when 
it  comes  to  a  question  between  them  will  hardly  be 
maintained  by  the  most  advanced  utilitarians.  Were 
it  so,  surely  we  had  better  confess  ourbeU-es  at  once 
an  inartistic  people,  shut  up  oar  art  s  hools,  and  save 
the  many  hundreds  of  thousands  of  pounds  we  spend 
in  preacbiag  and  teaching  what  in  our  practice  we 
treat  as  valueless.  Art  must  be  paid  for,  and  cannot 
be  bad  without  some  sacrifice ;  and,  if  ever  a  sacrifice 
were  worth  while,  surely  it  is  so  now,  if  it  will  sa\e 
Uk  fine  baildings  in  the  Strand  from  being  smothered 
by  moostrous  edifices  tike  that  next  the  Gaiety 
Theatre,  which  would  reduce  them  to  the  scale  of 
toys  and  the  Strand  to  the  awful  gloom  of  Victorta- 
sireet  and  the  sombre  melancholy  of  Northumberland- 
a\'auie. — I  am.  Sir,  your  obedient  servant, 

Tkos.  G.  Jacksoh, 


OBITUARY. 


SrR  John  Nsii.son  Cutrbertson,  LL.D.,  J  P. 
—Sir  John  Cuthbertson  died  on  the  26(h  January  at 
bis  residence  in  Glasgow.  He  was  bom  in  1829,  and 
cdocated  at  the  High  School  and  Uni^-ersity  of 
(Hasgow,  abo  at  the  Royal  College,  Versailles.  He 
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was  knighted  in  1887,  and  receii-ed  the  d^ree  of 
LL.D.  from  the  University  of  Glasgow  in  1895.  He 
was  a  chemical  and  produce  broker,  and  one  of  the 
best-known  public  men  in  Glasgow  and  the  West  of 
Scotland.  For  25  years  he  was  a  member  of  the 
Glasgow  School  Board,  and  for  15  of  these  was  the 
chairman.  He  was  a  member  of  the  University 
Court,  Glasgow,  and  a  governor  of  the  Glasgow  and 
West  of  Scotland  Technical  College.  Sir  John 
Cuthbertson  was  elected  a  member  of  the  Society  of 
Arts  in  1S94. 


MEETINGS   OF   THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  8  o'clock  : — 

Februarv  8. — '-Time  Development  in  liuito- 
graphy,  and  Modem  Mechanical  Methods  of  carrying 
it  out.**  By  R.  Child  Baylev.  Gsorge  Davison 
will  preside. 

February  15. — "The  Decline  of  the  Countiy 
Town."    By  Arthur  Henry  Anderson. 

February  22.  — "  Some  Misconceptions  of 
Musical  Pitch."  By  John  E.  Borland,  (a)  Visual 
— due  to  conventional  but  inaccurate  notation; 
{b)  Aural —voimat  of  t<me  mistaken  for  d^tb, 
brightness  for  height. 

Illustrated  by  voices,  iiutniments  and  diagrams. 


Indian  Section. 

Thursday  afternoons,  at  4.30  o'clock : — 

Febriarv  16. — "The  Indian  Census  of  1901.*' 
By  Sir  Charles  A.  Elliott.  K.C.S.I..  LL.B. 
The  Right  Hon.  Lord  Gborgr  Hauilto.v, 
G.C.S.I.,  M.P.,  will  preside. 


Colonial  Section. 
Tuesday  afternoons  at  4.30  o'clock 

February  28.— **Tlie  Manufactures  of  Greater 
Britam.— I.  Canada."  By  C.  F.  Jusr,  Canadian 
Govenunent  Service  in  London. 


Applied  Art  Section. 

■Tuesdays,  at  4.30  or  8  o'clock : — 

February  21,  8  p.m. — "The  Queen  Victoria 
Memorial  as  compared  with  other  Royal  Memorials." 
By  Marion  H.  Spielmann,  F.S.A.  John 
Beixher,  A.R.A.,  President  of  the  Royal  Institute 
of  British  Architects,  will  preside. 


Cantor  Lectures. 
Monday  evenings,  at  8  o'clock  :— 

James  P.  Maqinnis,  Assoc.M.Inst.C.E., 
M.Inst.Mech.E.,  "  Reservoir,  Stylographic 
and  Fountain  Pens."    Three  Lecturei(^^  ~ 
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LEcnnts  III.— Febbuaky  b.— Fountain  Pens,-^ 
Early  patents — Solid  ink — Various  reed  arrange- 
mentt  —  Sdf-Blliag  reservoirs,  flexibk  resenoirs, 
pistcm  and  plungn-— Modem  types  of  Fountain  pens. 
Swan,  Ideal,  Conklin,  Pelican,  Unleakable,  Wilt, 
Qaill,  Post,  Antoiiller,  Fleet,  &c. 

DuGALD  Clerk,  M.Inst.C.E.,  "  Internal 
Combustion  Engines."    Four  Lectures. 

Lecture  I. — February  13. — Fundamental  Pria- 
ciples. — Internal  combustion  engines  are  essentially 
air  engines-^Thermodynamics  of  air  engines — Two 
types,  constant  volume  and  constant  pressure — 
Theory  of  compression — Efficiencies  without  heat 
or  other  losses— Gaseous  explosions — Temperature 
measurements — Bnnsen's  method — Efficiencies  vith 
heat  and  other  losses — Coal  gas,  petrol,  alcohol  and 
producer  gas  explosions :  their  differences  and  simi- 
larities.—Data  still  required. 

Lecture  II. — February  20.— Indicator  Dia- 
grams and  P<r,L'er  Tests — Diagrams  from  engines 
nstng  coal  gas,  producer  gas,  blast  furnace  gas, 
petrol  and  heavy  (mIs — Practical  efficiencies  and  limi* 
tations  in  large  and  small  motors  for  constant  volume 
and  constant  pressure  engines— Brake  tests — Irregu- 
larities in  diagrams,  pre-ignitions,  back  ignitions, 
exhaust  explosions,  missed  ignitions. 

Lecture  III. — February  27. — Examples  of 
Internal  Combmtum  Engines  in  Hritain. — Coal  gas 
and  producer  gas  engines,  Crossley,  National,  Stock- 
port— Blast  furnace  gas  engines,  Cockeiil],  Koerting, 
Crossley,  National^Petrol  engines,  Wolaley,  Lid- 
ddey,  Daunler— Heavy  oil  engines,  Deisd,  Homst^, 
NaticBial,  Crossley. 

LectUSB  IV.— Ma&ch  it.— Future  Develop, 
ments —  Suction  producers — ^  Blast  furnace  gas — 
Producer  gas  in  power-stations — Marine  gas  and 
oil  engines — Line  of  advance. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

UoNDAV,  Fin.  6...SOCIETY  OF  ARTS,  John-itreet, 
Adelpbi,  W.C.,  8  p.m.  (Cantor  L«ctiire.)  Ifr. 
James  P.  MaginBiai  "Rctervoir,  S^lographic, 
and  Fonntain  Pent."  (Lecture  III.) 

Kojal  Inititalioii.  Albemaile-street,  V.,  5  p.m. 
Gvoeral  IConHiIy  Heetinff. 

Engineen,  in  the  Theatre  of  the  United  Service 
Institution,  Whitehall,  S.W.,  p.m.  Isangural 
Address  by  the  President,  Mr.  Nicholas  J.  Wcit. 

Chemical  Industry  (London  Section),  Burlington- 
house,  W.,  8  p.m.  i.  Mr.  W.  P.  Dreaper,  "  The 
Theorjr  of  D]relng.  Part.  IL— Aendo-wlntion 
and  Detolntiaa."  >.  Ur.  J,  W.  Loribond,  "The 
Fading  of  Inks  and  Kgnenti." 

British  Architects,  9,  Conduit- Street,  W.,  8  p.m. 
President's  Address  to  Students. 

Cancra  Club,  Charing- cross -road,  W.C.,  8J  p.m. 

Medical,  II,  Chandos- street,  W.,  Htp.m. 

Victoria  Institute,  B,  Adet phi -terrace,  W.C.,  4}  p.m. 
I.  Kcv.  J.  Bradford  Whiting,  "  The  Growth  of  the 
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Kingdom  of  God."    s.  Rev.  John  TotAwell, 
Religion  and  Science." 
London  Institution,  FintbnrT-circnt,  K.C..  S  P-n>., 

Mr.  M.  H.  i^ieJmann, "  The  Wallace  Collection." 
Society  for  the  Snconragement  of  Fine  Arts,  6}. 

SuSblk-itreet,    Pall-mall,   S.W.,  8  fjm.  lir. 

Pascal  Needbam,  "The  Development  of  Sons 

Writing." 

TUHSDAY,  Frii.  7...Rojal  Institution,  Albemarle-street, 
W.,  s  p.m.  Prof.  L.  C.  Miall,  "  The  Sttncture 
and  Life  of  Animals."  (Lectnn  IV.) 

Alpine  Club,  aj,  Savib-row,  W.,  8|  p.m. 

National  Service  League,  Caiton-hiill,  Westminster, 
S.W.,5|p.m.  Ijeut.-Col.  O.  T.  Duke, "  The  Phy- 
sical Advantages  of  Universal  Naval  and  Uilttary 
Training." 

Civil  Esgineers,  «s,  Great  George- street,  S.W.^ 
8  p.m.  I.  Discussion  on  Mr.  Lyonel  Edwia 
Clark's  paper,  "Floating  Docks."  a.  Mr. 
E.  F.  C.  Trancb,  "Alfircton  Second  Tunnel.'* 
3.  Mr.  Dugald  UcLellan,  "Tbe  Recoastmctlon 
of  Moncrieffe  Tunnel," 

Pathological,  to,  Hanover-square,  W.,  8}  p.m. 

Zoological,  3,  Uanover-tquare,  W.,  8}  p.m. 

PbanDdcentical,  17,  Bloomibnry-tquaie,  W.C.» 
8  p.m. 

Wkdnbsuay,  Feb.  8...SOCIETV  OF  ARTS,  John- street, 
Adelphi,  W.C.,  8  p.m.  Mr.  R.  Child  Bayloy, 
*'  Time  Development  in  Photography,  and  Modem 
Mechanical  Methods  of  canring  it  out." 

Biblical  Arcbmol«g]r,  |7,  Gru>  RnaMU-sttMt, 
W.C.,  4i  p.m. 

Royal  LiteraiT  Fund,  7,  Adelphl-terraco,  W.C., 
3  p.m. 

Thi  hsdw,  Ffi!.  g  ..Royal,  BuHington-houie,  W.,  4}  p.m. 
Antiquaries,  Burlington -house,  W.,  8)  p.m. 
Junior   Art  Workers'   Guild,  Cliffiml'^iaB-hallt 

Fleet-street,  E.C.,  8  p.m. 
London  Institntion.  Finsbuiy-ciicni,  E.G.,  6  pj*. 

Rev.  Canon  Benbam,  "The  Literary  Uistotyof 

the  Bible." 

Royal  Institution,  Albemarle- street,  W.,  1;  p.m. 
Prof.  W.  Schlich,  "Forestry  in  the  British 
Empire."   (Lecture  IL) 

Electrical  Engineers,  15,  Great  George -stroet,  5.W., 
8  p.m.  t.  Discnsuon  on  paper  by  Messrs.  W.  H- 
Booth  and  J.  B.C.  Kershaw,  "Fnel  Economy  in 
Steam  Power  Plants."  a.  Mr.G.  L.  Addenfareoke, 
"The  Value  of  Overhead  Mains  for  llectric 
Distribution  in  the  United  Kingdom." 

Mathematical,  »,  Albemarle -street,  W.,  5)  p.m. 

Camera  Club,  Cbaring- cross-road,  W.C..  8}  p.m. 

United  Service  Institution,  Whitehall,  S.W.,  j  p.m. 
Col.  Sir  Howard  Vincent,  "The  United  SUtea 
Army  of  To-day," 

Friday,  Fan.  10.. .Royal  Institution,  Albemarie-street.  W.. 

8  p.m.  Weekly  Meeting.  9  P-m-,  Ur.  Cecil  Smith, 

"  The  Art  of  the  Ionian  Greeks." 
Civil  Engineers,  >s.  Great  George -street,  S.W., 

8  p.m.  (StndeaU'  Meeting.)   Mr.  P.  J.  Risdon, 

"The  Reconstruction  of  the  Santa  Lucia  River 

Bridge,  Uruguay." 
Astroaomical,  Bnilington -house,  5  p.m.  Annual 

Meeting. 

Architectural  Association,  18,  Tuf ton- street.  Wei«- 
minster,  S.W.,  7)  p.m.    Mr.  C.  S.  SpaoacCr 

"Church  Fittings." 
Clinical,  ao,  Hanover-sqnare,  W.,  8}  p.m. 

Satukdat,  Feb.  11.. . Royal  Institation,  Albemarlo-atroet,  W., 
J  p.m.  Sir  Alexander  HackeariOh'^SlwiB^iemiaB 

School  of  Mnsic."  (Le«ure  Il.f 
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NOTICES, 


NEXT  WEEK. 

Monday,  February  13,  8  p.m.  (Cantor 
Lecture.)  DuGALD  Ci.ERK,  M.Inst.C.  E., 
"  Internat  Combustion  Engines."    Lecture  L 

Wednesdav,  February  15.  8  p.m.  (Ordi- 
nary Meeting-.)  Arthur  Henry  Ander- 
son, "  The  Decline  of  the  Country  Town." 

Thursday,  February  16,  4.30  p.m.  (In- 
dian Section.)  Sir  Charles  A.  Ei.Liorr, 
K.C.S.I.,  "  The  Indian  Census  of  1901." 

Further  details  of  the  Society's  meetings 
will  be  found  at  the  end  of  this  number. 


CANTOR  LECTURES. 

On  Monday  evening,  6th  inst.,  Mr.  Ja.mp:s 
P.  Magin.vis  delivered  the  third  and  last 
lecture  of  his  course  on  "  Reservoir,  Stylo- 
graphic,  and  Fountain  Fens." 

A  vote'of  thanks  to  the  lecturer  was  passed 
on  the  motion  of  the  Chairman. 

'  The  lectures  will  be  published  in  the  Journal 
during  the  summer  recess. 


MAP  OF  THE  NILE. 

With  this  number  of  the  Journal  is  issued, 
as  a  supplement,  a  map  illustrating  Sir 
William  Preece*s  paper  on  the  "  Navigation 
of  tiie  Nile,"  published  in  the  last  number. 
(See  ante,  p.  274.) 


PROCEEDINGS  OF  THE  SOCIETY. 


COLONIAL  SECTION. 

Tuesday,  January  24,  1905  ;  Sir  EDWARD- 
A.  Sassoon,  Bart.,  M.P.,  in  the  chair. 

The  paper  read  was — 

BRITISH    COMMERCIAL  PROSPECTS 
IN  THE  FAR  HAST. 

By  Byron  Brenah,  C.M.G., 

Lattt  H.B.H.  Consnl-General  at  Shanghai. 

The  subject  of  my  paper  is  "  British 
Commercial  Prospects  in  the  Far  East." 
This  covers  an  enormous  field,  and  in  the  time 
at  my  disposal  it  would  be  impossible  to  do 
more  than  treat  very  superficially  a  variety  of 
questions,  with  the  result  that  at  the  end  of  my 
address  my  audience  would  only  carry  away  a 
very  confused  mass  of  ill-assorted  information. 
It  will,  therefore,  be  better,  1  think,  to  confine 
my  remarks  to  China,  which,  after  all,  is  quite 
large  enough  to  occupy  our  attention  for  one 
afternoon,  and  is  also  a  portion  of  the  map  of 
Asia,  where  I  feel  on  firmer  ground  than  in 
the  neighbouring  countries. 

In  order  that  you  may  be  able  to  follow  what 
I  am  going-  to  say,  I  shall  begin  by  e.Yplaininj)^ 
the  conditions  under  which  British  subjects 
and  foreigners  generally  may  now  engage  in 
business  in  China.  By  the  word  *'  foreigners," 
which  I  shall  use  frequently,  I  mean  non- 
Chinese  subjects  of  all  nationalities. 

Thk  Present  Situation. 
In  virtue  of  various  treaties,  foreigners  may 
reside  permanently  in  certain  towns  and 
places.  These  are  officially  called  "Treaty 
ports,"  but  as  some  of  the  more  recently  opened 
places  are  in  the  interior,  and>  remote|  from 
navigable  waterwaysj  theyt'iCaffQli^S.'l^  be 
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•called  ports.  .  The  names  of  some  will  be  quite 
familiar  to  you  :  Shanghai,  Canton,  Hankow, 
Tientsin,  for  example.  Of  these  places,  there 
are  eleven  on  the  sea-board,  fourteen  on 
navigable  rivers,  and  a  few  inland.  At  all 
these  places  foreigners  may  establish  them- 
selves in  business,  and  import  or  export 
merchandise  on  payment  of  a  certain  duty 
fixed  by  convention,  and  it  is  important  to 
remember  that  Chinese  subjects  at  these  Treaty 
ports  are  put  on  the  same  footing  as  regards 
the  payment  of  duties  and  the  distribution  of 
goods  as  the  subjects  of  foreign  powers,  the 
principle  being  recognised  that  the  tariff 
applies  not  to  the  merchant  but  to  the 
merchandise. 

On  first  thoughts  it  might  seem  that  the 
more  there  are  of  these  places  the  better;  that 
if  we  could  plant  our  merchants  all  over  the 
country  it  would  be  a  great  advantage.  But 
this  is  not  so.  In  practice  it  is  found  that  new 
Treaty  ports  do  not  attract  the  foreign  merchant, 
and  for  lUc  adequate  reason  that  there  is  no 
money  to  be  made  by  settling  there.  The 
simple  explanation  is  that,  for  all  business 
purposes  at  all  the  Treaty  ports,  the  Chinese 
merchant  has  all  the  advantages  of  the  fixed 
tariff  charges  which  have  been  secured  by  the 
foreigner,  and  can  carry  on  the  business  of 
buying  and  selling  at  less  expense  than  his 
European  rival.  The  tendency  is  becoming 
more  and  more  for  the  Chinese,  who  are  the 
distributors  of  imports  from  foreign  countries, 
and  the  collectors  of  native  produce  intended 
ior  exportation  to  foreign  countries,  to  buy  and 
sell  at  one  of  the  few  great  entrepdts,  of  which 
Shanghai  is  the  chief. 

Too  much  is  made  of  the  opening  of  new 
ports.  Some  of  the  more  recently  opened 
Treaty  ports  have  never  been  visited  by  a 
foreign  merchant.  The  history  of  their  opening 
is  usually  this.  Something  unpleasant  has 
happened  in  China,  and  there  is  a  storm  of 
indignation  in  England.  We  don't  see  our 
way  to  enforcing  proper  satisfaction,  so, 
somewhat  on  the  principle,  I  suppose,  of ,  any 
port  in  a  storm,  we  demand  the  opening  of  one 
or  more  ports.  The  Chinese  Government  are 
shrewd  enough  to  know  that  what  is  easily 
obtained  is  not  much  valued,  so  they  set  up 
one  objection  after  another  for  us  to  demolish, 
and  when  they  think  we  have  forgotten  all 
about  the  original  cause  of  quarrel,  they 
consent  to  open  a  port,  and  then  port  and  all 
is  forgotten.  As  an  example,  a  thick  Blue- 
book  of  the  year  1899  concludes  with  two 
telegrams— the  first  from  the  British  Minister 


in  Peking,  reporting  that  the  port  of  Nanning, 
in  the  Kwangsi  province,  has  been  declared 
open  by  Imperial  decree  ;  and  the  second  from 
the  Secretary  of  State  for  Foreign  Affairs, 
sending  his  congratulations  on  the  result, 
which  he  considers  very  satisfactory.  Well, 
nobody  has  been  near  Nanning  since.  In  1II97 
I  made  a  report  to  the  Foreign  Office,  in  which 
I  called  attention  to  the  small  number  of 
British  firms  then  existing  in  China.  There 
were  eighty  in  Shanghai,  and  fifty-three  more 
were  distributed  among  eleven  other  ports. 
Six  ports  had  none  at  all.  Since  then  I  do  not 
think  the  figures  have  changed  much,  except 
that  some  half-a-dozen'  more  ports  have 
been  opened  without  attracting  any  British 
merchants. 

In  spite  of  the  opening  of  new  ports,  the 
tendency  is  for  foreign  merchants  to  concentrate 
at  the  principal  places,  and,  as  I  have  said„  to 
leave  to  the  native  dealer  the  work  of 
distributing  foreign  merchandise  and  of 
collecting  native  produce ;  and  so  I  think  it 
will  continue  to  be,  no  matter  how  much  the 
country  may  be  thrown  open  to  the  foreigner, 
how  greatly  the  means  of  transportation  may 
be  improved,  or  how  many  new  markets  may 
be  discovered.  Nor  need  this  prospect  be 
viewed  with  regret.  As  a  nation  we  are 
chiefly  interested  in  the  volume  of  trade ;  the 
prosperity  of  the  British  merchant  established 
in  China  is  a  matter  more  of  individual  than  of 
national  concern. 

That  the  volume  of  trade  is  not  as  large  as 
under  more  favourable  conditions  it  could  be  is 
evident.  Japan,  with  a  population  of  one- 
sixth,  spends  almost  as  much  as  China  on 
foreign  goods.  India,  with  a  smaller  popula- 
tion, has  a  foreign  trade  more  than  twice  as 
large  as  China ;  and  yet,  as  trader,  artisan,  or 
agriculturist,  the  Chinaman  can  give  the  other 
two  a  long  start  and  beat  them.  What  then 
is  the  explanation  ?  Jt  is  mainly  that  the 
Chinese  Government  does  not  give  a  thought 
to  such  matters  as  the  expansion  of  commerce, 
or  the  development  of  the  resources  of  the 
country ;  and,  furthermore,  without  considering: 
the  direct  or  ir.direct  consequences  of  its  action, 
it  will,  in  the  pursuit  of  some  local,  temporary, 
and  insignificant  gain,  blindly  adopt  measures 
which  end  in  strangling  trade  and  killing 
enterprise.  Such  progress  as  we  may  notice 
has  been  made  in  spite  of,  and  rot  in  conse- 
quence of,  Chinese  official  action.  Our  own 
statesmen  do  not  seem  able  to  agree  as  to 
what  is  the  best  fiscal  policy  to  adopt,  but 
there  is  one  point^j^j.|^^^)<gg(q^I^be  no 
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difference  of  opinion,  and  that  is  that  China's 
fiscal  policy  is  wantonly  suicidal. 

Of  the  fiscal  errors  committed  by  China's 
lulers  I  could  give  you  a  long  string  of 
examples.  One  vill  enable  you  to  judge  of 
their  manner  of  looking  at  things.  When  a 
new  Commercial  Treaty  between  China  and 
this  country  was  being  negotiated  a  couple  of 
years  ago,  we  on  our  side  claimed  that  any 
import  duty  put  upon  British  manuftictures 
should  be  balanced  by  an  equal  duty  or  excise 
on  Chinese  manufactures  of  a  similar  nature. 
From  another  quarter  came  a  suggestion 
that  some  preference  should  be  shown  to  native 
industries.  This  was  strenuously  opposed  by 
Chang  Cbih  Tung,  one  of  the  Chinese  nego- 
tiators, and  one  of  China's  foremost  and  most 
influential  officials.  Far  from  desiring  to  give 
encouragement  to  the  Chinese  production  of 
foreign  things,  he  Was  disposed  to  render 
Chinese  competition  impossible,  and  why  ? 
Because  if  China  could  manufacture  any  foreign 
article  for  herself  she  would  cease  to  import  it. 
and  then  China  would  lose  the  import  duty. 
This  narrow  view,  that  the  chief  function  of 
trade  is  to  bring  in  revenue  to  the  Imperial 
exchequer,  seems  to  possess  Chinese  officials 
and  their  foreign  advisers  alike.  Any  facility 
given  to  commerce  is  looked  on  as  a  dangerous 
innovation,  as  a  generous  concession,  and  as  a 
relaxation  of  some  necessary  restriction  which 
must  be  well  paid  for. 

When  that  good  time  comes  that  China, 
in  proportion  to  her  population,  has  as 
large  a  foreign  trade  as  Japan,  here  are 
a  lew  of  the  imiwovements  we  may  see. 
Of  cotton  tissues,  China  will  import  nearly 
three  times  as  much  as  she  does  now ;  of 
woollen  goods,  nineteen  times  as  much  ;  of 
iron,  steel,  and  other  metals,  six  times  as 
much ;  of  machinery,  twenty-six  times  as 
much ;  of  electrical  materials  and  fittings, 
three  times  as  much ;  and  so  on  for  many 
other  articles. 

Our  chief  hope  in  the  future  must  rest  not  on 
our  Government  obtaining  for  British  subjects 
more  facilities  or  so-called  privileges  than  they 
already  enjoy  under  existing  treaties,  but 
rather  in  utilising  every  opportunity  that 
presents  itself  for  iodncing  the  Chinese  Govern- 
ment to  give  its  own  subjects  a  fair  chance  by 
granting  them  full  liberty  to  improve  their 
position  and  grow  rich.  The  people  of  China 
within  their  limits  are  fi-ee  spenders  of  money  ; 
what  in  our  own  interest  we  should  wish  to  see 
is  that  they  should  have  more  money  to  spend. 
British  commercial  prospects  in  China  are 


intimately  connected  with  the  development  of 
China's  material  resources,  and  whatever  we 
can  do  towards  removing  the  difficulties  that 
beset  the  industrious  classes  in  that  country 
will  be  a  service  which  will  be  repaid  to  us 
with  interest. 

Railways. 

It  is  in  the  construction  of  railways  and  in 
the  opening  of  mines  that  the  profitable 
employment  of  capital  might  be  looked  for, 
and  I  propose  to  give  my  idea  of  what  are  our 
prospects  in  this  direction. 

When  the  map  of  China  is  looked  at,  the 
thought  at  once  arises  that  millions  upon 
millions  of  British  money  might  be  profitably 
invested  in  the  construction  and  equipment  of 
railways  alone,  but  as  one  comes  to  closer 
quarters  with  the  question  one  realises  that  the 
prospect  is  not  so  alluring.  The  building  of 
railways  has  but  recently  begun,  and,  to  judge 
from  the  start  that  has  been  made,  it  looks  as 
if  it  was  the  desire  of  the  Chinese  Government 
that  the  railways  of  the  country  should  be  a 
State  enterprise. 

Speaking  in  a  loose  sort  of  way,  certain 
foreign  syndicates  are  said  to  have  obtained 
railway  concessions.  This  is  somewhat  mis- 
leading. With  the  exceptions  I  shall  mention 
presently,  all  the  agreements  for  the  construc- 
tion of  railways  which  have  been  signed  so  far 
are  drawn  up  on  much  the  same  plan.  When 
the  Chinese  Government  has  decided  that  a 
certain  line  may  be  constructed,  a  foreign 
syndicate  makes  an  estimate  of  the  cost,  and 
the  Government  authorises  the  syndicate  to 
place  a  Chinese  Loan  on  the  foreign  market 
for  the  necessary  amount.  The  usual  terms 
are  that  the  Chinese  Government  shall  receive 
;^90  net  for  each  ;^ioo  bond;  the  rate  of 
interest  is  5  per  cent.,  and  the  security  is  the 
earnings  of  the  railway,  and,  in  default  of 
these,  the  revenues  of  the  Empire.  As  a 
guarantee  that  the  money  shall  really  be 
spent  in  building  the  line,  the  construction  is 
entrusted  to  the  syndicate  interested,  and  the 
control  of  the  accounts  is  also  largely  left  to  it, 
and  after  the  line  has  been  completed,  the 
syndicate,  as  trustee  for  the  bondholders,  is 
given  a  preponderant  voice  in  the  upkeep  and 
running  of  Uie  railway.  The  Chinese  Govern- 
ment reserves  the  right  to  redeem  the  bonds  in 
a  certain  number  of  years,  and  when  the  loan 
has  been  completely  paid  oiT,  the  railway  is  to 
become  the  absolute  property  of  the  Chinese 
Government.  The  holder  of  a  Railway  Loan 
Bond  is  thus  in  the  position  o(  a  preference 
bhareholder,  and  aUc^adgdbfiC^r6l@^(£ets 
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out  of  the  business  is  such  profit  as  it  cm 
make  in  floating  the  loan,  a  commissioa  on  the 
purchase  of  materials,  and  a  share  amounting 
to  one-fifth  of  the  net  earnings  of  the  line  after 
the  interest  on  the  loan  has  been  paid. 

Having  begun  in  this  way,  it  is  probable 
that  these  are  the  best  terms  which  the  Chinese 
Government  will  be  willing  to  give  when  any 
more  railways  are  applied  for  by  foreigners. 
Indeed,  it  is  to  be  feared  that  an  attempt  will 
be  made  to  reserve  to  the  Chinese  a  greater 
share  of  the  control,  and  that  to  this  extent  the 
security  of  the  bondholders  will  be  impaired. 
With  the  experience  they  have  gained- in  the 
railways  already  under  construction,  the 
Chinese  have  come  to  thiok  that  their 
authority  and  their  interests  are  too  little 
considered,  and  in  future  cases  they  may  seek 
to  remove  the  defects  which  they  see  in  the 
earlier  contracts.  The  credit  of  the  Chinese 
Government  is  not  so  good  that  the  British 
bondholder  can  afford  to  look  to  that  except  as 
a  forlorn  hope.  If  he  is  a  wise  man,  it  is  to 
the  railway  and  its  earnings  that  he  must  look 
for  the  payment  of  his  interest  and  the 
eventual  return  of  his  capital.  No  matter 
what  the  earning  powers  of  a  railway  might 
be,  it  is  absolutely  certain  that  under  purely 
Chinese  tsanagement  the  upkeep  of  the  line 
would  be  neglected,  and  the  earnings  would  be 
swallowed  up  by  a  numerous  staff  composed  of 
{lie  friends  and  relations  of  the  Board  of 
directors.  Jt  is  absolutely  essential  that  those 
with  whose  money  a  railway  is  built  must  be  in 
a  position  to  prevent  waste  and  mismanage- 
ment. Unless  this  can  be  guaranteed,  foreign 
capital  will  not  be  obtained  from  those  quarters 
where  railway  construction  is  looked  upon 
honestly  and  simply  as  a  financial  investment. 
There  may,  of  course,  be  cases  where  the 
securicy  of  the  5  per  cent,  interest  is  a  minor 
consideration,  acd  where,  for  political  reasons, 
means  may  be  found  of  providing  the  requisite 
amount  on  China's  own  terms.  It  is  here  that 
the  British  capitalist  is  at  a  disadvantage. 
Without  pretending  to  be  behind  the  scenes  as 
to  the  ways  of  other  Governments,  1  am 
convinced  that  our  Foreign  0£Sce  will  never 
consent  to  infuse  confidence  in  the  British 
capitalist  by  hinting  that  they  will  see  that  he 
comes  out  all  right  in  the  end  if  he  will  but 
secure  some  sort  of  a  contract  now. 

At  present  the  interest  on  the  bonds  is 
■  coming  out  of  capital,  so  it  is  too  soon  to  know 
how  these  contracts  will  work  out  in  the  long 
run.  Once  a  line  is  completed,  however,  such 
interest  has  to  come  out  of  the  earnings.    It  is 


quite  possible  that  before  long  the  Chinese 
Government  will  be  called  upon  to  make  good 
a  deficiency  in  this  respect,  and  it  will  then 
take  alarm,  and  be  shy  about  guaranteeing 
any  more  loans.  Indeed,  already  the  Chinese 
are  representing  that  it  is  unjust  for  foreigners 
to  press  them  to  borrow  money  for  the  con- 
struction of  railways  which  the  foreigners 
themselves  do  not  feel  confident  will  earn 
5  per  cent.  If  the  importunate  foreigner  is 
sure  the  line  will  pay  5  per  cent.,  they  say,  why 
insist  upon  a  Government  guarantee  ?  And  if 
he  is  not  sure  about  it,  why  put  pressure  on 
China  to  authorise  the  construction 't  An 
awkward  question  to  answer,  certainly,  and  the 
best  answer  we  have  discovered  so  is  that, 
as  others  are  doing  this,  so  must  we. 

It  is  a  mistake  to  suppose  that  the  rulers  of 
China  are  persuaded  that  they  must  have 
railways,  and  that  as  China  cannot  finance 
them  they  must  have  recourse  to  the  foreigner, 
and  make  the  best  terms  they  can  with  him. 
Many  enlightened  Chinese  do  see  the  advan- 
tage of  railways,  but  it  is  not  with  these  that 
the  decision  rests.  Those  who  have  the  final 
say  in  the  matter  care  little  whether  railways 
are  built  or  not.  They  have  but  a  dim  idea 
what  prosperity  attends  improved  means  of 
communication  ;  moreover,  a  desire  for  the 
welfare  of  their  country  is  only  felt  in  an 
abstract  sort  of  way  as  a  good  theme  for  an 
examination  essay,  but  it  does  not  form  part 
with  them  of  what  is  called  practical  politics. 
What  they  do  realise  is  that  foreign  railway 
concessions  arc  liable  to  involve  them  in 
worries  and  land  them  in  difficulties,  and  that 
on  the  whole  it  is  best  to  leave  well  alone. 

The  English  capitalist  will  go  the  wrongway 
to  work  if  he  begins  his  negotiations  in  the 
spirit  of  the  man  who  holds  the  purse  strings 
and  can  command  his  own  terms,  and  who 
thinks  it  an  unanswerable  argument  that 
unless  certain  conditions  are  granted  it  will 
be  impossible  to  float  a  loan.  This  may, 
indeed,  be  the  case,  and  may  be  very  convincing' 
lo  the  would-be  contractor,  but  it  does  not 
convince  the  Chinese  negotiator,  who,  be  it 
remembered,  is  not  particularly  anxious  to  be 
convinced. 

Now  I  come  on  ground  where  I  must 
proceed  warily.  It  is  not  only  British  finan- 
ciers and  concession- sfeekers  who  wish  to 
place  their  services  at  the  disposal  of  the 
Chinese  Government.  There  are  others,  and 
tiie  Chinese,  both  in  politics  and  in  business, 
have  ever  been  expert  at  settioe-«ne  natifnality 
against  another.  K^isec^l^Q^gilCthat 
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every  draft  contract  and  every  estimate  which 
is  submitted  to  the  Chinese  is  picked  to  pieces 
and  misrepresented  by  jealous  competitors  and 
by  political  opponents.  The  jealous  competitor 
will  offer  to  do  the  same  thing  on  better  terms, 
and  the  political  opponent  will  fill  the  suspicious 
Chinese  officials  with  nervous  apprehension  ; 
for  to  spoil  another's  concession  is  almost  as 
sweet  as  securing  one  for  oneself.  As  we  say 
in  private  conversation,  I  will  not  mention 
names,  but  I  have  known  the  representative  of 
one  foreign  Government,  who  had  a  railway 
under  his  protection,  threaten  to  demand 
heavy  damages  from  the  Chinese  if  they 
permitted  the  construction  of  a  certain  line 
which  another  syndicate  was  trying  to  obtain, 
his  disingenuous  pretext  being  that  it  might 
become  a  competitor,  and  this  proved  sufficient 
to  spoil  the  business. 

When  one  party  is  trying  to  secure  the 
financing  and  construction  of  a  line,  and  offers 
terms  which  are  in  every  way  fair  and  reason- 
able, it  makes  his  position  very  difficult  if 
another  person,  especially  of  a  different 
nationality,  is  underbidding  him,  or,  at  any 
rate,  offering  terms  which  may  on  the  surface 
seem  to  be  less  onerous;  and  I  need  hardly 
say  that  when  an  agreement  is  being  discussed 
for  the  construction  of  a  railway,  the  only 
specification  being  that  it  shall  extend  from 
this  town  to  that,  it  by  no  means  follows  that 
the  lowest  estimate  will  turu  out  to  be  the 
cheapest.  To  a  large  extent  the  Chinese  have 
to  take  your  word  for  it  what  things  cost,  and 
how  much  is  expended  on  construction  as  the 
work  proceeds ;  so,  with  the  spending  of  the 
money  and  the  preparation  of  the  accounts  left 
entirely  to  him,  you  can  conceive  how  a  man 
who  is  well  equipped  with  mental  reservations 
may  be  willing  to  undertake  the  task  on  very 
low  terms,  and  to  find  the  money  as  low  even 
as  4  per  cent. ;  and  here  I  must  leave  you  to 
draw  your  own  inferences. 

It  is  an  open  question  when  constructing 
a  railway  tentatively  in  a  new  country  whether 
it  is  the  better  plan  to  make  a  first-rate  job  of 
it  from  the  beginning,  regardless  of  cost,  so 
that  no  expenditure  on  repairs  or  improvements 
will  be  required  for  years,  or  whether  to  build 
as  cheaply  as  possible  by  beginning  with  a 
single  line,  using  light  rails,  and  erecting 
wooden  bridges  and  temporary  stations,  and 
thus  put  off  the  heavy  expenditure  necessary  to 
convert  it  into  a  first-class  line  until  this  can 
be  done  out  of  the  earnings  of  the  line  itself,  or 
until  the  fact  that  the  line  is  earning  profits 
■nakes  it  possible  to  raise  money  on  cheaper 
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terms.  Whichever  may  be  the  soundest  policy 
from  the  financial  point  of  view,  I  am  ioclined 
to  think  that  the  person  who  proposes  the 
cheap  and  gradual  method  has  the  best  chance- 
of  getting  the'  business  from  the  Chinese. 
They  have  no  experience  of  railway  finance, 
and  it  is  Chinese  nature  to  prefer  paying  twice- 
by-and-bye  to  paying  once  on  the  spot.  To- 
them  the  ideal  railway  would  be  the  one  that 
could  grow  out  of  its  first  ten  miles,  like  a- 
plant  grows  out  of  a  small  seed.  Another 
consideration  which  will  carry  weight  is  this  r 
that  the  constructor  who  spends  a  large  part, 
and  even  an  unprofitable  part,  of  the  available 
money  in  the  purchase  of  Chinese  materials, 
and,  as  it  were,  does  not  take  the  money  out  of 
the  country,  will  be  going  a  long  way  towards- 
ingratiating  himself  with  his  Chinese  employers. 
In  pursuance  of  this  policy,  the  Belgians,  with 
an  eye  to  future  favours,  are  buying  largely 
from  the  Government  iron-works  at  Han-Yang 
for  the  line  they  are  now  constructing. 

It  is  now  time  that  I  should  tell  what  are  the 
railways  for  which  agreements  exist  on  the 
terms  I  have  indicated  above.   They  are  : 

1.  From  Peking  to  Tientsin  and  Newch- 
wang,  with  a  branch  from  Kou-pan-tzu  to 
Sin-min-tun. 

This  has  been  in  operation  for  some  years. 
It  has  been  built  partly  with  Chinese  and 
partly  with  English  money.  Our  control  is 
consequently  not  quite  so  extensive  as  in  the 
other  railways,  but  *ufficient  to  safeguard  the 
interests  of  the  British  bondholders. 

2.  From  Peking  to  Hankow.  This  is  a 
Franco- Belgian  undertaking,  and  it  is  com- 
pleted all  but  a  long  bridge  which. will  span 
the  Yellow  River. 

3.  From  Kai-feng-fu  to  Ho-nan-fu.  This  is 
also  a  Franco- Belgian  line.  No  work  has 
yet  been  done. 

4.  From  Cheng-ting-fu  to  Tai-yuan-fu. 
This  is  a  Russian  undertaking,  and  a  begin- 
ning has  been  made. 

5.  Hankow  to  Canton.  A  certain  amount  of 
work  has  been  done  at  the  Canton  end,  where 
a  branch  line  has  been  built  as  faras  Samshui, 
but  now  th^  is  a  hitch.  The  Americans  do 
not  seem  able  to  find  the  money,  and  they 
have  transferred  a  large  share  of  their  interest 
to  the  Belgians.  On  this  ground  the  Chinese 
are  trying  to  cancel  the  agreement. 

6.  Shanghai  to  Nanking.   This  is  a  British 
enterprise,  and  the  work  was  recently  begun. 

There  are  other  railways  for  which  prelimi- 
nary agreements  on  the  same  basis  exist,  but 
the  final  agreements  have  yet  to  be  negotiated. 
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and  it  is  probable  that  no  further  steps  nill  be 

taken  until  it  is  seen  how  the  lines  now  under 
tonstraction  pay.  These  railways  in  embryo 
are: 

1.  From  Soochow  to  Hangchow  and  Ningpo. 

2.  From  Pukow,  opposite  Nanking,  to  Sin- 
Yang,  where  it  will  join  the  Peking-Hankow 
nulway. 

3.  From  Kowloon,  opposite  Hong-Kong,  to 

Canton. 

All  these  three  are  British  undertakings. 

4.  From  Tientsin  to  the  Yangtze  river, 
either  at  Chinkiang  or  Nanking.  This  is  an 
Anglo-German  interest. 

In  addition  to  the  above  there  are  other 
railways  in  the  Chinese  Kmpire,  either  com- 
fdetedor  in  course  of  construction,  which  are 
not  Chinese  State  railways.    These  are  : 

I.  The  Manchurian  Railways,  from  Port 
Arthur  to  Harbin.  These  have  been  built 
entirely  with  Russian  money,  and  controlled 
by  Russia.  Their  future  status  will  probably 
be  decided  when  terms  of  peace  are  arranged 
between  Russia  and  Japan. 

i.  The  Shantung  Railways,  from  the 
German  port  of  Tsingtao  (Kiaochow)  to  Tsi- 
nan-fu,  the  capital  of  the  province.  This  has 
been  built  with  German  money,  and  is  German 
jffoperty. 

3.  From  Ching-hua  to  Tao-kow,  in  the 
province  of  Honan.  This  is  completed,  and 
has  been  constructed  by  the  Peking  Syndicate 
(a  British  concern)  with  its  own  money,  but 
there  is  a  probability  of  its  being  taken  over  by 
the  Chinese  Government  on  the  5  per  cent, 
loan  plan. 

4.  From  Macao  to  Samshui.  A  concession 
has  been  granted  to  a  Portuguese-Chinese 
company. 

5-  From  Langson,  in  Tongking,  to  Nanning, 
on  the  West  River. 

A  French  company  has  a  concession  for 
this,  but  no  work  has  yet  begun. 

6.  From  Laokai  to  Yun>nan-fu,  the  capital 
of  the  province  of  Yunnan. 

A  concession  for  this  has  been  granted  to  a 
French  company  under  French  Government 
control. 

So  far  then,  the  English  are  only  engaged  in 
the  construction  of  one  railway — from  Shanghai 
to  Nanking*.  On  the  successful  issue  of  this 
undertaking'  a  great  deal  depends,  for  the 
Chinese  will  soon  have  the  opportunity  of 
judging  which  of  the  several  foreign  companies 
is  ser\-ing  them  best.  So  far,  everything  is  in 
our  favour.  To  begin  with,  the  Shanghai- 
Kankiog  Rsulway  passes  through  the  richest 


portion  of  China,  and  if  railways  ate  to  be 
remunerative  in  any  province,  this  railway  has 
the  best  chance. 

Then  we  ought  to  pro6t  by  the  mistakes  of 
others.  I  do  not  mean  mistakes  in  construc- 
tion or  management,  but  mistakes  in  our 
attitude  towards  the  people  or  the  officials. 
What  they  do  not  like  is  a  disposition  to 
biush  them  aside  when  they  seem  to  take  an 
interest  in  the  business,  and  they  silently 
resent  being  ignored  as  the  proprietors  of  the 
railway.  What  will  tell  in  the  long  run  is  the 
reputation  for  good  faith  and  fair  dealing,  or 
the  reverse,  which  the  different  syndicates  now 
engaged  in  railway  construction  establish  for 
themselves.  In  the  eagerness  to  secure  imme- 
diate profits  this  fact  is  apt  to  be  lost  sight  of. 
A  shabby  trick  or  a  bit  of  sharp  practice  which 
may  bring  in  an  immediate  thousand  pounds 
will  cost  more  than  a  hundred  thousand  in  the 
hereafter. 

The  question  whether  the  e.\tension  of  rail- 
ways will  proceed  on  the  plan  on  which  they 
began — I  mean  the  Government  loan  system — 
will  depend  on  the  financial  success  or  the 
failure  of  the  lines  now  building.  If  they 
prove  a  success,  the  5  per  cent,  interest  and 
contingent  profits  will  probably  appeal  to 
investors  in  foreign  countries,  and,  on  its  side, 
the  Chinese  Government  will  favour  a  method 
which  brings  them  in  a  revenue  and  involves 
them  in  no  responsibility.  Should,  however, 
the  railways  fail  to  pay  their  way,  and  the 
Government  is  called  upon  to  make  up  a 
deficit,  it  will  probably  leave  the  extension  of 
railways  to  those  who  are  willing  to  take 
the  risk. 

Except  in  a  few  favoured  localities,  I  do  not 
think  that  at  present  foreign  capitalists  are 
prepared  to  construct  railways  on  their  own 
account,  and  merely  rely  on  the  earnings  of 
the  line  for  their  reward,  and  I  do  not  believe 
that  the  Chinese  Government  would  view 
feivourably  any  such  schemes.  It  must  not  be 
forgotten  that,  in  China  neither  foreign  subjects 
nor  their  property  are  subject  to  Chinese  law. 
This  is  the  chief  reason  why  foreigners  and 
their  operations  are  restricted  to  the  open 
ports,  where  courts  exist  administering  their 
own  laws  before  which  they  can  be  called  to 
account.  Questions  of  all  sorts  in  connection 
with  a  foreign-owned  railway  would  arise  in 
the  interior,  and  there  would  be  no  means  of 
obtaining  redress.  To  conceive  what  confusion 
and  complications  would  ensue,  one  must 
imagine  the  Midlatjd^^i  R,ii,ilway  o«3Ml|^nd 
managed  by  Frenchmen,  and  every  tiiM  there 
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was  a  claim  against  the  French  company  or 
its  servants,  the  plaintiff  was  told  he  must  go 
to  Paris  to  seek  redress ;  or,  still  worse,  that 
no  legislative  enactment  of  our  Board  of  Trade 
affecting  the  railway  could  be  put  in  force 
without  the  consent  of  the  French  Government. 

The  Chinese  Government  has  not  the  same 
reasons  for  objecting  to  railways  being  con- 
structed by  Chinese  with  Chinese  capital,  and 
there  has  been  a  good  deal  of  talk  of  forming 
Chinese  joint-stock  companies ;  but  I  much 
question  whether  the  money  exists,  or  whether 
Chinese  shareholders  would  have  sufficient 
confidence  in  their  directors,  or  could  trust 
their  officials  to  keep  their  hands  off  the 
earnings.  Such  a  railway  would  be  expected 
to  render  gratuitous  service  to  the  State,  and 
v^hen  it  comes  to  this  sort  of  thing,  there  is  a 
wonderful  amount  of  travelling  on  Government 
account. 

A  danger  to  which   capital  invested  in 

private  railways  will  be  exposed  must  not  be 
overlooked.  China  is  a  country  where  rebel- 
lions are  frequent,  and  'it  is  the  habit  of 
insurgents  while  they  have  the  upper  hand  to 
make  a  clean  sweep  of  everything.  In  certain 
places  within  easy  reach  of  assistance,  foreign 
powers  might  take  steps*  to  protect  a  railway 
built  with  their  people's  money,  but  most  parts 
of  China  are  inaccessible  to  foreign  ships  or 
troops.  If  destruction  on  a  large  scale  took 
place  it  would  be  difficult  to  obtain  compensa- 
tion. The  national  revenue  of  China  is  already 
deeply  pledged  for  the  payment  of  loans  and 
indemnities  due  to  foreign  I'owcrs,  and  it  is 
doubtful  whether  more  could  be  wrung  out  of 
the  Government  without  having  recourse  to 
force.  It  is  true  that  during  the  Boxer  trouble 
the  railways  in  the  north  were  partially  des- 
troyed, and  compensation  was  exacted,  but 
the  Chinese  (iovernment  was  held  to  be 
responsible  for  the  damage,  and,  moreover, 
the  occupation  of  the  capital  and  the  presence 
of  a  large  number  of  forei.gn  troops  left  the 
Chinese  no  alternative  but  to  submit. 

I  must  refrain  as  much  as  possible  from 
touching  upon  politics,  but  closely  connected 
with  our  future  trade  is  the  tendency  of  some 
Powers  to  mark  off  certain  parts  of  China  as 
their  especial  sphere  of  interest  or  influence. 
U  may  be  permitted  to  hope  that,  as  one 
outcome  of  the  war  now  proceeding  in  the  Far 
V.utt,  all  tampering  w'nh  the  integrity  of  China 
will  cease,  and  that  some  sort  of  Monroe 
doctrine  w  ill  be  proclaiincd.  'i'he  Chinese 
G<)vernment,  left  to  itself,  is  willing  to  give 
to  every  coui.try,  I  will  not  say  a  fair  field  and 


no  favour,  but,  at  any  rate,  some  sort  of  a  field 
and  no  favour ;  but  a  sphere  of  interest  has  a 

way  of  developing  into  a  sphere  of  influence,, 
and  then  into  an  exclusive  preserve.  The 
manner  in  which  railways  are  being  financed 
opens  the  way  even  now  to  preferential  treat- 
ment. It  is  not  much  good  having  an 
impartial  tariff  of  duties  for  all  sorts  of 
merchandise  if  the  railway  directors  are  able  to 
counteract  this  by  fixing  arbitrary  rates  of 
freight,  and  it  is  not  at  all  impossible  that 
those  who  have  the  control  of  a  railway  could 
make  it  very  unpleasant  for  any  British 
enterprise  which  depended  for  its  success  on 
punctuality  in  transportation  and  on  reasonable- 
rates  of  freight.  The  fact  that  the  control  of 
railways  will  be  left  very  much  to  companies  of 
different  nationalities,  and  in  some  cases  to 
companies  that  must  do  the  bidding  of  their 
protecting  Governments,  must  cause  some 
anxiety,  and  supplies  a  strong  reason  why  it  is 
desirable  that  the  whole  railway  system  of 
China  should  pass  under  one  honest,  impartial^ 
and  competent  management,  if  such  can  be 
devised. 

In  order  to  make  my  meaning  perfectly 

clear,  I  will  imagine  two  possible  cases.  Two 
companies,  one  English  and  one  French,  have 
petroleum  wells  in  the  province  of  Ssuchuan,. 
and  the  only  exit  is  over  a  railway  controlled 
by  the  same  French  company.  Is  it  not  easy 
to  see  what  the  result  would  be  ?  Or  take 
another  case.  A  rich  district  is  at  the  terminus 
of  a  railway  under  German  management.  At 
a  certain  town  there  is  a  junction  with  a 
British  railway  by  which  the  coast  can  be  more 
easily  reached  than  by  continuing  the  journey 
on  the  German  railway.  Would  there  not  be  a 
temptation  to  so  arrange  the  through  rates  as 
to  deprive  the  English  railway  of  its  legitimate 
share  of  business  r 

Mines. 

It  is  in  the  exploitation  of  her  mineral 
resources  that  one  might  look  for  a  great 
improvement  in  China's  material  condition. 
We  know-  what  the  potential  wealth  is  in  this 

direction,  and  one  impatiently  longs  to  bring 
Ibis  wealth  to  the  surface.  With  coalfields,  it 
is  said,  sufficient  to  supply  the  whole  world  for 
3,000  years,  China  is  annually  importing  coal 
to  the  extent  of  1 ,400,000  tons  at  a  cost  of  one 
million  sterling.  Practically,  mining  has  not 
yet  begun  ;  a  little  scratching  here  and  there, 
but  except  in  one  instance  nothing  is  being 
done  on  a  large  scale.  I  think  U  is  here  rather 
than  in  railway  extcngi|i|p^|^«^(li9i@0^*6ac- 
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tioos  for  the  employnient  of  British  capital, 
aad  what  is  of  as  great  importance  as  the 
profitable  employment  of  British  capital  is  the 
improved  condition  of  the  people  which  must 
result  from  the  opening  of  a  new  industry  on  a 
large  scale.  Left  to  itself,  the  Chinese 
<jovenimeat  is  willing  to  leave  all  minerals 
where  they  are  now— safe  beneath  the  surface  ; 
but  once  the  persistent  foreigner  insists  on 
being  given  an  opportunity  of  extracting  them , 
Chinese  subjects  will  follow  in  his  wake,  and 
claim  their  share  of  the  newly-discovered 
riches.  Here,  as  in  many  other  instances,  we 
shall  probably  fight  the  fight,  aad  the  Chinese 
Tilt  reap  the  fruits  of  victory,  but  it  all  makes 
for  what  should  be  our  chief  aim  :  the  amelior- 
ation of  the  condition  of  the  Chinese  people. 

In  the  new  Commercial  Treaty,  which  owes 
its  existence  to  the  Boxer  outrage,  China 
undertook'  within  one  year  to  conclude  the 
revision  of  the  existing  mining  regulations. 
Sfae  promised  that 

"  Wtih  all  expeditioD  and  earnestness  she  would  go 
into  the  whole  question,  and,  selecting  fnun  the  rales 
«f  Gi^  Britain,  India,  and  other  countries  regnlatioos 
which  seem  applicable  to  the  condition  of  China,  she 
would  recast  ber  present  mining  rules  in  such  a  way 
that,  while  promoting  the  interests  of  Chinese  sub- 
jects, and  not  injuring  in  anyway  the  sovereign  rights 
of  Cliina,  these  rules  should  offer  no  impediment 
to  the  attraction  of  foreign  capital,  or  place  foreign 
-capitalists  at  a  greater  disadvantage  than  they  would 
he  under  generally-accepted  foreign  regulations." 

This  is  the  sott  of  fine-sounding  obligation 
that  the  Chinese  Government  like  to  enter 
into,  for  they  think  that  the  chief  value  of  a 
Treaty  article  is  its  elegant  phraseology,  and 
they  have  come  to  believe  that  we  set  as  great 
-Store  by  the  shadow  as  by  the  substance.  It 
is  now  over  two  years  since  the  Treaty  was 
signed,  but  the  new  mining  regulations  framed 
"in  the  spirit  above  indicated  have  not  yet 
appeared.  One  or  two  sets  of  mining  regula- 
tions, it  is  true,  have  been  published,  but  they 
appear  to  have  been  framed  with  the  object  of 
discouraging  the  employment  of  foreign  capital 
in  the  industry.  They  provide  that  in  any 
joint-stock  company  the  majority  of  shares 
mast  be  Chinese  owned  ;  Chinese  mine-owners 
may  not  borrow  money  from  foreigners  on  the 
«ecurity  of  the  mine,  hut  only  on  the  machinery 
■and  buildings,  and  this  only  after  the  permis- 
sion of  the  official  Mining  Board  has  been 
■obtained.  The  mining  licences  are  to  be  for 
■only  thirty  years,  and  may  only  be  granted  iu 
vespect  of  an  area  of  ten  square  miles.  Fit- 
mouth  royalty  on  coat,  antimony,  iron,  alum, 
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and  borax,  is  fixed  at  the  rate  of  5  per  cent. 

ad  valorem  ;  on  petroleum,  copper,  tin,  lead, 
sulphur,  and  cinnabar,  at  the  rate  of  ;*  per 
cent.  ;  on  gold,  silver,  platinum,  quicksilver, 
and  spelter,  at  the  rate  of  15  per  cent. ;  and  on 
diamonds  and  precious  stones  at  the  rate  of 
20  per  cent. 

It  now  remains  to  be  seen  what  modifications 
will  be  introduced  in  order  to  bring  these  rules 
into  harmony  with  the  spirit  of  the  Treaty,  but, 
meanwhile,  with  unknown  regulations  hanging 
over  their  heads,  British  companies  or  indi- 
viduals are  not  disposed  to  go  to  the  expense 
of  making  preliminary  researches. 

Chinese  provincial  authorities,  for  a  con- 
sideration, have  a  way  of  granting  exclusive 
mining  rights  to  large  slices  of  their  provinces, 
and  the  concessionaires  put  these  away  in 
their  desks  until  it  suits  them  to  begin 
operations.  Thus,  in  the  latest  report  of  the 
British  Commercial  Attach^  in  China,  it  is 
stated  that  the  provincial  Government  has 
granted  exclusive  mining  rights  in  the  north- 
east of  the  province  of  Fukien  to  certain 
Chinese  and  French  concessionaires,  and  a 
French  mining  engineer  of  high  repute  has 
obtained  a  careful  survey  of  the  goldfields  in 
that  locality.  These  are  described  as  very 
valuable,  and  a  company  is  being  formed  to 
commence  operations.  As  a  precaution,  it 
would  be  well  to  make  the  Chinese  Government 
redeem  their  promise  as  regards  liberal  mining 
regulations,  and  meanwhile  urge  them  to 
withhold  alt  concessions  until  the  promised 
regulations  have  been  published.  Otherwise 
we  shall  find  all  the  t}est  places  have  been 
reserved  wholesale. 

Internal  Taxation. 
If  I  were  asked  what  measures  would  have 
the  greatest  effect  on  the  material  prosperity 
of  China,  I  would  say,  first,  the  total  abolition  of 
every  form  of  internal  taxation  on  merchandise, 
and,  secondly,  improved  means  of  communica- 
tion. Our  Treaties  merely  concern  themselves 
with  imports  and  exports,  and  theoretically  the 
extent  to  which  these  may  be  taxed  is  fixed ; 
in  practice,  as  forty  years  of  experience  have 
taught  us,  the  safeguards  provided  by  the 
Treaties  are  effective  only  so  long  as  the 
foreign  merchant  has  a  personal  interest  in 
the  property,  and  keeps  his  eye  on  it.  Particu- 
larly in  the  case  of  exports  is  the  limitation 
fixed  by  treaty  a  delusion.  Goods  which  may 
perhaps  be  exported  eventually  form  part  of 
the  domestic  trade  ol.^g^^CPO'gPrli^'" 
stages  of  their  existence,  and  dutfng  this 
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period  they  are  liable  to  be  burdened  with 
every  legal  and  illegal  tax  which  ingenious 
and  rapacious  tax  collectors  cati  invent.  It  is 
only  after  they  have  been  sold  to  a  foreigner, 
and  have  been  ear-marked  for  exportation, 
that  the  protective  clauses  of  the  Treaties  come 
into  operation.  We  know  how  the  commerce 
between  two  independent  countries  can  be 
injured  and  even  killed  by  excessive  and 
uncertain  duties.  In  China  it  is  not  a  question 
of  independent  countries,  but  of  adjacent 
provinces,  even  of  oeighb6uring  districts,  one 
might  almost  say,  of  next-door  villages.  In 
America,  I  suppose  a  man  could  start  with  a 
carload  of  Califomian  canned  goods,  and  take 
them  through  every  State  of  the  Union,  and 
finally  find  a  market  in  New  York,  without 
having  been  questioned  or  delayed,  or  taxed 
by  any  Government  official.  In  China,  on 
such  a  journey  he  would  have  paid  out  much 
more  than  the  goods  were  worth,  or  he  would 
have  had  to  sell  the  best  part  of  his  cans  to 
pay  the  taxes  on  the  survivors.  Under  such 
conditions,  what  chance  is  there  for  any 
district  to  do  itself  justice  by  producing  the 
very  things  it  is  most  suited  for,  and  disposing 
of  them  in  the  best  markets  ?  It  is  not  only 
the  crushing  burden  of  taxes  that  the  producer 
has  to  reckon  with,  but  there  are  the  delays, 
worries,  and  persecutions  which  the  owner  of 
the  goods  is  exposed  to  when  he  ventures  on  a 
journey.  In  America,  a  man  in  Florida  can 
calculate  at  what  price  and  in  what  time  he 
can  deliver  firuit  in  Chicago,  and  he  makes 
contracts  accordingly.  The  southern  man  in 
China  can  make  no  such  calculations.  His 
wares  on  arrival  at  destination  might  cost  20 
per  cent,  more  or  20  per  cent  less  than  he 
calculated.  Production  to  the  utmost  capacity 
in  any  locality  is  thus  much  discouraged,  and 
districts  within  certain  limits  have  in  a  great 
measure  to  be  self-supporting.  The  channels 
through  which  districts  remote  from  each 
other  can  most  easily  exchange  their  products 
are  those  that  exist  by  means  of  steamers 
plying  between  Treaty  ports,  and  this  relief  to 
domestic  trade  is  an  indirect  and  uncalculated 
result  of  foreign  Treaties  with  China. 

It  is  not  only  the  practices  of  the  native  tax 
officers  in  the  interior  which  call  for  criticism 
and  are  capable  of  improvement.  The  remedy 
here,  I  fear,  must  wait  until  wiser  counsels 
prevail  at  Peking,  or  until  some  events, 
unforeseen  at  present,  place  the  foreign  Powers 
who  wish  China  well  in  a  position  to  compel 
reform.  The  opportunity  of  a  hfetime  came 
in  igoo  when  after  the  Boxer  affair  foreign 


troops  occupied  Peking,  and  the.  terrified 
Government  was  in  the  mood  to  make  adequate 

reparation.  Here  was  the  opportunity  to 
render  the  people  of  China  great  service  by 
exacting  from  them  what  a  wise  and  good 
Government  ought  to  give  to  its  people  volun- 
tarily. The  foreign  Powers,  acting  in  concert^ 
need  have  asked  for  nothing  which  would  not 
in  the  first  instance  have  been  of  direct 
advantage  to  the  country,  and  our  compensa- 
tion would  have  come  later  in  the  shape  of  a 
vastly  increased  trade.  But  unfortunately  the 
foreign  Powers  interested  seemed  unaUe  to 
act  in  concert,  except  for  the  rather  ignoble 
purpose  of  extorting  money  out  of  the  Chinese 
Government,  which,  of  course,  meant  money 
extorted  from  the  Chinese  people.  Everything" 
else  but  indemnity  seems  to  have  been  lost 
sight  of,  and  day  after  day  for  some  six  months 
the  representatives  of  foreign  Powers  were 
engaged  in  discussing  the  ways  and  means  of 
China  to  make  up  a  sum  of  ^^65,000,000,  and 
when  this  had  been  satisfactorily  arranged,, 
more  discussions  took  place  as  to  how  the 
spoils  should  be  divided.  After  this  came  the 
turn  of  the  Chinese  Government  to  apportion 
the  debt  over  the  various  provinces,  and  then> 
the  innings  of  the  tax  gatherers,  who  proceeded 
to  collect  from  the  merchants  and  people 
twice  as  much  as  was  required.  This  oppor- 
tunity has  gone,  and  if  it  requires  the  same 
series  of  atrocities  to  bring  it  back  may  it 
never  retimi. 

But  there  are  certain  obstacles  in  the  way  of 
trade  which,  as  they  are  caused  by  the 
unreasonable  application  of  regulations  framed 
for  other  purposes,  and  are  the  direct  outcome 
of  our  negotiations  with  China,  might  be 
removed  on  the  representation  of  foreign 
Powers.  The  rules  which  were  fi'amed  over 
forty  years  ago  when  the  Treaty  ports  were  few 
are  made  to  do  duty  now  when  the  conditions- 
are  very  different.  In  come  instances  the 
result  is  absurd,  but  as  it  does  not  afi'ect  the 
resident  merchant  directly,  the  injury  to  trade 
in  general  is  overlooked.  In  order  to  justify 
my  criticism.  I  must  give  you  one  or  two- 
examples,  and  this  necessitates  a  little  pre- 
liminary explanation.  Imports  from  foreign- 
countries  and  exports  to  foreign  countries  pay 
a  duty  of  roughly  5  per  cent.  This  is  coUected 
by  what  is  known  as  the  Maritime  Customs — 
a  well-administered  service  organised  by  Sir 
Robert  Hart.  In  the  early  days,  what  is 
known  as  coast  trade — the  French  cabotage — 
really  was  a  coast  trade^  that  is,  it  meant  the 
carrUge  of  m^TQha.r^§^^^i@^^0^!^me. 
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vessels  from  one  coast  port  to  another.  The 
«duty  on  such  merchandise  is  5  per  cent,  at 
<he  port  of  shipment  and  2}  per  cent,  at  the 
port  of  discharge,  per  cent,  in  all ;  so  here 
f  s  the  anomaly  of  the  Chinese  paying  a  higher 
rate  of  duty  on  what  is  produced  in  his  own 
country  than  on  a  similar  article  imported 
4rom  abroad.  As  a  matter  of  fact,  the  home- 
made article  is  much  more  severely  handi- 
capped than  this,  hat  it  would  puzzle  you  !f 
I  attempted  to  explain  the  complicated  fiscal 
■absurdities  which  bring  this  about.  You  must 
<ake  my  word  for'  it  that  it  is  so,  and  one 
ludicrous  result  is  that  in  some  cases  Chinese 
produce  is  sent  from  one  part  Of  China  to 
.another,  not  by  the  most  direct  route,  but  in  a 
•roundabout  way  through  a  foreign  country,  as 
•thereby  it  becomes  classed  as  a  foreign 
import ;  and  such  preference  is  there  accorded 
to  foreign  imports  as  distinguished  from  native 
foods  that  it  is  profitable  to  pay  two  duties — 
one  on  exportation  and  the  other  on  reimporta- 
tion— merely  for  the  sake  of  giving  the  article 
■a  pseudo-foreign  character. 

Can  you  conceive  English-made  goods  from 
Liverpool  being  cleared  for  Antwerp  and  then 
Te-imported  into  London,  and  paying  duties 
both  ways,  because  hy  so  doing  it '  escaped 
heavier  duties  ?  Well,  this  is  what  happens  in 
Oiina.  The  neighbouring  British  colony  of 
Hong-kong,  a  foreign  port  yaa  China,  seems  to 
tiave  been  ient  by  ivovidence  to  facilitate  this 
operation. 

This  rule  which  requires  Chinese  goods  from 
one  coast  port  to  another  to  pay  a  duty  of  i\ 
per  cent,  has  been  extended  to  all  places,  even 
nn  the  interior,  which  are  open  to  foreign 
'merchants,  so  we  now  witness  the  absurdity  of 
native  produce  paying  this  duty  when  carried 
hy  ships  between  two  places  only  a  few  miles 
dpatt.  Bat  still  worse  fiscal  enormities  are 
fieipetrated  in  China.  The  disabilities  under 
which  native  manufactures  labour  may  he 
•estimated  if  I  give  a  typical  case— that  of 
matches.  All  the  component  parts,  wood, 
■chemicals,  and  everthing  else,  pay  import  duty 
at  Shanghai.  Then  the  finished  article  pays 
export  duty  on  leaving  Shanghai,  and  another 
import  duty  on  arrival  at  Canton ;  that  is,  it 
would  pay  all  this  if  it  could  stand  it,  but  it 
has  given  up  the  attempt  long  ago,  and  now 
Chinese  use  Japanese  matches.  I  will  only 
cite  one  more  instance.  The  north  of  China 
produces  a  certain  kind  of  wild  silk.  There 
would  be  a  sale  fr>r  it  in  Europe  if  it  was  wound 
in  hanks  of  the  proper  size,  but  this  can  only 
be  done  by  expert  hands  in'  the  Canton 


province.  I  believe  one  venture  was  attempted, 
but  it  could  not  be  followed  up  because,  oh 
leaving  the  north  the  silk  had  to  pay  one  duty, 
on  arrival  at  Canton  it  had  to  pay  another,  and 
then  a  third  duty  when  it  was  exported  fr«m 
Canton.  This  all  comes  from  the  bigoted  idea 
that  trade  exists  only  to  be  taxed,  that  mer- 
chandise must  pay  for  the  privilege  of  moving 
about,  and  that  if  it  cannot  afford  to  do  it  it 
had  better  stay  at  home.  This  is  not  exactly 
killing  the  goose  that  lays  the  golden  eggs, 
but  it  prevents  the  hatching  of  the  egg  that 
would  produce  that  goose.  All  of  which 
reacts  very  injuriously  on  our  own  trade  with 
China. 

Steam  Navigation  in  Inland  Waters. 

Much  was  expected  from  the  opening  of 
inland  waters  to  steam  navigation,  but  again 
unreasonable  restrictions  and  vexatious  regula- 
tions have  marred  what  might  have  been  a 
concession  of  real  value.  Under  the  existing 
rules,  one  class  of  steamer  may  ply  between 
two  Treaty  ports,  but  may  not  carry  goods 
for  intermediate  places.  Another  class  of 
steamer  may  carry  goods  to  intermediate 
places,  but  may  not  go  as  far  as  the  next 
Treaty  ports ;  it  must  return  to  the  port  whence 
it  started.  Our  English  rivers  are  too  small  to 
enable  me  to  give  you  an  example,  but  a 
railway  will  serve  the  purpose.  It  is  as  if  the 
Board  of  Trade  were  to  make  regulations 
allowing  the  London  and  South-Westem  Com- 
pany to  run  goods  trains  from  London  direct  to 
Portsmouth,  but  forbidding  these  trains  to 
deliver  goods  at  Guildford  or  Haslemere. 
Goods  for  these  latter  places  must  be  sent  by 
another  train,  which,  having  accomplished  its 
mission,  must  return  to  London. 

China  is  blest  with  a  good  system  of  water- 
ways, and  where  these  are  available  Chinese 
people  know  how  to  take  full  advantage  of 
their  opportunities,  but  waterways  after  all  are 
but  thin  threads  on  a. map,  and  the  greater 
part  of  the  country  has  to  depend  on  other 
means  of  communication.  Roads  in  China,  as 
we  understand  roads,  do  not  exist ;  there  is  a 
right  of  way  and  that  is  all.  AVhen  land 
transport  has  to  be  resorted  to,  the  distance 
which  it  is  profitable  to  move  goods  is  very 
limited.  Cart  hire  comes  to  nearly  3d.  a  ton 
a  mite ;  pack  animals  about  the  same ;  and 
porters'  wages  would  work  out  at  about  4d., 
but  the  excessive  cost  is  not  all ;  goods  that 
can  only  be  moved  ten  to  twenty  miles  a  day  it 
often  does  not  pay  to  move  at  all.  Facilities  for 
rapid  and  cheap  transportation  create  a  trade 


300 

where  no  trade  existed  before,  as  the  few  rail- 
ways  now  in  operation  in  China  have  amply 
shown  ;  and  new  industries  crop  up  as  soon  as 
means  are  provided  for  conveying  the  product 
to  a  market.  If  ever  the  time  comes  in  China 
when  her  products  can  be  moved  all  over  the 
empire  without  let  or  hindrance  at  the  rate  of 
a  penny  a  ton  a  mile,  there  will  be  no  repining 
for  the  good  old  days.  And  it  will  be  then 
that  her  commerce  with  other  countries  reaches 
a  volume  commensurate  with  her  natural 
resources  and  the  industry  of  her  people. 

It  is  now  time  that  I  returned  to  my  text, 
and  took  upon  myself  the  risky  task  of  fore- 
casting the  future. 

Future  Developments. 
As  it  has  been  slowly  doing  in  the  past, 
China's  international  trade,  in  the  absence  of 
greatly  disturbing  causes,  will  continue  to  grow 
in  the  future.  Even  without  any  systematic 
effort  on  either  side,  continuous  intercourse 
between  buyers  and  sellers  must  occasionally 
suggest  some  fresh  opportunity  of  doing  busi- 
ness ;  such  an  industrious  people  as  the  Chinese 
if  left  undisturbed,  does  not  consume  its  capital, 
but  continues  to  accumulate  it ;  and  even  under 
the  existing  regime  a  gradual  improvement  is 
discernible.  At  the  present  time,  we  English 
are  satisfied  that  we  have  a  fair  share  of  the 
China  business ;  by-and-bye  when  this  business 
has  increased  considerably,  and  our  own  share 
has  also  grown,  we  shall  yet  be  disappointed  if 
we  find  that  in  comparison  with  other  nations 
we  have  not  been  progressing  in  the  same  pro- 
portion ;  but  it  wiU  require  more  energy  than 
we  are  now  displaying,  and  also  a  change  of 
tactics  if  we  are  to  improve,  I  do  not  say  only 
to  the  same  extent,  but  in  the  same  ratio  as 
others. 

If  the  British  manufacturer  is  desirous  of 
seeing  a  greater  demand  for  his  goods.  I  do 
not  think  he  must  look  for  assistance  from  the 
British  merchant  in  China.  The  resident  mer- 
chant in  China  can  be  trusted  to  look  after  his 
own  interests ;  but  he  does  not  consider  it  his 
business  to  develop  the  commerce  between 
East  and  West  except  when  he  sees  a  personal 
gain  in  doing  so.  The  larger  firms  who  have 
capital  have  tried  various  methods  and  have 
settled  down  to  a  beaten  track  which  answers 
their  purpose.  They  will  be  pleased  to  do  a 
larger  business  with  any  one  wbo  comes  to 
them ;  but  they  do  not  attempt  to  find  new 
markets  for  their  goods  or  other  people's,  nor 
to  discover  any  new  products  suitable  for  ship- 
ment to  Europe.   They  are  satisfied  that  all 
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that  their  own  efforts  can  accfHnpIish  witb 
profit  has  been  done,  and  they  are  content  to 

wait  until  more  business  comes  their  way. 
Indeed  I  imagme  that  some  of  the  prosperous- 
firms  would  ask  "  Why  don't  you  leave  well" 
alone.''"  fori  can  easily  conceive  how,  under 
changed  conditions,  our  trade  with  China  might 
largely  increase  without  proving  profitable  to 
those  already  in  the  field.  Changed  conditions- 
might  bring  competitors  who  under  prcsenb 
conditionii  would  have  no  chance. 

Under  the  present  order  of  things  manufac- 
turers at  home  can  scarcely  regard  the  mer- 
chant in  China  as  adequately  representing  their 
interests ;  and  although  they  can  only  act 
effectively  in  China  through  Englishmen  resi- 
dent there  it  would  seem  that  they  should 
themselves  watch  the  course  of  events  in  that 
country  very  carefully  for  themselves. 

British  trade  in  China,  that  is  to  say  trade 
conducted  not  only  in  British  goods  but  by 
British  hands,  has  undergone  a  transforma- 
tion. The  change  has  been  gradual  and 
has  extended  over  many  years,  and  those 
engaged  in  it  have  found  it  difficult  to  adapt 
themselves  to  the  new  methods.  The  meta- 
morphosis is  not  so  much  in  the  British  trader 
himself  as  in  those  with  whom  the  trade  is 
conducted,  viz.,  the  Chinese.  British  trade 
still  flourishes,  but  its  profits  are  no  longer 
distributed  in  the  same  direction,  nor  do  they 
benefit  the  same  persons.  The  Chinese  pur> 
chaser  has  been  learning  how  to  dispense  with, 
the  'British  intermediary,  and  the  smaller 
British  merchant  of  the  old  school  finds  his  old 
occupation  gone.  There  was  a  time  when  the 
British  merchant  had  few  rivals  in  the  field- 
Now  he  has  many,  and  his  European 
competitors  are  yearly  becoming  more 
numerous  and  formidable.  They  come  un- 
hampered with  old  associations  and  prepated. 
to  adapt  themselves  to  the  new  conditions.. 
Hankow  is  a  notable  example  of  this.  For 
them  the  dwindling  tea  trade  is  a  matter  of  no> 
concern  ;  they  never  depended  on  it,  and  they 
have  been  content  to  look  out  for  something 
new.  The  silk  trade  also  is  not  such  a  British, 
preserve  as  it  once  was  ;  it  gives  a  living  to 
merchants  of  other  nationalities.  Thus  British, 
firms  grow  less  in  number,  and  our  European 
rivals  fill  the  gap.  When  a  new  opening  pre- 
sents itself  the  aforesaid  rival  is  quicker  to 
seize  the  opportunity.  Hankow  is  lo^ng  its> 
tea  trade  with  Europe,  but  new  exports  have 
been  found  to  take  its  place.  The  new  trade^ 
however,  is  chiefly  in  the  hands  of  French  and 
German  firms.   Agg^^^^yC@|3Qg{i^  the 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


j^in^  lo.  igos.       JOURNAL  OF  THE  SOCIETY  OF  ARTS, 


Belgians  have  secured  for  themselves  all  the 
Chinese  contracts  for  machinery  of  every 
description,  the  local  arsenal,  ironworks,  and 
mint  being  fitted  with  their  manufactures.  The 
blame  here,  as  in  other  braDches  of  trade,  would 
seem  to  lie  with  the  firms  in  England  who 
make  no  serious  effort  to  push  their  goods  in 
opposition  to  those  of  other,  countiies.  To 
send  illustrated  catalogues  and  price  lists  to 
local  firms  is  not  enough.  The  only  effectual 
method  is  to  send  accredited  agents  with  full 
particulars  to  the  official  in  charge  of  factories 
in  order  to  expound  the  advantages  of  British- 
made  machinery,  or  to  native  merchants  in 
order  to  point  out  the  superiority  of  the  article 
which  they  are  trying  to  sell,  and  to  secure 
orders  therefor.  It  is  the  manufacturer  who 
must  go  to  the  trouble  and  expense  of  pushing 
his  goods  and  creating  a  demand  for  them. 
When  that  stage  has  been  reached  he  can 
safely  leave  the  rest  to  the  resident  merchant. 
It  may  be  too  much  to  ask  any  one  manufac- 
turer to  go  to  the  expense  single-handed, 
but  it  would  seem  possible  for  a  number 
of  firms  who  do  not  compete  to  combine  in 
investigating  ihe  possibilities  of  the  China 
market,  and  sLare  the  expense  of  introducing 
their  goods.  For,  example,  the  demand  for 
mechanical  appliances  will  grow,  but  it  will 
grow  more  quickly  if  the  Chinaman  is  not  Ipft 
to  discover  the  advantage  of  them  unaided. 
You  must  have  an  expert  who  can  demon- 
strate that  an  article  is  needed,  and  then  pro- 
ceed to  inform  his  customers  how  it  can  be 
procured. 

Similar  enterprise  as  regards  their  own  pro- 
ducts is  not,  i  fear,  to  be  looked  for  on  the 
part  of  the  Chinese  people.  They  will  neither 
seek  new  markets  for  their  goods  nor  try  to 
discover  new  articles  suitable  for  export.  On 
that  side  of  the  account,  therefore,  expan- 
sion will  be  slow,  the  more  so  that  one 
cannot  look  for  much  assistance  in  this  direc- 
tion from  the  local  foreign  merchants.  For, 
as  in  the  case  of  imports,  so  also  in  the 
matter  of  exports  have  the  conditions  of  trade 
changed.  Where,  some  years  ago,  a  few 
large  English  firms  with  ample  capital  bought 
China's  products  and  sent  them  to  Europe  on 
their  own  account,  there  are  now  many  small 
firms  who  receive  orders  from  Europe  or 
America  by  telegraph,  and  who  fulfil  these  for 
a  small  commission  at  no  risk  to  themselves. 
The  telegraph  and  banking  facilities  have 
made  it  unnecessary  to  possess  capital,  and 
the  business  of  the  export  merchant  in  China 
has  in  a  great  measure  changed  into  that  of 
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commission  agent.  One  of  the  consequences 
of  this  is  that  the  commission  agent  who  is 
buying  on  a  limit,  and  who  receives  his 
commission  cn  the  amount  of  the  invoice,  buys 
on  the  best  terms  he  can  at  the  Treaty  port, 
but  feels  no  inducement  to  spend  his  time  or 
his  money  in  trying  to  discover  new  articles 
suitable  for  export.  This  class  of  men,  if  they 
had  inducements  to  go  up  country  in  the 
course  of  their  own  special  business,  could  also 
have  served  the  interests  of  the  English  manu- 
facturer, but,  as  things  are  now,  they  can  be 
of  little  assistance. 

Province  of  Ssuchuan. 

I  have  already  spoken  of  the  need  of  better 
means  of  communication.  Nowhere  would 
this  bring  about  a  greater  change  than  in  the 
province  of  Ssucbuan.  The  man  who  likes  to- 
give  fire  play  to  his  imagination  may  see  a 
promised  land  in  that  far  western  province. 
Here  is  the  richest  portion  of  China,  with  a 
large  population,  practically  living  in  a  state 
of  isolation.  The  Red  Basin,  which  embraces 
about  two-thirds  in  extent  and  nine-tenths  in 
population  and  wealth  of  the  province,  may  be 
taken  to  have  an  area  of  about  100,000  square 
miles  and  a  population  of  45  millions.  This 
basin  is  shut  in  on  all  sides  by  high  mountains; 
clouds  cover  it  through  the  entire  winter,  keep-  - 
ing  in  heat  like  a  glass  roof,  so  that  the  climate 
is  remarkably  mild.  The  result  is  that  two 
and  sometimes  three  crops  are  obtained  in  the 
year.  Gold,  copper,  lead,  iron,  coal  and  many 
other  minerals  are  all  found  in  the  province, 
and  sanguine  people  say  that  it  will  some  day 
supply  the  whole  of  China  with  petroleum. 
This  great  Ssucbuan  basin  has  excellent  water 
communication  throughout  its  extent,  but  there 
is  only  one  navigable  outlet,  the  river  Yangtze. 
Its  trade  with  the  districts  on  the  north,  west, 
and  south,  follows  mountain  roads  that  climb 
the  sides  of  the  basin.  These  roads  are  diffi- 
cult and  dangerous,  only  to  be  passed  by 
caravans  of  pack  animals,  and  by  porters.  Na 
wheeled  vehicle  can  reach  Ssucbuan  from  the 
east,  and  no  boat  either  except  by  the  Yangtze. 
Steamers  can  safely  navigate  the  mighty 
Yangtze  from  the  sea  to  the  town  of  Ichang,  a 
distance  of  i.coo  miles.  At  Ichang,  goods 
are  transhipped  into  native  boats  which 
fight  their  way  for  400  miles  against  the 
current,  and  through  the  rapids  and  cata- 
racts, all  the  way  to  Chungking,  (he 
comme-cial  metropolis  of  Ssucbuan.  This 
means  a  journey  of  from  30  to  45  days,  and 
the  cost  of  transport  come&4Q;£4         a  ton. 
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These  boats  on  the  upward  journey  are  hauled 
up  by  main  force  of  trackers,  as  many  as  300 
to  one  junk  in  the  difficult  places.  Accidents 
are  frequent,  but  thanks  to  the  way  in  which 
these  boats  are  built  in  watertight  compart- 
meats,  the  accident  seldom  results  in  total 
loss.  Sooner  or  later  most  of  the  cargo  arrives 
at  its  destination  in  some  sort  of  condition. 
In  the  face  of  such  difficulties  this  most  popu- 
lous and  rich  province  is  not  able  to  exchange 
commodities  to  any  extent  with  the  outer 
world.  But  it  is  not  only  the  difficulties  of 
transportation  that  restrict  the  movement  of 
merchandise  in  and  out  of  Ssuchuan.  The 
Chungking  merchant  who  wishes  to  visit 
Shanghai  on  business  must  count  on  being 
absent  some  three  months;  and  the  inaccessi- 
bility of  the  province  causes  banking  airange- 
ments  to  be  very  defective.  Two  of  the  most 
serious  drav^backs  to  merchants  in  Ssuchuan 
are  want  of  sufficient  capital,  and  consequent 
inability  to  make  the  most  of  their  opportuni- 
ties, and  the  length- of  time  elapsing  between 
the  payment  of  goods  in  Shanghai  and  their 
arrival  in  Chungking. 

I  think  it  has  now  been  demonstrated  that 
steam  navigation  above  Ichang  is  so  uncertain 
and  risky,  that  commercially  it  cannot  pay. 
Given  plenty  of  horse-power  and  time  for 
effecting  repairs,  a  steamer  may  as  a  feat  be 
got  through ;  but  as  a  business  venture  the 
idea  has  been  given  up.  It  is  railways  that 
are  wanted  to  put  Ssuchuan  in  touch  with  the 
lower  provinces  and  the  outer  world,  and  when 
they  have  been  constructed,  then  will  the 
visions  of  my  imaginative  friend  be  realised. 

The  War  akd  After, 
The  present  war  cannot  but  have  very  im- 
portant consequences  for  the  commercial  situ- 
ation in  China.  It  is  unquestionable  that  for 
us  the  best  thing  is  a  strong  and  independent 
China,  so  we  may  well  be  pleased  at  the  suc- 
cess of  Japan  if  it  puts  a  stop  to  the  insidious 
designs  of  certain  Powers  on  the  independence 
of  that  country.  England  is  very  unwilling  to 
contemplate  such  a  thing  as  partition ;  a 
broken  up  China  would  be  extremely  injurious 
to  our  trade,  and  as  a  last  resource  in  self- 
defence  we  would  have  to  join  in  the  scramble ; 
so  we  earnestly  try  to  believe  that  the  catas- 
trophe is  not  coming,  and  when  any  ominous 
signs  appear  we  look  the  other  way.  What 
has  of  recent  years  been  going  on  in  Man- 
churia, in  Shantung,  and  in  Kwangsi  and 
Yunnan  might,  when  the  occasion  suited,  well 
lead  to  partition.    But  it  is  to  our  interest  that 


China  should  not  only  be  left  intact,  but  that 
she  should  be  able  to  take  care  of  herself,  for 
when  it  comes  to  hectoring  and  intimidation 
we  are  not  willing  to  go  the  length  of  otherSi 
and  our  friends  get  the  advantage  of  us. 

There  is  now  some  prospect  that  Manchuria 
will  again  become  a  field  for  the  enterprise  of 
all  comers ;  only  a  year  ago  it  bid  fair  to 
become  a  Russian  preserve.  The  resources  of 
Manchuria  are  capable  of  enormous  develop- 
ment.  It  has  at  present  a  sparse  population, 
and  it  has  been  estbnated  that  not  more  than 
one-fifth  of  the  whole  arable  land  is  at  present 
under  cultivation.  Both  in  agricultural  pro- 
ducts, as  well  as  in  animal  and  mineral  pro- 
ducts, a  very  large  trade  is  possible  as  soon 
as  good  means  of  communication  exist.  A 
recent  traveller  makes  the  following  observa- 
tion : — 

"  I  have  travelled  in  different  parts  of  China,  hat  I 
never  saw  a  sight  -which,  from  its  magnitude,  im- 
pressed me  so  much  with  the  vast  trade  of  China  as 
the  carrying  trade  from  north  to  south  in  Man- 
churia. In  one  day  we  met  at  least  one  thousand 
carts,  each  dran-n  by  five  animals,  heaxily  laden 
with  the  produce  of  the  interior,  beans,  hemp,  millet, 
skins,  &c.  In  one  place,  where  a  diflicult  gulley  bad 
to  be  crcHsed,  there  was  at  least  one  mile  of  carts, 
three  deep,  waiting  their  turn  to  pue." 

I  quote  this  passage  because  it  will  give  you 
some  idea  of  what  Manchuria  may  become 
when  goods  can  be  conveyed  cheaply  and  ex- 
peditiously, instead  of  by  slow  moving  carts  at 
the  rate  of  twenty  miles  a  day,  and  a  cost  of 
five  shillings  a  ton  per  day. 

Taking  a  hopeful  view  of  the  result  of  the 
war  I  think  we  shall  see  Japan  wielding  great 
influence  at  Peking.  Her  prestige  will  be 
enormously  enhanced,  and  China  who  all  along 
turns  a  deaf  ear  to  the  advice  of  the  Western 
Powers,  whose  motives  she  distrusts,  will  lend 
a  ready  ear  to  the  counsels  i^f  Japan.  She  will 
be  willing  to  accept  a  lesson  from  a  nation 
who  by  its  own  efiforts  in  the  course  of  one 
generation  has  risen  from  what  in  China's  eyes 
was  an  unimportant  State  to  what  in  China's 
estimation  is  now  the  dominant  power  in  the  Far 
East.  "  What  Japan  has  done  we  may  yet  do  " 
will  be  the  thought  passing  through  the  Chinese 
mind,  and  the  conviction  will  gain  force  that  the 
surest  way  to  achieve  a  like  success  is  to  accept 
ber  as  a  guide.  Whether  Japan's  teaching 
will  make  to  our  advantage  will  depend  on  the 
purpose  which  animates  her  in  exercising  her 
new  influence.  When  the  war  is  over,  Japan's 
chief  object  will  be  to  repair  the  waste  and 
to  set  about  improving  her  finai^ial  poution. 
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This  she  can  best  do  by  building  up  a  strong 
commercial  connection  with  her  neighbour,  and 
finding  in  China  opportunities  for  commercial 
and  industrial  development  such  as  she  has 
carried  out  with  marked  success  at  home. 
Natural  advantages  of  position,  and  social 
affinity  will  give  Japan  much  assistance,  and 
make  her  a  formidable  rival,  but  the  new  fields 
to  be  opened  will  be  accessible  to  all.  If  our 
trade  with  Japan  has  kept  on  growing  con- 
currently with  the  great  industrial  development 
of  that  country,  we  may  confidently  look 
forward  to  also  seeing  it  increase  in  China  if 
Japan  fortunately  succeeds  in  making  that 
nation  follow  in  her  footsteps. 


DISCUSSION. 
The  Chairman  said  the  audience  had  had  the 
adrantage  of  listening  to  a  paper  which  from  begin- 
ning to  end  had  been  replete  with  interest,  and  he  felt 
sure  they  had  reached  the  conclusion  that  alike  as  to 
ideas  and  snggestions  it  was  worthy  of  the  all-impor- 
tint  subject  with  which  it  dealt.  He  also  thought 
the  iUttstntions  shown  on  the  screen  had  been  admir- 
aUe.  The  author  had  omitted  very  few  facts  and 
considerttions  necessary  for  the  fonnation  of  correct 
impressions  with  regard  to  the  present  condition  of 
British  trade  with  China  and  its  prospects,  and  in  the 
points  that  he  bad  touched  upon  lightly,  doubtless 
for  diplomatic  reasons  only,  he  had  made  many  useful 
suggestions.  Any  complete  unravelling  of  the  ten- 
dency of  things  in  China  was,  it  seemed,  practically 
impossible,  owing  to  the  complexity  of  the  factors 
aiinng  out  of  the*  de^-elopment  of  the  policies  of 
foreign  powers.  But  the  author  had  said  enough  to 
show  that  they  need  not  despair  of  the  future  of 
Britidi  trade  and  commerce  in  China,  and  he  had  also 
hinted  that  they  were  by  no  means  confronted  by  any 
impossible  problems  or  intan^ble  solutions.  At  the 
same  time  he  thought  it  was  necessary  to  remember — 
and  Mr.  Brenan  emphasised  the  point  very  aptly — 
that  the  British  supremacy  of  former  years  no  longer 
existed  unchallenged,  because  foreign  nations,  in  pur- 
suit of  their  world  politics  as  they  understood  them, 
were  beginning  to  stand  up  to  England  and  to  dispute 
every  inch  of  ground  in  which  she  used  to  be  easily 
first.  It  struck  him,  with  regard  to  the  tidlway 
schemes,  that  ttiere  were  two  which  had  the  greatest 
possible  interest  for  those  who  wm  concerned  in 
Chinese  trade,  i.^.,  the  line  from  Canton  to  Hong- 
kong, which  traversed  a  vast,  populous,  and  fertile 
countiy,  and  thst  from  Shanghai  to  Nanning,  which 
also  tapped  some  of  the  richest  parts  of  China,  With 
respect  to  alupping,  large  as  was  the  English  propor- 
tion to  that  of  the  rest  of  the  whole  world,  yet  they 
would  more  and  more  begin  to  feel  that  if  England 
was  to  hold  her  own  in  that  domain  of  enterprise  she 
would  hsve  to  wske  op  to  the  neceaaties  of  the  situa- 


tion.  His  own  opinion  was  that  their  most  formid- 
able competitors  in  the  near  future  would  be  their 
friends  the  Americans.  He  thooght  that  if  England 
was  to  have  competitors  in  China  it  was  fortunate 
that  they  were  the  Americans,  l>ecause  he  made  bold 
to  say  that  in  the  orientation  of  the  foreign  policies  of 
these  two  kindred  nations,  whether  in  the  commer- 
cial, the  fiscal,  the  diplomatic  or  missionuy  line, 
they  saw  eye  to  eye,  and  were  in  complete  acct»d  and 
^leement.  He  was  rather  glad  to  hear  the  cheer 
with  which  that  remark  was  greeted,  because  he 
thought  some  present  •must  he  tempted  to  wish  that 
in  the  matter  of  their  home  pdicy  the  Ameticsns 
could  equally  see  eye  to  eye  with  England,  because 
who  could  fathom  the  vast  potenrialities  or  accurate^ 
gauge  the  possibilities  of  a  world-girdhng  union  ol 
that  description  ?  It  would  be  a  great  satisfaction  to 
us  to  know  that  in  the  elaboration  of  American 
imperial  aims,  English  methods  of  expan^iioa  would 
be  followed,  thereby  strengthening  the  policy  which 
made  few  Anglo-Saxon  dominion  in  the  Far  East. 
He  agreed  with  Mr.  Brenan  that  in  the  interests  of 
those  who  had  no  desire  to  grab  territory  in  China  it 
would  he  better  if  there  were  no  |»rtition  of  spheres 
of  interest ;  but  England,  he  feusd,  was  no  longer 
mistress  of  the  situation.  The  partition  of  China  took 
place  three  years  ago.  He  hoped  they  had  not  let 
slip  the  golden  opportunity  that  was  presented  to 
them  when,  in  the  course  of  that  partition,  the 
Yangtze  Valley  was  given  to  England  as  her  sphere 
of  influence.  Every  important  nation  acquiesced  in 
that  decision,  with  the  exception  of  Germany,  who 
made  what  he  considered  a  not  unjustified  reservation. 
She  said,  *'We  will  agree  to  acknowledge  the 
Yangtze  Valley  as  your  sphere  of  influence  if  you 
make  it  an  effective  occupation."  He  could  not  see 
that  any  special  peril  or  risk  was  attached  to  the 
enterprise  of  maldng  it  eiTective,  hat  seme  sort  of 
diplomatic  palsy  seemed  to  have  taken  possession  of 
English  statesmen's  minds.  That  rich  and  fertile 
valley,  populated  by  the  most  peaceably  disposed 
population  in  the  world,  appeared  to  have  been  made 
to  pass  under  England's  S})here  of  influeuce ;  the 
Pax  Briiannua  there  would  have  proved  an  untold 
blessing  to  the  Chinese,  and  would  have  brought 
extraordinary  advantages  to  English  commerce  and 
industry.  All  that  was  requued  was  that  several  good 
gunboats  shoold  patrol  up  and  down  the  Yangtze. 
He  did  not  know  whether  English  influence  had 
lapsed  there  or  become  vidated  by  our  not  having 
made  the  occupation  efiective,  but  it  looked  so  from 
the  free  and  easy  manner  in  which  Germany  was 
acquiring  railway,  engineering,  and  coalfield  rights, 
without  the  slightest  reference  to  English  views  or 
interests.  He  thought  Germany  must  have  been 
surprised  at  England  quietly  allowing  her  to  take  all 
those  concessions.  If  we  had  attempted  similar 
liberties  in  Shantung  we  should  very  soon  have  found 
out  that  there  were  other  masters  besides  the  Chinese 
in  that  province.  English  poUcy.in  the  Far  East 
showed  a  certam  amoB^tieS«^f«&^^i^I  |i@raitmg 
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Upon  events  as  they  might  shape  themselves  in  accord- 
ance with  the  caprice  and  the  pleasure  of  other 
powers.  He  could  not  imagine  why  it  should  be  so. 
Surely  it  could  not  be  because  England  was  afraid  of 
disturbing  the  European  concert.  He  believed  that 
concert  to  be  an  absolute  sham,  a  snare  and  a 
delusion,  because  every  power  with  the  exception  of 
America  was  going  its  own  way,  and  was  trying  to 
woric  out  its  own  salvation,  irrespective  of  the 
views  of  the  susceptibilities  of  England.  As  one 
interested  in  trade,  commerce,  and  banking  in  China, 
he  recognised  Lord  Lansdowne's  eagerness  to 
protect  British  interests,  but  'could  not  help  feeling 
that  some  sort  of  Pabnerstonian  mailed-6st  was 
necessary  at  the  present  moment  to  assure  our 
countrymen  that,  if  they  obtained  any  concession 
from  the  Chinese  Government,  that  concession  would 
be  absolutely  respected.  The  public  were  sometimes 
puzzled  to  understand  the  motives  of  our  policy  in 
the  Far  East.  Could  anyone  explain  why  Lord 
SaJisbury  scuttled  out  of  Port  Arthur  incontinently, 
an  action  which  ended  by  des[>oiling  Japan  of 
the  legitimate  fruits  of  her  victoiies,  with  the 
result  that  the  present  disastrous  war  was 
taking  place  in  Manchuria?  He  did  not  know 
whether  England  received  any  compensation  for 
that  complacency  towuds  Russia ;  he  should  think 
not,  judging  from  Muscovite  aggression  on  the 
borders  of  Afghanistan.  But  he  only  mentioned  this 
-matter  to  show  how  strange  to  the  uninitiated  like 
themselves  must  seem  those  occult  manifestations  of 
high  State  policy.  The  conclusion  to  which  he  had 
come  after  listening  to  the  author's  most  able  paper 
was  that  England  had  everj-thing  to  expect  from 
Japanese  progress  in  the  Far  East ;  that  Japan  was 
very  likely  to  join  China  in  opening  up  her  country 
and  granting  more  facilities  to  the  Chinese ;  and  that 
if  China  could  only  be  got  to  see  that  the  benefit  of 
her  0W&  people  would  be  the  benefit  of  her  own 
Ooverament,  then  be  thought  a  very  large  stride 
wonld  ha>-e  been  made  towards  the  regmesation  of 
that  country. 

Colonel  Manifoid  said  he  had  been  very  much 
interested  in  the  paper,  particularly  with  that  part 
which  dealt  with  Ssuchuan,  a  proxince  in  which  be 
had  (ravtlled  a  good  deal  during  the  past  five  years. 
It  was  probably  one  of  the  richest  provinces  in  China, 
while  its  population  was  extraordinary.  The  author 
had  referred  to  the  prospects  of  railway  communica- 
tion in  that  province,  and  the  fact  that  Mr.  Brenan 
deemed  it  posnble  meant  a  good  deal,  because  he  had 
travelled  extensively  in  that  region,  and  had  seen 
most  of  the  difficulties  of  the  country.  There  was 
no  doubt  that,  even  if  an  easier  route  was  not  dis- 
covered than  that  by  which  Mr.  Brenan  had  travelled 
into  Ssuchuan,  a  railway  line  over  any  route  not 
absolutely  unpracticable  would  be  a  most  profitable 
enterprise  and  also  a  most  profitable  undertaking  for 
British  trade.  He  believed  the  population  of  Ssuchuan 
was  estimated  by  the  Chinese  at  75,000,000:  the 


author  said  at  a  moderate  estimate  it  would  be 
45,000,000.  Captain  Hunter  and  himself  travdied 
through  Ssuchuan  in  1901-2  ;  shortly  afterwards  they 
were  at  the  Delhi  Durbar,  being  on  the  staff  con- 
nected with  the  manceu^Tcs,  and  were  thus  enabled 
to  see  a  good  deal  of  the  Delhi  plain.  Each  of  them 
had  obtained  statistics  of  the  population  of  the  Delhi 
plain,  and  found  that  the  population  was  about  800 
to  the  square  mile.  Comparing  the  Delhi  plain  in 
their  minds'  eye  with  what  they  saw  of  Ssuchuau, 
they  came  to  the  conclnuon  that  the  population  in 
that  province  of  China  was  conaderably  greater,  and 
that  Ssn-diuan,  in  many  districts,  must  probably 
have  a  population  of  1,200  to  1,500  to  the 
square  mile,  which  was  far  larger  than  on  any  agri- 
cultural area  in  Europe.  He  thought  probably  the 
author  must  also  ha^x  noted  the  enormous  extent  to 
which  India  was  interested  in  Ssuchuan.  The  trade 
which  passed  through  the  Customs  Office,  of  which 
an  accurate  note  was  taken,  amounted  to  about 
^2,300,000  per  annum,  which  represented  about  one- 
fifth  of  the  total  trade  of  the  Province  of  Ssu-chuan. 
Of  that  ^3,300,000,  ,800,000  was  in  Indian  cotton 
yams,  which  came  round  to  Shanghai  from  Calcutta 
and  Bombay,  and  thence  went  up  the  Yangtse.  A 
railway  which  would  avoid  the  dangerous  journey 
through  the  rapid  the  author  had  described  would 
be  of  the  greatest  importance  to  India,  and 
would  probably  lead,  by  means  of  extensions,  to 
a  linking  up  uith  Burma.  Even  in  the  present  stale 
of  communication  through  the  difficult  channels, 
rapids  and  gorges,  the  Indian  trade  might  be  enor- 
mously extended.  He  thought  everyone  must  agree 
u-ith  the  author's  remarks  on  the  subject  of  railwa>'s 
in  general,  but  unless  England  adopted  a  forward 
policy  commercially  the  business  would  verj-  likely 
pass  into  other  hands ;  a  sphere  ef  influence  would  be 
set  up,  prohibitive  tariffs  and  other  side  issues  would 
he  adopted,  and,  as  a  result,  English  trade  would 
very  seriously  suffer. 

Sir  J.  George  Scott,  K.C.T.E.,  sdd  that  in 
the  pre%ious  September  he  passed  up  the  Yangtze 
Valley  and  went  over  the  Hankow  and  Peking 
(or  Pe-han)  Railway.  From  what  he  saw  during 
that  journey  be  could  confirm  the  author's  state- 
ment that  English  influence  in  the  Yangtze  Valley 
was  declining,  there  being  almost  as  many  German 
steamers  running  from  Shanghai  to  Hankow  as 
British,  and  the  number  of  Japanese  steamers 
was  quite  as  large.  Under  those  circumtances 
he  was  afraid  that  English  influence  would  not 
remain  eflecti^'C  very  long  in  the  Yangtze  Valley, 
The  railway  he  had  mentioned  ran  through  the  centre 
of  the  great  plain  of  China,  which  was  the  most  culti- 
vated and  populous  part  of  the  whole  empire.  Three 
hundred  and  eighty  kilometres  of  the  railway  north 
from  Hankow  were  open  as  far  as  Yen  Cheng,  and  it 
was  possible  to  get  to  the  Yellow  River  in  ballast 
trucks  and  waggons.  When  he  pasted  through  in 
September  about  100  kilometres  of  tl^  extension  from 
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Peking  south  remained  to  be  finished,  but  one  coald 
taketickets  from  Peking  to  Shun      a  distance  of  about 
390  kilometres,  and  from  there  go  in  ballast  trucks  a 
further  150  kilometres.  It  had  been  announced  within 
the  last  fortnight  that  the  railway  was  finished,  which, 
he  presumed  meant  that  through  carriages  ran  from 
Peking  down  to  the  Yellow  River.    The  statement 
made  by  the  Chairman  that  nothmg  had  been  done 
with  reference  to  the  bridge  across  the  Yellow  River 
was  not  correct.    The  proposed  bridge  was  to  be 
aboot  two  miles  long,  and  the  approaches  on  either 
side  to  the  extent  of  probably  half  of  the  distance  had 
been  completed;  but  the  most  serious  part  of  the 
wwk  yet  remained  to  be  done.    The  engineers  of 
the  work,  who  were  principally  French,  were  not  at  all 
confident  that  the  bridge  could  be  built,  owing  to  the 
enormous  depth  of  shifting  soil  in  the  river  bed. 
Forty  feet  screw  piles  were  being  driven  into  the  river 
bed,  and  abntments,  composed  of  enormous  piles  of 
rock  and  concrete,  were  being  built ;  but  from  the 
experience  gained  on  a  number  of  rivers  of  a  similar 
character  in  the  country  the  engineers  were  not  at  all 
sanguine  of  the  result,  because  after  the  hea\y  rains 
of  the  (nei-ioQS  year  a  great  many  of  the  smaller 
bridges  which  were  built  on  the  system  proposed  to 
be  adopted  on  the  Yellow  River  had  bem  sw^ 
serioudy  damaged.   When  the  railway  was  finished 
enormous  quantities  of  goods  would  be  landed  at 
Hankow,  but  he  did  not  think  those  goods  would 
be  carried  in  British  ships.    Ten  years  ago,  when 
Mr.    Brenan   was  last  in  Hankow,    probably  no 
French    was   spoken,  but  it   was  now   the  ruling 
language  on  the  railway  line.    The  engine  drivers, 
the  men  in  charge  of  the  coolie!',  and  the  railway 
pc^iccmen  all  talked  French,  and  while  the  rail- 
way was  called  a  Belgian  railway,  nearly  all  the 
Capital  had  gone  into  French  hands.   The  French, 
Germans,  and  Japanese  were  \'ery  greatly  undermin- 
ing English  influence  on  the  Yangtze,  and  unless 
"England  buUt  a  railway  from  Burma  and  Shanghai, 
in  answer  to  the  trans-Siberian  Railway  and  the 
French  railway  from  Tonking,  he  did  not  think 
she  would  maintain  her  influence  in  the  Yangtze 
Valley. 

Mr.  R.  S.  GuNDRV,  C.B.,  thought  everyone  present 
would  agree  with  the  remarks  the  Chairman  had 
made  in  regard  to  the  political  situation,  and  the 
regret  he  expressed  that  England  stood  ^ide,  while 
France,  Germany,  and  Russia  were  allowed  to  despoil 
Japan  of  the  fruits  of  her  victory  in  1895,  A  pre- 
cautionary clause  guaranteeing  the  integrity  of  Korea 
and  stipulating  that,  if  Port  Arthur  were  retroceded 
to  China,  she  should  never  alienate  it  to  another 
Power,  might  have  gone  far  to  prevent  subsequent 
trouble.  The  self-abnegation  (should  he  call  it  ?) 
rflisplayed  in  that  case  was  followed  by  the  still  more 
remarkable  withdrawal  of  British  shi|  s  from  Port 
Arthur  at  a  moment  when  the  Russian  ships  were 
under  orders  from  St.  Petersburg  to  leave,  and  if  the 
Britisli  ships  had  stayed  there  another  twenty-four 
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hours,  they  would  have  found  themselves  alone.  Hie 
present  war  betweoi  Japan  and  Russia  seemed  to 

flow  directly  from  those  permissions,  just  as  all  that 
Russia  had  done  in  Manchuria  Bowed  from  the 
Cassini  Convention.  A  policy  of  spheres  of  interest 
or  influence  held  the  field  for  a  period  after  the  with- 
drawal from  Port  Arthur;  and  the  impression  was 
certainly  conveyed  to  the  people  of  this  country  that 
the  Yangtze  Valley  had  been  secured  as  the  English 
sphere.  The  first  nail  that  was  dri\-en  into  that 
proposition  was  die  giving  of  the  concession  for  the 
Peking-Hankow  railway  to  a  Franco- Belgian  com- 
pany. Tlie  China  Association,  with  which  he  had 
then  the  honour  to  be  connected,  addressed  a  letter 
to  the  Government  when  the  question  was  at  its 
height,  suggesting  that  the  concession  ought  to  be 
secured  at  all  costs  for  England  if  British  interests 
were  to  be  preserved  in  the  Yangtze  region,  as  it 
was  altogether  inconsistent  with  those  interests  that 
a  great  railway,  built  by  Franco-Russian  capital  and 
supported  by  Franco- Russian  diplomacy,  should  be 
driven  down  into  the  heart  of  the  Yangtze,  and  that, 
inasmuch  as  private  enterprise  could  not  fight  State- 
aided  enteiprise,  the  Government  should  guarantee 
2^  per  cent,  on  the  j^5,coo,ooo  required  to  construct 
the  railway.  The  project  did  not  find  favour,  and 
same  of  the  consequences  had  been  made  apparent 
by  the  last  speaker.  The  rival  policies  of  "  spheres 
of  influence  "  and  of  "  integrity  and  the  open  door  " 
would  be  revived,  probably,  in  the  negotiations 
whicb  would  attend  the  termination  of  the  present 
war.  He  imagined  there  would  be  a  marked  division 
of  the  Powers  when  that  question  arose,  for  certain 
of  them  which  were  interested  in  extending  and 
strengthening  their  influence  in  China  would  be  in- 
terested in  letting  Russia  down  as  quietly  as  possible 
in  Manchuria.  In  the  other  camp  would  be  found 
England,  America,  and  Japan,  who  had  declared  in 
favour  of  maintaining  the  integrity  of  China,  and  they 
shonld  be  strong  enough,  if  they  stuck  to  their 
determination,  to  carry  it  through.  It  was  not  a 
policy,  however,  which  could  be  achieved  by  pious 
aspiration  alone ;  a  very  decided  opinion  would  have 
to  be  expressed  if  it  was  to  be  carried  through. 

Mr.  J.  D.  Rees,  C.I.E.,  remarked  that  the  author 
of  the  paper  had  spoken  of  China  after  the  present 
war  accepting  the  guidance  of  the  Japanese.  That  was 
really  a  very  innocent  statement;  but  be  thought  it  was 
worth  while  getting  from  a  speaker  who  ai»j(»'ed  a  repu- 
tation such  as  Mr.  Brenan  had,  exactly  what  he  meant 
by  that  statement.  At  the  present  moment,  when 
Russia,  crushed  in  the  field  and  troubled  with  internal 
revolution,  was  at  her  wit's  end  to  justify  her  conduct 
in  any  direction,  a  great  deal  was  heard,  even  from 
those  who  should  know  belter,  about  the  Yellow 
liogie ;  and  he  should  be  glad  to  hear  from  the  author 
that  when  he  referred  to  China  taking  the  advice  of 
Japan,  he  did  not  contemplate  any  alliance  between 
those  nations  for  the  purpose  of  making  any  hostile 
attack  upon  the  Westi3i^g,,%;p@0«©g}|C^' 
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the  Chinese  uid  Japanese  were  no  more  likely  to 
combine  together  to  attack  the  West,  than  France  and 
England  were  likely  to  comliine  to  go  on  a  filibuster- 
ing expedition,  to  attack  the  East ;  in  fact,  the  one 
was  jost  as  likely  as  the  other.  But,  in  spite  of  that, 
responsible  organs,  occupying  a  position  in  foreign 
coontries  similar  to  the  position  held  by  The  Times 
in  England,  were  constantly  putting  forward  that 
statement  as  a  possible  fact,  with  the  object  of  look- 
ing io  the  end  when  the  powers  would  come  in  again 
to  divide  the  spoils  which  they  hoped  to  get  at  the 
conclusion  of  the  present  war.  He  himself  had  been 
called  a  "  foreign  devil "  from  Canton  to  the  coun- 
try beyond  the  Great  Wall,  but  he  had  accepted 
the  epithet  as  descriptive  and  not  abuave.  He 
was  treated  there  with  some  kindness  and  con- 
sideration, and  he  was,  theref<HV,  glad  to  hear  a 
paper  in  which  China  was  not  visited  with  unmea- 
sured abuse  and  condemnation.  He  was  roughly 
handled  the  other  day  in  Scotland  for  describing 
Japan  as  a  comparatively  free  trade  country.  It  was 
a  comparatively  fiee  trade  country  <'ompared  with  its 
neighbours,  China  and  Russia.  The  influence  of 
Japan  upon  China  would  all  be  in  the  direction  of 
free  trade ;  it  was  not  likely  to  have  any  other  effect. 
He  hoped  the  author  would  be  able  to  state  that  that 
was  Uie  only  respect  in  which  he  meint  that  China 
was  likely  to  follow  the  lead  of  Japan  after  the  war 
was  over.  He  hoped  every  occanon  wonld  be  sdzed 
for  dispelling  the  foc&h  Yellow  terror,  which  was 
bong  put  forward  simply  in  view  of  some  unjustifiable 
arrangement  for  robbing  Japan  of  her  victory,  as 
took  [^ce  on  a  former  occasion,  when  she  was 
despdled  of  Fort  Arthur. 

Mr.  Brenan,  replying  to  Mr.  Rees,  said  that  if 
his  forecast  turned  out  to  be  correct,  and  if  China, 
accepting  the  teaching  of  Japan,  embarked  on  a 
course  of  reform,  and  became,  as  well  she  might, 
cwa  more  powerful  than  her  teacher,  still  in  his 
opinion  this  need  not  cause  any  alarm  to  Western 
nations.  Ndther  China  nor  Japan  were  ambitious 
in  the  sense  of  being  aggressive.  They  needed  to  be 
strong  for  the  purpose  of  defence  ;  but  ndther  Power, 
however  strong  it  might  become,  would  be  hkely  to 
use  its  strength  on  our  side  of  the  world ;  it  would  be 
used  for  protecting  the  Far  East  from  the  encroach- 
ments of  Western  nations.  Japan  has  been  showing 
us  bow  she  can  use  her  strength  tn  this  respect.  It 
would  not  he  surprising  if  Japan's  success  suggested 
to  her  the  advisability  of  further  increasing  the 
powers  of  resistance  by  calling  into  life  the 
latest  forces  of  China,  and  effecting  an  alliance 
for  mutual  protection ;  and  in  the  accomplish- 
ment of  this  design  both  countries  had  the 
speaker's  good  wishes.  For  China  to  become  strong 
she  must  go  to  the  expense  of  organising  and  maintain- 
ing efficient  and  adequate  forces.  The  want  of  money 
for  these  purposes  might  stimulate  her  to  adopt  wise 
measures  for  the  development  of  national  wealth  and 
prosperity ;  and  a  strong,  wealthy,  prosperous  China 


had  been  the  keynote  of  the  speakers'  remarks  this 
afternoon.  The  Yellow  peril  need  cause  alarm  to  no 
one  who  had  honest  intentions  towards  China.  The 
nations  who  had  vidons  of  a  Yellow  peril  were  those 
-  who  liked  to  fish  tn  troubled  waters,  and  who  lodced 
on  the  Far  East  as  a  happy  hunting  ground.  For 
the!ie  a  Yellow  peril  would  undoubtedly  exist  in  ark 
alliance  between  China  and  Japan,  and  in  the  interest 
of  law-abiding  nations  it  was  desirable  that  the  peril 
should  exist. 

The  Chairman,  in  proposing  a  hearty  vote  01 
thanks  to  Mr.  Brenan  for  his  most  interesting  paper* 
said  the  authw  had  elucidated  one  particular  pcnnt  on 
which  they  all  wanted  some  sort  of  assurance,  i.^., 
that  the  advance  of  Japan  and  her  progress  in  the 
commercial  and  military  world  betokened  no  kind  of 
danger  to  any  nation  on  the  face  of  the  earth.  In 
replying  to  Mr,  Rees's  question,  Mr.  Brenan  had 
assured  them  that,  at  all  events  in  his  view,  there 
was  no  such  danger  looming  before  any  nation. 

The  resolution  was  carried  unanimously. 


NINTH  ORDINARY  MEETING. 

Wednesday,  February  8,  1905 ;  George 
Datison  in  the  chair. 


The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Allen,  Caleb  J.,  Hillside-house,  Lancaster. 
Allis,  Edward  Phelps,  jun.,  Palais  Camoles,  Mentone, 
France. 

Bingham,  Charles  Henry,  13,  Great  Brunswick-street^ 
Dublin. 

Cloud,  John  W.,  82,  York^oad,  King's  crcHs,  N. 

ColabawalU,  Dinshaw  D.,  care  of  Dr.  Framroze  C. 
Thanawalh,  Aga-buUdings,  Bhendy  Bazar,  Bom- 
bay India. 

Johnson,  Edward,  605,  Salisbury-house,  E.C. 
Kelly,  Alexander,  100,  Hyde-park-street,  Glasgow. 
Llanos,  Eduardo,  q6,  Leadenhall- street,  E.C. 
Parish,  William  Francis,  jun..  The  Vacuum  Oil  Con>. 

pany,  Ltd.,  4,  Xorfolk-street.  Strand,  W.C. 
Polden,  Francis  C,  A.JI.LE.E.,  The  Rhodesia 

Railways,   Limited,  P.O.  Box  42^^  Bidaway<^ 

Rhode^a,  South  Africa. 
Schumacher,  Harry  A.  P.,  333,  CaUe  EchauncDr 

Santiago,  ChUe,  South  America. 
Sprague,  Thomas  Bond,  LL.D.,  2Q,  Buckingham- 
terrace,  Edinburgh. 
Stuart-Fox,  Julius  J.  S.,  The  Western  Tdegntpb 

Company,  Ltd.,  Rio  de  Janeiro,  South  America. 
Welbury,  William,  Middleton-crescent,  Leeds. 
Whittome,  Philip  Al^^  j 

common,  S.W.  ' 
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The  followiag*  candidates  were  balloted  for 
aDd  duly  elected  members  of  the  Society : — 

AndenoR,  David,  Aihdale,  Sataidta-Toad,  'WestcUff- 
on-Sea. 

Childs,  Hany,  47,  London-street,  Readiag. 
Dawbam,  Alfred  H.,  i,  St  James's-place,  S.W. 
De-la-Hotte,  Freeman   Alexander,  Cadnant-park, 
Conway. 

Gabbett,  Edward,  Public  Works  Department,  May- 

myo,  Bunna. 
Hobhouse,  Mrs.,  The  Ridge,  Corsham,  Wilts. 
Hyde,  John,  Lanier  Heights,  Washington,  D.C., 

U.S.A. 

Kodandaramiab,  Khajana;  Sompet,  Ganjun  District, 

Madras,  India. 
Macaulay,  Thomas  F.,  Rosbiien-honse,  Limerick, 

Ireland. 

Mahler,  MissE.,  Sudworth,  New  Brighton,  Cheshire. 

Morris,  Steven  William  Savin,  P.O.  Box  6gr,  Cape 
Town,  South  Africa. 

Manro,  Laurence,  Kronsbein-bailding,  10,  Main- 
street  East,  Hamilton,  Ontario,  Canada. 

Poitie,  George,  42,  Mansfield-road,  Ilford,  Essex. 

Powell,  A.  H.,  Neston,  Kmg's-avenae,  Ealing,  W. 

Rees,  John  David,  C.I.E.,  17,  Pall-mall,  S.W. 

Sadler,  Henry  Knight,  5,  St.  Andrew's<place, 
Regent 's-park,  N.W. 

Slessiv,  Major  Herbert,  R.M.A.,  Eastney  Buracks, 
Portsmouth. 

Smith,  Harold  Bayldon,  A.R.I.B.A.,  ir,  Constitn- 
tion-hin.  Port  Elizabeth,  Cape  Colony,  South 
Africa. 

Sttaker,  Donald,  Hastemere,  Surrey. 

Waugh,  Percival  Bentley,  Whitehall  Clnb,  Pailia- 

ment-ttreet,  S.W. 
WUtdead,  Sydney,  34,  Qoeen's-road,  Wunbledon, 

S.W. 

The  paper  read  was — 


TIME  DEVELOPMENT  IN  PHOTOGRA- 
PHY AND  MECHANICAL  METHODS 
OF  CARRYING  IT  OUT. 

Bv  R.  Child  Baylev. 

Time  development  may  be  defined  as  the 

development  of  the  latent  image  in  a  photo- 
graphic film  regulated  by  the  time  during 
which  a  standard  developer  has  been  allowed 
to  act,  io  distinction  &om  development  con- 
trolled by  ocular  examination  of  the  result.  I 
hope  to  show  bow  it  originated,  to  consider  the 
objections  to  it  and  their  cause,  to  discuss  how 
far  it  is  practicable,  and  to  describe  the 
mechanical  devices  at  the  disposal  of  the 
photographer  who  chooses  to  adopt  it. 

When  tbia  Society  gave  me  the  opportunity 
of  brini^ng  this  subject  before  it,  it  was  seized 
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with  no  small  degree  of  pleasure,  because 
while  much  has  been  written  and  said  con- 
cerning the  controversial  matters  which 
underlie  the  subject,  the  practical  outcome,  so 
far  as  I  am  aware,  the  art — using  the  term  as 
it  should  be  understood  in  this  room—has 
been  to  a  great  extent  ignored. 

Modem,  even  as  photography  goes,  where 
the  practices  of  ten  years  ago  are  old  fashioned , 
we  must  still  go  back  quite  to  the  early  days 
of  the  gelatine  dry  plate  if  we  are  to  trace  the 
growth  of  the  principle  which  concerns  us 
to-night,  and  especially  if  we  are  to  understand 
the  opposition  with  which  so  revolutionary  a 
doctrine  has  been  met,  since  that  opposition  is 
undoubtedly  to  be  traced  to  the  wet  collodion 
process  and  its  manipulations. 

Photography  with  gelatino-bromtde  emul- 
sions rapidly  supplanted  wet  collodion  in  the 
early  eighties.  So  quickly  did  the  change 
take  place,  that  we  did  not  see  the  change  of 
personnel  that  other  sweeping  alterations  have 
brought  about.  The  railway  engine-driver 
was  a  totally  different  individual  from  his 
stage-coach  predecessor;  the  linotype  operator, 
as  I  can  testify,  is  by  no  means  of  the  same 
type  as  the  compositor ;  the  chauffeur  is  most 
certainly  not  a  modified  groom  ;  but  the  dry- 
plate  worker  of  those  days  was  the  wet-plate 
worker  \rfio  had  taken  up  a  new  process.  He 
was  the  same  man,  working  in  the  same  place, 
with  many  of  the  same  tools,  although  with  a 
totally  different  process,  and  he  came  to  the 
gelatino-bromide  plate  with  a  mind  as  indelibly 
marked  with  collodion  ideas  and  methods  as 
his  fingers  were  with  the,  silver  bath.  The 
consequences  of  his  prepossessions  are  hardly 
yet  shaken  off,  and  it  is  to  those  preconceived 
ideas  that  we  owie  the  fact  that  the  principle 
of  time  development  has  taken  more  than  ten 
years  to  influence  to  any  marked  extent  the 
general  practice  of  photographers. 

Let  us  see  for  a  moment  what  those  pre- 
possessions were. 

The  development  of  a  wet  plate  was  essen* 
tially  a  process  of  silver  intensification.  The 
exposed  silver  iodide  and  bromide  were  treated 
with  a  solution  in  which  was  silver  nitrate  on 
the  verge  of  reduction,  and  it  was  by  the  depo- 
sition of  metallic  silver  originally  dissolved  in 
the  developer  that  the  image  of  the  negative 
was  built  up.  There  is  no  evidence  to  show 
that  the  silver  in  the  silver  haloid  originally 
exposed  formed  part  of  the  final  image  at  all. 
It  probably  did,  but  it  played  a  very  small 
part  therein,  and  the  actual  d^sity  was  due 
to  the  silver  appliedolfts^  ^^^ifeoOgl^e 
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developer,  or  present  during  exposure  in  the 
solution  the  plate  picked  up  while  it  was  in 
the  nitrate  bath.  Had  the  development  of  a 
dry  plate  been  a  physical  intensification  pro- 
cess  of  this  kind,  I  should  certainly  not  be 
addressing  you  to-night  on  this  subject. 

It  is  true  we  hear  very  little  in  the  wet-plate 
days  of  the  possibilities  of  correcting  under  or 
over-eicposure  by  development  (under-exposure 
has  never  been  regarded  as  curable,  by  the 
way).  This  was  due  to  a  large  exent  to  the 
fact  that  in  the  great  majority  of  cases  the 
work  of  development  was  performed  imme- 
diately after  exposure,  and  ihe  simplest  way  of 
remedying  any  defect  of  that  nature  was  to 
take  a  clean  piece  of  glass  and  make  another 
exposure.  But  the  character  of  the  negative 
could  be  very  greatly  modified  by  variations  in 
its  development,  and  the  wet-plate  worker 
came  to  the  gelatine  process  expecting  to  find 
that  he  had  as  much  control  with  it  as  before ; 
and  he  was  not  apparently  disappoints. 

He  was  taught  that  if  he  had  over-exposed, 
by  the  addition  of  a  plentiful  supply  of  an 
alkaline  bromide  to  the  developer  he  could  so 
modify  the  results  that  it  would  be  difficult,  if 
not  impossible,  to  tell  an  over-exposed  fcom  a 
correctly-exposed  plate. 

And  this,  no  doubt,  is  perfectly  correct.  To 
the  average  photographer,  a  plate  which  has 
received  four,  or  even  eight  times  the  exposure 
which  it  ought  to  have  received,  if  developed 
upon  the  old-fashioned  lines,  gives  a  negative 
which  by  itself  and  without  a  correctly  exposed 
negative  with  which  to  compare  it,  seems  very 
much  what  it  should  be.  But  it  is  not  by  any 
means  the  same  thing,  as  we  shall  see. 

The  reason  for  this  belief  is  easily  found. 
The  most  prominent  characteristics  of  an  over- 
exposed plate,  developed  as  if  it  were  correctly 
exposed,  are  a  great  density  and  fogginess 
over  the  whole  surface.  Instead  of  the  image 
making  its  appearance  gradually,  the  highest 
lights  first  appearing  and  getting  denser  and 
denser,  until  when  development  is  complete 
they  are  very  much  more  opaque  than  the 
shadou-s,  we  know  we  have  a  plate  on  which 
the  image  flashes  up  and  shadows  begin  to 
darken  before  the  high  lights  have  had  much 
time  to  acquire  density.  Uy  the  use  of  a 
developer  containing  a  considerable  proportion 
of  an  alkaline  bromide,  this  is  to  agreat  extent 
prevented.  The  developing  process  takes 
much  longer,  but  in  the  end  we  get  a  negative 
in  which  the  highest  lights  have  as  much 
density  as  we  require  ;  but  thanks  to  the  bro- 
mide, the  deepest  shadows,  instead  of  being 


almost  as  dense,  are  nearly  if  not  quite  as  trans- 
parent as  if  the  negative  had  been  correctly 
exposed.  Such  a  negative  gives  a  print  in 
about  the  same  time  as  if  it  had  been  correctly 
exposed  ;  in  such  a  print  the  high  lights  are  as 
bright  and  the  shadows  as  deep  as  we  want 
them,  and,  superficially,  the  remedy  for  the 
over-exposure  has  done  its  work. 

In  the  early  days  of  the  gelatine  process,  to 
put  the  matter  in  another  way,  the  extreme 
ends  of  the  scale  of  light  intensities  or  densi- 
ties were  alone  considered. 

This  can  be  seen  in  the  Wamerke  sensito- 
meter,  by  which  or  by  kindred  appliances  it 
was  customary  in  those  days  to  test  plate 
speeds.  A  plate  was  exposed  in  such  an 
apparatus  in  a  senes  of  steps,  and  the  least 
light  action  perceptible  was  taken  as  a  measure 
of  the  rapidity  of  the  emulsion.  Those  who 
used  the  Warnerke  sensitometer  to  any  great 
extent  and  critically,  soon  found  that,  appa- 
rently, its  readings  were  not  always  borne  out 
in  practice.  Even  to  the  eye,  it  was  seen  that 
of  two  plates  used  in  the  camera,  one  might 
do  with  less  exposure  than  the  other,  although 
both  gave  the  same  reading  in  the  sensito- 
meter. It  was  therefore  proposed,  I  believe 
by  Air.  W.  E.  Debenham,  that  instead  of 
taking  the  faintest  perceptible  image  on  the 
plate  exposed  in  the  sensitometer  as  the  in- 
dication of  its  speed,  we  should  take  into 
consideration  only  those  parts  in  which  it 
might  be  said  we  had  a  printable  image.  In 
fact,  as  we  should  express  it  now,  that  w& 
should  deduce  the  speed  of  a  plate  from  ob- 
servation of  the  period  of  correct  exposure. 
The  advice  was  excellent,  but  it  made  th& 
Warnerke  sensitometer  cease  to  be  an  instru- 
ment of  precision.  The  last  number  visible, 
was  a  matter  about  which  there  could  be  little' 
doubt ;  but  the  extent  of  the  printable  image 
was  an  ideal  subject  for  unlimited  debate ; 
and  the  sensitometer  used  in  that  way,  if  it 
gave  results  more  harmonious  with  actual 
practice,  gave  them  only  as  the  roughest 
approximations. 

Such  was  the  general  attitude  of  photo- 
graphers towaids  the  subject  of  gradation 
during  the  eighties.  Search  as  we  may 
throughout  the  very  copious  literature  of  pho- 
tography in  those  days,  we  find  very  little 
importance  attached  to  truth  of  tone,  veiy 
much  to  adequate  contrast  for  printing.  The 
trouble  always  seemed  to  be  to  get  strong 
negatives,  and  the  ideal  put  before  the  worker 
of  those  days  was  described  in  phrases  re- 
miniscent of  the  advertisements  ^pf  a  wine 
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merchant,  such  as  a  rich,  a  plucky,  and 
even  a  "juicy  "  image.  Captain  Abney,  it  is 
true,  had  devoted  sonfie  attention  to  the 
subject,  as  can  be  seen  on  reference  to  the 
39th  chapter  of  his  "  Treatise  on  Photography  " 
(6th  ed.  1.890,  Longmans),  but  little  attention 
seetns  to  have  been  given  to  his  work.  He 
noticed  at  any  rate  that  "  the  tendency  in  all 
negatives  is  to  cause  a  loss  of  gradation  in  the 
deep  shadows  as  well  as  in  the  lights,"  a  fact 
which  will  concern  us  very  much  later  on. 

In  May,  i8go,  a  paper  entitled,  "Photo- 
chemical investigations  and  a  new  method  of 
determination  of  the  sensitiveness  of  photo- 
graphic plates,"  was  read  by  Dr.  Ferdinand 
Hurter  and  Mr.  Vero  C.  Driffield,  before  the 
Liverpool  Section  of  the  Society  of  Chemical 
Industry.  That  paper,  which  it  is  hardly  an 
exaggeration  to  describe  as  the  very  foundation- 
stone  of  the  vast  and  still  growing  edifice  of 
modern  photography,  laid  it  down  as  an  axiom 
that; — "A  negative  is  theoretically  perfect 
when  the  amount  of  light  transmitted  through 
its  gradations  is  in  inverse  ratio  to  that  which 
the  corresponding  parts  of  the  original  subject 
sent  out." 

In  the  conflict  which  followed  the  reading  of 
that  paper  I  can  find  no  trace  of  any  opposition 
to  the  soundness  of  that  view,  and  wc  may 
assume,  therefore,  that,  as  far  as  their  defini- 
tion of  a  perfect  negative  was  concerned,  it  was 
accepted  by  photographers  without  demur. 

The  paper  went  on  to  describe  a  lengthy 
investigation  made  to  ascertain  the  exact 
conditions  under  which  such  perfect  negatives 
may  be  produced,  and  there  also  little  of  a 
contentious  character  was  offered.  It  is  only 
when  we  come  to  the  subject  of  the  develop- 
ment of  under  and  over-exposed  negatives 
that  its  authors  raised  a  whirlwind  of  opposition 
and  denial,  but  even  that  has  now  died  down 
sufficiently  for  us  to  see  how  far  they  were 
accurate  in  their  experiment,  how  far  they  were 
justified  in  their  conclusions,  and  how  far  the 
work  they  then  did  has  influenced  modem 
photography.  It  is  with  that  influence  thatwe 
are  now  mainly  concerned. 

Taking  then  as  a  basis  that  "  a  negative  is 
theoretically  perfect  when  the  amount  of  light 
transmitted  through  its  various  gradations  is 
in  inverse  ratio  to  that  which  the  corresponding 
parts  of  the  original  subject  sent  out,"  Messrs. 
Hurter  and  Driffield  proceeded  to  show  that 
given  suitable  conditions,  such  a  negative  was 
obtainable.  Such  a  negative  is  one  of  which 
the  densities  are  proportional  to  the  logarithm 
of  the  exposures. 


At  a  risk  of  going  over  ground  that  is  fami- 
liar to  you  all,  I  will  ask  you  for  one  moment  to 
look  at  the  diagram  on  the  screen  (Fig.  i),  which 
represents  what  they  termed  the  "character- 
istic curve "  of  a  commercial  plate.  This 
curve  has  been  obtained  by  giving  the  plate  a 
series  of  exposures  increasing  in  duration 
in  geometrical  progression,  developing  it 
for  a  standard  time,  in  a  standard  developer, 
at  a  standard  temperature,  measuring  the 
densities  so  obtained  and  plotting  them  in  the 
way  shown.  The  method  of  plotting  is  essen- 
tially a  convenient  device  by  which  we  can  see 
at  a  glance  to  what  extent  the  densities  are' 
proportional  to  the  logarithm  of  the  exposures^ 
since  in  the  case  of  a  curve  with  densities  as 
ordinates  and  logarithms  of  exposures  as  abs- 
cissa:, when  any  number  of  these  are  propor- 
tional the  line  joining  them  is  straight. 

Fig.  I. 


These  characteristic  curves  are  now  familiar 
to  photographers,  and  more  than  one  oppo- 
nent of  the  views  of  the  investigators  who 
devised  them  have  been  obliged  to  express- 
their  results  in  the  same  way.  The  figure  is  a 
typical  curve,  which  represents  a  well  known, 
and  popular  dry  plate.  It  will  be  seen  that 
the  curve  divides  itself  into  four  portions.. 
First,  a  strongly  curved  part,  where  the  expo- 
sures have  been  shortest,  then  a  part  which  is 
practically  a  straight  line,  beyond  that  another 
curved  part  which  takes  us  to  the  maximum 
density  obtainable,  and  finally  a  descending 
curve,  the  reversal  period,  about  which  we' 
need  not  trouble  ourselves  at  present. 

Messrs.  Hurter  and  Driffield  showed  that  so- 
long  as  the  entire  range  of  exposures  lies, 
within  the  limits  defined  by  the  straight  portion, 
of  the  curve,  the  negative  will  comply,  to  a 
certain  extent,  with  the  conditions  of  theoretical 
perfection  before  mentioned.     ~  , 
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ments,  which  have  recently  been  repeated  and 
fully  coDfirmed  by  Messrs.  Mees  and  Sheppard 
with  a  degree  of  re6nemeat  the  original  in- 
vestigators C3n  hardly  have  contemplated, 
that  variation  in  development  as  practised  by 
photographers  has  no  effect  whatever  upon 
the  density  ratios  of  the  negative.  In  other 
words,  the  straight  part  of  the  curve  remains 
straight,  howevn-  the  developer  might  be 
modified,  and  the  curved  parts  remain  curved. 
When  speaking  of  modification  in  the  develop- 
ment, it  must  be  understood  that  reference  is 
made  only  to  such  modiiicattons  as  were 
practised  by  photographers  with  the  idea  of 
remedying  errors  of  exposure. 

U  is  possible  by  complete  alteration  of  the 
<3eveloper  to  modify  the  curve  enormously, 
almost  in  fact,  irrecognisably,  but  such 
methods  are  not  of  practical  importance,  and 
4ire  rather  of  the  nature  of  scientific  curiosities. 
<jiven  a  developer  which  does  not  fog  the 
plate,  which  is  f^e  from  solvents  of  the  silver 
■salt  such  as  ammonia,  the  only  way  in  which 
the  straight  part  of  that  curve  can  be  modified 
is  in  the  angle,  which,  when  produced,  it 
makes  with  the  base  line ;  it  wilt  always  be 
istrat^t,  and  it  will  cut  the  base  line  at  the 
same  point.  Although,  generally  speaking, 
this  remark  holds  good  of  alterations  of  the 
active  developing  agent,  as  well  as  of  altera- 
tions in  the  strength  and  composition  of  a 
solution  in  which  the  active  agent  is  always 
the  same,  there  are  certain  developers,  the  use 
•of  which  shifts  the  point  of  intersection  very 
■considerably.  The  result  is  that  with  these 
■developers  the  plate  is  faster  or  slower  than  it 
is  with  others,  a  fact  pointed  out  by  Hurter  and 
Driffield  in  their  very  first  paper.  Such  altera- 
tions, however,  are  not  used  as  methods  of 
control,  although,  where  the  shortest  possible 
exposures  are  demanded,  photographers  may 
use  such  a  developer  as  will  make  their 
plates  give  a  faster  reading  than  the  re-agent 
■which  they  generally  employ. 

The  variation  which  we  do  get  by  alterations 
in  the  composition  of  the  developer,  such  as 
•used  to  be  recommended  for  the  cure  of 
incorrect  exposure,  can  be  effected  by  altera- 
tion in  the  time  of  development,  in  the 
temperature  of  the  developer,  and  in  the 
composition  of  the  developer,  or  in  two,  or  in 
■all  three.  As  it  is  always  desirable,  where 
cootrol  is  to  be  exercised,  that  the  control 
should  be  direct  and  simple,  it  follows  that, 
since  all  the  useful  control  we  can  effect  can 
be  got  with  variation  in  the  time  only,  there  is 
no  need  to  vary  the  other  factors,  and  one 


uniform  developer,  applied  at  a  known  temper- 
ature, will  do  all  that  we  can  require  of  it, 
provided  the  exposures  have  been  correct. 

Here  then  we  have  the  basis  of  time  develop- 
ment. The  development  of  the  plate  is  effected 
by  a  standard  developer  at  a  standard  temper- 
ature, any  control  required  being  obtained  by 
altering  the  time  of  development  and  that  only. 

Theoretically,  we  can  alter  the  time  of  de- 
velopment in  each  case  to  obtain  negatives  to 
suit  various  printing  processes,  or  to  make 
different  classes  of  subjects  suitable  to  the 
same  printing  process,  and  to  snme  extent  this 
is  done.  Thus  we  hear  of  negatives  being 
made  "  strong"  because  they  are  wanted  for 
carbon  work,  or  "  kept  thin  "  for  enlarging. 
At  the  same  time,  it  often  happens  that  the 
result  aimed  at  in  this  way  is  not  attained,  and 
many  a  photographer  whose  work  is  of  a  varied 
character,  uses  two  or  three  different  printing 
processes,  so  that  he  may  be  able  to  print  a 
negative  by  the  method  best  suited  to  it, 
whether  that  method  was  what  he  aimed  at  in 
development  or  not.  The  utilisation  of  the 
entire  range  of  a  printing  paper  is  compara- 
tively unimportant;  and  a  negative  with  a 
development  factor  of  1-2,  expressed  in  the 
Hurter  and  Driffield  manner,  if  correctly  ex- 
posed, will  give  a  result  by  most  printing  pro- 
cesses (except  perhaps  by  straightforward 
enlarging  on  bromide  paper),  to  which  the 
most  captious  would  not  take  exception. 

It  is  interesting  to  note,  in  this  connection^ 
that  using  the  developing  powders  supplied 
by  Kodak,  Ltd.,  with  Kodak  film  in  the  Kodak 
machine,  to  which  I  shall  refer  shortly,  exactly 
as  specified,  gives  us  a  development  factor  of 
I -I  to  1-3. 

This  question  of  the  development  factor  is 
an  important  one,  as  it  is  that  on  which  there 
is  the  greatest  degree  of  misconception-  It 
has  been  urged  against  the  proposal  to  develop 
for  a  fixed  time,  that  a  development  factorthat 
suits  a  portrait  docs  not  suit  a  landscape  or  an 
interior.  Strictly  speaking,  this  is  perfectly 
true.  In  the  same  way,  to  get  the  best  possible 
results,  quantitative  experiments  have  shown 
us  that  we  require  a  higher  development  factor 
for  negatives  that  are  to  be  printed  in  carbon 
than  for  those  that  are  to  be  printed  in  plati- 
num, for  platinum  than  for  ordinary  silver 
paper,  and  so  on.  But  actually  and  in  every 
day  practice,  the  professional  portrait  photo- 
grapher is  the  only  worker  who  aims  definitely 
at  a  result  suitable  for  one  particular  printing 
process  and  that  only.  The  average  photogra- 
pher, amateur  and  professional,  aims  rather  at 
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jut  averageresult,hewants  a  negative  which  will 
suit  him  for  any  process  he  may  fancy.  Nay, 
more,  he  expects  the  same  negative  to  give 
bim  a  good  contact  print,  and  a  good  enlarge- 
ment. Yet  on  ihe  same  printing  paper,  the 
former  requires  a  very  much  higher  factor  than 
the  latter,  two-thirds  as  much  again  in  point  of 
fact. 

To  do  this  he  must  aim  at  an  average  result, 
and  to  tell  the  truth,  a  plate  that  has  been  cor- 
rectly exposed  and  developed  for  such  an  aver- 
age result,  is  so  much  better  than  nine-tenth? 
of  the  haphazard  results  of  incorrect  exposure 
and  "controlled"  development,  that  those 
whose  photography  has  merely  for  its  aim  ex- 
cellent prints,  and  is  not  carried  out  with  a 
nobler  polemical  purpose,  are  more  than 
satisfied  with  it. 

Such  an,  average  result  it  will  be  found  is  to 
be  obtained  by  timing  the  development  so  that 
the  factor  is  approximately  I'l,  which  it  will 
be  seen  is  not  very  £arfrom  the  figures  given  by 
the  Kodak  method. 

If  we  have  a  correctly  exposed  plate,  and  we 
develop  it  invariably  in  a  standard  developer  at 
a  standard  temperature  for  a  length  of  time  to 
suit  that  particular  plate,  we  shall  find  tbat  .it 
will  give  us  a  negative,  not  in  every  case  as 
theoFetically  perfect  as  it  could  be  made  with 
more  elaborate  precautions,  but  a  great  deal 
more  perfect  than  it  could  be  made  by  any 
empirical  procedure  guided  by  mere  ocular 
examination ;  and  that  not  once  but  every 
time,  with  a  minimum  of  trouble  and  a  com- 
plete immumty  from  light  fog. 

So  far  I  have  been  speaking  only  of  cor- 
rectly exposed  plates.  Let  us  now  consider 
(he  question  of  incorrect  exposures.  The 
development  applied  to  a  correct  exposure 
should  be  that  best  calculated  to  suit  an 
under-exposed  plate.  For  manifestly,  if  with 
much  shorter  exposure  we  could  get  the 
theoretically  perfect  negative  by  any  modifi- 
cation of  the  developer,  that  would  be  the 
course  to  adopt  in  practice  every  time.  No 
One  wilfully  throws  away  rapidity  in  an  emul- 
«on.  And  as  a  matter  of  fact  it  is  so.  An 
under-exposed  pUte  developed  by  time  as  if  it 
were  correctly  exposed,  gives  us  the  best 
possible  result  we  can  hope  to  obtain.  Clear, 
but  laxrking  in  vigour,  if  the  under-exposure  is 
not  too  great,  the  plate  can  be  intensified  up 
till  it  attains  sufficient  contrast  to  print.  It 
will  never  be  a  "perfect  negative,"  either 
theoretically  or  practically ;  and  I  am  not 
aware  that  any  method  of  making  it  so  has 
ever  been  devised. 
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The  question  of  over-exposure  is  one  which 
requires  more  consideration,  because  there  are 
many  photographers  who  believe  that  methods- 
they  employ  enable  them  to  determine  during- 
development  whether  a  plate  has  been  over- 
exposed or  not,  and  if  so,  to  remedy  it  so  that 
in  the  final  result  the  change  brought  about  by- 
the  excessive  exposure  has  been  entirely 
counteracted  during  development,  and  the 
plate  shall  in  no  way  differ  from  one  correctly 
expofed  and  normally  developed.  The  belief 
takes  its  origin  in  the  old  practice  to  which  I 
have  already  referred,  of  judging  a  negative,, 
not  by  the  truthfulness  of  the  whole  of  the 
gradations  upon  it,  but  by  the  visual  appear- 
ance of  its  highest  and  lowest  tones,  by  it» 
clearness  and  contrast  in  short.  The  most 
obvious  difference  between  an  over-exposed 
and  a  correctly  exposed  plate,  when  both  had 
been  developed  until  the  highest  lights  were 
equally  dense,  was  that  the  former  had  much 
more  deposit  in  the  shadows,  and,  tn  conse- 
quence, much  less  contrast  all  through.  A 
method  of  development  which  gave  the  plate 
contrast  and  prevented  much  of  the  blocking- 
up  in  the  shadows,  was  supposed  to  cure  the 
over-exposure. 

The  moment  methods  of  measurement  more 
accurate  than  ocular  examination  were  applied 
to  such  negatives,  it  was  seen  that,  so  far  front 
the  over-exposure  having  been  cured,  its  effects, 
were  as  marked  in  such  negatives  as  if  they 
had  been  developed  in  the  ordinary  way.  The 
density  of  the  highest  light  and  of  the  deepest 
shadow  had  been  made  to  correspond  perhaps- 
with  those  on  the  plate  that  was  correctly 
exposed,  but  the  intermediate  tones  were  as. 
'  untruthfully  rendered  in  the  abnormally  as  in 
the  normally  developed  plate.  It  is  a  curious- 
fact  that,  while  this  method  of  "  curing  "  over- 
exposure has  satisfied  that  large  body  of 
photographers  whose  tastes  are  not  sufficiently- 
scientific  to  lead  them  to  examine  the  subject 
for  themselves,  and  whose  artistic  sense  is- 
not  sufficiently  keen  to  show  them  the 
essential  falseness  of  the  results  so  attained,. 
I  have  known  several  workers,  without  the 
slightest  claim  to  any  knowledge  of  the 
principles  of  development,  whose  sense  of  tone 
value  was  sufficiently  acute  for  them  to  detect 
at  once  that  there  was  something  wrong  ii> 
these  cases  of  fancied  cure.  They  could  not 
put  their  fingers  on  the  cause,  as  we  can  now, 
but  the  symptoms  to  their  trained  observation 
were  patent. 

All  the  investigations  of  the  last  fourteen 
years  go  to  show  that  over-exposure  igjoot  ia 
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any  sense  curable  by  methods  at  present  avail- 
able. Prevention,  says  the  proverb,  is  better 
than  cure ;  and  some  of  those  who  think  it 
their  duty  to  defend  practices  long  since  shown 
to  be  unsound,  only  do  so  by  revealing  their 
incapacity  to  grasp  and  employ  preventive 
measures.  If  over-exposure  cannot  be  remedied, 
the  question  still  remains,  what  is  the  best  way 
of  dealing  with  it  ? 

To  answer  that  question,  let  me  put  another. 
If  modification  of  the  developer  will  not  bring 
■about  the  change  we  require,  why  should  we 
modify  it  ?  The  simplest  and  the  most  effi- 
cient plan  to  secure  results  from  over-exposed 
negatives  is  to  develop  them  for  the  same 
length  of  time  and  then  either  to  print  them  as 
they  are,  which  presents  no  difBculty  with 
■development  papers,  or  to  reduce  them  with 
such  a  solution  as  the  ferricyanide  and  hypo 
reducer  until  they  are  sufficiently  thin  for  the 
purpose  required.  But  let  me  add  once  more 
that  neither  this  nor  any  other  device  "  cures" 
the  over-exposure.  It  only  makes  the  best  of 
a  bad  job. 

It  will  be  seen,  therefore,  that  the  result  of 
the  investigations  of  exposure  and  development 
which  so  far  have  been  carried  out,  points  to 

two  conclusions :  — 

1.  The  supreme  importance  of  correct  ex- 
posure. 

2.  The  powerlessness  of  modification  of  the 
'developer  to  remedy  errors  of  exposure. 

I  hope  that  I  have  made  clear  that  from 
these  two  conclusions  we  can  draw  a  third, 
namely,  that  if  all  our  negatives  receive  iden- 
tical development,  identical,  that  is,  as  regards 
-composition  of  developer,  temperature  of  deve- 
loper, and  time  of  development,  provided  that 
treatment  is  the  best  for  a  properly  exposed 
plate,  it  is  at  least  as  good  for  all  as  any  series 
■of  modi6cations  can  be. 

So  far,  however,  we  have  only  reached  the 
conclusion  that  it  is  as  good  as  other  methods. 
We  will  now  see  whether  such  a  method  brings 
■«ith  it  any  other  advantages.  Manifestly,  if 
we  are  going  to  treat  all  our  exposures  alike, 
the  need  for  some  method  by  which  we  can 
watch  the  development  of  the  plate  vanishes. 
We  neither  have  to  determme  from  its  appear- 
ance whether  to  modify  the  developer  or  not, 
nor  when  development  is  complete. 

This  brings  two  advantages  in  its  train. 

The  risk  of  light  fog,  or  rather  the  degree 
of  light  fog  is  reduced,  because  every  plate 
developed  in  the  dark  room,  as  we  know  it, 
is  fogged  more  or  less,  generally  I  am  afraid, 
cnore  rather  than  less.   No  light  worthy  of  the 


name  is  "safe"  for  prolonged  development; 
and  although  I  am  aware  that  such  an  objec- 
tion may  seem  hypercritical,  and  my  audience 
may  know  that  in  their  own  practice  those  of 
them  who  develop  in  the  dark  room  get 
negatives  to  all  intents  and  purposes  free 
from  fog,  the  enormous  majority  of  the  nega- 
tives which  I  see,  and  I  see  many  hundreds  in 
the  course  of  a  year,  are  fogged,  and  badly 
fogged,  either  from  the  darkroom  illumination, 
or  from  an  unsuitably  compounded  developer, 
or  from  both. 

Quite  apart  from  the  risk  of  fog,  the  deter- 
mination of  the  point  at  which  to  take  the 
plate  out  of  the  developer  is  a  difficulty  even 
with  the  most  experienced  photographer,  if 
his  only  means  of  ascertaining  it  is  by  looking 
through  the  negative  at  the  light.  The  apparent 
contrast  obtained  is  not  necessarily  the  actual 
contrast,  since  it  is  affected  very  largely  indeed 
by  the  thickness  of  the  coating  of  emulsion  on 
the  plate,  and  to  a  small  extent  by  the  bright- 
ness of  the  light  by  which  it  is  examined.  This 
latter  may  be  made  constant,  but  the  former 
cannot ;  and  although  modern  machine  coated 
plates  are  remarkably  uniform  as  far  as  any 
one  batch  is  concerned,  I  have  found  consider* 
able  diflfeiences  in  the  thickness  of  the  coating 
on  plates  of  the  same  brand  but  made  pre- 
sumably some  days  or  weeks  apart.  When 
the  conclusion  of  development  is  settled  by  the 
clock  these  sources  of  error  disappear  entirely, 
and  hundreds  or  thousands  of  plates  can  be 
developed  with  a  degree  of  uniformity  which  is 
to  be  attained  in  no  other  way. 

It  is  for  these  reasons  that  a  good  many 
years  ago  now  I  became  a  convert  to  the 
method  of  working  known  as  time  develop- 
ment. Its  advantages  may  be  summarised 
thus : — 

1.  It  gives  us  perfectly  uniform  negatives 
when  exposure  has  been  correct,  whether  we 
develop  daily,  or  only  have  a  few  to  deal  with 
every  now  and  again. 

2.  It  brings  everything  out  that  can  be  got 
out  of  an  under-exposed  plate,  and  removes  the 
temptation  to  over-develop  in  the  hope  that 
more  details  may  be  obtained. 

3.  It  gives  us  as  good  a  result  as  can  be  got 
with  overexposed  plates,  and  prevents  any  risk 
of  insufficient  development  which  may  be 
caused  by  the  difficulty  of  judging  how  far 
development  has  gone  when  the  plate  is  very 
opaque. 

4.  It  reduces  light  fog  to  a  minimum,  and 
in  the  case  of  i[5(pti^|pB?®@Cra3e"with  it 
entirely. 


TtiriMry  lo.  1905. 


JOURNAL  OF  THE  SOCIETY  OF  ARTS, 


3'3 


5.  It  overcomes  entirely  the  difficulty  of 
determining-  when  development  is  complete. 

6.  It  can  accommodate  itself  to  the  nature 
of  the  subject  or  to  the  printing  process  to  be 
used,  or  may  be  settled  once  for  all  to  give  a. 
good  "  all  round  "  negative. 

MOL>ERN  MecHANICAI,   METHODS  OF  TlM£ 
DEVELOPilENT. 

I  now  reach  the  second  portion  of  my  paper, 
which  deals  with  appliances  for  time  develop- 
ment. Before  referring  to  them  more  specific- 
ally, it  would  be  well  to  point  out  that  there 
are  two  distinct  systems  by  which  time- 
development  can  be  accomplished.  In  one, 
we  note  the  time  taken  for  a  certain  part  of 
the  image  to  make  its  appearance,  multiply 
that  time  by  a  factor  which  depends  upon  the 
developer  used  and  the  development  factor  at 
which  we  aim,  and  take  the  result  as  giving 
the  tinne  of  complete  development.  This  is  the 
Watkins  system,  and  as  it  has  already  been 
brought  before  this  Society  by  the  gentleman 
best  qualified  to  deal  with  it,  I  need  not,  to- 
night, go  over  the  ground  already  covered  by 
Mr.  VVatkins,  but  will  merely  refer  to  thi; 
Journal  0/  the  Society  of  Arts  for  December 
5th,  1902  (vol.  li.,  p.  42),  in  which  his  paper 
will  be  found. 

Before  leaving  Mr.Watkins's  system,  I  would 
like  to  make  one  more  reference  to  it.  It  has 
been  urged  against  his  method  of  development, 
that  it  results  in  under-development  of  cases  of 
over-exposure,  and  if  his  rules  for  development 
are  rij^idly  carried  out  without  exception,  there 
is  no  doubt  that  this  is  the  case. 

It  has  been  foreseen  by  him,  however,  for  in 
a  passage  in  his  book  which  describes  his 
method,  speaking  of  over-exposure,  he  says 
(p.  82)  "  it  is,  perhaps,  even  a  better  plan  to 
develop  half  as  long  again,  and  afterwards 
reduce  with  the  ferricyanide  reducer,  which 
reduces  the  lower  tones  more  than  the  upper." 
It  must  never  be  forgotten  in  considering  the 
Watkins  method  that  it  is  one  which  deals 
both  with  exposure  anddevelopment ;  and  that 
those  who  master  his  system  and  bring  merely 
an  average  degree  of  intelligence  to  bear  upon 
its  application  to  their  own  practice,  will  not 
know  much  about  over  or  under-exposure  ex-  , 
cept  what  they  read. 

In  the  other  system,  a  definite  developer  at 
definite  temperature  is  allowed  to  act  upon  the 
film  for  a  definite  time,  no  inspection  of  the 
image  being  necessary,  nor  indeed  with  some 
forms  of  apparatus,  possible.  This  is  the 
method  adopted  in  the  "  Tyma  "  and  in  the 


"Kodak"  developing  machines,  examples  of 
both  of  which  are  before  you. 

The  "Tyma"  machme,  which  is  the  inven- 
tion of  Mr.  Max  Reichert,  was  patented  in 
1901  (No.  14079),  and  was  the  first  time  de- 
velopment machine  to  make  its  appearance  on 
the  British  market ;  having  originated,  so  it& 
inventor  informed  me,  from  an  editorial  article 
of  my  own,  written  and  published  in  Photo- 
grafhy  in  the  previous  year.  It  is  a  curious 
fact  that,  so  far  as  my  examination  both  of 
British  and  American  patents  has  gone,  the 
'-Tyma"  is  the  one  and  only  mechanical 
apparatus  for  time  development  for  which 
protection  has  been  granted,  if  we  except  the 
various  forms  of  automatic  photographic 
machine  in  which  the  principle  had  necessarily 
to  be  employed,  but  in  which  the  development 
was  only  one  incident  in  a  series  of  automatic 
operations.  Even  the  best  known,  and  certainly 
the  most  ingenious  of  machines,  the  "  Kodak," 
as  we  shall  see  later,  was  protected,  not  as 
a  machine  for  time  development,  but  with  the 
necessary  window  and  peep-hole  for  examining 
the  progress  of  the  operations.  For  a  good 
many  years  there  have  been  quite  a  number  of 
patents  granted  for  enclosed  dishes  or  stands 
in  which  development  can  be  carried  out,  but 
they  all  provide  for  the  necessity  of  watching 
development.  In  fact,  they  are  simply  little 
dark  rooms,  outside  of  which  the  user  remains 
and  watches  through  a  ruby  glass  what  goes 
on.  Yet  the  patentee  of  the  "Tyma"  in  his 
specification  talks  of  "  the  well-known  principle 
of  time  development."  The  "Tyma,"  however, 
has  fallen  from  grace,  and  in  the  latest  pattern, 
which  is  on  exhibition,  it  will  be  seen  that  it  is 
provided  with  a  sliding  shutter  which  covers  a 
ruby  window,  although  this  cannot  be  of  much 
service  as  the  opening  is  along  the  edges  of 
the  film. 

The  two  diagrams  now  on  the  screen 
(Figs.  2  and  3),  are  taken  from  Reichert's  speci- 
fication, and  will  ser%e  to  make  the  working 
clear.  One  or  two  minor  alterations  have  been 
made  in  its  general  design,  for  manufacturing 
purposes,  but  it  is  still  essentially  what  is  now 
seen  in  these  slides.  It  consists  of  a  metal  or 
other  box,  with  a  light-tight  lid.  In  the  box 
and  lid  are  three  openings,  D  and  C,  circular 
tubes  for  the  passage  of  the  solutions,  and  M  a 
flat  tube  practically  the  width  of  the  box.  The 
way  in  which  the  film  was  immersed  was  a 
very  ingenious  one,  and  in  my  own  practice — 
and  I  used  the  "  Tyma  "  for  some  little  while 
with  perfect  satisfaction — never  failed.  The 
spool  of  film  with  its  black  paper  was  placed 
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on  trunnions  provided  for  the  purpose  at  G. 
The  black  paper  was  unwound  a  little,  H  being 
a  spring  to  prevent  the  spool  from  unwinding 
too  readily,  and  was  led  along  under  the  finger 
ot  guide  V  and  pushed  up  through  the  flat  tube 
Ji  until  it  came  out  of  the  top;  N  is  a 
little  flap  which  is  raised  while  the  black 
paper  is  first  put  through,  and  is  pressed  down 
again  so  as  to  serve  as  a  light  trap  as  soon  as 


Fig.  3. 


there  is  enough  at  l  to  catch  hold  of ;  P  is  a 
little  clip,  in  which  the  extreme  end  of  the 
sensitive  film  is  gripped.  AU  these  operations 
are  performed  in  daylight  and  very  easily,  as 
the  various  parts  referred  to  are  all  attached  to 
the  lid,  which  can  be  removed  and  turned  up 
side  down  for  the  purpose.  Then,  as  much 
water  as  can  be  poured  in  without  causing  the 
syphon  to  operate  is  put  into  the  body  of  the 
apparatus,  and  the  lid  is  put  on.  We  then 
have  the  state  of  things  shown  in  Fig.  i, 


Fig.  3. 


except  that  the  flap  at  N  is  closed.  On  pulling 
the  end  of  the  black  paper  r,  the  spool  un- 
winds, the  black  paper  comes  out  of  the  box, 
and  the  sensitive  film,  film  side  uppermost, 
forms  a  series  of  loops  below  the  surface  of  the 
water.  When  the  end  of  the  film  is  reached, 
being  attached  to  the  black  paper  it  enters  the 
tube  M ,  where  by  a  contrivance  for  the  purpose, 
the  extra  thickness  of  film  and  paper  jams,  the 
photographer  knows  that  his  spool  is  all  un- 
wound, and  the  film  is  held  for  the  subsequent 
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operations.  These  connst  of  syphoning  out 

the  water,  pouring  in  a  definite  developer  for 
a  stated  time,  gently  rocking  the  tank  mean- 
while, syphoning  off  the  developer  at  the  end 
of  that  time,  and  washing  and  fixing  the  film 
in  a  similar  manner,  when  the  lid  can  be  taken 
off  and  the  film  removed  for  the  final  washing 
and  drying. 

The  same  inventor  has  made  a  machine  for 
plates,  but  this  need  not  concern  us,  as  no 
mechanical  methods  yet  devised  for  them  en- 
able us  to  do  away  with  the  dark  room,  or 
indeed  present  any  noteworthy  advantages 
over  an  ordinary  di^h  provided  with  a  light- 
tight  cover,  which  is  what  I  use  myself  for 
such  work. 


F:o.  4. 


We  now  come  to  an  instrument  which  is, 
I  expect,  well  know  to  everyone  in  this  room — 
McCurdy's  patent  apparatus — which  has 
evolved  into  its  latest  form,  very  different  fi-om 
the  original  one,  the  "  Kodak "  developing 
machine. 

The  slide  now  on  the  screen  (Fig.  4)  shows 
the  external  appearance  of  the  Kodak  de- 
veloping machine  in  the  form  in  which  it  was 
protected  by  McCurdy  (Patent  No.  21243, 
1899).  You  will  observe  that  while  it  is  a  very 
different  affair  from  the  machine  as  it  now 
comes  on  the  market,  there  is  more  than  a 
suggestion  of  it,  both  in  general  shape,  in  the 
two  spindles  with  external  handles,  and  in  the 
chain  which  subsequently  developed  into  the 
well  known  celluloid  apron.  The  internal  struc- 
ture is  shown  in  the  next  slide.  (Fig.  5.)  The 
stages  in  its  development  whichj Intervened 
between  the  granting  of  McCurdy  "^^atent  and 
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the  machine  as  we  know  it  roust  be  imagined. 
By  the  courtesy  of  the  Kodak  Company  I  am 
able  to  show  you  one  of  the  earlier  experi- 
meotal  forms,  in  which  we  see  the  machine 
practically  ready  for  that  manufacture  on  a 
large  scale  which  has  since  resulted. 


Fig.  s. 


The  next  slide  (Fig.  6)  is  copied  from  the 
book  of  instructions  and  shows  the  machine  as 
at  ptesent  made  with  part  of  the  front  removed 
to  allow  the  interior  to  be  seen.  The  apron.  F, 
is  made  of  ruby-tinted  celluloid,  of  the  same 


Pig.  6. 


material  in  fact  as  the  Kodak  film  itself,  but 
with  a  red  colouring  matter  added.  Along 
each  edge  of  the  apron  are  corrugated  rubber 

bands  which  keep  each  coil  of  the  helix 
distinct,  and  allow  the  fluid  to  circulate  be- 
tween them.  The  apron  being  rolled  on  the 
left-hand  spindle,  the  roll  of  the  film  is  put 


into  the  position  shown,  the  black  paper  is 
inserted  into  the  slot  on  the  spindle,  g,  and  is 
wound  round  it  until  just  before  the  film  itself 

begins  to  come  off  the  reel.  The  end  of  the 
apron  is  then  hooked  on  to  the  spindle, 
half  a  turn  is  given  to  the  handle  to  secure  it, 
the  developer  is  poured  into  the  right-hand 
receptacle,  the  lid  is  put  on  and  the  handle 
slightly  turned.  It  goes  stiffer  and  stiffer 
until  at  last  the  whole  of  the  apron  is  on  the 
one  spindle,  when  turning  again  becomes  easy. 
Inside  the  right-hand  half  of  the  machine  we 
then  have  what  is  to  all  intents  and  purposes  a 
very  long  shallow  dish,  the  bottom  of  which  is- 
formed  by  the  apron,  and  the  sides  by  the- 
corrugated  rubber  strips  and  the  sides  of  the- 
machine  itself.  This  dish  is  coiled  in  a  helix. 
On  the  bottom  of  it  is  the  black  paper  and  on 
that  lies  the  film,  face  outwards  of  course* 
which  is  exposed  to  the  action  of  the  developer. 

We  are  told  to  turn  the  handle  slowly,  about 
fifty  turns  a  minute,  until  the  development  is 
complete.  At  the  first  glance  we  might  sup- 
pose that  by  so  doing  the  film  is  carried  through 
the  developer  much  in  the  same  way  as  it 
might  be  in  the  old  style  of  developing  long 
lengths  of  films  by  see-sawing  it  through  a 
small  dish  ;  but  it  is  not  so.  There  seems  to 
be  no  doubt  that  the  developer  is  carried  round 
with  the  film  except  for  a  slight  lag.  That 
this  is  so,  is  confirmed  by  an  experiment  which 
shows  that  the  development  factors  for  expo- 
sures developed  close  up  to  the  spindle  G  is  not 
appreciably  different  from  that  of  exposures 
developed  right  at  the  periphery  ;  although,  of 
course,  were  the  liquid  stationary  and  the 
film  dragged  through  it,  we  should  expect  the 
latter  to  be  higher,  since  rapid  motion  of  the 
developer  on  the  surface  of  a  film  or  plate^ 
such  as  can  be  got  by  violent  rocking,  always- 
tends  to  give  a  higher  development  factor. 

Of  late  years  ray  experience  has  been  gained 
entirely  with  a  machine  of  this  type,  known 
as  the  pattern  E,  and  taking  any  width  of  spook 
up  to  five  inches.  I  have  never  had  any 
failure  with  it  which  I  could  attribute  to  the 
machine,  and  although  I  have  developed  some 
hundreds  of  exposures  in  it,  it  is,  so  far  as  my 
observation  goes,  as  good  as  when  I  had  It; 
nor  has  it  required  any  adjustment. 

The  next  slide  (Fig.  7)  shows  a  combination 
of  four  machines  with  a  water  motor,  such 
as  is  supplied  for  trade  purposes.  It  is  used 
extensively,  both  by  Kodak,  Ltd.  and  others 
for  regular  trade  development,  and  is  not  only 
found  to  give  as  high  a  percentage  of  good 
negatives  as  the  old  plan  did,  but  gives^sides 
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complete  immuaity  from  light  fog,  finger 
marks,  and  so  on,  and  a  very  great  economy 
by  the  substitution  df  ordinary  for  skilled 
labour.  Rumours  of  further  improvements  of 
the  machine  are  in  the  air  ;  but  nothin}^  definite 
has  yet  been  announced. 

The  makers  of  the  Tyma  and  of  the  Kodak 
developing  machines  both  supply  developers 
suitable  for  use  with  them.  Those  who  use 
the  Kodak  packet  developers  which  are  pyro 
soda,  have  the  advantage  of  knowing  defi- 
nitely the  composition  of  the  solution  they  arc 
using,  and  of  a  "  time-table  "  which  is  given 
in  the  instructions,  and  gets  over  the  tcm- 

Fio.  7. 


perature  difficulty  very  simply.  The  developer 
recommended  is  made  up  so  that  each  ounce 
contains  approximately  : — ■ 

Pyro   ij  grains. 

Anhydrous  sodium  sulphite  ....  10  „ 
Anhydrous  sodium  carbonate.. ; 

The  time-table  recommends  developing  for 
eight  minutes  at  45"  Fahr.,  five  minutes  at  6o" 
to  65"'  Kahr.,  four  minutes  at  70°  Fahr.,  develop- 
ment not  being  advisable  above  70"  Fahr,  In 
actual  practice  I  find  it  simplest  to  bring  the 
developer  to  65°  Fahr.  by  pouring  it  into  a  jug 
that  has  been  warmed  with  hot  water,  if  need 
be.  It  has  been  urged  against  this  system 
that  the  temperature  of  the  developer  when 
development  is  finished  may  be  very  diiferent 


from  that  which  was  ascertained  with  the 
thermometer  before  commencing.  It  may; 
but  the  objection  hardly  applies  to  ordinary 
usage.  To  get  definite  figures  on  the  subject 
I  took  the  temperature  of  the  room  and  of  the 
developer  before  and  after  use  during  the  cold 
weather  last  week.  The  room  was  55*'.  The 
developer  was  put  into  the  machine  at  65^,  and 
after  development  was  still  between  63"  and 
That  was  in  a  cold  room.  My  develop- 
ing is  generally  done  in  a  room  at  60"  to  65", 
when  of  course  the  difference  would  be  less  or 
would  disappear  altogether. 

There  is  no  need  to  use  the  formula  given 
by  the  makers,  of  course,  provided  we  find  out 
how  long  development  must  be  with  the  selected 
developer  in  order  to  give  us  the  development 
factor  desired.  This  can  be  got  near  enough 
for  most  people  by  developing  a  few  cut  films 
in  a  dish  and  noting  the  time  taken  for  the 
exposures  which  seem  to  be  about  right  to 
reach  correct  printing  density,  noting  also  the 
temperature.  That  temperature  and  that  time 
wilt  then  be  approximately  what  is  required. 
Such  a  developer  is  the  following,  which  I 
have  found  very  suitable  for  Kodak  films.  It 
gives  an  image  that  is  a  little  blacker  than  the 
pyro-soda  formula :  - 

Pyrocatechin  (Kjtchin)    2  grains. 

Crystalised  sodium  cai  bnnate  . .  24  ,, 
Cr>staliscd  sodium  sulphite   ....  24  ,, 

The  time  of  development  with  this  formula, 
using  Kodak  film,  and  a  temperature  of 
Fahr.,  is  seven  minutes. 

When  development  with  this  machine  is 
complete,  the  lid  can  be  slid  back,  the  deve- 
loper poured  off  and  replaced  by  water,  this 
replaced  by  fixing  solution,  and  so  on  in  a  way 
1  need  not  describe.  The  whole  of  the  opera- 
tions can  be  performed  in  full  daylight  without 
the  slightest  fear  of  fogging  the  film. 

I  have  used  some  of  the  other  films  on  the 
market  in  the  machine,  and  have  found  no 
difficulty  in  doing  so,  except  that  a  gummed 
label  or  something  of  the  kind  must  he 
employed  to  attach  the  outer  end  of  the  film  to 
its  black  paper.  In  the  case  of  the  Wellington 
non-curling  film,  which  in  other  respects  has 
given  me  excellent  negatives  in  this  way,  I 
have  had  trouble  with  the  black  paper  sticking 
to  the  gelatine-coated  back  of  the  roll  film ; 
but  I  understand  from  the  makers  that  this  is 
having  their  attention. 

There  is  one  other  tittle  piece  of  apparatus 
which  I  have  found  very  servieeable  iniconnec- 
tion  with  the  deveti^fiagl  Imachi^^^fl^hat  is 
Stanley's  dark__room  ^clock,  an^example  of 


Ftbruary  lo,  ig05. 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


3»7 


wliich  is  on  view.  It  is  convenirnt  for  many 
other  photographic  purposes,  and  is  as  handy 
a  tool  as  I  have  in  my  darlc  room. 

There  are  other  pieces  of  apparatus  which 
are  on  the  market,  which  allow  of  plates  beinjr 
developed  in  the  dark,  such  as  troughs  with 
lids  and  so  on.  Some  of  these  have  been 
lent  by  the  makers  and  are  on  view.  As. 
however,  they  involve  no  mechanical  devices 
which  do  not  explain  themselves  at  a  glance,  I 
need  not  do  more  than  allude  to  them  in 
passing. 

The  Fi'TURE  of  Time  Df-veloi-mknt. 

There  is  sound  wisdom  in  the  advice  "  nevrr 
prophesy  unless  you  know,"  and  I  propose  to 
be  guided  by  it  to-night,  and  I  will  refrain 
from  asking  you  to  contemplate  a  vision  of 
photography  m  twenty  years'  time,  when  all 
developing  is  done  by  a  mechanical  and  not 
by  a  human  "  crank."  I  wilt  ask  you  to  re- 
member, however,  how  great  a  change  has 
come  over  the  procedure  of  the  photographer 
since  1890.  It  is  not  a  change  of  apparatus 
or  material  so  much  as  a  change  of  method. 
C>ne  by  one  we  are  abandoning  the  old  system, 
according  to  which  we  relied  upon  develop- 
ment to  correct  errors  in  exposure,  and  upon 
the  eye  to  tell  us  when  development  was  com- 
plete. 

The  motto  for  the  future  seems  to  be,  "  Take 
care  of  the  exposure,  and  development  will  take 
rare  of  itself." 

Hurler  and  Driffield,  Walkins,  Wynne  and 
others  have  made  the  problem  of  correct  expo- 
sure far  simpler  than  it  used  to  be  ;  plate  and 
film  makers  are  marking  plates  with  far  more 
definite  information  than  the  old  "thirty 
times  "  or  "  fifty  times  "  ;  and  the  plates  them- 
selves, thanks  to  improved  instruments  for 
studying^  emulsion  making  and  the  changes 
which  take  place  during  the  growth  of 
sensitiveness,  are  far  more  in  accord  with 
practical  requirements.  The  sale  of  fast 
plates  at  a  higher  price  than  slow  ones, 
such  fast  plates  being  only  the  slower  emulsion 
unintentionally  fogged,  is  inconceivable  now ; 
3-et  we  are  assured  that  not  more  than 
fifteen  years  ago  it  was  the  case.  There  are 
still  some  it  would  seem  who  are  inclined  to 
dispute  the  power  of  a  developing  machine  to 
deal  with  under  or  over-exposure,  but,  with  the 
■advance  in  means  of  ascertaining  what  is  the 
correct  exposure,  this  objection,  were  it  to  have 
a  foundation  in  fact — and  I  have  endeavoured 
to  show  that  it  has  not — would  have  to 
disappear. 


Time  development  in  its  broadest  sense  is 
unassailable.  The  moment  truth  of  gradation 
becomes  all  important,  time  development 
becomes  a  necessity  ;  it  can  only  be  dispensed 
with  so  long  as  we  have  no  means  of  testing 
the  results.  Skilled  three-colour  workers  tell 
us  that  it  is  impossible  to  determine  the 
duration  of  correct  development  with  the  eye. 
They  must  work  by  time  development,  quite 
apart  from  the  fact  that  their  plates  are  red 
sensitive.  For  studio  work,  where  conditions 
are  ia\x\y  uniform,  something  ver>-  much  like 
time  development  is  employed  almost  uncon- 
sciously. The  operator  who  had  to  treat  his 
negatives  with  tentative  and  all  the  other  forms 
of  development  which  figured  so  largely  in  the 
text-books  of  twenty  years  ago,  might  not  find 
his  methods  traversed,  but  would  certainly 
hear  from  his  employers  on  the  subject  of  his 
output. 

For  press  work,  the  developing  machine  has 
already  come  extensively  into  use  ;  it  is  em- 
ployed, as  the  advertisements  of  its  makers 
remind  us,  at  the  seat  of  war,  at  the  Panama 
Canal,  and  elsewhere,  under  circumstances 
that  would  rendt;r  the  old-fashioned  style  of 
development  impossible. 

For  pictorial  photography,  its  convenience 
would  commend  it,  if  the  truth  of  its  results 
should  not.  One  of  the  most  gifted  of  photo- 
graphic picture  makers  has  said  that  a  photo- 
grapher using  his  camet-a  as  a  moans  of 
artistic  expression  should  no  more  have  to 
think  of  his  apparatus  than  a  writer  has  to 
think  of  his  pen.  That  degree  of  simplicity 
I  fear  is  not  attainable ;  but  it  can  be  ap- 
proached, and  a  very  distinct  step  is  taken 
when  we  recognise  that  as  far  as  the  personal 
factor  is  concerned,  our  negative  is  completed 
when  the  exposure  has  been  made ;  and  it  is 
on  the  recognition  of  that  fact  that  time  de- 
velopment is  based. 


DISCUSSION. 

Mr.  Chapman  Jonks  saiil  the  author  had  divided 
the  paper  into  two  parts,  in  the  first  of  which  he  (ihe 
speaker)  did  not  think  be  had  gone  even  far  enough. 
We  should  not  be  content  with  the  producticn 
of  the  negative,  and  then  leave  the  piint  out  of 
consideration.  In  almost  all  cases  any  error  in  Ite 
negative  was  exaggerated  in  the  print,  so  ths  t  a 
perfect  negative  rarely  ga^■e  a  perfect  ptmt,  i.e., 
perfect  as  compared  with  the  original  subject. 
The  second  part  of  the  subject  wa^  he  thought, 
a  matter  of  profit  andPiSlteed  bv«ioQifikgl€a4 
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represented  tfae  methods  of  time  devdopmeot  as 
if  they  were  all  profit  and  no  loss,  and  for  his 
part  he  sympattuBed  with  men  like  Mr. 
H.  W.  Bennett  who  claimed  that  there  vere 
distinct  advantages  in  continniag  to  work  on  the 
older  methods.  The  nett  result  of  the  profit  and 
loss  must  depend  on  circumstances,  but  he  was 
prepared  to  go  so  far  as  to  say,  that  he  believed  there 
was  not  one  man  in  ten  thousand  who  would  find  that 
the  nett  results  of  using  time  methods  of  development 
were  not  profitable.  He  had  seen  people  who  did 
not  know  anything  about  photography  use  time 
developing  machines ;  he  had  seen  photographers 
use  them,  and  bad  used  them  himself,  and  be  believed, 
under  ordinary  drcnmstances,  better  results  were 
obtained  by  developing  so  than  by  the  ordinary 
QKthods.  If  die  negatives  were  developed  sq»- 
rately,  some  would  be  better,  but  he  felt  sure  that 
the  greater  number  would  be  inferior,  except  in 
a  few  cases  where  a  man  was  particularly  skil- 
ful. There  were  a  few  such  men  still  living, 
■who  were  doing  work  of  a  certain  kind  in  which 
theyhada  great  deal  of  practice.  He  would  like  to  give , 
one  example  where  a  positive  improvement  could  be 
obtained  by  developiag  separately.  If  It  were  taken 
for  granted  that  the  exposures  were  all  perfect — and 
they  ought  to  be  very  nearly  perfect  under  modem 
conditions— then  it  did  not  much  matter  how  one 
developed  so  long  as  the  negatives  were  not  over  or 
under  developed.  But  if  the  exposures  were  not 
perfect,  or  if  one  did  not  develop  completely 
{and  he  believed  good  photographers  very  rarely 
developed  completely — i.e.,  they  did  not  develop 
out  from  the  negative  all  they  had  put  in  from 
the  exposure),  there  would  be  some  negatives 
which  might  have  been  improved  by  a  varia- 
tion from  the  standard  time.  On  the  other  hand  he 
remembered  very  wet)  developing  a  series  of  exposures 
in  a  "  Kodak  "  developing  machine,  and  thinking  he 
knew  better  than  the  instructions.  He  gave  them  a 
minute  extra,  and  afterwards  wished  he  had 
not.  He  quite  agreed  that  the  advantage  was 
all  on  the  side  the  aathor  had  advocated,  but 
there  was  another  side,  and  there  was  perhaps  one 
man  in  ten  thousand  who  could  take  advantage  of 
certain  possil»lities  with  regard  to  the  time  of 
development,  and  also  with  regard  to  the  nature  of 
the  developer. 

Mr.  J.  Sterry  remarked  that  the  author  had 
spoken  of  there  being  no  fog  with  time  development. 
There  would  be  no  light  fog  because  there  was  no 
light,  but  there  might  af^war  to  be  a  fog  simply  due 
to  a  difference  of  exposure.  Taking  a  plate  thickly 
coated,  which  would  give  a  correct  exposure  with  one, 
two,  and  four  seconds  exposure,  the  result,  when 
devdoping  for  a  given  length  of  time,  most  be  differ- 
ent, and  he  bdieved  that  was  the  main  reason  why 
time  development  had  not  been  taken  up  so 
rapidly  as  one  would  have  expected.  The  only 
difference  under  the  circumstances  he  had  sug- 
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gested,  was  that  there  was  a  fog  over  the  whole 
plate,  and  the  difference  in  printing  would  simply  be 
a  question  of  time.  One  could  not  altogether  judge 
by  the  appearance ;  there  would  still  be  a  viidbte  fog 
which  was  not  due  to  light  but  simply  to  the  increased 
exposure.  If  the  author  had  exhibited  the  actual 
negatives,  an  apparent  difference  would  have  been 
discernible  in  them  which  was  not  shown  in  the 
slides. 

Mr.  HgCToa  Maclean  congratulated  the  author 
upon  the  interesting  and  masterly  way  in  which  he 
had  treated  the  subject.  He  was  sure  those  present 
would  sympathise  with  those  gentlemen  who,  in  the 
past,  had  been  in  the  habit  of  mixing  their  developers- 
with  brains,  and  controlling  their  development  with 
what  he  might  term  a  kind  of  essence  of  artistic  tem- 
perament. He  had  the  pleasure  of  listening  to  Mr. 
Bennett's  paper  on  the  previous  evening  at  the  Royal 
Photographic  Society,  and  that  gentleman  partica- 
lariy  emphasised  the  value  which  be  considered  he  pos- 
sessed in  controlling  the  growth  of  his  negative 
ocular  inspection,  and  also  by  wholesale  varia- 
tions in  the  strength  of  his  developer.  He  would 
like  the-  author  to  say  whether  it  was  possible 
to  use  the  time  system  of  development  when  tfae 
developer  was  diluted  as  much  as  Mr.  Bennett  said 
fae  frequently  used  it,  i.e.,  by  the  addition  of  eight 
times  the  amount  of  water  usually  employed  under 
normal  circumstances.  When  anything  new  was 
brought  forward  some  people  were  inclined  to 
imagine  that  everything  which  had  preceded  it  was 
thereby  entirely  swept  away,  and  it  was  sometimes 
by  claiming  too  much  that  too  little  effect  was  gained 
by  what  was  in  the  present  instance  a  very  valuable 
system  of  obtaining  excellent  pictum.  He  therefore 
thought  that  the  very  great  importance  of  climatic 
influences  in  the  development  of  the  negative  should 
be  borne  in  mind.  Everything  Avould  work  smoothlv 
if  the  temperature  was  fairly  normal,  but  it  was  well 
to  remember  that  questions  of  temperature,  even  with 
experienced  workers,  had  brought  about  great 
disaster.  For  instance,  negatives  had,  through  too 
low  temperatures,  been  under- developed,  whereas, 
on  the  other  hand,  when  working  in  the  tropics, 
negatives  had,  when  time  alcme  had  been  used  to 
gauge  the  de\-elopment,  been  excessively  o>*er- 
developed. 

Mr,  W,  Thomas  thought  the  subject  was  an 
eternal  one,  of  which  there  was  absolutely  no  solu- 
tion. Those  who  believed  that  they  could  alter  the 
results  in  thdr  negatives  by  adopting- various  means 
were  convinced  of  it,  and  gave  what  to  them  was  a 
final  answer,  that  not  only  were  they  convinced  of  it, 
but  they  had  in  their  possession,  as  a  restdt  of  their 
own  labours,  actual  fiuts  which  demonstrated  it.  In 
fact,  they  could  make  out  quite  as  strong  a  case  in 
theory  as  had  been  made  out  on  the  other  side  by  the 
author.   The  solution  of  such  a  matter       the  actual 
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results  produced,  not  in  the  shape  of  negatives,  but 
of  positives.  The  negative  was  only  an  intennediate 
stage,  and  whether  it  was  fogged  or  clear,  thin  or 
dense,  was  perfectly  imTuateiial.  He  did  not  agree 
'With  the  remarks  which  had  been  made  about  the  poor, 
■wretched  people  who  ought  to  be  qrmpathised  with. 
Mr.  Maclean  had  stated  that  they  mixed  tbeir  deve- 
lopers with  brains,  which  assumed  the  fact  that  they 
possessed  brains.  He  did  not  think  any  sympathy  was 
needed  on  one  side  or  the  other.  The  time  was  rapidly 
approaching,  if  it  had  not  already  arrived,  when  the 
question  of  mere  length  of  exposure,  or  correct  form 
of  develofwr,  would  be  perfectly  immaterial,  because 
neither  by  one  means  nor  the  other,  nor  the  two 
together,  could  an  absolutely  correct  representation 
and  reproduction  of  natural  objects  and  natural 
colours  be  produced  on  the  plates  at  present  in  use. 
In  considering  the  question  of  exposure  and  develop- 
ment  there  wu  a  more  imprartant  factor  stiU  to  be 
taken  into  consideration,  namely,  the  possitnlity  of  a 
present-day  plate  bdog  ameoable  to.  treatment  for  the 
proper  reproduction  of  the  huge  number  of  colours 
that  had  to  be  produced.  If  the  plate  was  not  quick 
and  senative  enough  to  enable  photographers  to  get 
a  full  registration  of  some  of  the  rays  of  the  spectrum 
■on  the  plate,  no  form  of  developer  or  development 
could  possibly  give  a  correct  reproduction  of  it  ;  and 
he  hoped  the  attention  of  investigators  on  the  subject 
would  more  and  more  be  given  to  the  production  of 
a  plate  whose  sensitiveness  to  the  less  actinic  parts  of 
the  spectrum  would  be  as  far  as  possible  raised, 
and  at  the  same  time  its  excessive  sensibility  to 
the  blues  and  violets  decreased,  so  that  the  two 
ends  of  the  spectrum  would  be  brought  closely 
together.  That  was  to  some  extent  obtained  at  the 
present  moment  by  uang  coloured  screens,  bnt  he 
thought  the  question  could  not  be  definitely  discussed 
as  a  complete  whole  within  the  mere  confines  of  the 
exposure  and  development  of  the  plate.  He  agreed 
with  one  thing  in  the  principle  described,  that  it 
would  be  by  no  means  a  bad  plan  if  all  beginners 
were  simply  given  some  form  of  developing  appa- 
ratus, and  were  not  allowed  for  a  time  to  vary  either 
the  consHtution  of  the  developer  or  the  time  a  plate 
or  film  was  subjected  to  it,  and  by  that  means  learn 
what  was  really  the  crux  of  the  whole  qoestitHi ;  to 
give  a  full  and  ample  exposure  to  every  [^ate  or  film, 
because  what  was  never  on  a  plate  no  developer  or 
foita  of  using  it  could  possiUy  pat  there. 

Colonel  Allan  Ci.'nningham  presumed  that 
when  the  author  stated  that  the  developer  should 
not  be  used  at  a  temperature  of  over  70°.  he  spoke  of 
the  temperature  of  the  developer  itself,  not  of  the  air. 
The  question,  however,  was  one  of  considerable 
climatic  difficulty.  England  was  liable  to  a  large 
range  of  temperatnre;  in  the  States  temperatures 
far  below  zero  were  common,  while  in  the  tropics 
temperatures  over  100^  were  not  nnusual,  and  it  was 
not  easy,  without  ice,  to  cool  water  to  a  temperatnre 
of  70^  when  the  air  was  over  100°.   The  author  had 


made  out  a  very  strong  case  for  time  development, 
because  there  was  no  doubt  that  from  a  business 
point  of  view  a  much  larger  quantity  of  films  and 
plates  could  be  devel<^d  by  the  process  than  with 
the  older  method;  but  was  it  possible  to  get  the 
best  results  artistically  in  that  way?  It  seemed  to 
him  that  the  cmx  of  the  whole  question  was  the 
exposure.  If  photographs  were  not  de\'eloped  for 
some  months  afterwards,  <ne  did  not  know  whether 
Uiej'  had  been  sufficiently  exposed  or  not,  and  if 
they  were  then  developed  by  the  time  method  one 
had  no  control  over  the  film  or  plate.  He  thought 
there  must  be  many  cases  where  it  would  be  w<M-th 
while  saving  an  incorrectness  of  exposure  by  paying 
great  pains  to  the  development.  P  or  instance,  one 
might  be  at  a  [dace  which  they  would  never  \-isit 
again,  and  take  some  negatives  of  a  scene  which  they 
were  particularly  desirous  of  possessing,  and  if  one 
developed  them  mechanically  the  negatives  might  be 
lost,  whereas  if  one  developed  them  under  omtrol  a 
result  might  be  obtained  which,  thoo^  not  so  good 
as  if  the  exposure  was  perfect,  was  still  a  better  result 
than  if  a  mechanical  process  of  development  bad  been 
used. 

The  Chairman  said  that  Mr.  Maclean  was  afraid 
that  in  hastening  to  the  new  they  might  be  letting  go 
something  which  was  valuable  in  the  old,  but  he 
thought  Mr.  Bailey  bad  met  that  by  pointing  out 
that  time  development  had  be£n  going  on  for  ten 
years,  and  yet  there  were  certainly  thousands  still 
tinkering  with  the  developer,  with  tbeir  No.  i  and 
Xo.  2,  with  the  idea  that  they  were  improving  the 
quality  of  their  |uctnre,  or  connterbalancing  over  or 
under-exposure.  If  such  tinkering  was  largely  a 
dehision,  it  was  of  the  utmost  importance  that  those 
who  were  engaged  in  that  practice,  either  in  business 
or  for  pleasure,  should  be  set  upon  a  truer  line,  and 
that  alone  would  be  a  justification  for  fully  ventilating 
the  subject  very  frequently.  He  admitted  from  his 
own  experience  that  at  one  time  he  thought  the 
variations  in  developing  were  infinite ;  in  fact,  he 
belie^'ed  he  unfortunately  used  that  expression 
at  one  time.  So  they  were  in  a  certain  way, 
but  the  delicate  changes  that  were  in  practice, 
broQght  about  by  variatitHis  of  devel(qier,  were  not 
appreciable  in  the  final  print.  It  was  the  fairly 
wide  latitude  allowable  in  exposure,  temperature,  and 
time  of  development  which  made  the  machine  method 
a  really  practical  and  useful  one.  He  bad  heard  a 
friend  of  his,  Mr.  Pringle,  say  that  if  there  were  no 
development  by  personal  inspection  in  the  dark  room 
photography  would  have  no  further  interest  for  him. 
He  thought  that  was  a  state  of  mind  which  an  enthu- 
siast got  into  from  long  practice,  because  looked  at 
from  the  point  of  view  of  anyone  newly  entering 
photography,  the  daric  room  could  only  be  viewed  as 
a  discomlort  and  an  enemy  to  good  health.  The 
pomt  of  view  of  the  picture-maker  had  been  referred 
to  once  or  twice.  Looking  back  upen  his  own  expe- 
rience, wlwn  he  remeifitgitiead|EiteMls£>Q^M^pent 
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in  the  hantlliag  of  20'mch  by  t6-h]ch  plates  under 
circumstances  of  ditcomfort,  when  be  might  have  pot 
them  into  a  di&h,  sat  comfortably  by  them,  rocked 
them  for  a  time,  and  then  taken  them  out  and  put  them 
in  tbe  hypo,  he  felt  that  a  good  deal  of  it  bad 
been  wasted,  Tbe  photographer  had  to  get  some 
approximate  idea  of  exposure,  but  even  there  the 
latitude  was  very  wide  with  anything  like  a  good 
plate  or  film.  As  Mr.  Thomas  stated,  one 
bad  to  think  of  tbe  finished  prints  rather  than  of  the 
intermediate  stages.  The  photO},n-apher  certainly  had 
to  get  his  lighting  right,  whether  for  figure,  portrait, 
or  landscape  studies ;  he  had  to  get  e%-ery  condition 
light,  to  know  what  be  wanted,  and  know  the  means 
of  getting  it.  He  thought  the  time  development 
system  was  most  valuable  for  him,  as  indeed  for 
every  photographer,  whether  beginner  or  expert. 
There  was  considerable  latitude  in  regard  to  tempera- 
ture also,  and  the  diiferences  of  temperature  could 
be  counteracted  by  altering  the  time  given  the  de- 
velopment, as  pointed  out  by  Mr.  Bayley.  It  seemed 
to  him  that  if  one  had  to  be  perfectly  correct  as  to 
the  exposure  of  the  plate  or  film  used,  as  to  tempera- 
ture,  time  of  development,  and  charucter  of  deve- 
loper employed,  it  would  be  very  nearly  as  bad  as 
having  the  discomfort  and  the  unhealthiness  of  the 
dark  room,  but  fortunatdy  that  was  not  so,  because 
there  was  socb  a  very  wide  latitude.  To  illustrate  this, 
he  wished  to  exhibit  two  frames,  containing  a  series  of 
four  i»ints  made  from  four  negatives  on  a  rotlable 
film  which  had  been  developed  in  the  developing 
machine  for  five  minutes.  The  aperture  of  the 
lens  used  in  every  case  was  the  same,  but  the 
plates  were  respectively  given  \,  1,2  and  4 
seconds  exposure.  The  only  appreciable  difference 
when  the  plates  were  developed  was  a  varia- 
tion in  the  general  density  of  tnl-  negatives.  Jf 
there  was  any  variation  in  the  gradation,  it  woOld 
be  seen  that  practically  the  result  in  the  print  was 
the  same.  The  number  of  seconds  which  each  negative 
was  given  for  printing  on  bromide  paper  was  re- 
spectively 15,  30,  55,  and  95  exposure  to  j^as  light.  It 
was  considered  that  alwut  one  second  was  the  correct 
exposure  of  the  subject,  and  most  people  would 
agree  that  that  was  slighlly  the  best  print,  but  the 
difference  was  so  inmaterial  that  it  showed  what  a 
wide  latitude  there  was,  and  how  valuable  and 
reliable  time  development  might  be. 

Mr.  Bayley,  in  replying  to  Colonel  Cunningham, 
said  that  whatever  the  temperature  of  itie  air  might 
be  in  cold  countries,  the  inhabitants  did  not  live  in 
rooms  where  the  temperature  was  zero,  and  photo- 
graphic developing  was  carried  out  in  rooms  which 
were  heated.  He  could  not  imaj^'ine  in  the  United 
States  for  instance,  that  there  would  be  any  diffi- 
culty in  fiodmg  a  room  heated  to  (>^° ;  in  fact  be 
thought  there  might  be  some  diflicuUy  in  finiiing 
a  room  of  so  low  a  temperature.  Where  the 
temperature  was  100'  or  over,  there  was  a  diffi- 
culty in  developing  at  all  because  of  the  danger 
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of  immersing  gelatine,  which  was  soluble 
water,  in  warm  solutions;  and  the  difficulty  would 
apply  equally  to  the  man  who  developed  in  tbe 
dark  room  as  to  tbe  man  who  developed  by  tbe  time 
method.  The  difficulty  could  probably  be  obviated 
by  the  use  of  ice.  The  caution  he  mentioned, 
thiit  tbe  develo]>er  should  not  be  used  at  a 
temperature  over  70°,  simply  meant  that  it  was  not 
advisable  to  use  warm  solutions;  but  where  the 
air  was  above  70",  and  there  were  no  means  of 
getting  it  down  to  70°,  the  precautions  advocated 
in  hot  conntiies  must  be  adof>ted,  whatever  systea> 
was  used.  He  was  not  quite  clear  what  Colonel  Cun- 
ningham meant  when  be  siud  that  tf  he  had  only  one 
negative  of  some  valuable  subject  he  would  not  like 
to  entrust  it  to  the  t'me  system  of  development, 
because  it  might  be  a  failure,  whereas  he  could  save 
it  by  adopting  some  other  method  of  developing. 
The  whole  purport  of  the  paper  was  intended  to  show 
that  if  one  possessed  a  plate  of  something  which 
could  never  be  taken  again,  as  good  a  negative  would 
be  obtained  by  developing  it  in  the  time  machine  as 
by  deY'elo|»ng  it  in  any  'other  way,  and  the 
chances  were  it  would  be  very  much  better.  He 
would  not  say  anything  about  the  artistic  result, 
because  be  did  not  see  what  it  bad  to  do  with  the 
particular  method  bdng  discussed.  Photographers 
were  simply  concerned  in  getting  the  most  thetweti- 
cafly  perfect  negative,  and  they  left  it  to  the  artists 
also  to  get  as  theoretically  perfect  or  imperfect  results 
from  their  negatives  as  they  could  get.  Judging 
by  the  results  of  many  artistic  photographs  he 
had  seen,  the  actual  character  of  tbe  negative,  or 
even  the  existence  of  the  negative,  was  comparatively 
immaterial.  One  speaker  had  blamed  him  for  not 
showing  the  negatives,  and  aoolher  for  dealing  with 
negatives  rather  than  with  prints.  He  thought  those 
two  objections  might  be  put  one  against  the  other. 
He  quite  agreed  that  the  print,  or  the  final  result,  wa» 
the  ultimate  aim,  and  that,  provided  the  right  thing 
was  obtained,  it  did  not  matter  very  much  what  the 
negati\'e  was  like.  He  also  agreed  that  if  the  right 
negative  was  obtained,  and  they  were  not  able  to  get 
a  good  print  from  it,  the  system  of  obtaining  the  nega- 
tive must  not  be  blamed.  In  that  respect  he  was  not 
able  to  follow  Mr.  Chapman  Jones,  whom  he  under- 
stood to  say  that  the  theoretically  perfect  negative  was 
not  the  negative  which  gave  a  perfect  print.  He  was 
not  aware  of  the  ex|)crimental  evidence  on  which 
that  statement  was  based,  and  should  be  glad  to  see 
it.  Mr.  Chapman  Jones  bad  referred  to  certain  cir- 
cumstances where  development  was  not  complete. 
Of  coutfe  if  development  was  not  complete  enough 
to  bring  out  all  that  light  had  done  on  tbe  film 
as  far  as  mere  quality  was  concerned,  any  system 
of  development  would  fail,  but  a  system  of 
time  development  which  was  not  properly  thought 
out  was  not  one  which  he  would  justify  for  a  moment. 
It  wa^i  essential  to  any  system  of  time  development 
[hat  it  should  bring  out  anything  that  it  was  possible 
to  obtain  from  an  uhdcr-exposed  platcv   If  a  system 
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ot  developmcQt  did  not  give  a  perfect  negative,  and 
was  too  violent  for  the  result  obtained,  then  the 
operator  was  over-exposing.  He  did  jiot  think 
there  was  much  in  that,  for  the  reason  that  most 
under  exposed  plates  were  spoilt  was  that,  long 
after  evetytfaing  that  coald  be  got  out  of  the 
plate  bad  been  obtained,  tbe  photognq>ber  had 
gone  on  sttengtbening  his  developer,  thinking  that 
posbibty  if  he  only  went  on  long  enough  be  might 
get  sometbh^  ebe.  If^  instoul  of  doing  that^ 
he  gave  it  tbe  same  devdopment  as  a  rightly- 
exposed  plate,  he  wouI<)  have  the  satisfaction  ofknow- 
ing  that  he  had  given  'just  as  much  development  to 
the  plate  as  it  would  stand;  be  would  get  out 
all  tbat  was  to  be  got  out  from  it,  and,  at  the  same 
lime,  he  might  be  confident  tbat  be  had  uot  fogged 
tbe  plate  through  any  fault  of  his  own.  He  quite 
agreed  with  Mr.  Steny's  remarks.  There  was  no 
doubt  that  the  essential  difference  between  a  i^te 
which  was  correctly  exptned,  and  another  which 
was  iDcwrectly  exposed,  was  that  there  bad 
been  a  fog  put  over  tlie  whole  of  the  exposures, 
wUcb  could  be  subtracted  when  measurements 
were  being  taken,  but  which,  when  tbe  printing 
was  dime,  bad  to  be  printed  through.  He  was  sony 
he  did  not  say  anything  about  orthocbromatic  pho- 
tography, but  he  did  not  conader  it  came  within  the 
scope  of  tbe  paper.  Had  be  ventured  into  the 
thmny  path  of  true  colour  reproduction  in  mono- 
chrome, there  would  not  have  been  much  room  to 
discuss  time  development.  The  subject  was  very  im- 
portant, but  it  did  not  affect  the  system  he  had  de* 
scribed  one  way  or  tbe  other.  Bytfaetime  aplatewas 
obtaiiied  which  would  give  a  perfect  rendering  in 
monochrome,  everybody  would  be  converted  to  tbe 
lime  method  of  development;  in  lact  they  would 
have  to,  because  no  light  in  which  tbe  plate  was 
developed  could  leave  it  free  fnm  fog :  some  system 
would  have  to  be  used  by  which  tbe  plate  was  made 
and  devdoped  in  absohtte  darkness. 

Un  tbe  motion  of  tbe  Chairuan,  a  hearty  vote  of 
thanks  was  accorded  to  Mr.  Bayley  for  bis  valuable 
paper,  and  the  meeting  termiiuted. 


MEETINGS  OP  THE  SOCIETY. 
Ordinary  Meetings. 

Wednesday  evenings,  at  8  o'clock  :— 
Febkuarv  15. — "The  Decline  of  the  Country 

Town."   By  Arthur  Henry  Aniwrson. 
Fkbruary    22.  —  **  Some    Misconceptions  of 

Mndcal  Pitch.'*   By  John  E.  Borland,  {a)  Visual 

— due  to  umventional  but  inaccurate  notation; 

ifi)  Aural -vtAvokc  of  t<me  mistaken  for  depth, 

brightness  for  height. 
Illustrated  by  voices,  instruments  and  diagrams. 
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March  i.— "The  British- Art  Section  of  the  St 
Louis ExhiUtion."-  By  LsiDORcSplELHANNtF.S.A. 
Sir  Edwa»Poviitbr,  Bart.,F.R.A.,  wfll  preade. 


iNbiAN  Section. 

Thursday  afternoons,  at  4.30  o'clock :  - 

Febki'ARv  i6.-i"The  Indian  Census  of  1901." 
By  Sir  Charles.  A.  Elliott,  K.C.S.I..  LL.B. 
Tbe  RiGHt  Hon.  Lord  Georus  Hahiltun, 
G.C.S.I.,  M.P.,  w$l  pivside. 

March  i6.— "Manipur  and  iu  Tribes."  ByT. 
C.  Hodson  (late  LC.S.). 

April  6.—"  The  Prospects  of  tbe  Shan  States." 
By  Sir  J.  George  Scott,  K.C.I.E.  ("Shway 
Yoe  "),  Superintendent  and  Political  OAicer,  Southern 
Shan  States. 

Mav  II.—"  Tbe  ManufiKtures  of  Orealer  Britain. 
—III.  India,"   By  Henry  John  Tozer,  M.A. 


Colonial  Section. 
Tuesday  aftemotHis  at  4.30  o'clock 

February  28.-**The  Manufactures  of  Greater 
Britain.— I.  Canada."  By  C.  F.  Jusr,  Canadiaa 
Government  Service  in  London. 

March  38.— The  Manufactures  of  Greater  Britain. 
— IL  Australasia."  By  the  Hon.  Walter  Hart, 
well  Jauks,  K.C,  Agent-General  for  and  late 
Ihvmier  of  Western  Australia. 

May  23.— "The  Cape  to  Cairo  Railway."  By 
Sir  Charles  H.  T.  Metcalfe,  Bart.,  M.InsLC.E. 


Applied  Art  Section. 
Tuesdays,  at  4.30  or  8  o'clock 

February  21,  8  p.m.— "The  Queen  Victoria 
Memorial  as  compared  with  other  Royal  Memorials.' ' 
By  Marion  H.  Spieluann,  F.S.A.  John 
Belcher,  A  Jt..A.,  President  of  the  Royal  Institute 
of  British  Arclutecta,  wfll  iwesde. 

March  si,  8  p.ni.— "Wert  Cooatiy  Screens 
and  Rood  Lofts."  By  F.  BuQlt  Bchuj,  F.R.I.B.A. 
G.  F.  BouLEV,  R.A.,  will  [mride. 

Ai'KiL  II,  4.30  p.m. — "The  Monumental  Treat- 
ment of  Bronze."  By  J.  Starkie  Gardner.  Sir 
George  Birdwoou,  K.C.I.E.,  C.SJ.,  will  preside. 


Cantor  Lectures. 

Monday  evenings,  at  8  o'clock 

Uugalo  Clerk,  M.lnst.C.li.,  "  Internal 
Combustion  Engines."    Four  Lectures. 

Lecture  I.— February  x^.—FuHdameHhU  Priw 
eipUs.  —  Internal  combastiair>auEin»  essentially 
air  engtnes-Tber&gd^abtM^-ljM&^JI^ 
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ty|)e!>,  cuDi^aDl  volume  and  constant  pres»UTC— 
Theor}'  of  cumpresgion — Eflidencies  without  beat 
or  other  losses— Gaseous  explosions — Temperature 
measurements — Bunsen's  method — Efficiencies  with 
heal  and  other  losses— Coal  gas,  petrol,  alcohol  and 
iwoclucer  gas  explosions :  their  differences  and  ami- 
tarities.— Data  still  required. 

i.ECTUKR  II.— FkbkUaRV  20.  -  /ndkitlor  DU' 
gtttim,  and  I'tn^er  7'ests — Diagrams  from  engines 
Using  coal  gas,  producer  gas,  blast  fumaci:  gas, 
jKtrol  and  bea\-y  oils — Practical  efficiencies  and  limi- 
tations in  large  and  small  motors  [<x  constant  volume 
and  constant  pressure  engines — Brake  tests — Irregu- 
larities  in  diagrams,  pre*tgnitk>ns,  back  ignitions, 
exhaust  explosions,  missed  ignitions. 

LEtrrc'Kl  III.— Kkbruaky  2-;.— Examples  of 
Internal  Combustion  Engines  in  Jiritain. — Coal  gas 
and  producer  gas  engines,  Crossley,  NaU<Mial,  Stock- 
port—Blast  furnace  gas  engines,  Cockeiill,  Oecbel- 
bauso-,  Koerting,  Crossley,  National — P«trol  engines. 
Wolslcy,  liddeley,  Daimler— Heavy  m1  engines, 
Deisel,  Homsby,  National,  Crossley. 

Lkcturb  IV.— March  b.— Future  J}eiYiiip- 
menls  —  Suction  producers  —  Blast  furnace  gas — 
Producer  gas  in  power-stations— Marine  gas  and 
oil  engines — Line  of  advance. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

UoNVAY,    Fbb.    13..SOCIKIV    Of  ARTS,  John-ttroct. 

Adelphi,  W.C.,  8  p.m.  (Cantor  Lecture.)  Mr. 
Dugald  Clerk,  '*  Internal  Combustion  KogiDvi." 
il,ecturc  I.) 

Optical,  to,  Uanove-iqtiarK,  W.,  8  pm.  Mr.  L.  W. 
]*killipa,  "  Mcaiurement  of  Afaaorptiun  in  '1  fnti.-d 
Glam-s." 

Survryors,  iz,  Great  Gcurf^u-itreet,  S.W.,  8  p.m. 
1  >ist:u$*ii>n  on  the  p>penbyMr.  .A.  K.  StcnninK 
and  Mr.  William  Meniiea.  "  L'rt»n  and  Kiiral 
ily'laws  and  luggcst^Ml  Amcndmenta,"  and  "  Huild  • 
iiij;  ltj  .|;iws  in  Rural  Oittriclt," 

CiruKraphical,  University  of  London,  HurliuKtun- 
Kardons,  W.,  8j  p.m. 

Uei-hanical  Ensineera,  iiton^'s  gate,  Wcstaiinster, 
S.\V.,  8  |i.m.  (Uraduaies  Lrctun: )  Ur.  J.  T. 
Nicolson,  "  K«ults  of  Forco  Measurements  with 
Cutting  iWls,  and  tlicir  Applirativii  to  Luithe 
D-sifin." 

Ca  niTrt  Club,  Charing-cross- road.  W.C..  p.m. 

Medical,  11,  C'liando!i-strL-ct,  W.,  tt^p-m. 

London  Institution,  Fin sburv- circus,  E.C.,  .s  p  u. 

IVof.  W.  H.  Aynon,'"  KnerK>- :  Amtricdn,  British 

and  Jiipiiai'SL-.'' 
TuBSDAV,  Fku.  14.  Asiatii ,  xi,  Albemarle- itnict,  W.,  j  p  m, 
Kuyal   Institution,  Albemarle- street,  W.,  s  p.m. 

Prof.  L.  C.  Hiall,  "'Iha  Stnictun-  and  Life  of 

.Vninals."  (l^scture  IV.} 
MLtlital  and  Cblntrgicai,  10,  Hu over- square,  W., 

»i  p.m. 

Civil  Engineers,  25,  Ciraat  George- street.  S.W., 
8  p.m.  I.  Mr.  Crosbii^  Trench,  "Alfretun  Second 
Tunnol."  i.  Mr.  Uugald  McLellan,  "Tbe  Re- 
construction of  Moacnrille  Innnel." 


Antliropological,  3,  Hanover-iquare,  W.,  ti  p.m. 

Colonial  Inst.,  Whitehall -rooms,  Whitehall  plad:. 
S.W.,  8  p.Bi.  Hr.  P.  A.  BarneU,  "  Problems  und 
Perils  of  Education  in  South  Africa." 

Wi.UKia.uAY.KBfl.  IS  ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C,  Sp.m.  Arthur  Hrnry  Andi  r»«n, 
"ITic  l>eclinc  of  the  Country  Town." 

MuU'(>ri>lof['>^^l<  70.  Victtiria  strift,  S'.W.,  ;1  p.m. 

1.  Mr.  Eduard  Hawlcy.  "  Kcpiirt  on  the  Phent»- 
lugical  Observations  for  1904.''  i.  Mr.  Hnmann 
Elia*  and  Mr.  J.  H.  Field,  "Obtervntiuns  nude 
during  a  Hallooa  Ascent  at  IU*riin,  September  i, 
1004."  j.  Mr.  J.  R.  Sntton,  "The  Winds  of  East 
I^don,  Cape  Colony," 

Chemical,  Buriiogton-houte,  W.,  5)  p.m.  1.  Mr. 
A.  T.  de  Moiiilpied,  "The  Condensation  of  Anilino 
Acetic  Esters  in  Pretence  of  Sodium  Alcohidati-." 

2.  Mr.  F.  D.  ChatUway,  "  Nitrogen  HalofrB 
Derivatives  nf  the  Aliphatic  t>ia mines." 

Microscopical,   ao.    Hanov«r- square,  W.,  8  p.m. 

Mr.  J.  E.  Stead,  "  Practical  Micru- MuUllography. 

with  Experimental  Demonstration.'' 
Sanitary  Engineers,  19,  Bloomsbury- square,  W.C, 

T  pm.   Hr.  J.  ThompMHi,  "The  Sanitation  of 

SondMnd-oa-Sea." 
British  Archmological  Aoociatioa,  31,  Sackvilla- 

■treet,  W..  8  p.m. 

Thl'asdav,  F|!h.  16  ..SOCIETY  OF  ARTS,  John-street. 

Adelphi,   W.C.,  4}  p.m.  (Indian  Section.)  Sir 
Charles  A.  Elliott,  "  The  Indian  Census  of  iqot." 
Linaean,  Burlington  -  house,  W.,  8  p.m.    t.  Hr. 
J.  G.  Baker,  "A  Reviaed  Classification  of  Kinea." 

3.  Messrs.  E.  G.  Bakrr,  Spencer  Moore,  and  Dr. 
A.  B.  Rendle,  "  The  BeUny  of  tha  Anglo-German 
Uganda  Bonndary  Commlirion." 

Koyal  Institution.  Albemarle- street,  W.,  5  p.H. 

Prof.  J.  J.  H.  Teal,  "Recent  Work  of  tho  Ueu- 

lugiial  Suney."    (Lecture  I.) 
United  Service  Institution,  Whitehall  S.W.,  j  pm.. 

Captain  K,  1).  Swinton,  "The  Comfort  of  Troops 

on  Active  Service." 
Historical.  Clifford's -inu  Hall,  KU-et-street,  E.C., 

5  p.m.    Annual  Meeting. 
Numismatic,  si,  Albemarle- street,  W.,  7  p  m. 
Camera  Club,  Charing- cross -road,  W.C  ,  8J  p.m. 
Mining  and  Metallurgy,  (jeulogical  Society's  Rooms, 

Hurlinglon-house,  W.,tip.m.  1.  Mr.  H.  E.  West, 

"  Early  Oty-Cnishing  Plants  in  Western  Australia 

and  tbe  Introduction  of  the  Filter  Press,"    1.  Mr. 

Hugh  F.  Mairiott,  *' Deep  Borchu'e  Sur\'eying. ' 

J.  Messrs.  A.  Jiirmiin  and  E.  Le  G.iy  Hreri'ton, 

*'  I.aboiiiUiry  Espcrinieots  un  the  I.  se  uf  Ammociid 

and  its  Compounds  in  Cyaniding  Cupriferous  Ores 

and  Tailings." 

Fridav,  Kkh  I/. ..Royal  Institution,  AlU-martn- street,  W., 
Hp.m.  Weekly  Mei'ting.    n  pm.,  Mr.  John  W. 
Uordiin,  "  High  Power  Mi(.Tt>s<:opy." 
North  East  Coast  Institute  of  Engineers  and  Ship- 

buildi^rs,  Newcasttc-on-Tyne,  7]  p.m, 
Quckctt  Klicrosropical  Club,  lu,  HaDOwr-aquAre, 

W.,  S  p.m.     Annual  Meeting. 
Geological,  Burlingttra -house,  W..  j  p-m.  Annual 
Meeting. 

Uruhanical  Engineers,  .Storey 's-gatc,  Westminster, 
S.\\..  8  p.m.  Prof.  W.  E.  Lilly,  "  The  Strength  of 
Columns." 

-Saiurdav,  Fku.  Royal  Institution,  AMSemarle-strect,  W., 
j  p.m.  Sir  Alexander  Maekeniie,  '■  TheJMlfcMiaa 
School  of  Music."   (Lecture  HI.)  -  "^'^ 
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NOTICES.  PROCEEDINGS  OF  THE  SOaETY. 


NEXT  WEEK. 

MuNDAY,  February  20>  8  p.m.  (Cantor 
Lecture.)  Dugald  Clerk,  "  Internal  Com- 
bustion Engines.**    Lecture  IL 

TUE.SDAY,  February  21,  8  p.m.  (Applied 
Art  Section.)  MARION  H.  Spielmann,  "  The 
Queen  Vicioria  Memorial  as  compared  with 
other  Royal  Memorials  Abroad." 

Wednesday,  February  22, 8  p.m.  (Ordi- 
nary Meeting.)  JOHN  E.  Borland,  "  SoAe 
Misconceptions  of  Musical  Pitch." 

Furthet  details  of  the  Society's  meetings 
will  be  found  at  the  end  of  this  number. 


CANTOR  LECTURES. 

Mr.  Dugald  Clerk,  M.Inst.C.E.,  deli- 
vered, on  Monday  evening,  13th  inst.,  the  first 
lecture  of  his  course  on  '*  Internal  Combustion 

Engines." 

The  lectures  will  be  published  in  the  Journal 
during  the  summer  recess. 


INDIAN  SECTION. 

Thursday  afternoon,  February  i6th ;  SrR 
SteuArt  CoLvisr  Bayley,  K.C.S.I.,  CLE., 
in  the  chair. 

-  The  paper  read  wap  "  The  Indian  Census 
of  igoi,"  by  Sir  Charles. A.  Elliott, 
K.C.S.L,  LL.D. 

The  paper  and  report  of  the  discussion  will 
be  published  io  a  future  number  of  the 


APPLIED  ART  SECTION. 

Tuesday  evening.  January  31st;  Lewis 
Foreuan  Day.  F.S.A.,  Vice-President  of 
the  Society,  in  the  chair. 

The  Chairman,  in  iatrodacing  tbe  readers  of  the 
papers  said  that  they  were  well  known  to  tbe  majority 
of  those  present,  and  those  who  did  not  know  them 
probably  knew  indirectly  some  of  their  work.  A 
few  years  ago  it  used  to  be  a  grievance  amongst 
examiners  at  South  Kensington  and  elsewhere,  that 
students  defaced  th«r  designs  by  very  bad  lettering. 
County  Council  and  other  schools  since  tbSt  time  had 
taken  up  the  teaching  of  calligraphy,  and  nowadays 
wherever  there  was  an  exhibition  of  arts  and  crafts 
one  could  be  pretty  sure  of  seeing  good  script,  which 
was  very  largely  the  effect  of  the  authors'  teaching. 
Both  Mr.  Johnston  and  Mr.  Hewitt  were  masters  of 
their  crafts,  and  he  was  sore  thdr  contributions  would 
be  most  interesting. 


The  following  two  papers  were  read — 

CALLIGRAPHY  AND  ILLUMINATION.* 

By  Edward  Johnston. 

The  Development  of  Writing. 

The  development  of  the  book-hands  from 
the  Roman  alphabet,  showing  the  growth  of 
varied  letter  forms  for  useful  or  ornamental 
purposes,-  is  the  key  to  the  practical  study  of 
calligraphy  and  illumination. 

Doubtless  the  forms  of  the  letters  of  the  fine 


*Th't  paper  fornit  a  running  commenUry  on  41  slidi  s 
which  were  shown.  I  have  to  ackaon'ledKc  the  courtesy  of 
Ur.  John  Hogg  for  permitting  the  use  of  these  before  their 
publication  In  book  form.  The  teven  rongh  diagraKt  hero 
given  have  been  ■ince  nude  ^ec\al\j  to  illuitrate  this 
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inscriptions  in  stone  and  the  forms  used  in 
writing,  acted  and  reacted  upon  each  other, 
so  that  the  pen,  the  chisel,  and  the  brush  all 
contributed  to  the  development  of  the  perfect 
forms  of  the  Roman  Capitals  used  in  the  begin- 
ning  of  the  Christian  era. 

Formal  writing  may  be  said  to  begin  with 
the  "Square  Capitals";  these  and  kindred 
forms  were  used  till  about  the  beginning  of  the 
fifth  century.  Though  it  bad  not  yet  become 
customary  to  separate  the  individual  words, 
this  writing — 1,500  years  old — is  extremely 
legible  ;  the  vagfue  popular  accusation  against 
the  old  "  crabbedness  and  unreadableness  " 
more  truly  applies  to  the  hands  of  ourselves 
and  our  friends. 


Fio.  I. 


These* 
SivtUlJ. 


SQ,CAPS. 

avJciALs 

a)sjci^7*c^ 

hair  unaals 

Free  cojnes  o^tar^  jinmalhaiis 


The  beautifully  rounded  "  Uncial "  letter  of 
the  fifth  century  is  a  truer  pen  form.  The 
"Half-"  or  "Semi-Uncial"  writing  of  the 
sixth  century  is  derived  from  mixed  uncial  and 
cursive  forms. 

The  Cursive,  or  informal  ordinary  writing  of 
the  Roman  capitals — with  a  stylus— produced 
the  "  Small  Letters."  These  were  adopted  by 
the  scribes  and,  after  200  years,  were  uni- 
versally used  for  books: 

The  Roman  missionaries  brought  the  "  Ro- 
man Hatf-Uncial  "  forms  to  Ireland,  and  the 
Irish  missionaries  brought  their  writing  to 
England  in  the  7th  century.  The  "  Book  of 
Ketls"  and  the  "Durham  Book"  are  the 
marvellous  works  of  the  Irish  and  English 
penmen. 

About  this  time  the  thin  strokes  of  the  letters 
became  approximately  horizontal,  but  a  rever- 
on  to  the  earlier  and  easier  method  of  holding 


the  pen  "slanted"  led  to  the  narrow  and 
angular  writing  of  the  twelfth  and  succeeding 
centuries. 

Fig.  3. 


hmiz^aU  thins  ScHuns 

o  ox 

tvund^offen  Utter.     nanvweriorrn  - 


The  "  Caroline  Hands  "  of  the  beginning  of 
the  ninth  century — developed  in  France  pre- 
sumably under  English  influence — reformed 
the  inferior  Continental  hands.  Though 
written  with  a  "slanted  pen"  it  is  very  open 
and  round. 

In  northern  Europe  in  the  course  of  time 
these  fine  qualities  were  lost  and  gave  place  to 
narrowness  and  angularity.  In  Italy,  how- 
ever, the  twelfth  century  writing  was  ex- 
ceedingly beautiful  and  round.  And  the 
Italian  scribes  of  the  Renaissance  modelled 
their  hands  on  such  writing  :  the  result  is  seen 
in  a  late  fifteenth  or  early  sixteenth  century 
writing.  The  Italian  printers  following  the 
scribes  gave  us  the  "  Roman  Small  Letter" 
which  is  used  to  this  day. 

Fig,  3. 

iralianxiicmr 
Italian  renaiss 


The  evolution  of  our  ordinary  type  letters 
and  nearly  all  other  important  varieties— both 
useful  and  ornamental — is  mainly  due  to  the 
use  of  the  pen. 

Learning  to  Write. 

In  making  practical  use  of  the  art  of  Calli- 
graphy we  may  take  as  a  mod 
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round  hand— such  as  the  Anglo- Irish  writing 
in  the  "Durham  Book,"  and,  after  careful 
study,  replace  the  archaic  forms/  such  as : 

Fio.  4. 

by  later  forms  akin  in  feeling  to  the  other 
letters. 

This  hand  is  written  with  a  properly  cut  pen, 
which  is  used  with  the  slightest  possible 
pressure.  The  shape  and  the  proportions  of 
the  pen  nib,  and  the  direction  in  which  it 
moves,  together  produce  the  thins,  thicks  and 
gradated  (urves,  and  the  graceful  forms  of 
proper  penmanship.  From  such  a  round  hand 
one  would  pass  on  to   a   more  practical 

"  slanted-pen  "  writing,  and  the  accomplished 
penman  develops  naturally  some  sleight  of 
hand  and  a  characteristic  manner,  and  so  at 
length  attains  a  fine,  legible^  and  entirely 
personal  handwriting. 

An  interesting  proof  of  the  power  of  the  pen 
is  given  by  taking  the  skeleton  or  "  Essential 
Forms"  of  capitals  and  small  letters— as  we 
should  make  them  with  a  pencil—and  writing 
them  with  a  "  square  cut"  pen.  The  oblique 
letters  (A,  K,  M,  &c.)  may  be  written  with  a 
"  slanted  pen,"  in  order  to  lighten  them  ;  and 
the  characteristic  hooks,  "  heads  "  and  serife 
which  the  pen  produces  may  be  used  to  termi- 
nate the  strokes. 

The  alphabet  so  written  shows  a  remarkable 
degree  of  character  and  finish,  produced 
entirely  by  the  pen.  A  stronger  and  more 
practical  form  is  produced  by  similarly  using  a 
"  slanted  pen." 

Another  kind  of  penmanship  is  seen  in  what 
we  may  call  "  semi-formal  writing."  This  is 
written  with  a  pen  giving  a  somewhat  stylo- 
graphic  form  of  letter,  having  no  decided  thicks 
and  thins.  This  Italian  sixteenth  century 
example  shows  great  rapidity,  combined  with 
beauty  and  legibility;  it  took  the  scribe  but 
a  little  longer  to  write  than  we  should  take  to 
scribble  it,  perhaps  10  to  15  minutes  per  page. 
The  practice  of  such  a  writing  might  be  of 
very  practical  benefit  to  many  of  us  in  reform- 
ing our  ordinary  hands. 


*  Unlen  we  are  writinf  io  the  Iriih  Unguage  which  still 
retainitlinefoniw  in  the  alphttbet.— E.J. 


Illumination. 

IlluminatiOD  has  its  beginning  in  the  use  of 
larger  or  cokmoed  capitals  to  mark  the  com- 
mencement of  books,  chapters,  verses  and  the 
like.  Such  letters  are  generally  very  differ- 
ent fix>m  "  simple-written  "  forms,  and  may  be 
described  as  '*  built-up  "  pen  forms. 

Great  variety  was  introduced  in  the  twelfth 
century  "  Versals ;  "  and  added  flouri^es,  in 
another  colour,  were  common  in  the  liiirteenth 
century.  Line-finishings  and  flourishes  on  the 
ends  and  tails  of  letters  accompanied  the  use 
of  Versal  capitals,  and  contributed  to  the 
growth  of  illumination.  -The  decorated  or 
decorative  initial  naturally  became,  and,  I 
think,  still  remains,  the  central  motive  of  the 
illuminator  proper. 

Fio.  5. 

LmetimshuKr — -5  ^. 

The  true  development  of  this  art  is  most 
graphically  sketched  by  Ruskin,  in."  Lectures 
on  Art "  (No.  V.),  where  he  says :  "  The  pen 
.  .  .  .  is  not  only  the  great  instrument  for 
the  finest  sketching,  but  its  right  use  is  the 
foundation  of  the  art  of  illumination  .  .  . 
Perfect  illumination  is  only  writing  made 
lovely ;  .  .  But  to  make  writing  itself  beauti- 
ful—to make  the  sweep  of  the  pen  lovely— is 
the  art  of  illumination."  And  aUo  that,  those 
who  have  acquired  "  a  habit  of  deliberate, 
legible  and  lovely  penmanship  in  their  daily 
use  of  the  pen  .  .  .  may  next  discipline  their 
hands  into  the  control  of  lines  of  any  length, 
and  finally,  add  the  beauty  of  colour  and  form 
to  the  flowing  of  these  perfect  lines." 

A  very  simple  and  delightful  method  of 
decorating  a  page  of  writing  with  pen- work  is 
to  take  a  few  simple  elements — a  curve,  a  leaf, 
a  circle,  ^c.—and  build  up  a  semi-organic 
pattern,  as  a  bookbinder  builds  a  pattern  on  a 
cover  with  a  few  stamps.  The  main  stem 
springs  from  an  initial  and  covei  s  the  ground 
with  a  few  sweeping  curves,  the  branches  fill 
the  comers  and  (built  up)  "  flowers,"  &c.,  are 
placed  in  the  larger  spac^ ;  evenly  distributed 
leaves,  stalks  D{§((3^y®©@gfeves),  ten- 
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drils,  &c.,  fill  the  interstices  and  produce  a. 
pleasant  even  covering''  Black  stems,  gold 
leaves,  and  coloured  flowers  are  used  in  a 
fifteenth  century  French  illumination,  made 
on  these  lines. 

Fio.  6. 


decorat- 


The  finest  and  most  interesting  illumination, 
however,  is  that  which  may  be  produced  by  a 
good  draughtsman.  A  more  natural  treatment 
of  very  delicate  foliage,  &c.,  is  seen  in  an 
Italian  fourteenth  century  MS.  [in  the  British 
Museum:  Addl.  MS.  28841)  of  an  unusual 
style. 

For  draughtsman  -  illuminators  the  plant 
forms  in  the  old  herbals,  and  Bewick's  wood- 
cuts are  worth  studying. 

Making  MS.  Books,  &c. 

To  turn  our  work  to  practical  account  it  is 
necessary  to  make  definite  things :  the  making 
of  MS.  books  is  the  most  instructive  practice. 

All  good  work  more  or  less  arranges  itself ; 
the  size  of  the  book  (whether  a  folio,  4to.,  8vo., 
&c.)  may  be  determined  by  the  size  of  the 
sheet  of  paper  or  skin  in  regular  use.  The 
margins  are  regularly  proportioned  for  the 
comfort  of  the  reader— wide  enough  but  not 
too  wide— and  these  partly  determine  the 
length  of  the  wnting  line  ;  for  ease  in  reading 
and  writing,  the  writing  line  should  contain 
neither  too  few  words  nor  too  many— from  four 
to  eight  words,  or  an  average  for  ordinary  use, 
of  six  words  to  the  line,  is  suitable.  This  num- 
ber of  words  means  about  36  letter  spaces, 
and  so  the  size  of  the  writing  is  determined  by 
the  number  of  words  to  the  line.  A  reasonable 
distance  between  the  writing  lines  determines 
the  number  of  lines  to  the  page  {i.e.,  in  the 
space  between  the  top  and  foot  margins). 

The  writing  lines  are  ruled  throughout  the 
book ;  on  every  page  they  form  a  proportional 
scale  or  "  ready  reckoner,"  to  which  the  deco- 
rative capitals,  &c.,  conform.   The  business 


part  of  the  work— the  writing — is  completed, 
suitable  spaces  being  left  for  decoration  (capi- 
tals, &c.,)  on  the  initial  page  and  for  chapter 
headings,  &c. ;  the  writing  is  then  decorated. 

Fig.  7. 


While  conforming  to  reasonable  rules,  we 
must  preserve  our  freedom,  one  of  the  greatest 
virtues  (and  a  more  accurate  naming  of  what 
is  commonly  admired  as  "spontaneity.")  A 
text  and  its  commentary  (or  other  subordinate 
or  explanatory  text)  may  be  made  compli- 
nMntary — a  great  convenience  to  the  reader. 
Types  of  different  sizes  may  be  used  in  con- 
nection with  illustrations,  in  order  that  the 
explanation  may  be  on  the  same  page  with  the 
picture. 

Conclusion. 

A  fine  title  page  by  Holbein  in  a  book 
printed  at  Basle  shews  a  beautiful  type— used 
throughout  the  book  for  headings— giving  a 
much  simpler  and  better  effect  than  the 
majority  of  "  specially  designed  "  title  pages. 

A  modem  inscription  in  stone  shows  the 
possibilities  of  good  lettering  on  foundation, 
memorial  stones,  &c. 

A  rather  ornate  treatment  of  a  Communion 
service  on  vellum  shews  some  ornamental 
possibilities  of  the  work. 

A  perfectly  plain  brass  shews  some  of  the 
practical  possibilities. 

This  paper  can  only  briefly  touch  some  of 
the  divisions  of  a  very  large  subject.  Writing, 
illumination,  and  "lettering"  offer  a  wide 
field  for  the  ingenious  and  careful  craftsman. 
The  elements  of  the  art  are  easily  learnt  by 
anyone,  and  it  is  easier  than  people  suppose  to 
make  really  beautiful  things  by  taking  a  little 
pains.  The  practice  of  writing  opens  the  way 
to  a  number  of  delightful  occupations  (to  say 
the  least),  and  compares  in  some  degree  with 
the  practice  of  musyj-.j-  Al^i^all,  the  educa- 
tional value  of  penmanship  is  very  gre«tt.  ~ 
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CALLIGRAPHY   AND  ILLUMINATION. 

By  Graily  Hewitt. 

"  lUuminatioD  "  is  hampered  by  the  narrow- 
ness of  the  conception  of  its  scope.  It  has 
come  to  mean  an  extraneous  prettiness  added 
to  writing,  rather  than  the  beautifying*  of 
writing  itself ;  as  we  might  fancy  that  by 
tying  gay  bcws  and  ribbons  to  our  chair  legs 
or  fireirons.  and  nailing  up  a  rose  here  and 
there,  we  should  be  improving  the  appearance 
of  our  furniture.  To  be  true  decoration  of 
lettering,  illumination  is  a  more  serious  affair, 
and  concerns  construction  itself;  and  since 
the  craft  has  lost  continuity  of  tradition,  and 

Fig.  8. 
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suffered  great  degradation,  any  earnest  prac- 
tice of  it  needs  much  rudimentary  knowledge 
of  ways  and  means.  The  study  of  its  tools 
and  materials  is  no  less  necessary  than  the 
study  of  the  models  of  past  craftsmanship  for 
help  and  inspiration  ;  thus,  a  well-cut  pen  or 
chisel  have  things  to  teach  we  shall  not  learn 
from  all  the  wonders  in  a  museum.  We  can 
begin  afresh  through  simple  methods  to 
attempt  simple  results,  and  come  at  the  root  of 
the  matter.  By  illumination,  therefore,  I 
would  understand,  not  the  application  of  a 
dexterous  scroll,  or  fifteenth  or  other  century 
system  of  twiddle  to  a  manuscript,  but  seme 
wide  generalisation  to  cover  all  the  work  of 
lettering,  where,  with  dignity,  discrimination, 
and  thcvoughness,  the  craftsman,  whether 


with  pen,  brush,  chisel,  or  printing-press, 
strives  to  give  a  material  beauty  to  the  words 
he  has  to  present. 

For  illustration,  I  show  on  the  screen  a 
page,  printed  at  the  Ashendene  Press,  ftom 
the  "  Fioretti  "  of  St.  Francis.  The  simplicity, 
strength,  and  restraint  in  it  are  evident.  Red 
is  used  in  the  marginal  note,  the  initial  letter 
and  the  chapter  heading  just  above  the  A. 
The  rest  is  black,  and  depends  for  effect  upon 
careful  selection  of  type,  the  massed  evenness 
of  its  columns,  its  spacing,  regular  arrange- 
ment, and  general  tranquillity.    But  what  is 
also  notable  is  the  inter-dependent  ordering  of 
all  the  means  to  the  end,  the  book.   The  illus- 
trator has  not  been  content  to  make  a  picture 
only,  but  in  making  it  has  subordinated  himseir 
to  this  end,  and  employed  the  weight  of  line,, 
the  amount  of  detail,  size  and  space,  exactly- 
suitable  to  the  type  he  is  to  assist.   And  the - 
beauty  of  the  whole  may  be  said  to  constitute 
true  illumination. 

Every  such  means,  indeed,  by  which  beauty- 
may  be  given  to  words,  are  its  concern :  but 
only  step  by  step.   And  we  may  begin  to 
illuminate,  in  this  sense,  by  making  good^ 
tetters  on  an  appropriate  surface  with  an 
appropriate  tool.    And  beginning  so  we  may,- 
expect  to  learn  the  better  what  beauty  men 
have  already  given  to  them,  and  understand 
something  of  their  possibilities  and  limitations, 
before  we  venture  to  apply  any  scheme  kA- 
decoration  of  our  own. 

What,  then,  are  good  letters  ?  And  what 
style  shall  we  affect  ?  Have  we  the  choice, 
any  more  than  we  have  a  practical  choice  ib. 
the  matter  of  our  clothes  ?  And  has  this  not 
been  so  in  any  century,  save  at  epochs  like  the 
Renaissance  ?  Our  style  stands  evolved  for 
us,  and  all  there  is  for  us  to  do  is  to  make  the 
best  of  it  by  honesty  and  refinement,  at  least 
until  we  have  mastered  it  and  have  earned  a. 
right  to  improve  upon  it.  And  in  this  matter 
of  lettering  we  are  lucky ;  for  our  style,  de- 
graded enough  may  be,  is  after  all  founded ' 
upon  the  Italian  scripts  of  the  fifteenth  century, . 
and  the  magnificent  early  printing  of  the 
Venetians.  We  employ  the  same  sort  of 
Roman  capitals,  rounded  small  letters,  and 
italics,  or  forms  very  closely  allied.  And  as 
these  meet  our  eyes  in  every  newspaper  we 
pick  up  we  may  wish  them  indeed  better  made, 
better  spaced,  better  arranged ;  but  we  cannot 
make  substitutes  for  them,  even  if  we  could 
devise  better  ones,  without  at  once  becoming 
less  legible.  For  our  eyesj^^^^awjustomed  to 
read  them,  and  read  them  e*Jly.   And  as. 


)>8 

legibility  is  the  first  requisite  of  lettering* 
(letters  being  primarily  made  to  be  read],  we 
lay  aside  common-seDse  for  the  sake  of  artistic 
pride,  if  we  attempt  to  create  the  unusual.  It 
may  be  argued  that,  as  we  are  the  heirs  of  the 
ages,  we  may  imitate  with  profit  any  and  every 
example  they  have  provided.  The  style  we  find 
existing,  however,  is  surely  the  one prtmd  feuie 
applicable  to  us;  and  to  do  otherwise  than 
adopt  it  is  to  be  re-making  varieties  human 
nature  has  either  rejected  or  grown  out  of; 
and,  moreover,  to  be  foregoing  the  hope  of 
proficiency  with  at  least  one  of  them,  which 
continuous  practice  may  give,  while  we  stay 
to  speculate  and  experiment  with  defensible 
alternatives.  To  compare  great  things  with 
small,  is  not  the  charge  brought  against 
architecture  that  at  the  present  day  it  has  no 
style  because  it  has  so  many  ? 

How  then  may  these  Roman  letters,  large 
and  small,  be  made  as  well  as  possible  ?  The 
pen,  by  long  and  wide-spread  usage,  is  recog- 
nisable as  chief  of  the  letter-making  and 
modifying  tools.  An  examination  of  its  me- 
thod, therefore,  cannot  but  be  of  service,  even 
for  other  or  derivative  methods,  that  their 
differences  and  the  effect  of  these  upon  the 
letters  may  be  appreciated. 

The  best  aids  to  legibility  are  simplicity  of 
form  and  regularity  of  construction.  And  to 
these  elements  refinement  has  usually  added 
the  beauty  of  contrast.  Whether  the  pen's 
natural  aptitude  to  make  thick  down  strokes 
and  thin  side  strokes,  or  our  no  less  natural 
approval  of  thick  stems  and  thin  branches,  is 
responsible  for  this  is  not  the  craftsman's  con- 
cern so  much  as  thie  observance  of  the  feature, 
and  with  a  nice  regard  for  the  regularity  of  its 
construction.  We  should  at  once  resent  as 
ridiculous  an  alphabet  which  proceeded  as  the 
upper  one  on  the  screen  (Fig.  9)  in  disregard  of 
this  stem  and  branch  feature,  using  contrast 
indeed  but  with  no  apparent  regularity.  It  is 
distracting.  We  need  to  have  the  similar 
parts  of  the  different  letters  made  in  a  similar 
way,  that  their  uniformity  may  give  us 
peace.  In  the  lower  line  such  uniformity  is 
observed.  The  principle  is  obvious  enough  in 
this  instance ;  and  yet  a  feeble  method  of 
making  letters,  especially  the  capitals,  is 
responsible  for  its  continual  violation.  And  if 
the  irregularity  be  but  slight  we  are  often  at  a 
loss  to  know  why  we  do  not  like  an  alphabet, 
when  we  look  at  it  and  know  we  do  not.  It  is 
safe  to  say  that  in  this  matter  regularity  is 
uniformity,  and  never  monotony. 

On  the  screen  we  have  two  methods  of 
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making  Roman  capitals.  (Fig.  9.)  That  on  th4 
left  may  be  called  the  crowquill  -  and  -  fill  -  in 
method,  that  on  the  right,  the  broad-pen 

method.  In  the  former,  the  outline  of  the 
letters  is  drawn,  and  the  inclosure  inked  in, 
and  by  it  a  strain  is  immediately  put  upon  the 
drawer  to  measure  his  breadths  evenly,  as  the 
pen  does  not  help  him  to  do  this;  and  not  only 
the  breadths  of  his  broad  stems,  but  the 
breadths  of  their  narrower  branches.  To  keep 
these  breadths  even  throughout  the  work  is 
difficult,  but  if  the  letters  are  to  be  regular 
these  breadths  must  all  be  similar.  Besides 
this,  the  method  tends  to  drawing  by  aid  of  a 
ruler,  and  to  scampitfg  the  delicate  concavity 
the  outline  of  the  stems  should  have  in  Roman 
capitals.  The  method's  defect  is  more 
striking  in  the  O's.  For  here  again  with  no 
help  from  the  pen  the  writer  must  make  the 
gradation  from  extreme  thickness  to  extreqie 
thinness  evenly  four  times,  and,  whenever  a 
curve  occurs  in  the  work,  must  make  that 
curve  evenly  gradated,  and  precisely  equal  to 
the  other  similar  curves.  He  naturally  flies  to 
compasses  to  give  him  at  least  a  circle.  Yet 
the  mathematical  exactitude  of  a  circle  is 
perhaps  undesirable  for  a  Roman  O,  and  if  he 
thinks  this,  he  must  add  a  gradated  bulge  on 

Fig.  9. 
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the  outside  as  well  as  manipulate  the  interior 
increase.  The  strain  of  measuring  as  well  as 
drawing  results  in  a  mechanical  stif&iess  and 
wiriness,  or  else  in  irregularity  and  fieebleness. 

But  if  the  broad-pen  method  is  used,  -the 
toot  is  admitted  to  save  all  this  trouble  of 
measurement.  Perhgig^fi^l^g^^ijiftolcoint 
out  how  the  stems  are  so  measured,  Qid  the 
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Iwanches  alsoi  in- the  angular  letters.  'Two 
strokes  make  the  stcan,  one  the  branch ;  and, 
if  you  draw  aright,  the  correct  measurements 
follow  equally  ihroughout  the  work.  It  is 
surely  as  easy  to  draw  a  thick  line  as  a  thin 
one.  In  fact,  it  is  easier ;  you  can  see  better 
ythat  you  ara  doing.  The  disadvantage  is  that 
you  cannot  rub  it  out  so  easily  if  it  goes 
wrong.  Yet  this  hardly  apices  to  work  for 
process  production,  for  th^  we  can  mend 
our  mistakes  pretty  fredy. 

In  the  curves  the  advantage  of  the  method 
is  still  more  conspicuous,  for/as  you  see,  from 
I  to  a  of  the  O,  the  single  pen-stroke  drawn 
aright  does  all  the  most  delicate  portion  of 
the  gradation  from  thick  to  thin  for  you,  and 
will  do  this  equally  in  every  similar  case.  And 
beyond  the  directness  and  facility  which  the 
method  is  calculated  to  give  with  practice, 
that  indefinitely  pleasant  and  vigorous  effect 
will  be  found  passing  into  the  work,  which  a 
convenient  tool,  allowed  its  part  therein,  never 
£iils  to  bestow. 

Another  weakness  in  our  construction  of 
letters  arises  from  an  uncertainty  we  have  as 
to  their  solidity..  Have  letters  two  or  three 
dimensions  ? 

In  the  early  days  of  the  Roman  alphabet, 
letters  seem  to  have  been  mere  marks  on  a 
surface,  with  pen  on  papyrus  or  parchment, 
with  stilus  on  wax,  with  chisel  on  stone.  For 
at  first  chisel-cutting  is  no  more  than  glorified 
sttmc' scratching.  And  possible  solidity  was 
not  consi^red.  Not  until  letters  had  been  cut 
from  metal  and  afSxed  to  a  sur&ce  do  we  get 
the  notion  of  literee  prominentes ,  which  were 
the  forerunners  of  the  luxurious  raised  inscrip- 
tions of  mediaeval  times,  and  find  their 
degraded  progeny  in  Rt^inson's  shop  &cia, 
where  each  distorted  letter  has  a  painted 
imitation  thickness  and  casts  an  imitation 
shadow  of  an  independent  splendour,  and  all 
in  fiercely  isometric  perspective  to  make  it 
even  more  distracting.  Would  it  not  be  well 
to  free  our  practice  of  this  attribution  of 
solidity  to  tetters  where  it  does  not  exist,  and 
to  ascertain  some  rules  for  its  wholesome  con- 
struction in  places  where  it  may,  to  avoid  such 
vulgar  pitfalls  ? 

Even  in'wood  and  stone  this  construction  is 
indirect  and  uneconomical.  For  you  must 
cut  away  the  surface  of  your  panel  or  block  in- 
stead of  cutting  your  letters,  and,  if  you  do  not 
care  to  trust  to  luck  merely,  you  have  to  con- 
siderthe  problem  how  high  the  letters  should 
be  raised,  that  in  the  position  they  are  to 
occuf^  the  light   falling  upon  them  may 


by  the  shadows  cast' assise,  and  uDt'obsotutf 
them. 

The  very  magnificence  of  the  method;  where 
magnificence  is  fitting,  should  warn  us  against 
its  cheap  and  reckless  application  to  the  com- 
moiqilace.  And  if  Robinson  argues  that  he  is 
not  concerned  with  good  letters,  but  witih 
catching  customers'  eyes,  he  may  be  persuaded 
that  his  name  can  be  made  to  "  stand  out " 
without  dishonour  to  a  single  letter,— by  con- 
trast, by  isolation,  by  study  of  margins  and 
arrangement  generally.  ' 

For  the  arrangement  of  lettering  with  regard 
to  its  surroundings  and  its  components  is  of  as 
great  importance,  in  its  tUumination,  as  the 
lettering  itself.  And  the  rules  and  conventions 
relative  to  the  matter  are  natural  and  ascer- 
tainaUe.  There  is  no  artistic  profundity  or 
trade  secrecy  in  the  reasons,  which  fmrbid  us 
to  run  our  lettering  all  across  an  open  book 
instead  of  setting  it  in  two  pages,  for 
instance;  which  advise  that  these  two  pages 
be  considered  as  two  halves  of  a  whole,  the 
opening  of  the  book,  instead  of  as  separate 
entities,  that  they  may  balance  and  help 
each  other  to  present  it  evenly  and  agree- 
ably  before  us,  with  due  marginal  isolation 
from  all  that  may  disturb  our  reading; 
which  regulate  the  spacing  out  of  letters  and 
words  that  they  may  be  read  without  hesita- 
tion ;  which  tell  us  that  the  beginning  of 
books,  of  chapters,  even  of  paragraphs,  may 
be  pleasandy  notified  to  us  by  the  accentuation 
of  larger  or  distingui^ed  letters ;  and  so  on. 
All  of  which  matters  are  the  province  and  care 
of  illumination,  to  be  thorough. 

But,  suppose  all  these  things  duly  settled 
to  our  minds  with  regard  to  an  imaginary 
book,  how  may  we  further  enhance  its  beauty  ? 
The  simplest  means  of  doing  so  are  by  gold 
and  colour.  Our  distinguished  letters  may  be 
gilded,  or  parts  of  our  text  which  seem  to  claim 
an  isolation  or  a  prominence  may  be  rubricated, 
these  additions  being,  of  course,  made  with  no 
change  of  form  or  position  in  the  lettering 
itself.  The  beauty  of  a  mass  of  vermilion 
among  the  black,  or  of  a  ribbon  of  blue  and 
red  in  a  title  or  chapter  heading,  or  down  the 
capitals  of  the  lines  of  poetry,  is  alone  splendidly 
ornamental.  The  danger  lies  iu  a  natural 
endeavoiu-  to  glorify  particular  words  rather 
than  the  page  in  which  they  occur ;  so  that  I 
have  seen  sacred  writing  disfigured,  instead  of 
aided,  by  the  reverence  which  has  set  the  G 
of  God  in  colour  through  it,  and,  by  not 
considering  beforehand  that  cQlour  mingled 
into  black  may  become  just  rusty  patchwork. 
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has  entirely  failed  in  the  honour  it  hoped 
for. 

Ag;ain,  the  initials  and  capitals  may  be  not 
only  coloured,  but  set  in  the  margin  instead  of 
the  text,  hung  out  tike  flags  from  a  wall ;  and 
this  has  the  advantage  that  the  ornamental 
effect  of  the  unbroken  page  of  black  text  is 
not  lost  sight  of,  as  is  apt  to  be  the  case  where 
a  piece  is  taken  out  of  the  comer  or  side  of  it 
to  provide  space  for  the  gay  letter. 

As  to  gold,  there  is  no  umple  ornament  to 
compare  with  it.  Isolated  or  in  masses,  it  is 
always  splendid ;  and  as  long  as  the  subject 
matter  of  the  writing  justifies  so  magnificent  a 
dress,  well  formed  letters  gilded  are  never 
vulgar.  Butthegold  must  be  gold,  not  shabby 
yellow;  and  unfortunately,  with  the  toss  of 
tradition,  the  craft  has  lost  all  confident  tech- 
nique in  the  matter.  We  have  the  old  recipes 
for  gesso  and  various  new  ones  ;  we  make  our 
own  and  fail  miserably ;  in  desperation  we  buy 
preparations  we  know  little  about,  and  fail 
again.  We  have  no  certainty  that  our  gold 
leaf  will  stick,  will  burnish,  or  in  a  year  or  two 
will  not  be  a  dull  network  of  cracks.  Yet  until 
we  can  gild  well  again  our  illumination  can 
never  be  great.  For  good  gilding  is  the  crown 
of  it  all.  Several  of  us  are  trying  to  better  the 
business,  but  until  a  sympathetic  chemist 
brings  us  competent  aid  I  do  not  imagine 
we  shall  progress  much  further  than  by  find- 
ing out  how  many  ways  there  are  of  not 
doing  it. 

From  gold  and  colour  our  initial  letters  may 
advance  yet  further  in  decoratiire  effect  by  at 
last  giving  forth  buds ;  which  buds  may  set  out 
along  the  margin  and  develop  into  as  masterful 
decoration  as  the  craftsman  is  by  this  time 
capable  of. 

Here  on  the  screen  are  some  rough  sketches 
of  the  way  these  letters  began  in  the  twelfth 
century  to  grow  thus.  And  any  decoration 
which  proceeds  ^om  them  so,  can  at  least 
be  confident  that  it  is  rooted  aright  with 
reference  to  its  office,  which  is  to  orna- 
ment the  text,  springing  from  the  place 
where  the  reason  for  ornament  seems 
most  naturally  to  arise — the  initial  letter. 
And  in  directing  it,  the  plan  to  adopt 
seems  most  properly  what  I  may  call  the 
espalier  system,  in  which  a  gardener  trains 
fruit  trees.  For  so  our  growth  can  still  be  as 
naturalistic  in  detail  as  we  may  care  to  make 
it,  and  yet  be  bent  to  the  necessities  and  con- 
ventional angularities  of  the  body  of  text  it 
adorns.  To  pretend  that  a  flower  or  shrub 
will  grow  by  right  angles,  or  on  the  other 


hand  to  let  it  grow  naturally  in  disregard  of  its 
office  here,  is  to  ignore  its  proprieties  or  our 
pages.  The  same  system  can  be  adopted 
where  we  plant  its  roots  at  the  base  of  pages, 
as  is  conveniently  done  where  the  whole  of  the 
margins  are  to  be  filled. 

As  to  materials,  the  work  depending  so 
much  upon  detail,  and  being  intended  to  be 
looked  right  into,  these  should  be  always  of 
the  best.  The  parchment  (for  there  is  nothing 
better)  should  be  of  the  finest  consistent  with 
due  opaqueness.  And  here  we  are  rather 
poorly  served.  Parchment  is  not  what  it  was ; 
and  this  seems  as  much  the  sheep's  £ault  as 
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the  manufacturers*.    For  modem  forming  has 

fattened  them  till  they  can  no  longer  grow 
skins  as  fine  and  opaque  as  of  old.  And  with 
ail  our  french-chalking  and  pu.nice-stooini^ 
we  cannot  make  them  thin  enough  and  pliable 
enough,  or  free  them  quite  from  grease. 

Our  ftk  must  be  fluid,  yet  quite  black  and 
glossy ;  our  colours  just  as  pure  as  possible. 
It  is  a  continual  astonishment  that  students 
should  imagine  pure  colour  can  come  out  of  a 
messy  paint-box,  or  that  the  same  pen,  brush, 
and  water  can  be  used  to  apply  them  one 
after  the  other.  We  need  so  few  colours  that 
they  can  easily  be  kept  entirely  separate,  l^ed, 
blue  and  green  are  enough;  aodperi^^Q^i^p. 
Turkey  quills  for  stiffness,  goose  quills  for 
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^Hability,  reed  and  cane  pens  for  large  work, 
shonld  be  kept  in  faSx  quantities,  and,  it  is  not 
■superfluous  to  state,  should  be  wiped  when 
•done  with. 

For  gilding,  the  gold  leaf  should  not  be  too 
thick.  The  thicker  will  not  stick  to  the  edges 
■of  the  work,  the  thin  sorts  will  not  bear  bur- 
nishing. A  good  thickness  for  most  purposes 
is  that  of  pure  gold  sold  at  about  3s.  for  35 
.leaves. 

Fig.  S  (p.  327}  shows  a  specimen  of  the 
budded  letter.  An  illustration  of  the  espalier 
method  spoken  of  for  covering  all  the  margins 
is  seen  in  Fig.  10.  Note  how  the  stems  ascend 
each  side,  and  are  trained  to  give  off  branches 
where  required,  and  the  trellis  for  the  rose  trees 
^t  the  bottom.  The  sun,  at  the  right  hand 
top  comer,  is  burnished  gold.  The  photograph 
necessarily  fails  to  give  the  lightness  of  the 
original.  In  particular  the  foliage,  being 
-covered  over  with  gold  line  work  to  show  the 
-veins  and  stems  of  the  leaves,  is  much  gayer 
■and  brighter  than  the  photograph  suggests. 


DISCUSSION'. 

Ur.  Halset  Ricardo  thought  that  the  interest 
iu  besatifii]  handwriting  that  hsd  occasioned  the  two 
papeis  and  tfae  large  audience  to  attend  waa  satis- 
-ftctoty  evidence  of  the  growth  of  a  general  artistic 
feeKng,  concerned  in  sedng  that  the  smaUer  details 
-of  life  were  made  beautiful  as  well  as  the  large.  This 
Tf  presented  a  more  healthy  feeling  and  more  capable 
-of  development  than  a  taste  for  fine  art  complex  with 
an  indifference  to  the  appearance  of  the  smaller 
necessaries  of  life,  which  was  the  mark  of  an  in- 
artistic age.  Gtood  handwriting,  being  within  the 
Teach  of  everyone,  was  popular  art,  and  to  find  a 
■desire  for  such  an  ideal  becoming  general  was  a  very 
bopefiil  ^gn.  It  was  owing  to  the  labours  of  the 
-authcn  -  and  then*  {vedecessors,  such  as  Monis, 
■Cobden- Sanderson,  and  Emery  Walker,  that  a  book, 
'Well  printed  \si  good  type  on  good  paper  and  well 
iKHmd,  could  easljr  be  bought,  which  was  a  pleasure 
to  hold  and  read,  and  which,  at  the  same  time, 
fulfilled  the  commercial  requirements  of  being  within 
the  reach  of  the  most  modest  purse.  There  was  still 
a  considerable  gap  between  the  calligraphy  which  the 
authors  of  the  papers  had  been  illustrating  and  the 
<an^nphy  most  generally  current.  Something  of 
this  was  due  to  the  instruments  in  common  use, 
-whereas  the  iHustrations  shown  and  described  were 
-  generated  from  the  goose  quill  —  not  a  commm 
-implement  to-day,  and  only  in  use  amongst  people 
who  had  the  will  as  well  as  the  leisure  to  sacrifice  to 
the  art  of  good  handwriting.  He  thought  that  the 
'modem  scribe  might  do  something— by  inventing 
jpleasant  and  intelligent  contractions—towards  help- 


ing the  writer  who  is  in  a  hurry.  People  nowaday 
sent  each  other  short  ccnumunications,  as  breathless 
as  telegrams,  which  were  scarcely  decipherable  by 
reason  of  the  contractions  as  well  as  the  unfinished 
fonns  of  the  letters.  Another  thing  which  he  ex- 
pected  to  see  come  within  the  iUuminatoHs  province, 
and  more  especially  withbi  the  provmce  of  the  saibe». 
was  the  writing  of  shorthand.  Evai  in  the  -mvf  now 
used,  with  a  pencil  point  and  with  no  variety  m  the 
thickness  of  iSaa  strokes,  a  decorative  page  was  ob- 
tained; but  If  some  contrast  in  the  density  of  the 
lines  could  be  given,  the  writing  might  then  compare 
with  the  Persian  and  Oriental  inscriptions  which 
made  such  a  splendid  decoration  to  their  buildings. 
Lettering  was  a  most  effective  form  of  wall  decoration, 
and  he  would  like  to  see  large  masses  of  it  displayed 
on  the  walls  of  churches  and  public  buildings,  as  well 
as  private.  With  the  use  of  shnthand,  as  wdl  as 
lettering  at  full  length,  a  great  deal  of  useful  and 
q>pr(^ifiate  infonnadon  could  be  presented  on  iriiat 
are  now  blank  spaces,  and  the  buildings  enriched  in 
this  way  would  gain  in  usefulness  as  well  as  beauty. 

Mr.  T.  J.  Cobdbn-Sandbkson  thanked  the  authors 
for  their  presentment  of  a  most  beautiful  subject,  both 
in  its  detafl  and  in  its  general  conception.  In  the  first 
place,  he  wished  to  allude  to  what  he  might  call  the 
ideal  types '  of  which  Mr.  Johnston'  spoke  at  the 
outset,  and  the  ways,  materials  and  methods  that  had 
conspired  to  the  introduction  of  an  ideal  alphabet. 
It  must  be  borne  in  mind  that  alphabets  were 
suitable  to  the  material  by  means  of  which  they  were 
to  be  presented,  and  that  there  was  hardly  one  only 
type  in  existence.  They  nii^t  abstract  from  the 
details  of  types'  which  had  been  presented  in  the 
photographs,  but  obviously  the  stone-chisdled  type 
was  necessitated  by  the  material,  and  by  the  instru- 
ment that  was  used  in  its  formation.  Another  ideal 
form,  the  rounded  form,  was  generated  by  the  pen, 
which  swept  over  the  surface  in  a  way  that  the 
graver  could  not  do,  and  that  gave  rise  to  another 
tjrpe.  Again,  the  material,  even  when  a  pen  was 
bong  used,  determined  the  type.  Pdpynis,  bemg  a 
fragile  material,  necessitated  rareful  hand-writing, 
thin  in  its  lines;  and  it  was  really  only  when  vellum 
came  into  use  much  later  that  the  glorious  forms  of 
calligrapby  came  into  existence.  Tlie  writer  then  fell, 
like  a  skater  on  firm  ice,  that  he  was  on  sure  groimd, 
aud  could  give  scope  to  his  penmanship ;  he  could 
press  upon  the  surface  and  produce  a  broad  Une. 
Hence  came  the  bolder  alphabet,  which  had  been 
illustrated  by  the  authors.  Then  in  later  days, 
towards  the  tenth  and  twelfth  centuries,  paper 
and  cotton  were  introduced,  and,  later  still, 
almost  too  late  for  calligraphy,  linen  paper,  which 
gave  rise  again  to  another  type  of  writing,  lliey  had 
to  bear  in  mind,  in  fashioning  the  writing  of  the  pre- 
sent day,  the  material  and  instrument  which  were 
used,  and  must  not  affect  an  alphabet  which  was  snit- 
able  for  other  ctrcumstaoces.  Passing  on  to  the 
development  of  letters,  many  causes jbad  been  at  woric 
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.in:  fomuog- tba  alplubet.  Jn  ,tbs  iii«t!^c3«y)tk«)e 
j^ras  the  material,  then  the  instnunent  and  other  iofiu- 
-ences  which  wsTe.  more  pertineat  to  the.  writer,  such 
as  haste  and  carelessness,,  both  of  which  bad  been 
^«atly  operative  in  cban^g  the  characters  of  the 
_aljdiabet.  Again,  convenience  of  space  and  a  desire 
to  compress  much  .upon  one  page  bad  changed  the 
fonn  of  letter  from  the  round  ftnm,  with  its  broad  and 
C]q»uided  lettm,  to  a  compiesBed ;  and  there  wai  a 
marked  change  in  the  early  centories  from'  the  round 
alphabet  to  the  oval  ali^wbet,  in  which  there  was 
height  and  vety  little  brawlth.  Afterwards  there  camb 
a  reform,  and  the  rounded  form  was  reproduced. 
Associated  with  the  crall  and  its  materials-  were 
many  delightful  memories  alike  of  lands  and 
people.  For  instance,  papyrus  took  one  to  Egypt, 
where  they  had  obtained  the  beginning  of  the 
alphabet  in  use  to-day.  Vellum  was  chiefly  associated 
with  the  rather  decadent  and  yet  noble  dty  of  Per- 
gamos,  where  it  was  supposed  not  indeed,  to 
have  been  invented  or  bronght  into  ose,  but  to 
have  been  more  beatttifully  prepared.  Then  there 
were  recdiections  of  Italy  and  the  Uue  Mediter- 
ranean; and  later,  when  they  came  to  the  Chris- 
tian Umes,  monks  and  monasteries  and  their  wan- 
derings ;  how  they  went  through  France  to  Ire- 
land and  the  north  of  England,  Scothmd,  and 
Northumbria,  and  south  again  to  France.  It  was  no 
small  craft  that  the  authors  had  described  ;  it  was  a 
world<wide  visi<Bi  which  it  was  a  pleasure  to  hand 
over  to  future  generaticms.  He  rejoiced  that  the  work 
was  growing  up  again:  under  the  authws'  care 
it  was  in  safe  hands,  and  he  trusted  that  the  pupils 
who  grew  up  under  their  influence  would  make  the 
wwld,  in  that  respect,  mote  beautiful  than  it  was  at 
present.  He  hoped  that  the  spirit  of  it  would  take 
possession  of  society  as  a  whole,  and  instead  of  the 
people  living  a  life  of  national  strife  and  exdtemeut, 
they  would  take  themselves  to  more  peaceable  and 
beautiful  pursuits. 

Mr.  W.  Coldstream  thought  the  subject  of  the 
papers  was  one  of  world-wide  interest.  As  one  who 
bad  lived  most  of  his  life  in  the  East,  he  ventured  to 
think  that  the  calligr^y  of  imne  of  the  Oriental 
nations  was  well  worth  the  attention  of  those  who 
devoted  themselves  to  the  study  of  the  art.  The  old 
manuscripts  of  Persia  and  India,  such  as  MS.  copies 
of  the  Quran  in  Arabic,  the  Shah  Namah  and  Gulis- 
tan  in  Persian,  and  of  some  of  the  Hindi  and  Sanskrit 
works  were  often  beautiliil  and  very  valuable  examples 
of  decorativewriting.  There  was  a  great  variety  of  form 
in  the  characters,  and  some  of  them  were  of  considera- 
ble artistic  value.  Probably  most  present  were  familiar 
with  the  Arabic  and  the  cursive  Persian  characters, 
but  even  the  massive  characters  of  the  Hindi  and 
Sanskrit,  and  the  circular  characters  of  some  of  the 
South  Indian  languages,  were  not  without  decorative 
effect.  He  often  thought  a  little'  more  might  be  done 
with  regard  to  decoration  by  lettering  in  this  and  other 
European  countries.  It  was  well  known  that  the  Ma- 
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and  in  order  to  make  up-for-that  Ipss.of.  depbfxti^ 
material,  the  Mahommedans  of  Persia,  Ar^biai\aiiji 
India  bad  devoted  g^at  attention  to  the  devebprn'Mit 
of  various  forms  of  Arabic  and  Persian  writing,  to  tb^ 
'  artistic  evolution  of  forms  of  letters,  and  the  cultivatio: 
'of  decorative  styles,  some  of  whidi  were  striking  and 
'effective.  The  Alhatnbra  and  other  Mahbmmedsik 
buildings  in  Spain  were  wdl  known  as  beatttiful  exam- 
ples ofSaracenic  architecture;  and  the  fa9ades,  atches*. 
-and  cdliiuns  of  tho*  hofldings  were  often  decorated) 
in  an  effective  and  artistic  manner  by  the  various- 
Sarms  of  Arabic  writing.  The  diflerent  forms  of  Arabic 
writing  were  distiBguished  by  separate  names,  socb 
as  the  Toglira,  the  Nastahk,  and  so  on,  names famihar 
to  Arabic  and  Persian  scholars.  He  was  ia  entire 
accord  with  Messrs,  Ricarda  and  Cobden-Sanderson's 
suggestion  that  a  good  deal  more  should  be  done  in 
the  way  of  decotative  writing  on  public  buildings. 
The  nation  lost  a  good  deal  by  not  writing  up, 
in  more  or  less  decorative  forms,  facts,  figures,  and 
inscriptions  of  eulogy  or  gratitude  on  such  build- 
ings, a  practice  which  if  adopted  would  add  a  very- 
valuable  and  interesting  feature  to  many  of  them. 
Further,  he  thought  the  familiarising  the  London- 
public  with  the  script  of  the  various  languages  spoken 
in  different  parts  of  the  British  Empire  was  a  question 
of  almost  imperial  tignificance.  When  one  considered 
how  world-wide  were  the  dominions  of  Crreat  Britain, 
how  many  peoples  and  tongues  were  the  subjects  of 
the  King,  he  thought  something  more  might  be  dMe- 
in  the  metropolis  of  the  Empire  to  fiuniUarise  the 
citizens  with  the  fmrnts  of  the  different  characters 
and  scripts  which  were  used  by  the  inhabitants  of  the 
various  countries  over  which  the  King>Emperor  ruled. 
That  would  be  consistent  with  Imperial  policy  and 
carry  with  it  distinct  public  advantages ;  because 
it  was  natural  that  when  far  distant  dttzens- 
from  the  remote  ends  of  the  Empire  came  to  its  centre^ 
their  hearts  would  be  rejoiced,  and  the  feeling  of 
common  citizenship  would  be  aroused  and  increased^  _ 
when  they  saw  sculptured  upon  columns,  arches,  and 
pands  on  great  buildings  in  London  the  ^miliar 
characters  of  thrir  moUier  tongues. 

The  ChaiKUAH  said  the  authors  had  given  not 
only  a  dissertation  upon  writing  and  the  way  it  was 
done,  but  a  sort  of  paean  in  praise  of  the  pen.  It  was- 
delightful  to  hear  people  speak  so  enthusiastically 
of  their  craft.  As  scribes  and  penman  the  authors 
had  naturally  confined  themselves  almost  entirely  tO' 
the  use  of  the  pen.  He  would  like  to  say  something 
about  calhgraphy  from  another  point  of  view.  Men- 
tion had  been  made  of  incising  stone  carving,  which 
gave  the  real  Roman  lettering,  where  Roman  lettering 
was  at  its  best,  and  Mr.  Johnston  showed  a  shde 
which  he  thought  compared  very  favourably  with  pen 
work.  On  the  other  hand,  Mr.  Hewitt  q)oke  cX  it 
almost  sarcastically  as  ^orified  scratching.  Then» 
gtmified  scratching  was  somethine-vny  fine.i 
Digitized  by^OOQlC 
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-MTd  HEWOT4taM  btt'  did'  not  bmoq  to  convey- that 
it  dgiiified  a  difference  in  depth;  -it  was  oalp-a  waji^of . 
■narking  the  snrfiwct 

The  Chaiiican  went  on  to  say  that  the  brush 
was  a  writing  tool,  and  it  was  not,  like  the  stylus 
and  ^ome  other  tools,  ft  tldng  altogether  of  tfi« 
past  .'  Some  of  the  pf^qmu  writing  was  done  with 
the  bradi ;    bnt  as '  Ar  as  cnncnt  wrhfaig  ^ms 
'cencemctd,  althoogh  the  brash  oisted  still  in  the ' 
East,  it  was  a  tbfaig  of  Ihe  p«st  in  the  West. 
Bat  that  did  not    apply  to  decotative  writing. 
Tfaert  was  stilt  a  great  nomber  ttf  people,  litho- 
graphers, for  example,  who  preferred  the  brash  to 
■the  pen,  md  who  did  with  it  some  -very  remarkable 
writing;  which  an  ordinary  observer  would  not  be  able 
<o  distmgoish  from  pen  work,  although  it  would  be 
plain  to  a  brushman  or  a  penman  how  it  was  done. 
Hie  authors  had  not  said  a  word  too  moch  about  the 
charm,  beauty,  and  &isdnatic»i  of  penmanship,  uid 
«q>ecialfy  slKMit  the  directness  of  the  pen  stroke, 
which  descrred  to  be  hudsted  upon.   Bat  It  remained 
for  someme  like  himself,  who  was  not  far  excdlmce 
-an  expert  with  the  pen,  to  mention  that  there  were 
■other  ways  of  writing.   Granting  the  pen  to  be  the 
best  of  all  tools,  it  was  not  the  only  one,  and  evert  if 
it  was  the  best  it  was  not  necessarily  the  best  for  every- 
one. In  all  work  into  which  art  entered  at  all,  the  ques- 
tion-of  personality  entered,  and  if  s<»neone  preferred  to 
write  with  a  bmsh  instead  of  a  pen  why  should  not 
•be  ?   Why  should  he  not  use  it  for  Italic  as  well  as 
<ot  Arabic  writing  }    He  insisted  on  this  because 
tie  felt  very  strongly  that  every  decorative  artist 
ougkt  to  be  master  of  one  kind  of  writing,  at  all 
«vents,  which  he  could  put  into  his  work;  and  if 
that  was  so,  surely  he  had  a  ris^t  to  choose  the 
tool  he  liked,  and  to  work  with  it.  Illumination 
included  both  pen  and  brush  work.    Personally  he 
f>referred  tlie  pea  or  the  brush  by  itself,  a  remark 
which  probably  would  not  be  supported  by  many 
present.     One   enjoyed  the  beauty,  charm  and 
'Sentiment  of  the  old  Inissals;  but 'that  was  because 
one  was  prepared  to  take  the  goods  the  gods 
{Hovided,  and   not    quibble  with   them ;  it  did 
not  scon  to  him  quite   the   right   thing  now- 
■adays.    He  was  indined  to  tkmk  that  if  there 
was  to  be  painted  illuminatiott  in  a  manuscript 
it  would  \te  just  as  well  to  write  with  brush 
also.    Mr.  Hewitt  said  that  flinnunation  was  only 
a  kind  of  carrying  further  of  beautiful  writing.  He 
«ntire]y  agreed  with  that  view,  but  in  that  case  there 
would  be  all  the  more  reason  why  it  should  be  done 
■with  the  instrument  employed  by  the  writer.  That 
was  a  personal  opinion,  and  he  knew  it  was  a  heresy, 
bat  he  would  like  to  know  what  the  authors  thought 
■on  the  point.   At  any  rate,  he  could  not  see  logi- 
cally how  illamination  of  a  manuscript  by  a  brush 
could  be  allowatde  and  not  also  writing  done 
with  a  brash.  Thne  was  one  place  where  a  brush 
was  fHcferable,  in  fiu:t,  almost  necessary,  i.e,,  where 
Che  scale  of  the  writing  was  so  big  that  a  pen  would 


not  do  it  and  a  bmdLWoald ;  brushes  were  of  all 
sorts  of  :Sizes ;  and  the  manipi^tion  of  a  brush  came 
earier  to  many  who  had  not  facility  with  the  pen. 
It  was  quite  certain  there  was  many  a  decorative 
artist,  not  a  penman,  who  could  pat  admirable 
writing  into  his  designs  with  a  brush  which  he  could 
not  do  with  a  even  if  pen  work,  however 
well  he  did  it,  would  go  gennaHy  withhia'deKgn. 
With  Tegatd  to  the  question  of  gold  and  colonr 
in  illamination,  the  effect  of  gc^  was  MKWt 
sumptuoos,'  there  was  notiung  to  compare  with 
it ;  but  partly  for  that  reason  it  seemed  to  him 
there  were  very  few  occasions  when  it  could  be 
used.  AnoAer  heresy  of  his  was  not  quite  to  like 
raised  gold.  .  Anything  which  destroyed  the  flat> 
ncss  of  the  hook  seemed  to  him  wrong  in  prin- 
ciple, He  knew  that  dagesso  made  the  gold 
glitter,  but  it  looked  like  a  remnant  of  barbaric 
ages.  With  regard  to  coloar,  he  would  like  to  ask 
Mr.  Hewitt  whether  he  quite  understood  him  that 
thqr  should  ccmfine  themselves  to  three  or  fonr  coloois. 
He  did  not  see  the  reason  for  that,  nor  did  he 
undmtand  why  the  pigments  should  be  used  quite 
pure  just  as  they  came  from  the  cdourman,  nor 
why  they  should  not  be  mixed  together,  and  why 
a  separate  brush  should  be  kept  for  each.  He- 
also  did  not  see  why  they  should,  as  people  mostly 
did  nowadays  in  illumination,  base  themselves 
entirely  on  the  mediieval  illuminations.  They  slunild 
be  studied  by  all  means  for  what  they  could  teach, 
but  once  learnt  he  did  not  see  why  they  should 
be  followed.  Morris  certainly  did  not  do  this,  and 
he  excelled  both  in  penmanship  and  illuniinatitm, 
and  was  an  ardent  mediaevalist.  Morris  departed 
very  widely  from  tradition  both  in  the  design  and 
in  the  execution  of  his  iUuminations;  in  cdouring  be 
did  not  use  the  primary  colours  of  the  fdd  {nomi- 
nators. The  general  effect  of  his  illuminations  was 
that  they  were  rather  green  in  tone  than  red 
and  blue ;  he  did  not  remember  much  gold  in 
Morris's  work,  but  he  might  have  forgotten.  With 
r^ard  to  drawing  in  illumination,  he  sketched  in 
his  ornament,  his  foliage  and  so  on  quite  fredy, 
not  at  all  like  the  mediaeval  work ;  in  fact  it 
looked  to  him  very  often  as  if  he  had  sketched 
in  his  leaves  with  tiie  brush  in  colour,  and  tmt 
the  outluie  in  afterwards,  whereas  the  mediaeval 
method  was  always  to  draw  the  outline  and 
fill  in  the  colour.  Apropos  of  that  Mr.  Jolm- 
ston  had  shown  how  to  set  oat  an  ornament 
springing  from  a  letter,  and  had  said  that  the  line 
should  be  set  out  first,  and  the  leaves  then  sketched 
in,  making  them  grow  afterwards.  That  was  quite 
right,  but  he  did  not  like  the  idea  of  drawing 
stalks  from  the  leaves  to  the  stem.  He  thought  it 
was  quite  right  to  put  in  the  leaves  first,  but  then 
he  should  make  the  stalk  grow  from  the  stem  to  the 
leaf;  the  draughtsmen  would  get  more  growth  that 
way.  Both  he  and  Hr.  Jdmston  meant  exactly  the 
same  thing,  and  only  expressed  it  in  a  rather 
difioent  way ;  bi^iti^  bflkuDi^Ofil Johnston's 
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sUtement  might  mislead  some  of  the  stadeDts 
present.  Apropos  of  a  slide  shown,  Mr. 
J(dmston  had  said  something  -which  he  thought 
might  be  misinterpreted  with  regard  to  doing  the  . 
thing  quickly.  All  the  disposition  of  the  design 
ought  to  be  considered  carefully  before  the  illumin- 
ator put  in  detail,  and  then  it  could  be  done  as 
"  slickly '!  as  he  pleased.  But  anything  would  not 
do ;  it  an  wanted  great  consideration.  Everybody 
present  must  agree  about  the  necessity  of  legibility  of 
wtitingj  The  need  vas  for  plain  writing,  and  it  was 
in  plain  writiilg  unadomed  with  flourishes  that  the 
penman  showed  what  he  could  do.  Even  the  beautiful 
uDdal  writmg  which  had  been  shown  was  hardly 
familiar  enough  to  many  people  quite  to  go  down 
with  them.  But  there  was  a  use  for  lettering  of  a 
more  ornamental  kind  than  that  which  had  chiefly 
been  referred  to.  Attention  had  been  called  to  the 
beautiful  Arabic  writing,  but  the  Arabs  were  allowed 
very  much  greater  freedom  with  their  lettering 
than  the  British  philistine  would  allow  present 
day  artists.  He  wanted  everything  terribly  plain. 
Lettering  ought  to  be  introduced  a  good  deal 
mcxt  into  decoration  than  it  was,  bnt  it  conld 
not  he  done  until  people  allowed  them  a  little  more 
liberty.  He  was  not  arguing  against  anythmg  that 
had  been  said,  bnt  simply  wi^ed  to  point  out  that 
there  was  a  form  of  calligraphy  on  which  it  remained 
for  somebody  else  to  speak,  and  he  was  hoping  that 
what  he  had  said  on  the  subject  would  draw  the 
authors  to  say  something  more.  Mr.  Ricardo 
had  referred  to  penmanship,  and  the  authors 
had  insisted  upon  the  quill.  He  admitted  that  it  was 
a  beautiful  and  a  sj-mpathetic  instrument  to  write 
with,  but  there  was  at  least  one  objectt<Hi  to  it, 
namely,  that  the  cutting  of  a  qniU  was  an  art  in 
itself  and  one  in  ccnnection  with  which  the  artist 
was  apt  to  be  impatient.  It  was  not  altogether 
unreasonable  for  a  man  to  prefer  an  instrument 
which  would  not  fail  him  at  a  critical  moment, 
which  he  conld  rely  upon,  and  which  would  last,  not 
for  a  line  or  two,  but  for  the  writing  of  a  volume  if 
need  be.  This  was  an  age  of  steel  p>ens,  gold  pens, 
and  fountain  pens.  There  was  an  advantage  in 
having  a  pen  which  was  not  one  minute  over- 
flowing and  the  next  minute  dry ;  the  fountain  pen 
had  been  a  boon  and  a  blessing  to  men.  The 
misfortune  was  it  spoiled  them  for  other  pens. 
The  nib  in  common  use  was  not  made  for  calligraphy, 
but  there  seemed  to  be  no  reason  why,  if  scribes 
incited  upon  having  their  pens  made  in  a  particular 
way,  they  should  not  be  of  the  ri^t  "cut,"  and  even 
if  they  fell  short  of  stnae  of  the  quahties  of  a  quill  they 
would  have  qualities  of  their  own  which  made  up  for 
that.  It  was  not  to  be  supposed  that  manufacturers 
would  readily,  if  ever,  be  able  to  supply  them  with  a 
nib  which  would  satisfy  enthusiasts  of  the  quill,  but 
he  thought  such  a  pen  as  he  had  suggested  would 
tempt  people  to  write  beautifully  where  now  the 
quill  deterred  them.  We  hved,  after  alt,  in  the 
twemieth  cnluiy.  In  condnsion,  he  proposed  a  very 


c<KdiaI  vote  of  thanks  to  Mesan.  Johnitm  and  Hewitt 
for  their  valuable  papers. 

The  resolution  of  thanks  was  put,  and  carried  una- 
nimously. 

Mr.  Johnston,  in  reply,  said  that  he  was  in  almost 
entire  agreement  with  the  supplement  to  Mr.  Hewitt's- 
and  his  own  paper  which  Uie  various  speakers  hadi 
given.  The  whole  subject  was  really  a  question  of 
time.  Being  compelled  by  the  shortness  of  tune  t» 
give  meidy  the  "headings"  <rf'aveiy  large  subject,  he 
spoke  of  what  he  knew  best,  and,  as  he  did  not  know 
moch  about  stone  woA,  iMnah  work,  and  the  Uke,  he- 
did  not  refer  to  them.  Two  or  three  speakers  had 
referred  to  the  quill.  The  great  virtue  of  the  qnilK 
pen  was  that  it  could  he  cut  to  suit  one's  hand,  and,, 
as  e^-erybody  knew,  no  two  hands  were  just  alilu- 
Most  truly  was  it  an  art  to  cut  a  quill  pen,  but  once 
it  was  cut  it  would  make  the  letters  for  the  writer,, 
who  had  no  further  trouble.  With  regard  to  the  use- 
of  a  metal  pen,  it  was  just  possible  that  a  steel  pet^ 
mif^t  be  made,  but  steel  pens  had  not  that  beaytifuV 

.  feding  and  dastidty.  Thegreat  difficulty  would  be  to^ 
get  the  requisite  slant  and  shape  of  the  nib,  and  pro* 
bably  one  writer  would  find  he  wasdways  digging 
the  pen  into  the  paper,  and  another  would  find  he^ 
could  make  oidy  part  of  the  nib  touch.  It  was- 
always  possible  to  fit  the  quill  to  one's  hand  and  the- 
work  required  to  be  done.  Something  might  be 
done  with  a  gold  pen,  in  fact,  he  had  actually  tried  a. 
gold  fountain  pen,  sacrificing  half  a  guinea  to  the- 
experiment.  He  found  that  he  could  write  four  times- 
as  much  without  sharpening  the  nib,  but  that  it  took, 
him  half-an-bonr  to  sharpen  the  nib  when  it  got 
blunt.  He  went  to  the  Swan  Fountain  Fen  Com- 
pany, who  said  they  would  make  a  vSb  for  Um,. 
only  it  would  have  to  be  made  in  New  York,  and  he 

^would  have  to  pay  9s.  fat  each  nib,  and  he  must  take- 
a  dozen  of  them,  and  it  would  take  four  months  to^ 
get  them  over,  so  he  went  back  to  the  humUe  quill- 
Perhaps  it  was  hardly  right  for  a  mere  penman  to 
speak  on  the  question  of  contractions.  Contractions, 
were  certainly  most  useful  in  mediaeval  times,  and  he- 
only  wished  they  could  be  used  now.  But  he  did  not 
think peiunen would  start  the  innovation;  perhaps  the- 
Society  of  Arts  might  use  its  influence  in  that  direc- 
tion.  Mr.  Sanderson  had  referred  to  the  various, 
forms  of  letters,  and  stated  that  there  was  no  specially 
perfect  one,  bnt  that  each  was  fitted  to  its  use.  Or 
course  he  was  qnite  unable  to  refer  to  the  innnmerable- 
perfect  forms  of  letters  which  had  been  used ;  he  (Mily 
referred  to  the  kind  which  he  had  been  constantly 
working  on  himself.  Most  certainly  the  matnial,  the- 
instrument,  the  haste,  even  the  carelessness  of  the  early. 
Roman  scribblers  on  wax  tablets,  and  various  other, 
things  all  contributed  to  vanous  perfect  forms.  He  did 
not  claim  fov  a.  moment  that  the  pen  gave  them  every- 
thing, but  tihe  pen  was  the  one  great  instrument  from, 
whick  they  could  get  something  n^y  definite;  it. 
would  mot  let  on*  go  wT^^^,)li^^]@g4&»^ 
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edncatiDiul  value.  Again,  everybody  coald  oae  pen, 
ink  and  paper.  Very  few  people  at  the  i»eaeitt  day 
who  lived.  Bay,  in  a  modem  flat,  coold  bring  in  a 
tombstone  and  chisds  uid  practice  cutting  letten  in 
that  way ;  bat  he  thought  much  could  be  done  by  cast- 
ing little  plaster  of  Paris  slabs,  and,  before  the  {faster 
had  got  so  hard  that  it  would  chip,  cutting  inscriptions 
on  them.  Some  very  beautiful  work  might  be  turned 
out  in  that  way ;  but  that  would  not  be  strictly  prac- 
tising  the  chisel  form  of  letter,  which  required  a 
cbiicl  and  mallet  and  real,  practical  slab  of  stone. 
Oriental  calligraphy  was  exceedingly  beautiful,  but  it 
was  hardly  practical  enot^h  for  modem  re<]uiremaitF, 
considering  the  terrific  haste  with  which  all  subjects 
had  to  be  attacked.  Its  value  might  be  regarded  u 
more  ornamental  than  oiefnl.  Moreover,  it  did  not 
agree  with  the  Roman  letters,  whidi  must  be  adhered 
to  in  I  one-  fhape  or  other.  The  Chairman  had  said 
something  about  carefully  debating  how  forms  should 
be  written  and  then  working  as"  slickly"  as  possible. 
He  entirely  agreed  with  those  remarks,  but  he  thought 
that  the  early  illuminators  did  not  do  much  as  a  rule 
0/  that  careful  debating,  because  they  had  tradition 
at  their  backs,  whereas  artists  at  the  present  day,  not 
having  tradition,  must  naturally  proceed  with  more 
care,  not  to  say  anxiety.  He  felt  most  strongly  that 
while  they  might  give  all  the  cate  and  almost  painful 
debating  to  how  work  should  be  performed,  espe- 
daDy  when  it  was  really  great  and  important  work, 
when  it  actually  came  to  the  doing  of  the  work  the 
quicker  it  was  done  the  better.  As  a  general  rule,  the 
quicker  the  writing  the  better;  the  more  direct  the  work 
the  more  absolutely  natural  and  free  from  artificiality. 
He  very  much  objected  to  the  habit  possessed  by  a 
great  many  students  of  under-laying  their  work  with  a 
substratum  of  sketching  in  pencil.  All  that  debating 
should  be  done  aside.  The  student  should  hai*e 
made  up  his  mind  and  screwed  up  his  courage  to  the 
sticking  place,  and  thtn  get  the  work  done  as  qidckly 
as  he  could.  It  would  be  a  very  great  pleasure  to 
him  if  the  Society  of  Arts  would  allow  him,  once  a 
week,  to  tell  sncb  an  audience  a  little  about  what 
interested  him  in  the  kind  of  work  under  discussion, 
but  he  had  only  been  able  to  summarise  a  few  points 
of  interest.  All  that  he  bad  said— and  he  believed 
that  he  could  also  speak  for  Mr.  Hewitt — bad  to  be 
taken  in  the  sense  that  ihrre  -was  a  regular  way  of 
dealing  with  regular  occasions,  and  a  special  treat- 
ment had  to  he  adopted  on  special  occasions,  therefore, 
when  it  might  be  thought  that  they  were  rather  too 
restrained  and  had  held  back  from  one  possibility  and 
another,  they  only  meant  that,  in  the  ordinary  way,'' 
with  a  view  to  ordinary  legibility,  snch  and  such 
proceedings  would  be  adopted;  but,  on  special 
occasitms,  there  was  no  liberty  which  he  would  deny 
the  scribe  or  letter  maker. 

Mr.  Hewitt,  in  reply,  said  that  tlie  Chairman  was 
an  advocate  of  not  mixing  the  metbods  of  pen  and 
brush  work.  He  hsmbly  agreed  with  Mr.  Day  up  to 
almost  the  end  of  his  remarks,  because  he  thought 
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that  ifin  the  process  of  an  illumination  one  came  to 
a  point  at  which  one  wanted  to  spread  colour  over 
a  surface,  it  was  imeconomica),  indirect  and  in- 
advisable to  use  the  pen  instead  of  spreading  the- 
surface  at  once  with  colour  from  a  brush.  The- 
remark  not  only  applied  to  laying  in  a  broad  back- , 
ground,  but  even  putting  in  colour  on  a  large  leaf. 
Apart  from  that,  he  thought  one  was  much  better 
advised  to  keep  to  one  tool ;  and  the  students  in  the- 
classes  did  confine  themselves  to  one  tool,  the  pen. 
In  the  slides  shown  all  the  letters  were  pen  letters,, 
with  the  exception  of  the  final  slide,  the  illuminated 
part  of  which  was  done  with  a  brash.  He  hoped,, 
therefore,  that  he  would  not  be  accused  of  mixing  up- 
their  methods. 

The  Chairman  asked  if  Mr.  Hewitt  would  have 
had  any  objection  to  the  lettering  in  the  last  slide-, 
shown  being  done  with  a  brash  if  the  artist  had  been 
so  disposed. 

Mr.  Hewitt  replied  in  the  affirmative,  for  the, 
reason  that  the  brush  was  such  a  very  awkward  in- 
strument. The  pen,  on  the  other  hand,  was  a  firm 
instnunent,  which  measured  its  own  pressure. 
The  writer  only  touched  the  paper  with  his  pen,, 
and  it  would  keep  the  same  spread  of  point,  and 
so  ^ve  a  broad  downward  stroke  with  equal 
thickness  without  any  effort.  But  a'  brush  was. 
very  elastic,  and  was  inclined  to  spread,  so  tliat 
as  a  hue  was  drawn  down  it  would  spread  out  accord- 
ing to  the  pressure  ap^died. 

The  ChairSiIAN  remarked  that  anyone  who  was^ 
facile  with  the  brush  could  draw  a  line  as  straight  as 
if  he  were  using  a  ruler: 

Mr,  Hewitt  refdied  that  all  his  remarks  naturally 
referred  to  the  student  and  the  beginner.  He  par- 
ticularly emphasised  that  in  his  recommmdations  as. 
tp  the  purity  of  colour.  He  almost  thought  for  ai 
moment  that  the  Chairman  could  never  have  seen  a 
student  working  with  water,  in  which  flowers  had 
been  kept  for  a  week,  with  a  brush  which  had  been 
used  for  indigo,  and  a  pen  which  had  ink  in  it.  trying 
to  rubricate  with  pure  vermilion.  He  only  intended, 
to  advocate  intense  care  with  all  materials. 


Mr.  Charles  T.  Jacobi  (of  the  Chiswick  Press] ; 
writes : — The  two  papers  read  on  February  3nd  last 
by  Mr.  Johnston  and  Mr,  Graily  Hewitt  respectively- 
on  "  Calhgraphy  and  Illumination  "  were  admirable 
in  each  case,  and  I  was  much  Interested  in  the  slides. 
shown,  some  of  which  were  I  confess  a  revelation — 
especially  some  of  those  diagrams  tracing  the  evolu- 
tion of  the  various  forms  of  letters,  as  also  were  tbe- 
drawings  of  the  different  pens  and  tools  used  by  the 
modern  exponents  of  what  may  he  considered  almost, 
lost  arts.  I  was  s<^,^hat  I  had  to  leave  early  and 
thus  missed  the  opportunity  of  hearing  4he  discussion 


336 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. ' .  p»m^ 


tieariiig  on  these  two  important  and  relative  subjects. 
As  a  typographer  I  acknowledge  that  the  more  I  see 
■of  the  old  foms  of  the  alphabets  the  more  I  am  con- 
Tinced  that  if  the  creators  of  our  modem  founts  of 
,  type  were  to  make  a  greater  study  of  these  examples 
•of  letterings,  and  also  if  our  present-day  printers  were 
more  thoroagUy  to  grasp  the  general  principles 
which  influenced  the  writing  and  j^nning  out  of 
4he  early  manuscript  books  and  the  first  printed 
•vxdnmes,  we  should  I  am  sure  more  neady  approach 
what  we  might  consider  the  ideal  booh,  and  at  the 
same  time  we  should  be  less  inundated  with  specimens 
of  what  may  be  termed  Vart  mouvtau  in  alphabets, 
b  expressing  such  opinions  I  need  only  say  that  I 
am  referring  more  particularly  to  those  'volumes 
-which  necessitate  some  amount  of  artistic  treatment, 
but  there  is  no  real  reason  why  the  old  traditions 
should  not  apply  more  or  less  to  the  ordinary  run  of 
Swolc-printing,  and  I  would  yet  go  a  step  further  and 
fiobmit  that  such  traditions  ^nld  geno^ly  influaice 
'the  whole  art  of  printing.  But,  alas,  commercial 
•connderations  pre^'ail  too  much  in  this  age  of  cheap 
literature,  and  it  'wiQ  require  a  very  great  effort  to 
■elnninate  what  is  bad  in  type  characters,  and  to 
restore  those  forms  which  may  be  considered  as  bdng 
<nore  conventional  in  their  construction. 


TENTH  ORDINARY  MEETING. 

Wednesday,  February  15,  1905 ;  Robert 
Kaye  Gray,  M.Inst.E.E.,  Vice-President 
•of  the  Society,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Barratt,  Reginald,  A.R.W.S.,  Arts  Club,  40,  Dover- 
street,  PiccadiUy,  W. 
Beckett,  Henry  Barron,  MaiUa,  The  Green,  Wimble- 

<10Q. 

Bertram,  Henry,  ia,  Cooks-road,  Stratford,  £. 
Bonnett,  Chailes,  Messrs.  F.  and  C.  Osier,  Homby- 

n»d,  Bombay,  India. 
Brindier,  John  Aagnatns  Heimao,  M.B,,  B.S., 

H.R.C.S.,  the  Borongb  Hospital,  Croydon, 
Buck,  Edward  Clarke.  Asristant  City  Engineer, 

Pretoria,  Transvaal,  South  Africa. 
Casey,  Mark  Patrick,  Municipal  Engineer,  Lucknow, 

India. 

Crosse,  L.  Arthur,  J.P.,  R.M.  Office,  Nqutu,  Zulu- 
land,  Natal,  South  Africa. 

Densham,  Sidney  Charles,  152,  Adelaide-road,  N.W. 

Johnson,  Charles  Grove,  F.R.I.B.A.,  Apartado6io, 
Mexko  City,  Mexico. 

Lisbds,  Migud  Arrojado  Ribeiro,  M.Am.I.M.£., 
Rna  Costa  Gama,  Villa  JapoWi,  Petropolis,  Rio  de 
Janeiro,  Brazil,  South  Ameiica. 


Ferry,  Geoi^  A,,  13,  Caritomroad,  Nsw  Sotttt- 

gate,  N.  ■  . 

Redwood,  Iltyd  I.,  Bantry-honse,  Belvedere,  KenL 
Sparrow,  Reginald  George,  Lenton-avenue,  The 

Park,  Nottingham. 
Vidyasagar,    Panjabbhudana    Pandit  Bnlakirama 

Sastri,  M.R.A.S.,  Mayo  Cohege,  Ajmer,  Rajpn- 

tfina,  India.  ■     '  .  . 

'  The  following  candldatbs  were  ballotted  for 
and  duly  elected  members' of  the  Society : — 

AhrliS,  F.  H.  C,  82,  Cavendish-rbad,  Harringay,  N. 

Basden,  Rev.  George  Thomas,  B.A.,  Church ' 
Missionary  Society,  Onitsha,  Southern  Nigeria, 
West  AiHca,  and  112,  Cavenham-road,  Readlne, 
Berks. 

Black,  Captain  John  Cameron,  A.M.I.N.A.,  The 
Scottish  Shipmasters'  and  Oflkers*  AssocijUicHi, 
128,  Hope-street,  Glasgow. 

Doe,  Austin,  42,  Clamnant-road,  Forest-gate, 
Essex. 

Gyles,  Nathan,  8,  Young-street,  Doncaster,  York- 
shire. 

Hasluck.  PaulN.,  "Ebor,"  Redhill,  Surrey. 
Heath,  Henry,  2,  St.  Swithin- street,  Worcester. 
Kelly,  Major  Arthur  D.  D.,  Weston,  Dukek; 

Co.  Meath,  Ireland. 
Leggatt,  Mrs.  £.  O,,   15,  Savoy-court,  Strand,' 

W.C. 

Macbdyen,  John  Beith,  65,  ApoUo-stredt,  Bombay, 
India. 

Mackenzie,  Alexander,  19,  Gteenhill-^rardens,  Edin- 
burgh, 

Robertson,  Duncan,  Forres-park,  Trinidad,  West 
Indies. 

Skinner,  George,  A.M.I,Mech.E.,  19,  Russell-street, 

Bolton. 

Smith,  Vincent,  Sheffield-road,  Chesterfield. 
The  paper  read  was — 

THE  DECLINE  OF  THE  COUNTRY 

TOWN. 

By  Arthur  Henrt  Anderson. 

There  are  probably  few  people  possessing 
any  extended  acquaintance  with  the  rural  dis- 
tricts of  England  who  cannot,  from  their  own 
experience,  bear  witness  to  signs  of  decay  in 
some  one  fsc  more  of  the  older  and  smaller 
towns  of  the  country.  Almost  everyone  must 
be  familiar  not  only  with  single  instances  of 
declining  towns,  but  also  with  the  special 
causes  to  which  decay  may  be  attributable. 
But  though  it  is  true  that  in  this  limited  fashion 
most  people  are  acquainted  with  the  spectacle, 
it  is  no  less  true  t'lat  there  i»-an  almost  total 
ignorance  as  to  the'^eiide^JetiAil'Q^^^J^  of 
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>-Hitla— holyfeature-  df  thftfenodern  ^ifting'-of 
populatiOQ.  '  It  is  *  mnarkable  fact<that  in 
every  oottoty  the  Bmallv  towns  are  decliaiBg-^ 
in  numbers  and  to  a  degree  quite  &urprising-> 
What  is  equally  remarkable,  however,  is  that 
this  important  fact  has  not  yet  been  realised 
by  the  country  at  larige; 
-  In.saying  thisi  I  am  not  loeing  sight  <rf  ths 
extraordinary  amount  of  attention  bestowed 
upon  rural  problems  at  the  present  time.  It  is, 
perhaps,  only  natural  that  the  period  following 
4he  publication  of  the  census  results  should 
witness  a  revival  of  interest  in  all  such  matters, 
and  the  suggested  alterations  in  our-  fiscal 
pcdicy  have  only  served  to  augment  that 
interest.  In  every  direction  the  problems  sug> 
gested  by  "the  rural  exodus," — the  many 
questions  of  ruial  depopulation — are  being 
discussed  with  an  intensity  and  liveliness  of 
conviction  that  indicate  a  general  recognition 
of  their  importance.  In  political  speeches,  in 
reviews  and  leading  articles,  in  newspaper 
correspondence,  at  meetings  and  conferences, 
the  many  aspects  of  this  wide  and  vital  ques- 
tion have  been  discussed  by  the  expert  and 
the  layman.  Though  there  may  be  «ide 
diversities  of  opinion  as  to  the  significance  of 
the  facts,  and  as  to  the  remedies  proposed, 
there  is  no  room  for  difference  as  to  the  facts 
themselves,  that  the  depletion  of  the  villages 
■is  a  process  that  nothing  seems  able  to  arrest. 
In  view  of  this  widespread  knowledge  of  the 
depopulation  of  agricultural  districts  it  seems 
perhaps  not  a  little  surprising  that  concerning 
a  subject  closely  related — though  in  many 
respects  quite  independent— the  general  public 
should  be  almost  wholly  ignorant. 

The  reason  for  this  ignorance  is  to  be  found 
largely,  I  think,  in  the  form  of  the  census  re- 
turns. In  many  reacts  the  reports  of  the 
Registrar-General  are  of  course  beyond  praise. 
They  are  admirable  in  their  comprehensive- 
ness. They  supply,  in  a  multiplicity  of  tables,  a 
mass  of  detailed  information  of  the  highest 
value,  but  curiously  enough  there  is  one  point 
of  really  national  importance  concerning  which 
information  is  not  tabulated  or  summarised. 
In  the  tables  of  population  for  urban  and 
rural  districts  comparison  with  the  previous 
enumeration  is,  of  course,  supplied,  and  the 
respective  increase  or  decrease  shown.  In  the 
tables  of  aggregates,  however,  the  total 
decreases  do  not  appear,  and  in  the  summaries 
affording  comparison  with  the  preceding 
census  the  net  result  of  the  variations  is  alone 
disclosed.  For  purposes  of  convenience,  the 
towns  are  classified  into  groups  according  to 


thAir  pbpu1ati<d«   lb        olabs'the  Octets  bf 
f90i  shows 'ail  inmate,  ■varying' frdm  ^*I5 
per  centv  'in  towns  With  -a'  populatioa^  of 
50,tK»— 100,000,  to  4-6  percent,  in  to*rns  witti 
a  population  of  less  than  j,ooo.    But,  as  in 
)hese  tables  the  increasing  'and  decreasing 
towns  are  taken  together,  the  resulting^  total 
increase  is  merely  the  balance  of  increases 
over  decreases.   It  is  obvious  that  the  import- 
ance of  the  results  must  depend  upon  -tfa* 
respective  proportions  of  increasing  or  dimi- 
nishing  units.   This  is  exactly  where  the 
census  returns  fail  to  present  the  true  state  of 
afiiairs.   Indeed,  the  tables  serve  to  mask  the 
real  condition,  which  can  only  be  ascertained 
at  the  cost  of  considerable  trouble  in  analysis 
and  collation.    Turning  aside  for  a  moment 
from  our  main  purpose,  we  can  realise  the 
extent  to  which  this  method  of  presentment 
obscures  the  facts  by  examination  of  the  tables- 
of  population  of  the  rural  districts.   Out  of  666 
districts,  no  less  than  421  (or  63-21  per  cent.) 
show  a  diminution  as  compared  with  1891,, 
yet  the  net  result  of  the  figures  is  an  increase 
on  the  whole  class  of  2*9  per  cent.    The  value 
of  such  an  increase  must  of  necessity  be  very 
materially  affected  according  as  it  represents* 
a  fairly  general  rise  of  population  throughout 
the  whole  area,  or  large  increases  in  com- 
paratively few  districts  outweighing  decreases 
in  many  districts.  As  a  matter  of  fact  the  latter 
is  the  case,  though  there  is  nothing  in  the 
summaries  to  suggest  this,  and  it  is  only 
brought  to  light  by  a  closer  examination  of 
the  detailed  tables.  Thus  one  discovers — what 
is  really  the  case — that  rural  districts  border- 
ing upon  large  towns  are  in  the  main  increas- 
ing, while  exclusively  lural  districts  are  de- 
clining.  Though  this  does  not  affect  our  pre- 
sent enquiry  as  a  fact,  it  illustrates  the  method 
by  which  certain  aspects  of  the  census  figures- 
are  needlessly  obscured. 

Coming  now  particularly  to  the  towns,  the 
following  tables  will  show  how  entirely  the- 
official  presentment  omits  the  point  of  import- 
ance to  which  I  am  drawing  attention. 

Table  No.  I.  is  the  summary  of  the  population 
of  urban  districts  as  given  in  the  preliminary 
report.*  Table  II.  supplies  information  which 
is,  of  course,  obtained  from  the  census  returns, 
but  which  is  nowhere  therein  presented  in 
tabular  form.   In  preparing  this  table  I  have 


•  The  summarised  figures  throughout  arc  taken  from  the 
preliminary  report,  where  they  are  more  conveniently 
grouped.  Although  the  figurei  »ra  liable  to  correction  in 
the  completed  county  returns,  the  ^ij:tioM,«fti»Siiitnfaul 
Md  do  not  .(feet  the  result.  iOyVjWWv^l^ 
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altered  the  division  of  the  classes,  showing 
^separately  the  towns  with  populations  between 
5i000  and  10,00a,  and  between  3,000  and  s.ooo« 
This  sub-division  seems  to  afford  a  fairer  view 
■of  the  matter,  and  as  places  with  a  population 
-below  2,000  can  hardly  be  considered  as  towns, 
ithey  are  left  out  of  account. 


Table  I. 


Uilwn  Districtt 
with  popuUliou 

of 

Aggregate  Population. 

1891.      1  1901. 

gas 

:250,ooo  &  upwds 

9 

7.293.005 

r.972,790 

9-32 

400,000-250,000 

H 

2,987,836 

3.5»7,9i2 

I; -74 

jO,0GO- 100,000 

42 

2,448,704 

23»S 

.20,000-50,000 

141 

3,683,501 

4.433.823 

2037 

jo,ooo- 20,000 

219 

2.538,281 

3,006,280 

18-44 

3.000  -  10,000 

472 

2.396,204 

2,693,230 

12  40 

Under  3,000 

a'5 

396,446 

414,664 

4  60 

Table  II. 


Urban  Dtotricts 
with  population 
of:- 

_ 

No  of 
district! 

Per  cent,  of  damaM, 

o'H 

showing 
popuUtion. 

In  No* 

of  diuricls 

Tn  popu- 
lation. 

■.250,000  &  upwds. 

100,000-250  coo 

24 

50,000-100,000 

42 

2 

476 

1-65 

30,000  -  50,000 

141 

10 

7-oq 

394 

10,000  -  20,000 

219 

21 

9-59 

3-58 

5,000-  10,000 

271 

40 

1476 

5-05 

2.000  -  5,000 

351 

114 

32-48 

S74 

A  comparison  of  these  tables  quickly  brings 
to  light  important  points  of  difference.  The 
■official  table  is,  at  first  sight,  a  very  encour- 
aging document.  In  every  class  there  is  an 
increase— in  all  classes  but  one,  a  large 
Increase.  The  natural  assumption  is  that  all 
'is  well  with  our  towns ;  that  there  is  a  satis- 
factory general  increase.  How  little  this 
assumption  would  be  justified  is  shown  by  the 
(Second  table,  which  reveals  the  astonishing 
facts  that:— Of  towns  with  a  population  of 
10,000-20,000,  one  in  fen  is  decreasing.  Of 
towns  with  a  population  of  5,000  - 10,000, 
>one  in  seven  is  decreasing.  Of  towns 
■with  a  population  of  3,000-5,000,  one  in 
three  is  dtcreasing;  and  187  towns  with 
populations  varymg  from  2,coo  to  more 
than  50,000,  had  declined  in  population 
in  the  decade  ending*  1901.  The  decrease 
in  many  cases  is  small,  but  in  the  aggre- 


gate it  is  a  serious  item.  Its  proportion 
can  perhaps  best  be  realised  by  calculating 
the  effect  upon  the  total  population  of  a  corre- 
sponding decrease  all  round.  In^ad  of  an 
increase  tn  England  and  Wales  of  more  than 
three  and  a-half  millions,  the  Registrar-Gen- 
eral would  have  had  to  report  a  decrease  of 
one  and  a-half  millions  in  the  decade  ending 
1901. 

It  is  clear,  of  course,  that  this  represents  at 
most  but  a  shifting  of  the  population.  These 
figures  demonstrate,  however,  that  the  smaller 
towns  are  now  feeling,  with  the  villages  and 
hamlets,  the  terrible  suction  of  the  great  cities. 
They  suggest  that  occasional  instances  ctf 
decaying  towns,  such  as  come  within  the  expe- 
rience of  all  who  know  the  country,  are  no 
mere  isolated  cases,  but  that  they  fall  into  line 
as  part  of  a  movement  that  seems  to  threaten 
all  of  our  smaller  towns,  and  that  has  already 
affected  almost  every  county  in  the  kingdom. 
It  seems  hardly  tov  much  to  say  that  the  com- 
plete elimination  of  the  small  country  town  is 
threatened,  and  the  future  of  these  little  local 
centres  seems  bleak  indeed.  The  remarkable 
feature  is  that  'of  this  astonishing  state  of 
things  the  census  reports  should  take  prac- 
tically no  heed,  and  that  the  collation  of  the 
details  necessary  for  its  presentation  should  be 
left  untouched.  Yet  in  many  of  these  towns 
decreases  have  been  registered  in  three  or  four 
successive  enumerations,  and  in  other  cases 
where  there  is  not  this  continuous  decrease, 
the  figures  for  1901  are  the  lowest  recorded 
within  a  period  of  thirty  years. 

When  the  character  of  the  towns  involved  is 
taken  into  account,  the  matter  becomes  almost 
more  serious,  for  figuring  in  this  list  are  the 
names  of  places  that  have  borne  a  gallant  part 
in  our  long  and  chequered  history.  Cathedral 
cities  and  county  towns,  seaports  &mous  in 
the  past,  centres  of  agriculture  and  of  local 
industry,  towns  fiiU  of  ancient  memories,  still 
cherishing  visible  reminders  of  past  glory, 
towns  famous  in  literature  and  history,  and 
those  that  have  been  illumined  by  their  con- 
nection with  some  national  hero — all  of  these 
appear  in  the  long  and  melancholy  list.  Here 
are  a  few  of  them— old  towns  all.  Chosen 
almost  at  haphazard  they  stand  as  towns 
that  have  sturdily  played  their  part  in  the 
rough-and-tumble  sport  of  the  centuries,  only 
to  show  signs  of  failing  before  the  more 
unkindly  pressure  of  the  modem  spirit.  There 
is  Launceston,  in  the  fxc  West;  Tavistock, 
that  gave  to  England  in  her  hour  of  peril, 
the  admiral  who,  "nor  devit  nor^^Spaniiird 
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feared,"  and  returned  as  her  member  the  first 
great  leader  of  the  House  of  Commons; 
Creditoa,  seat  of  a  Saxon  bishopric ;  Glaston- 
buiy,  the  town  of  ancient  ruins  among  the 
apple-orchards ;  Shaftesbury,  throned  on  its 
eyrie,  far  above  the  fair  vales  of  Wessex,  and 
linked  imperishabty  with  the  work  of  a  modem 
master  of  literature;  Blandford,  with  its  long- 
roll  of  honoured  sons ;  Bradford-on-Avon,  the 
tiny  town  that  has  yielded  its  old  industrial 
feme  to  its  northern  namesake,  and  lives 
among  its  memories  of  the  past ;  Teoterden, 
in  Kent,  with  its  ancient  privileges  of  the 
Cinque  Ports ;  Stroud,  the  town  of  the  Cots- 
wolds,  with  at)  Elizabethan  Town  Hall ;  Chep- 
stow, where  the  ruins  of  Fitz  Osbem's  mighty 
castle  still  guard  the  junction  of  Wye  with 
Severn ;  Monmouth,  the  Saxon  stronghold, 
whose  very  appearance  to-day  is  almost  of  the 
Tniddle  ages,  proud  of  its  honour  as  birthplace 
of  the  great  Henry  V. :  in  the  East : — Ely,  the 
jewel  of  the  fens ;  Huntingdon  and  Godman- 
chesto",  the  twin-boroughs  that  join  hands 
across  the  sedgy  Ouse,  in  whose  streets  the 
great  Protector  played — if  he  ever  played  at 
all — in  his  schooldays;  Stamford,  town  of 
many  churches  and  centre  of  scholastic  life 
•in  medieval  days  ;  on  the  Welch  marches : — ■ 
Flint,  whose  keep  still  guards  the  Dee,  as 
it  did  in  those  far-away  days  when  Percy 
of  Northumberland  there  betrayed  Richard 
II. ;  and  so  on  to  those  northern  heights 
where  the  ruins  of  Richmond — "  the  warder 
silent  on  the  hill" — front  the  glorious  dales 
of  Yorkshire.  All  of  these,  and  they  are 
but  a  few  of  many,  have  been  towns  of  im- 
portance in  their  day.  Almost  all  of  them 
have  been  Parliamentary  boroughs  until  recent 
times.  Now  they  seem  to  stand  as  mute  re- 
minders that  the  amazing  development  of  city 
life,  consequent  upon  the  industrial  expansion 
of  the  nineteenth  century,  is  altering  the 
whole  economy  of  our  country.  From  broad 
acres  and  fertile  valleys,  from  village  and 
farmstead,  the  great  cities  have  drawn  their 
loU  of  recruits.  It  would  seem  that  already 
the  same  process  of  absorption  is  depleting  our 
-smaller  towns,  and  the  figures  here  submitted 
seem  to  confirm  the  fears  of  those  who  hold  that 
the  population  of  the  future  is  likely  to  be  con- 
fined almost  exclusively  to  cities.  At  all  events 
liere  are  the  signs  of  a  tendency  that  suggests 
a  future  state  with  a  sparsely-peopled  country- 
side as  one  extreme  and  huge  aggregations  of 
bumanily  as  the  other,  and  lacking  the  con- 
Tiecting  links  so  happily  supplied  at  present  by 
-the  quiet  old  country  towns. 
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Here  then  are  the  facts.  It  can  hardly  be 
other  than  a  surprising  and  disquieting  circum- 
stance that  so  large  a  poportion  of  our  smaller 
towns  should  be  diminishing  in  population, 

many  of  them  to  a  serious  extent.  ^^'hiIe  it  is 
probably  true,  as  I  suggested  at  the  outset,  that 
everyone  can  recall  from  his  own  experience 
some  single  instance  of  a  declining  town,  it  is 
hardly  conceivable  that  there  is  any  general 
knowledge  of  the  fact  that  so  many  as  165 
English  towns  with  populations  varying  from 
2,oco  to  20,000,  are  on  the  down-grade.  But 
though  this  is  the  case  it  would  be  foolish  to 
generalise  as  to  the  causes  of  decay.  If  some 
machinery  were  brought  into  play  that  could 
elicit  from  persons  competent  to  judge,  an 
authoritative  opinion  as  to  the  cause  or  causes 
of  decadence  in  every  instance,  it  would  almost 
certainly  be  found  that  in  no  two  cases  would 
the  reasons  offered  be  identical,  and  for  this  if 
on  no  other  ground  generalisation  would  be 
absurd.  But  it  is  almost  equally  certain  that 
out  of  the  clash  of  divergent  opinions  there 
would  emerge  certain  clear  causes  common  to 
many  instances.  Indeed,  it  is  hardly  too 
much  to  claim  that  certain  law£  applicable 
to  groups  of  towns  might  be  found  to  be 
tolerably  stable  in  their  operation.  The 
question  thus  arises  whether  it  is  not  desir- 
able to  set  on  foot  some  national  inquiry  for 
the  consideration  of  this  important  matter  in 
all  its  bearings.  It  is  no  obscure  or  trivial 
circumstance  :  it  is  rather  matter  for  national 
concern. 

This  suggestion  is  reinforced  by  a  knowledge 
of  the  many  things  that  are  bound  up  with  the 
main  question.  It  requires  but  little  thought 
to  perceive  that  certain  forces  are  in  operation 
to  produce  this  state  of  affairs  in  definite 
instances,  and  as  little  to  perceive  that 
remedial  measures  must  conform  to  certain 
conditions ;  but  it  is  quite  dear  that,  as 
enquiry  came  to  be  pressed,  unsuspected 
relations  would  flash  into  light ;  the  inter- 
dependence of  this  great  question  and  others 
of  no  less  gravity  would  gradually  be  realised. 
It  is  highly  important,  therefore,  that  any 
enquiry  to  be  successful  should  be  comprehen- 
sive and  authoritative. 

As  an  instance  of  the  questions  that  are 
inextricably  involved  with  this,  one  may 
mention  the  general  question  of  railways  and 
road  traffic.  There  are  many  instances  of 
arrested  growth  because  a  town  has  been  left 
aside  by  the  railway,  whiler>on  the  contrary, 
mere  villages  have  dli^^ed'aslm^ntngly  as 
soon  as  they  have  been  brought  by  the 
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nilway  -into  -.closer  -x:oDfieetieii->  with  tthe 
industrial  life  of  the  kingdom.  These 
opposing  influeaces  do  not,  howeTCi,  repre- 
sent the  whole  of  the  power .  of  railways^ 
iand  it  is  by  no  means  an  uncommon  thing  to 
hear  the  suggestion  seriously  put  forward-'- 
especially  in  country  districts — Utat  the  coming 
of  the  railway  has  been,  the  precursor  of  decay ; 
that  convenience  of  aceess  tQ  larger  towns  has 
served,  not  to, bring  proq>erity,  but  to  divert 
business.  Thus  while  amid  these-  Tarying 
opinions,  it  is  futile  to  dogmatise  as  to  degree, 
it  is  certain  that  the  questions  of  railway 
expansion  and,  the  shifting  of  populatifm 
are  most  intimately  related. 

Following  up  this  idea  it  will  be  seen  that  the 
present  forms  an  appropriate  time  for  enquiry 
on  account  of  the  recent  development  of  light 
railways.  Since  the  passing  of  the  Light  Rail- 
ways Act  of  1896,  many  supplementary  lines 
have  come  into  existence.  Some,  at  least,  have 
justified  their  creation,  and  though  there  may 
be  as  yet  hardly  6u£Bcient  evidence  in  the 
success  of  existing  lines  to  justify  private  enter- 
prise in  netting  the  country  with  light  railways, 
yet  there  does  arise  the  question  as  to  whether 
the  opening  up  of  fresh  channels  of  business  in 
purely  rural  districts,  would  not  bring  about  the 
revival  of  life  in  those  towns  favourably 
situated  as  centres  of  local  life  and  inter- 
change, a  position  at  present  denied  to  them 
because  they  lack  that  facility  of  communica- 
tion vital  to  prosperity  in  these  days.  It  may 
fairly  be  urged  in  objection  to  this  view,  that 
practically  all  the  decaying  towns  are  even 
now  reached  by  the  railway.  That  is  true,  but 
in  many  cases  these  towns  represent  the  termi- 
nation of  a  railway.  Instead  of  being  themselves 
the  centre  of  a  nervous  system,  they  are  the 
nerve-tips  only,  and  the  position  might  con- 
ceivably be  vastly  difiEerent  If  they  were 
dran-iog  in  life  instead  of  being  merely  drawn 
upon. 

Again  the  question  of  the  ftiture  of  our 
great  trunk  roads  in  connection  with  the 
development  of  the  motor-car  must  obviously 
have  a  great  effect,  one  way  or  another,  on 
the  distribution  of  population.  Even  those 
who  know  most  about  the  great  change  in 
locomotion  are  reluctant  to  express  any  opinion 
as  to  the  direction  in  which  the  development 
will  exercise  its  tremendous  influence.  But 
most  assuredly  these  influences,  whatever  form 
they  may  eventualiy  take,  are  bound  to  affect 
very  materially  in  some  form  or  other  the  dis- 
tribution of  our  population,  and  in  that  respect 
they  establish  their  right  to  be  treated  in 


relation  with  the  question- of  ow* dinrinishin^ 

towns.  So,  too,  with  the  development  of 
electric  tramways,  which  Seems  to  -be  proceed- 
ing along  the  lines  of  linking  together  town 
with  town.  It  is  impossible  to  forecast  the 
exact  future  of  this  form  ot  transport,  but  it  i» 
easy  to  see  that  it  will  have  a  great  bearing 
upon  the  general  question  of  the  ultimate- 
settlement  of  population. 

But  if  these  are'  matters  whose  relation  to- 
the~  specific  question  though  certain  are  yet 
somewhat  obscure  in  their  ramifications,  there 
are  at  least  two  matters  of  quite  direct  con- 
nection and  importance  that  might  well  occupy 
attention  in  any  such  investigation  as  I  have 
suggested.  Without  in  any  way  reverting  to 
such  measures  as  are  frankly  protective  in 
their  operation  it  is  surely  possible  to  bring 
about  a  greater  correspon^nce  between  needs 
and  opportunities  in  the  matter  of  particular 
industries.  The  modem  tendency  to  remove 
some  classes  of  manubcturing  businesses  out- 
side the  radius  of  great  cities  is  in  many 
respects  beneficial.  This  tendency  has  ope- 
rated to  revive  the  prosperify  of  certain  towns^ 
without  in  any  way  impairing  their  amenity. 
There  are  industries  that  are  not  dependent 
upon  a  position  within  one  of  the  large  cities, 
trades  that  can  be  more  heathilyand  profitably 
carried  on  in  smaller  towns,  and  the  removal 
does  by  no  means  imply  the  introduction  into 
quiet  country  towns  of  the  worst  features  of 
ci^  life.  Here  there  is  a  definite  line  of  en- 
quiry that  could  hardly  fail  of  profitable  results 
for  such  an  investigation  as  I  have  shadowed 
forth. 

But  there  is  yet  another  aspect  of  the  case 
that  in  one  respect  at  least  is  more  urgent 
than  those  already  mentioned.  It  is  just  in 
the  small  towns  of  England  that  we  find  the 
fullest  material  evidence  of  the  past  history  of 
the  country.  With  but  few  exceptions  the 
larger  cities  and  toiras  have  come  to  present  a 
wholly  modem  appearance.  This  was  of  course 
inevitable.  The  demands  of  traffic  and  industry 
are  imperative.  Where  modem  claims  and 
ancient  interests  clash,  it  is  but  rarely  that  the 
latter  can  be  considered.  Therefore  there  has 
been  in  the  last  century  or  so,  as  an  inevitable 
accompaniment  of  expanding  city  life,  aa 
enormous  destruction  of  ancient  buildings. 
As  a  consequence,  it  is  to  the  smaller  towns 
that  we  must  turn  for  those  material  records 
that  enable  us  to  reconstruct  the  life  of  the 
past  and  to  understand  its  bearing  on  our  his- 
tory. The  names  of  towns  mentioned  earlier 
in  this  paper  as  specific  instances^lustrate 
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my  meaning.  By  reason  of  their  position  in 
the  past  and  of  their  corporate  entity,  they 
have  been  adorned  with  many  buildings  of 
significance  and  interest.  Because  the  ton-ns 
have  not  kept  pace  with,  the  march  of  modern 
devek^HDent,  they  have  been  enabled  to  retain 
the  buildings  that  in  greater  cities  become  an 
anachronism  and  an  obstacle  to  growth.  It  is 
just  in  these  smaller  towns  then  that  we  find 
in  abundance  the  great  church  establishments, 
abbeys,  priories,  nunneries,  diurches,hospitals» 
schools,  shrines,  guest'houses  and  tithe-bams, 
and  the  finest  snrviidng  examples  of  public 
and  domestic  architecture — palaces,  castles, 
guildhalls,  town  gates,  fragments  of  walls, 
market  halls  and  market  crosses,  manor- 
houses,  inns,  bridges,  and  mills.  But,  while 
these  relics  of  the  past  have  survived  the  dan- 
gers incident  to  city  life,  they  seem  to  be 
threatened  with  another  danger  no  less 
grave.  If,  as  seems  likely  to  be  the  case, 
many  of  the  towns  most  richly  endowed 
with  ancient  memorials,  continue  to  de- 
crease decade  by  decade,  is  there  not 
a  very  real  danger  that  waning  prosperity 
and  diminishing  population  may  lead  in 
time  to  inability  properly  to  safeguard  the 
invaluable  treasures  of  these  towns  ?  This 
may  arise  not  alone  from  such  a  lack  of  funds 
as  might  follow  commercial  decay,  but  also 
from  the  subtle  workings  of  those  feelings  of 
hopelessness  engendered  in  whole  populations 
by  a  perpetual  fight  against  dwindling  o[^r- 
tunities  'and  accumulated  misfortune.  Of  all 
the  dang'ers  arising  from  the  presence  of  large 
numbers  of  declining  towns  this  is,  in  one 
respect,  the  most  important.  It  is  so  because 
any  injury  caused  by  neglect  of  the  old  build- 
ings is  irreparable.  Once  damaged,  they  can 
never  be  restored  to  their  original  condition. 
Once  destroyed,  they  can  never  be  replaced, 
and  this  I  regard  as  one  of  the  strongest  argu- 
ments in  support  of  a  national  enquiry  into  the 
wide  questions  raised  by  the  spectacle  of  so 
many  declining  towns.  I  think  it  is  also  clear 
that  the  work  to  be  done  is  of  such  a  charatrter 
that  it  is  worthy  to  occupy  the  attention  of  the 
ablest  men  of  the  day.  Royal  Commissions 
have  often  been  appointed  to  investigate 
matters  less  wide  in  their  bearings,  less  im- 
portant to  the  welfare  of  the  State,  and  it 
hardly  seems  too  much  to  claim  that  here 
is  a  subject  that  calls  for  the  patient  investi- 
gation and  authoritative  report  of  a  specially 
appointed  commission.  There  is  one  respect, 
at  least,  in  which  such  a  Commission 
vould  find  itself  favourably  situated  as  com- 


pared with  a  simitar  body  dealing  with  the 
depopulation  of  the  villages.  With  regard  to 
the  latter  there  is  a  melancholy  agreement 
among  the  chief  authorities  on  this  subject, 
that  even  if  the  tide  of  population  could 
again  be '  turned  towards  the  vlllafes,  the 
housing  question  would  form  an  ahnost  in- 
superable barrier.  It  seems  impossible  to 
build  cottages  in  consonance  with  present- 
day  standards  that  can  be  made  to  pay  for 
their  erection  out  of  the  scanty  sum  available 
for  rent  from  agricultural  wages.  But  in  the 
towns  this  difficulty  is  not  an  insurmountable 
one.  The  rettum  even  in  the  smaller  towns 
is  such  as  always  to  ensure  the  erection  of  suffi- 
cient houses  to  meet  the  demands  of  any  in- 
crease in  the  population.  Such  a  Commission 
would  starti  therefore,  with  one  very  important 
point  in  its  favour,  and  whatever  might  be  the 
result  of  its  deliberations  or  the  measure  of  its 
success  it  could  not  fail  to  secure  an  amount 
of  information  that  would  be  of  incalculable 
benefit  to  the  country  and  of  illumination  for 
the  problems  of  the  future. 

If,  unmoved  by  practical  ctmsiderations,  the 
nation  should  take  no  st^s  to  arrest  a  decay 
that  seems  to  be  settling  down  into  a  prominent 
feature  of  our  national  life,  then  those  who  love 
the  country  best  can  but  give  expression  to 
an  unavailing  regret.  From  the  sentimental 
point  of  view  it  is  only  possible  to  understand 
the  position  of  the  country  town  by  imagining 
the  English  landscape  bereft  of  the  little 
towns.  It  would  Ik  to  withdraw  from  our 
fairest  views  one  of  the  most  delightful 
elements  of  beauty.  Of  all  the  sons  of 
Britain  sent  out  across  the  seas  to  labour 
under  alien  skies  there  can  be  few  to  whom 
almost  the  dearest  thing  in  retrospect  is 
not  their  memory  of  some  loved  old  town,  and 
there  can  be  none  save  those  bom  of  the  city — 
most  hateful  of  fates — who  have  never  experi- 
enced the  kindly  associations  that  cluster 
round  the  country  towns.  Nowhere  else  in  the 
wide  wu-ld  have  the  little  towns  the  same 
sense  of  enduring  identity  with  the  landscape. 
In  their  peace  and  charm,  in  their  attraction 
and  beauty,  we  find  a  haunting — a  perennial 
interest.  In  all  the  diversity  of  English  land- 
scape, they  take  their  place  unchallenged. 
Framed  and  fashioned  out  of  the  hills  around, 
coloured  and  weathered  by  the  winds  that 
sweep  the  insentient  earth,  they  stand  serene 
and  beautiful.  There  are  towns  on  windy  cliffs 
whose  church  tower  stands  a  beacon  by  day, 
whose  lights  flash  signals  acros^(^^^f)Q(^^ling 
deep  by  night,  towns  that  nestle  in  somb  comer 
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of  sheltering  hills,  the  red  roofs  peeping  from 
"orchards  bedewed  with  spray-drift."  towns 
that  stretch  out  quaint  arms  from  old  quays 
and  harbours,  towns  that  slumber  in  the  clear 
air  of  the  fens,  whose  roofs  are  outlined  with 
magic  beauty  when  the  sun  floods  the  wide  flats 
at  his  setting,  towns  that  lie  within  the  fold  of 
a  winding  river  valley  to  mark  the  ford  that  has 
been  used  for  centuries,  towns  that  are  hidden 
from  sight  till  one  drops  upon  them  all  unsus- 
pecting, and  towns  that  crest  the  ridges  and 
dominate  a  county.  They  are  all  dear  in  their 
infinite  charms,  and  if  before  the  imperious 
pressure  of  modem  claims  thsy  should  be  com- 
pelled to  give  way,  and  no  hand  be  stretched 
out  to  save  them,  then  the  lover  of  English 
scenety,  and  the  student  of  the  past,  would 
together  mourn  an  irreparable  loss. 


DISCUSSION. 

The  Chairman,  in  proposing  a  vote  of  thanks  to 
Mr.  Anderson  for  his  mtertsting  paper,  thought  those 
present  11-ould  agree  that  the  author  was  a  man  who 
loved  the  country,  and  his  descriptions  of  it  showed  a 
power  which  many  would  like  to  possess.  But  the 
qoertion  bad  to  be  considered  from  a  nutter  of  fact 
rather  than  from  a  poetical  pcunt  of  view.  The  decline 
of  the  country  and  small  towns  was  entirely  due  to  the 
de^i^e  of  the  people  to  get  something  they  thought 
was  better  than  what  they  already  possessed,  and 
there  was  no  doubt  that  people  went  from  the  country 
to  the  larger  towns  purely  and  simply  because  of  their 
many  attractions.  In  considering  the  Tables  given  by 
the  author,  he  had  been  struck  by  the  fact  that  appa- 
rently the  most  popular  size  of  town  was  one  with 
between  50,000  and  100,000  inhabitants,  that 
size  of  town  showing  respectively  the  largest  and 
smallest  increase  and  decrease  in  the  Tables.  The 
aathoi  had  very  truly  said  that  many  of  the  manufac- 
turing industries  in  this  country  were  finding  their 
way  into  provincial  towns  whidi  were  suitable  for 
such  industries.  He  i-entured  to  say  that  that  incli- 
nation would  go  on  increasing,  because  at  the  present 
moment  many  things  tended  in  that  direction.  If 
such  a  de\elopment  took  place,  the  country,  which 
the  author  so  much  loved,  would  be  destroyed  by 
smoky  chimneys.  The  chief  point  of  consideration, 
however,  was  to  find  employment,  under  the  best 
conditions,  for  the  large  number  of  people  there  were 
ID  the  country ;  and  in  that  connection  the  decen- 
tralisation, which  at  present  was  taking  place,  was  a 
veiy  wise  step.  The  question  of  inter-conununkation 
was  also  a  serious  one;  railway  communications 
must  be  good ;  and  fiurly  cheap  labour  was  essen- 
tial.  In  certain  industries  with  which  he  was 
intimatdy  connected  Rugby  bad  been  chosen  as 
a   suitable   town    embracing    those  advantages. 


There  was  one  thing  which  was  having  an  important 
effect  in  regard  to  the  repopnlation  of  the  country, 
viz.,  the  enormous  increase  in  local  rates  and  taxes. 
Hiis  was  having  a  most  prejudicial  effect  on  alt 
manufactnring  industries.  In  particular  industries  of 
which  he  h^  intimate  knowledge,  the  direct  and^ 
indirect  effect  of  the  rates  raised  by  the  monicipaKties: 
from  mdnstrial  underukiogs  was  to  take  away  abont* 
50  per  cent,  of  thdr  earnings.  Moreover,  they 
had  no  representation  on  the  body  which  spent  the- 
money.  The  paper  showed  that  there  existed  a  great 
want  of  population  in  the  country  towns;  those  who 
governed  the  destinies  of  the  people  on  the  municipal- 
ities were  dtdng  their  best  to  supply  the  vrant. 

The  vote  of  thanks  having  been  carried  unani- 
mously, 

Mr.  Anderson,  in  raying  to  the  Chairman'* 
remarics  widi  regard  to  the  rates  and  the  general 
future  of  municipatides,  said  that  Mr.  Wdls  re- 
cently read  a  paper  before  the  Fabian  Society 

in  which  he  suggested  that  the  present  system 
of  life  led  one  to  suppose  that  the  municipalitiefr 
of  the  future  would  have  to  be  very  much 
lai^er  than  ihey  were  at  present ;  for  instance,, 
he  suggested  that  Guildford,  because  it  was  the. 
residence  of  a  great  many  London  people,  was. 
}ust  as  much  a  part  of  London  as  Battersea  or 
Holbom;  and  that  in  the  future,  in  order  to  adjust 
all  the  anomalies  of  taxation  and  rateability,  it  would 
be  necessary  for  the  municipalities  of  the  country  to 
make  a  much  wider  sweep.  He  tho<^t  that  would 
be  a  very  suitable  subject  of  enquiry  for  the  Com- 
mission he  had  suggested.  With  regard  to  the 
question  of  manufactures,  he  knew  of  instances 
where  certain  manufactures  had  been  carried  onr 
in  small  country  towns  without  in  any  way  making 
them  approach  the  worst  features  of  city  life.  The 
whole  question  at  present  was  left  to  private- 
enterprise;  but  a  national  Commission  might  be  able 
to  make  suggestions  with  regard  to  that  intro- 
duction of  industries,  and  the  responsibiUty  of 
canymg  them  on;  and  \pj  benefiting  certain  con- 
stituent parts  of  the  nation  the  country  as  a  whole 
would  be  benefited. 


ADULTERATION  OF  ARTIFICIAL 
MANURES. 
In  the  course  of  iheir  inquiry  into  the  working  of 
the  Fertilising  and  Feeding  Stuffs  Act,  1893,  the 
Departmental  Committee  appointed  by  Lord  Onslow,, 
iriiose  report  has  just  been  issued,  found  that 
various  frauds  are  practised  by  sellos.  One  method 
is  grimly  ingenious.  It  is  to  sdl  manures  and  cakes 
of  ptwr  quality  at  an  exorbitant  price,  i.e.,  many 
times  above  the  price  usually  charged  the  trade 
for  stuff  containing  the  same  amountsof  Uwivarions- 
constituents.   Farmers  often  judge wQ^Wne  by 


F^in^f,  .7,  >9»s.       JOURNAL  OF  7HE  SOCIETV  OF  AKTli. 


tfae  price,  and  are  apt  to  assume  that  a  higher-priced 
cake  is  richer.  In  Angles^  a  favourite  device  is  tfae 
addttkm  of  sand  to  a  25  per  cent.  snperpho«phate  so 
as  to  reduce  the  percentage  to,  say,  15  only.  The 
mixture  is  sold  with  a  guarantee  of  13  per  cent.,  so 
that  no  action  can  be  taken,  bat  it  sells  for  little  less 
than  genuine  superphosphates  with  twice  the  amount 
of  phosphate*.  Theu,  again,  a  material  is  sometimes 
sold  as  8  fertiliser  when  it  really  requires  to  undergo 
«ome  treatment  before  it  is  ready  to  be  applied  to  the 
Jand ;  feeding  stuffs  are  sometimes  adulterated  with 
ground  oat  busks ;  invoices  sometimes  bear  a  notice 
that  "  all  feeding  stu£b,  notvithstandiog  their  trade 
name,  are  prepared  from  more  than  one  substance  or 
seed,  unless  the  contrary  is  specifically  stated."  This 
last  notice^  it  is  thought,  would  not  protect  the 
i-endor  under  the  Merchandise  Marks  Act,  although 
it  is  sufficient  to  do  so  under  the  Fertilbers  and  Feed- 
ing Stuffs  Act. 

The  Committee  have  come  to  the  conclusion  that 
"  the  Act  of  i8g3  can  in  no  sense  be  described  as  a 
failure."  It  has  acted  as  a  beneficial  deterrent 
against  carelessness  and  fraud,  but  it  has  not  been  so 
entirely  successful  in  the  sappresston  of  fraud  as  the 
framers  of  the  Act  of  1893  anticipated.  And  those 
-who  most  required  protection  have  benefited  least. 
"The  larger  and  more  intelligent  farmers,"  says  the 
Report,  "  can,  as  a  rale,  take  care  of  Ihenud^'es." . 
Tbeir  operations  are  conducted  on  a  considerable 
scale,  and  they  are  usually  in  a  position  to  obtain 
their  supplies  from  merchants  in  a  large  way  of 
business,  or  even  from  the  manufacturers  direct. 
Moreover,  being  a  man  of  greater  general  education, 
the  large  fanner  is  better  able  to  discover  whether 
there  is  anything  wrong  with  a  consignment.  In  the 
case  of  small  men  the  relations  between  buyer  and 
seller  are  a  frequent  bar  to  tbeir  taking  action. 
£ither  the  purchaser  is,  in  many  cases,  a  personal 
friend  of  the  merchant,  and  does  not  like  to  appear 
to  cast  a  doubt  upon  him  by  having  his  goods  tested ; 
or  the  farmer  obtains  his  manures  upon  credit,  and, 
'being  indebted  to  the  merchant,  is  afraid  of  oflTending 
liim.  And  there  is  the  general  unwillingness  to 
incur  the  cost  of  analysis,  or  the  responsibilities 
connected  with  litigation. 

The  Committee  point  out  that  under  the  Act  of 
#893  the  seller  is  not  required  to  give  any  statement 
of  the  constituents  of  a  fertiliser  where  the  sale  is  of 
lets  than  half-a-bundred weight.  It  was  strongly 
urged  upon  the  Committee  that  this  minimum  should 
be  aboU»hed,  and  they  concur  in  tfae  recommendation. 
They  say  that  *'  considerable  quantities  of  wnrthl^ 
manures  are  sold  in  parcels  of  a  few  pounds,  often  in 
tins,  principally  to  occupiers  of  allotments  and  small 
gardens  in  the  neighbourhood  of  towns,  the  price 
charged  being  frequently  exorbitant.  Our  evidence 
has  shewn  that  the  opportunities  for,  and  practice  of, 
fraud  are  proportionate  lo  the  smallness  of  the 
amount  sold,  and  to  the  poverty  of  the  purchaser.'' 
Th*  Committee  recommend  that  tfae  section  of  the 
Act  of  1893  exempting  sales  of  less  than  half>a-hun- 
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dredwright  from  its  pronaions  should  be  omitted, 
and,  among  other  things,  that  powers  shall  be  given 
to  Local  Authorities  to  appoint  persons,  «i*h  the 
appro^al  of  tfae  Board  of  Agriculture,  to  act  as 
oAicial  samplers. 


INDIAN  WHEAT  EXPORTS. 

Attention  was  lately  directed  in  the  Journal 
(i6tfa  December  last,  1904.  p.  105)  to  a  striking 
passage  in  the  second  article  by  the  Military 
Correspondent  of  7'he  Times,  on  "  Our  Warning 
from  Manchuria,"  in  which  some  figures  relating  to 
the  imports  of  wheat  into  England  during  tfae  past 
two  years  were  quoted,  and  the  conclusion  was 
arrived  at  that,  with  the  cessation,  in  case  of  war,  of 
Kus^  exports  sea,  India  stantts  out  as  our 
first  and  most  important  source  of  supply,"  and  has 
become  "  the  granary  of  the  Empire."  In  a  recent 
issue  of  TTu  Anglo-Indian  Review,  Mr.  Herbert 
Birdnood  adduces  statistics  of  Indian  wheat  ex< 
ports  siiKe  1873-73,  which  strongly  enforce  this 
view.  In  the  five  years  which  ended  with  1872-73, 
the  annual  average  of  exports,  though  swollen  by  an 
unusually  large  export  in  1871-72  to  Persia,  where 
there  was  widely  prevailing  distress,  amounted  only 
to  326,664  cwts.  (or  16.332  tons),  wm-th  £i2-;,~02. 
But  in  January.  1873,  on  die  representation  of  the 
Bombay  Chamber  of  Commerce,  the  seven  per  cent. 
ad  valorem  export  duties  on  Indian  wheat  were  re- 
pealed by  Lord  Northbrook's  Government ;  and  in  the 
very  first  year  after  the  repeal  exports  rose  lo  more 
than  if  millions  of  cwts.,  the  bulk  of  the  increase 
being  due  to  trade  with  the  United  Kingdom.  The 
exports  have  not  since,  as  pointed  out  by  Mr.  Bird- 
wood,  fallen  below  a  million  cwts.,  except  in  1900-01, 
t^ugh  "  there  have  certainly  been  violent  fluctuations 
in  the  trade  in  the  hist  30  years  which  may  be  a£cribe<l 
generally  to  variations  in  the  seasons.  When  the 
Indian  crops  are  poor,  India  can  spare  but  little  ; 
and  again,  when  ctofA  in  the  West,  and  tfae  far 
West,  are  abundant,  and  prices  are  depressed,  the 
Indian  exports  are  cnly,  as  might  be  expected, 
moderate,  but  when  the  yields  in  Eupope  and 
America,  or  in  America  alone,  are  moderate,  then 
India  finds  an  opportunity  and  exports  huge  quanti- 
■  ties  of  wheat ;  and  to  enable  her  to  do  this  it  is  not 
improbable  that  she  has,  at  limes,  as  has  been  con- 
jectured, drawn  largely  from  her  buried  stores.  Any 
way,  the  net  results  obtained  have  served  to 
place  in  a  clear  light  the  foresight  and  sagacity 
of  Lord  Northbrook's  Government  in  adopting 
so  readily  the  proposals  of  tfae  Bombay  Cham- 
ber of  Commenx,  and  thus  securing  most 
material  henefiu  for  the  people  of  India.  As  early 
ai  in  the  third  year  after  the  repeat  of  the  duties  (that 
is,  in  1875-76)  the  exports  rose  to  2\  millions  of 
CTlB.,  then  in  1876-77  to  niore  than  5J  millions,  ai  d 
m  1877-78  to  more  than  6  i-3rd  millions.  Then 
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tliere  were  two  compantivdy  lean  yean,  aa  there 
have  been  ako  within  the  past  decade,  but  in  1880-81 
the  figam  rose  to  nearly  7}  milUona,  and  in  the 
ftdlowine  year  to  nearly  20  nuUiona.  In  some  sub- 
sequent years  the  figures  went  as  high  as  21  and  22 
millions  and  higher,  and  in  1891-2  they  reached 
nearly  31  millions  of  cwts.  (or  about  1,542,000  tons) 
valued  at  nearly  14}  millions  of  j£'  (Rs).  In  the  year 
1903-4  the  exports  amounted  to  nearly  26  milKons  of 
cwts.  (1,297,000  tons)  or  considerably  more  than 
doable  the  exports  of  the  preceding  year,  and  about 
2  3-5th  times  the  annual  average  of  the  preceding  five 
years.  The  exports  for  the  current  year  will  probably 
exceed  even  these  figures.'* 

"For  the  six  qninqoennial  poiods  which  have 
elapsed  since  1872-73  Oie  following  fignres  show  the 
total  exports  in  tons  for  each  peihid  and  the  annoal 
average  Sat  each  period : — 


Fuiods. 

Toai 

ABBnal  Averag« 

Ilvfe  jean  ndinc  with— 

Exported, 

{Tom). 

1877-78  .... 

172,000  .. 

..  34.400 

1882-83  .". 

446,000    . . 

89,200 

1887-88  .... 

936,000    . . 

. ..  187,200 

1892-93  .... 

4,605,824     . . 

. .  920,764 

1897-98 

1,815,830  ., 

,..  363,160 

1902-03 

...  498.736 

The  steriing  valne  of  the  exports  of  the  last  qutn- 
quenniat  period  amounted  to  ^19,076,694,  or  nearly 
;^4,ooo,ooo  per  annum,  notwithstanding  the  compara- 
tively poor  export  of  27,368  tons  in  1900-01,  the 
value  of  which  was  only  ;^258,933,  It  is  scarcely 
necessary  to  go  on  multiplying  fignres  and  facts  alt 
tending  to  the  same  conclusion — that  India  may  now 
be  safely  regarded  as  the  destined  **  Granaiy  of  the 
Empire";  and  as  increasing  exports  mean  wider 
cultivation  (e\*en  though,  at  times,  resort  may  have 
been  had  to  buried  stores),  and  also  a  perceptible 
addition  to  the  comfort  and  rewnrces  of  cultivators, 
there  can  be  no  qoeition  as  to  the  advantage  which 
has  accrued  to  India  from  the  wise  policy  inaugurated 
by  Lord  Northbrooh.  In  the  Punjab  alone,  the  area 
under  wheat,  which  was  less  than  7  millions  of  acres 
in  1877-78,  increased  to  more  than  7}  milUons  in  20 
years." 

The  answer  to  the  important  question  whether, 
with  a  larger  output,  the  qoality  of  Indian  wheat 
has  been  maintained  at  the  highest  possible  level,  is, 
in  Mr.  Birdwood's  judgment,  disappointing.  "  The 
same  quality  of  grain,"  he  says, "  is  not,  of  course,  to  be 
expected  in  all  districts  where  it  is  grown.  Wheat  is 
the  principal  crop  on  irrigated  lands  extending  over  a 
wide  tract  of  country ;  and  the  conditions  of  soil  and 
dlmate  necessarily  siut  the  crop  better  in  some  places 
than  in  others.  Yet  even  in  some  districts  wh»e  the 
best  crops  are  not  generally  expecleJ,  excellent 
results  have  been  obtained  by  special  attention, 
especially  as  regards  the  keeping  of  the  wheat  clean 
for  the  maihet.  A  high  authority,  a  Revenoe 
officer  of  long  experience,  teUs  me  that  this  has  been 


the  in  the  AoUeswar  district  of  the  Broads 
CoUeelonte  in  Guierat,  where  the  vheat  is  excellent, 
although  ia  the  Wagra  district  of  the  same  Collec- 
torate  it  is  only  fair  in  quality.  Heclasses  tbe  Bombay- 
wheat  generally  (except  that  grown  at  Anldeswar)  as 
moderate,  almost  poor.  In  the  Ahmedabad  Collect 
torate,  also  io  Guzerat,  some  of  tbe  Dholka  wheat 
is  good,  but  it  is  not  great  in  quantity.  In 
the  Dekhan  and  Southern  Mahratta  country  a  hard 
yellow  grain  is  produced,  and  is  preferred  to  any 
other  in  the  cAAet  provinces  of  the  Bombay  Presi- 
dency, and  is  also  in  demand  in  the  MeditenaoeaD 
countries  for  macaroni,  bat  is  not  liked  in  England ; 
and  is  of  inferior  valne  to  the  whnt  grown  in  Sind, 
and  to  the  Punjab  wheat,  white  and  red.  The  soft 
red  wheat  of  Guzerat,  which  is  classed  as  good,  is  not 
so  good  as  the  soft  white  wheat  of  the  Nerbudda 
Valley,  which  is,  indeed,  the  best  in  India.  Some 
years  ago  experiments  were  made  in  Guzerat  in  grow- 
ing soft  white  grain  ;  but  in  three  years  the  produce 
was  undistinguishable  from  the  soft  red  wheat.  An 
expert  on  wheat.  Sir  John  McDougall,  writing  to 
Lord  Cross  in  1889,  gave  it  as  his  opinion  that  Indian 
while  wheats,  *  when  separated  fro  m  all  admixture,*' 
were  of  very  fine  quality,  and  '  e^ual  to  the  finest 
in  the  world.'  It  is  the  admixture  of  foreign  sub- 
stances, whether  earth,  or  the  seeds  of  other  crops 
grown  along  with  the  wheat,  according  to  the  &voarite 
Indian  fashim,  which  has  brought  a  slur  on  Indian 
wheat,  which  apparently  nill  not  be  altogether  re- 
moved so  long  as  tbe  form  of  contract  in  force  be- 
tween the  Indian  exporter  and  the  English  purchaser 
is  maintained,  whereby  a  certain  '  refraction,'  whether 
5  per  cent.,  or  4  per  cent.,  or  3  per  cent.,  is  pro\ided 
in  respect  of  such  admixtures,  any  excess  above  such 
f)ercentage  being  paid  for  by  the  exporter,  whereas  he 
receives  no  belter  price  if  the  wheat  contains  less 
than  the  percentage.  Thus  no  encouragemant  is> 
given  to  the  cultivator  or  the  middleman  to  supply 
the  exporter  with  cleaner  wheat.  On  the  contrary,, 
the  temptation,  at  all  events  to  the  middleman— fbr 
the  cultivate  in  this  matter  can  scarcely  be  held  to 
be  responsible — is  to  adulterate  to  the  full  extent  of  the 
refraction.  It  would  not  pay  him,  for  instance,  to- 
sell  grain  to  the  exporter  with  only  2  per  cent,  of 
refraction,  if  the  exporter  himself  accepts  a  higher 
rate.  It  has  been  said  over  and  over  again  that  it 
merchants  insist  on  clean  grain  they  will  get  it. 
If  tbe  consuming  countries  wish  to  receive  cleaner 
wheat  and  will  pay  for  it,  exporters  will  adapt 
themselves  to  their  requirements.  Indeed,  so  far  as 
exports  from  Bombay  are  concerned,  the  expnters,  as 
represented  by  their  Chamber  of  Commerce,  long  ago 
pressed  for  a  reduction  of  the  refraction  to  two  per 
cent.,  with  tbe  ex[»ess  object  of  unproving  the 
character  of  the  wheat,  but  their  views  have  not  as 
yet  prevailed.  The  necessity  for  improving  by 
mechanical  means  the  quality  of  the  wheat  twfore- 
bhipment  has  nol,  however,  been  lost  sight  of  in  India,, 
and  tbe  matter  is  indeed  one  demanding  earnest 
attention.  In  18S9,  Si^.gJ^o^g  ^h@,n^g|^ 
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«a  it  as  fme  of  na^t&nal  importance,  inpintifh  ai,  fai 
cawofwar,  aUsooKes  of  European  wbeat  inigbt  be 
stepped,  and  it  would  be  dennble  that  vheat  should 
be  shipped  to  us  from  our  colonies  in  a  condition 
fit  for  imoudiate  use...  He  said  tiiat  it  would 
be  quite  impossible  to  grind  for  human  food 
the  dirty  wheat  then  shipped  from  India,  so 
long  as  it  vas  uncleaned.  All  other  Indian 
products  were  shipped  in  a  better  condition.  In 
the  same  year,  Lord  Cross,  in  addressing  a  Con- 
ference on  Indian  wheat  impurities,  said  that  the  per- 
centage  of  dirt  amounted,  jn  some  of  the  Indian 
whrats,  to  7,  8,  and  ID  per  cent.,  and  that  we  were 
incurring  the  useless  and  foolish  expense  of  importing 
a  minim  cwts.  of  dirt  every  year  from  India.  An 
«xpert  who  speaks  with  authority  on  this  subject 
gives  me  as  the  result,  at  the  present  moment,  of  an 
adherence  to  the  old  form  of  contract  and  the  refusal 
to  accept  '  mutual  allowance  contracts.'  that  freight 
will  have  to  be  paid  in  the  current  year  *  on  some 
30,000  to  40,000  tcms  of  dirt. '  " 


ADVANTAGES  OP  COAL-CUTTING 
MACHINES. 

Among  the  subjects  touched  on  by  the  Royal 
Commission  on  Coal  Supplies,  the  final  report  of 
'^lich  has  just  been  published,  is  that  of  coal-cutting 
machines  for  the  working  of  thin  seams.  According 
to  several  witnesses,  the  chief  advantages  of  coal- 
cuttiag  machines  are:— (i)  That  an  increased  per- 
centage of  large  coal  is  obtained,  and  the  coal  got  is 
in  a  firmer  and  better  condition.  (2)  A  more  regular 
line  of  face  is  obtained,  which  facilitates  ventilation, 
and  leads  to  more  regular  and  systematic  timbering; 
and,  the  weight  being  more  tegular  and  uniform,  the 
roof  can  be  more  easily  kept  up.  The  greater 
rapidity  of  woriung  also  tends  to  keep  down  the  cost 
of  repairs,  and  causes  less  damage  to  overlying  seams 
and  to  the  sartace  by  reason  of  the  subsidence  being 
more  even.  {5)  The  regular  and  systematic  working 
tends  to  increan  the  safety  of  the  workmen.  (4) 
Seams  which  either  by  reason  of  their  thinness  or 
hardness,  or  both,  could  not  be  worked  at  all,  or 
could  only  be  worked  at  a  profit  in  times  of  high 
fsices,  can  be  worked  profitably  by  machines.  (5) 
Hcding  is  less  fi«qnenfly  done,  and  when  it  is,  there 
is  much  less  small  than  in  the  esse  of  htding  by  hand. 
^6)  The  output  is  increased  and  is  more  regular,  and 
the  -work  is  more  eanly  superintended.  FewN 
«xploBves  are  used  for  getting  down  the  coal,,  while 
machine  work  is  less  costly  than  hand  work,  particu- 
larly in  thin  seams.  Under  certain  conditions, 
however,  coal-cutting  machines  cannot  be  worked  to 
advantage ;  these  are  where  the  roof  or  floor  is  bad, 
where  there  are  numerous  faults  or  dykes,  or  where 
the  seams  are  highly  inclined,  or  where  the  coal  is 
very  soft.  One  effect  of  the  introdnction  of  electric- 
ally-driven  coal^cutting  machines  im  a  la^  scale  has 
been  the  extensive  introdncthm  of  electricity,  idiich  is 


invaltuihlc  from  the  point  of  view  of  economy  and 
geoetal  eflficiency.  It  is  said  to  be  well  adqited  for 
every  requirement  of  mining  and  for  all  the  general 
purposes  of  a  colliery. 


RURAL  HOUSING. 

In  a  late  number  of  The  Times  Mr.  Camming 
Macdona,  M.P.,  had  an  interesting  letter,  in  which  he 
pointed  out  that  all  risk  from  destruction  by  fire  may 
be  eliminated  by  a  simple  process  that  makes  wooden 
structures  as  incombustible  as  stone  and  ircoi,  the 
process  that  Mr.  Yerkes  has  applied  to  the  carriages 
and  platforms  of  his  newly  constructed  subways.  Mr. 
A.  R.  Steening  has  since  reminded  those  interested 
in  the  subject  that  in  the  metropolitan  area,  under 
the  London  Building  Act,  1894,  section  201,  wooden 
house&can  be  erected.  Prior  to  1894  this  could  be 
done  under  the  Building  Act  of  1855,  which  has  the 
same  section  as  the  1894  Act.  It  may  be  noted,  too, 
that  where  rural  authorities  are  content  to  adopt  the 
last  new  by<]aws  for  rural  districts,  there  is  no 
obstacle  to  the  erectitm  of  wooden  houses.  By-laws 
4  and  5  are  the  only  clauses  proposed  affecting  the 
walls  of  buUdings.  In  other  respects,  as  to  size, 
material,  position,  strength,  &c.,  the  builder  is  entirely 
unfettered.  Clause  4  makes  it  obligatory  upon  the 
builder  of  a  new  dwelling-house  to  have  "  a  proper 
damp  course  of  sheet  lead,  asph^te,  and  slates  laid  in 
cement,  or  of  other  durable  material,  impervious  to 
moisture,  beneath  the  level  of  the  lowest  Hoar,  and 
at  a  height  of  six  inches  above  the  surface  of  the 
ground  adj<UQing  such  wall."  And  clause  5  confines 
itsdf  to  directions  as  to  walls  of  buildings  when  car- 
ried up  above  any  loof,  flat,  or  gutter,  so  as  to  form  a 
paraph.  Of  coiuse,  if  a  district  council  is  not  content 
with  the  powers  suggested  by  the  Local  Government 
Board  in  its  model  by-laws,  it  can  apply  for  urban 
powers  which  give  the  right  of  intetference  so  bit- 
terly complained  of. 

The  conditions  which  should  influence  a  District 
Council  in  applying  for  urban  powers  are  clearly  indi- 
cated by  the  Local  Government  Board  when  it  says 
"  Portions  of  many  districts  are  distinctly  urban  in 
character,  and  the  development  of  building  is  con- 
stantly changing  the  aspect  of  the  country,  and  it 
devolves  on  rural  District  Councils  to  endeavour  to 
apply  to  the  several  parts  of  their  districts  such  regu- 
lations as  the  circnmsbmces  may,  from  time  to  time, 
seem  to  require."  Unfortunately,  the  District  Councils 
are  not  inclined  to  difierentiate.  A  series  of  by-laws 
may  be  made  for  part  only  of  a  contributory  place 
where  the  dtcumstances  justify  this  course,  but  the 
councils  prefer  powers  over  the  whole  district,  with 
the  result  that  the  village  housing  problem  is  made 
much  more  difficult  of  solution  than  otherwise  it 
might  be.  It  is  hi^jed  that  in  the  coming  session 
time  may  be  fooiid  to  deal  with  ihjs  very  important 
question.  Digiti?edbyCjOOglC 
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ADMIRALTY  CHARTS. 
'  The  loDowiDg'  is  the  oflScial  Hst  of  duurts  usocd'  by 
the  Hydrognipldc  D^Mrtmeat,  Admbaltjr,  u  Noven- 
ber  and  December  laA : — 

New  Charts.— 2287— Tidal  streams  romid  tha 
Biitish  isles.'  2498— Scotlttod.  west  coast:— Southern 
part  of  the  sound  of  Raasay  and  Inner  sound. 
344]  —  Scotland,  west  coast  : — Gaidocb.  3422 — 
Scotland,  Hebrides  : — East  locb,  Roag.  3444 — 
Ireland,  sonth-West  coast :— Crookbaven,  Ballydiwiin 
and  Toormore  bays.  3467— Iceland  (plans  on  the 
north  coast) :— K  alshamarsnes.  Blondaos,  Selvig, 
Hagenesvig,  Sandvip,  Ha8e«g,  Sneretastadir, 
Thorshavn.  3462— British  Cdnmbia Soulhgate 
groap  ^d  anchorage.  3464— Alaska;  harbours 
and  anchorages  in.  347;— Africa,  west  ctHut: — 
Port  Forcados.  628— Africa,  we«t  coast;  of 
Biafira :— Opobo  river.  839— East  Indies ;  Andaman 
islands: — Port  Meadows  and  Kot&ra  ancbcmge. 
3471— Sumatra : — Banka  strait.  3463 — Philif^Mne 
islands,  Mindanao,  south  coast : — Domankilas  bay. 
3449 — China,  east  coast : — Amoy,  outer  harbour. 
ia6o — China,  north  coast ;  Ching  tsu  shan  to  Chifu 
bluif,  including  Chifu  or  Yentai  harbour  (plan,  Chifu 
or  Yentai  landing).  346S~China,  north-east  coast 
(plans  on  the  coast  of  Shantung : — Malan  and  Lung- 
yen  coves ;  Yangyachih  bay;  Litanbay;  Ayleubay). 

3457 —  China,  nmlh  coast  :'—Litaa  bay  to  Cbntau, 
induding  Wei  bai  wei  harbour.  3019 — Japan, 
Khisin ;  north-west  coast :— Imari  wan  and  ap- 
proiches  (plan: — Htbi  Suido).  2441 — Japan,  T»u- 
gara  strait.  3455 — Japan,  Nipon,  south  coast  :  — 
Aikucbi  bana  to  Yeboshi  bana,  including  Nagashima 
wan  and  Kanzaki  wan,  Nisfaiki  wan.  3460— Japan, 
Nipon,  south  coast : — Ino  bana  to  Aikuchi  bana, 
including  Kada  wan  and  Owashi  wan ;  Kuki  nra. 

3458 —  New  Guinea,  plans  of  anchorages  on  north- 
east coast: — Buna  roads;  Oro  bay;  Port  Harv^; 
Anasari  harbour;  Pusi  Pusi  harbour;  Wamnea  an^ 
chorage ;  Kitava  island  anchorage.  3436 — New  Zea- 
land, east  coast :— Plate  island  to  Cape  Rnnamy. 
1 103— North  Pacific  ocean :  — Falao  or  Palew  islands; 
Korror  harbour;  Helen  reef;  Mapia  island;  Los 
Martires.  3461 — Pacific,  Tubuai  islands  :—Vavitao 
or  Ravaivai.  87 — Spain  and  Portugal,  west  coasts 
(plan  added:— Sines  bay).  1 128— Mediterranean 
sea,  Sardinia ;  ports  in  (plan  added) :  — Arbatax 
road.  2634 — Mediterranean  Sea,  Syria;  Ras  En- 
Nakura  to  El  Arish  (plan  added) :— Yafa  anchorage. 
369— Cape  Verde  islands  (plans  added) :  —  San 
tllippe  and  £ncama9ao  anchorages ;  Port  St.  Jago 
(new  plans): — Porto  Prajv;  English  road  (Mayo 
I.).  3004— Iceland,  places  on  the  south  and  east 
coasts  (plan  added) : — Vaktmannaeylar.  652 — Aiiica, 
east  coast  (plan  added): — Moiambiqne  anchorage. 
180Q  —  Africa,  east  coast:  Mosambiqne  to  Ras 
Pekawi  (plans  added) : — Port  Duarte  Pedroso  ;  Bel- 
more  harbour ;  Port  Nakala.  764— South-west 
Pacific,  New  Hanover,  &c.  (plan  added) :— Peter 
baven.  55— South-west  Pacific,  New  Ireland,  &c. 
(new  plan) Nusa  harbour. 


Charts  that  have  received  additions  or  corrections 
too  large  to  be  conveniently  inserted  by  hand,  and 
in  most  cases  other  than  those  referred  to  in  the 
Admiralty  Notices  to  Mariners; — 1167— England, 
west  coast :— Bniy  inlet.  1543'-Eng^d,  east  coast : 
— Yarmouth  and  Lowestoft  roads,  &c.  1625— Eng- 
land, east  coast :—Seaham  harbour.  2296— Baltic: 
—Gulf  of  Bothnia,  sheet  i.  2646— France,  west 
coast  :—Bourgneuf  to  He  de  Croix.  2989— France, 
west  coast:  — Entrance  to  the  Loire  river.  2664 — 
France,  west  coast :— Point  d'Arcachon  to  Pointe  de 
laCoubre.  92— Spain,  west  coast: — Cape  Si.  Vin- 
cent to  Gibraltar.  1567— Africa,  north  coast:— Ap- 
proaches to  Bona.  30S  -  North  America :  —  Gulf  and 
river  of  St.  Lawrence.  Plans  in.  2818— United 
SUtes,  eut  coast :— Hampton  roads.  969— South 
America  :-Pemambuco  roads.  551— South  America, 
east  coast:— Port  San  Antonio.  Fort  St.  Elena. 
461  —Africa,  west  coast :  — Wari  and  Benin  rivers  and 
creeks.  622— Africa,  west  coast :— Bonny  and  New 
Calabar  rivers.  1810— Africa,  east  coast :— River 
Zambesi  to  Mozambique  harbour.  665 — Africa,  east 
coast: — Zanzibar  harbour  and  its  approaches.  1235 
— Persian  gulf: — Mouth  of  the  Euphrates.  1419 — 
Bay  of  Bengal.  Andaman  islands : — Long  island  to 
port  Blair.  1348— Borneo:— Natuna  islands.  tl8o 
— China,  east  coast :— Approaches  to  Hongkong. 
2618— China  sea.  Formosa,  north  coast:  Ke  lung 
harbour.  1798— China,  north  coast:— Kwang  tung 
peninsula,  &c.  i259~Korea ;— Fnsan  liarbour. 
2875— Japan.  Naibai  (Seto  uchi).  2924— Australia, 
east  coast : — Cape  Grafton  to  Hope  islands.  2923 — 
Australia,  east  coast : — Hope  islands  to  Turtle  group. 
939— New  Guinea :— Cape  NeUon  to  Hercules  bay. 

These  charts  are  issued  by  Mr.  J.  D.  Potter,  145, 
Minories. 


OBITUARY. 


Sir  Gborgr  Cottoit,  J.P.— Sir  Cieorge  Cotton, 
one  of  the  leaders  in  the  building  up  of  the  cotton- 
spinning  industry  in  India,  died  suddenly  on  the  5tfa 
inst.,  at  the  Langham  Hotel.  He  was  bsm  in 
Ireland  in  1842.  In  1863  he  went  to  Bombay  as 
manager  of  the  East  India  Cotton  Agency,  and  at 
once  became  prominent  in  the  bunness  and  public 
life  of  that  city.  In  1870  he  started,  with  Mr.  James 
Greaves,  the '  firm  of  Greaves,  Cotton,  and  Co., 
Bombay,  and  J.  Greaves  and  Co.,  Manchester.  A 
correspondent  of  Tke  Times  aays — in  course  of  thue 
the  firm  started  or  secured  the  agency  for  ten  <x 
twelve  nulls,  and  now  it  has  under  ks  coBtnd  some 
300,000  Indian  spin^es.  Sir  George  Cottctn  took  a 
most  active  part  in  the  formulation  of  Jocal  cami 
commercial  opinion,  and  in  the  civic  and  philanthropic 
life  of  Bombay,  serving  for  years  on  the  local  cor- 
poration,  of  which  he  was  twice  elected  president. 
He  was  a  Fellow  of  the  University  of  Bombay,  and 
held  the  office  ctf  .Sheriff..  ftSe\uniflut /inflneoce 


igiFzed  by 


JWm«T  i;.  w       JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


$ir  George  Cotton  exercised  over  the  woikiug 
classes  in  Pombay  was  a  most  valuable  factor 
on  the  side  of  law  and  order  in  times  of  public 
unrest.  In  the  great  Tatnines  of  189;  and  1900 
Sir  George  took  a  leading  part  in  administering  the 
charitable  relief  funds  locally  collected  and  those 
assigned  lo  Western  India  from  the  lar^e  amounts 
subscribed  to  the  central  organisation  in  Calcutta 
Irom  Great  Brirain  and  various  parts  of  the  Empire. 
Sir  George  CottonU  standing  in  Western  India 
was  stated  in  a  farewell  address  pre^ted  to  him 
at  the  town- hall  by  his  fellow  citizens  ivhen  he 
finally  transferred  his  home  to  Manchester  four  orfii'e 
years  ago.  "  You  will  carry  home  with  you  to  Eng* 
land,"  said  the  address,  "  the  ailectionate  regard  of 
many  races  and  creeds,  who  will  long  remember  yon 
as  a  just,  broad-minded,  and  public-spiiited  citizen." 
He  was  elected  a  member  of  the  Society  of  Arts  in 
1)^91,  and  received  the  honour  of  knighthood  in 
1897. 

A.  C.  Cronih.— Mr.  Alfred  Cfaaries  Cronin, 
solicitor*  died  on  the  6th  inst.,  at  Assouan,  Egypt, 
aged  64  years.  Mr.  Cronin  was  elected  a  member 
of  the  Society  of  Arts  in  1899.  In  the  same  year  he 
5er\-ed  as  Master  of  the  Clothwotkers'  Company,  of 
which  company  he  was  an  active  and  influential 
member. 


GENERAL  NOTES. 


Nobel  Peace  Prize.— The  Board  of  Education 
have  received  through  the  Foreign  Office  an  intimation 
that,  in  order  to  be  eligible  for  the  Nobel  Peace  Prize, 
which  win  be  awarded  in  December,  1905,  candidates 
most  be  proposed  to  tbe  Nobel  Committee  of  the 
Xorwegian  Parliament  before  February  I  St  next.  Tbe 
foBowiog  persons  alone  are  qtialified  to  recommend 
candidates:— I.  Members  of  the  Nobel  Committee 
of  tbe  Norwegian  ParKament.  2.  -Members  of  the 
IvCgisIatures  and  Governments  of  different  countries. 
3.  Members  of  the  Conseil  Interparlementaire.  4. 
Members  of  the  Commision  du  Bureau  International 
permanent  de  la  Paix.  5.  Members  and  Associates 
of  the  Institut  de  Droit  International.  6.  Professors 
of  Law  and  Political  Science,  of  History  and  of 
Philosophy  in  tbe  Universities.  7.  Persons  who 
have  recdved  the  Nobel  Peace  Prize.  The  Nobel 
Peace  Piiae  can  be  granted  to  an  institution  or  an 
association,  not  only  to  an  individual.  Inquiries  for 
farther  infonnation  should  be  addressed  to  th<  Comit£ 
Nobel  du  Parlement  Norv£gien,  Victotia  Terrasse  4, 
Kristiania,  Norway. 

Beet  Sugar. — A  late  circular  of  the  West  India 
.Committee  contains  some  figures  throwing  light  on 
the  enhanced  price  of  sugar  caused  by  the  shortage 
of  the  beet  crop:— On  October  I,  1903,  the  viable 
supply  ofsi^arofall  kindawas  i,879>03l  tons,  and 
the  beet  crop  of  the  season  1903-4  yielded  5,864,938 
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tons,  the  cane  crop  4,423,800  tons,  and  the  American 
beet  crop  210.001  tons— malung  a  total  supply  for  tbe- 
season  of  12,377.769  tons.  The  total  supply  for  the- 
season  1904-5  is  estimated  at  no  more  than  10,91 7,532: 
tons,  arrived  at  as  follows :  ^Visible  supply  on 
October  i  last,  1.434.532  tons;  estimated  beet  crop- 
ori904-5,  4,685,000  tiHu;  canecn^, 4,607.001  tons; 
American  beet  crop,  191,000  tons.  Deducting  tbe- 
vi^ble  supi^y  on  October  i  last  from  tbe  total  supply 
of  tbe  1913-4  season,  it  will  be  seen  that  the  con- 
sumption of  that  season  was  10,943  257  tons— 25  725. 
tons  more  than  the  estimated  total  su^jply  of  1904-5. 
Thus  the  total  amount  available  will  be  short  ofthe- 
consumption,  even  assuming  tbe  consumptive  demand 
to  be  no  greater  than  in  1903-4.  whereas  the  cheapen- 
ing of  sugar  in  Europe  through  the  abjlition  of  the- 
bounties  and  kartels  has  largely  increased  tbe  demand 
there.  There  is  a  slight  increase  in  the  cane  crop^ 
and  a  constdeiable  development  of  cane  sugar  cultiva- 
tion in  the  various  tropical  and  lub  tropic^  countries- 
which  are  adapted  to  its  growth,  is  expected. 

The  Sub-division  of  Australia.— The  New 
South  Wales  Department  of  Lands  has  just  published 
an  interesting  statement  Qlustratel  by  diagrams. 
It  shows  the  sub-division  of  Australia  into  separate- 
colonies  between  1787  and  1863,  The  facts  arc- 
opportune  at  a  ttme  when  the  question  of  Federab 
capital  territory  is  being  discussed.  In  1787  the 
'  Royal  Commission  to  Governor  Phillip  declared  the 
teiritoiy  of  New  South  Wales  and  its  dependencie& 
to  be  about  half  of  all  Australia.  In  1825  Van 
Diemen's  Land  (Tasmania)  was  sejnrated  from  the 
mother  colony,  who  in  1836  had  a.  big  slice  taken 
from  her  and  named  South  Australia.  In  1850  a. 
portion  was  taken  to  form  Victoria,  atid  in  1859  tbe 
mother  colony  gave  half  of  her  then  possession  to 
form  Queensland,  In  1863  more  than  half  of  the 
half  left  was  given  to  South  Australia,  and  New 
South  Wales  shrunk  to  about  a  fifth  of  what  she  wa» 
in  1787, 

The  Aubsican  Forestry  Congress. — Tbis> 
Congress,  recently  held  in  Washington,  was  the 
Urgest  of  its  kind  ^ce  1S83.  The  interests  repre- 
sented included  railway,  mining,  lumbering,  agricul- 
tural, stock  raising,  and  Irrigation.  Of  the  interesting 
facts  brought  out  one  was  that  the  Pennsylvania  rail- 
road, owing  to  the  scarcity  of  timber  in  the  country  it 
covers,  is  planting  trees  along  its  tracks,  and  along 
several  abandoned  tracks,  to  be  used  in  the  future  for 
the  making  of  ties.  Another  was  that  the  mining 
industry  of  the  Uidted  States  uses  more  timber  than 
.the  railroads. 


MEETINGS  OP  THE  SOCXETY. 

Ordinary  Meetings. 
Wednesday  evenings,  at  8  o'clock  : — 

February  22.  —  *•  Some  Misconceptions  of 
Musical  Pitch."  By  JohnE^^rland-  (a)  Vuual 
—due  to  conveil^midd  t^tLifibO^Ouatation ; 
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ffr)  ^wnt/— volaide  of  tone'  iobtaken  for  depth, 
brightness  for  hdght.  lUostnted  by  voices,  hatra- 
mentg  and  diagrams.  SiR  WlLLIAM  Farratt, 
M.V.O.,  wiU  preside. 

March  i.— "The  British  Art  Section  of  the  St. 
I^uis Ezhilntion."  BvImdorbSpieuiann.F.S.A.. 
Sir  Edward  Fovhtrr,  Bait.,  P.R.A.,  wSl  fmride.' 


Indian  Sbction. 
Thursday  afternoons,  at  4.30  o'clock: — 

March  16.—"  Manipor  and  its  Tribes."  By  T. 
C.  HODSON  (late  I.C.S.}. 


Colonial  Sbction. 
Tuesday  afternoons  at  4.30  o'clock : — 

.February  28,— "The  Manufactures  of  Greater 
Britain.— I.  Canada."  By  C.  F.  Just,  Canadian 
Oovemineat  Service  in  London.  The  Right  Hon. 
Viscount  Ridley  wQl  prende. 


Appued  Art  Section. 
Tuesdays,  at  4.30  or  8  o'clock : — 

Frbrdart  at,  8  pan.— "Hw  Queen  ^Hctoria 
Memorial  as  compared  with  other  Royal  Memorials 
Abroad."  By  Marion  H.  Spiklhann,  F.S.A. 
John  Belcher,  A.R.A.,  Pnsident  of  the  Royal 
InBtiiate  of  British  Architects,  viU  preside. 


Cantor  Lectures.  ■ 
Monday  eveoingSi  at  8  o'clock  :— 

DiTGALD  Clerk,  M.Inst.C.E.,  "  Internal 
Combustion  Engines."    Four  Lectures. 

Lecture  II. — FkbruaRV  zo.— Indicator  Dia- 
grams and  Power  Tests — Diagrams  from  oigines 
using  coal  gas,  producer  gas,  blast  furnace  gas, 
petrol  and  heavy  oils — Practical  effidendes  and  limi- 
tations in  large  and  small  motors  for  constant  volun/e 
constant  pressure  engines — Brake  tests — ^Irregn- 
larities  in  diagrams,  pre-i{rnttions,  back  ignitims, 
•exhaust  explosions,  missed  ignitions. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

UoKDAY,  Fib.  M...SOCIETY  OF  ARTS,  Jofan-rtreet, 
Ada^,  W.C.,  8  p.m.  (Cantor  Lectara.)  Mr. 
Ooffald  Clerk,  **  Internal  Combustion  Englnei." 
(Lecture  II.}— Indicator  Diagrams  and-  Power 
TcaU. 

Society  for  the  Encouragement  of  Fine  Arts,  (\, 
Suffo]lt-atre«t,  Pall-mall,  S.W.,  S  p.m.  Mr. 
Charles  E.  Kejser,  "  The  Churches  of  Sparsbolt 
and  Cluldr^r  1>>  tbe  County  of  BeAs,  an  Archi- 
tectnra]  description  with  Lantern  lUustratiims." 

Imperial  Sonth  African  Asiociatitm,  CaxtonJiaU, 
Victoria-rtreet,  S.W.,  14  p.m.  Sir  GilbeTt  Parker, 
"  South  Africa  and  its  Prabtemt  of  To-day." 

British  Architect*,  9,  Conduit-street,  W.,  8  p.m. 
Mr.  R.  Blomfield,  "  Architectural  Education." 

Camera  Cinh,  Charing-croM-road,  W.C.,  p.m. 

Medical.  11,  Chandoa-slreel.  W.,  0}  p.m. 

Victoria  Inititnte,  8,  Adelphi-torrace,  W.C.,  «1  p  m. 
Colonel  O.  Slackinlay,  "  B'.blical  Astronomy." 


Tras&AV,  Fkb.  3i...SOtlETY  OF  ARTS.  JohB-Wetl 
Adelpbi,  W.C,i,  ft  PA.  (Applied  Art  Sectfon.l 
Mr.  Marion  H.  Spielmann,  "The  Queen  Victoria 
Urmorial  as  coDipare4^tb  other  Rojnd  Hemorials 

Abroad." 

Roral  Institution,  Albemarle -street,  W.,  s  p.m* 
Prof.  L.  C.  Miall,  "The  Structure  and  Life  of 
Animals."   (Lecture  VI.) 

Ci¥il  Enpneers,  35,  Great  Goorfc- street.  S.W., 
8  p.m.  Discussion  on  papers  by  Mr.  £•  F.  C. 
Trench,  "  Alfreton  Second  Tonnel,"  and  by  Mr. 
Dugald  McLellan,  '*  The  Reconstruction  of 
Uoncrnffe  Tunnel." 

tiUtistical,  in  the  Theatre  of  the  United  Service 
Institution,  Whitehall,  S.W.,  <,  p.m. 

Pathological,  so,  Hanovei^iquare,  W„  8}  p.m. 

Zoological,  3,  Hanorer'Sqaare,  W.,  8|  p.m. 
Wbdnesuay,  Fbb.  11...SOCIETY  OF  ARTS,  Jehn-atnet, 
Adelpbi,  W.C.,  8  p.m.  John  E.  Borland,  •*  Some 
Misconceptions  of  Musical  Pitch." 

Geological,  Burlington -house,  W..  8  p.m.  i.  Ker. 
John  Frederick  Blake,  "  The  Order  of  Succession 
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NOTICES. 


NEXT  WEEK.   

Monday,  February  27,  8  p.m.  (Cantor 
Lecture.)  Dugald  Clerk,  "  Internal  Com- 
bustion Engines."    Lecture  III. 

TOE.SDAY,  February  a8,  4.30  p.m. 
(Colonial  Section.)  C.  F.  Just,  "  The  Manu- 
factures of  Greater  Britain. — I.  Canada." 

Wednesday,  March  i,  8  p.m.  Isidore 
SriFLMANN,  "  The  British  Art  Section  of  the 
St.  Louts  Exhibition." 

Further  details  of  the  Society's  meetings 
will  be  found  at  the  end  of  this  number. 


CANTOR  LECTURES. 

On  Monday  evening,  20th  inst.,  the  second 
lecture  of  his  course  on  "  Internal  Combustion 
Engines,"  was  delivered  by  Mr.  Dugald 
Clerk,  M.lnstC.E. 

The  lectures  will  be  published  in  the  Journal 
during  the  summer  recess. 


APPLIED  ART  SECTION. 

Tuesday,  February  21st ;  John  Belcher, 
A.R.A.,  Pres.R.LB.A.,  in  the  chair. 

The  paper  read  was  "  The  Queen  Victoria 
Memorial  as  Compared  with  other  Royal 
Memorials  Abroad,"  by  Marion  H.  Spielmann, 
F.S.A.  .  -  ' 

The  paper  and  report  of  the  discussion  will 
be  published  in  a  future  number  of  the  Journal. 
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ELEVENTH  ORDINARY  MEETING. 

Wednesday,  February  22,  1905 ;  Jaues  E. 
Matthew  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Bacon.   John  Hemy  Frederick,  A.R.A.,  33,  St. 

John's  Wood-road,  N.W. 
Dickson  -  Brown,   S.,  M.A.,   31,  Regent  •  sqnaie, 

W.C. 

Eamshaw,  Hemy,  14,  St.  Mary-axe,  E.C. 
Evans,  WilUam  Bafley,  20,  West^nrade,  Huddnt 
field. 

F«-^,  George,  Copiap6,  Chili,  South  America. 

Lello,  Montague  Nodes,  100,  Selsize-road,  Soatl. 
Hampstead,  N.W. 

Little,  Robert,  Singapore,  Straits  Settlements. 

Miaett,  Richard,  F.S.A.A.,  Municipal  Oflkes,  Chel- 
tenham, and  Cedar-lodge,  ChelteDfaam. 

Rolfe,  William,  3,  Adelaide-itreet,  Charing-cross, 
W.C. 

Steuart,  James,  205,  Clay-street,  Baltimore,  Mary- 
land, U.S.A. 

Tosh,  WilKam,  J.P.,  M.I.Mech.E.,  P.O.  Box  1 132, 

Johamiesburg,  Tnuuraal,  Sooth  Afnca. 
Williams,  D.  Neziah,  29,  Tudor-terrace,  Mertbyr 

Tydfil,  Glamorganshire.  .  ' 

The  following  candidates  were  ballotted  for 
and  duly  elected  members  of  the  Society  .— 

Allen,  Caleb  J.,  Hillstde-honse,  Lancaster., 
Allis,  Edward  Phelps,  jun.,  Palais Camoles,  Mentone, 
France. 

Kngham,  Charles  Hemy,  13,  Great  Branswick-stieetj 
Dublin. 

Cloud,  John  W.,  82,  YQrk-i:oad,  King's  cross,  N. 
Colabawalla,  Dinshaw  D.,  opposite  Qhira  Bazar, 

'  Bombay,  India. 
Johnson,  Edward,  605,  Salisbury-house,  E.C. 
Kelly,  Alexander,  loo,  Hyde-park -street,  Glasgow. 
Llanos,  E  duri<^o,  r6.  Leadenball -i^stieet,  E.C. 
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Parish,  William  Fnncis,  jun.,  The  Vacuam  Oil  Com- 
pany, Ltd.,  4,  Norfolk-street,  Strand,  W.C. 

PtddcD,  Francis  C.,  A.M.I.E.E.,  The  Rhodesia 
Railways,  Limited,  P.O.  Box  420,  Bulawayo, 
Rhodesia,  South  Africa. 

Schumacher,  Hairy  A.  P.,  333,  Calle  Ethaurren, 
Santiago,  Chile,  South  America. 

Sprague,  Thomas  Bond,  LL  D.,  29,  Buckmgham- 
torace,  Edinburgh. 

Stnart-Fox,  Julias  J.  S.,  The  Western  Telegraph 
Company,  Ltd.,  Rio  de  Janeiro,  Sotith  America. 

Welbury,  William,  Middleton-cresceDt,  Leeds. 


The  paper  read  was— 


iSOME  MISCONCEPTIONS  OF  MUSICAL 
PITCH. 

By  John  E.  Borland,  Mus.B. 

Definition  of  Subject. 

It  is  desirable  to  pre&ce  the  following  paper 
wth  a  definition  of  its  scope.  Negatively 
stated,  it  has  no  concern  with  standards  of 
pitch,  such  as  the  Diapason  Normal,  the  new 
or  the  older  English  Philharmonic  pitch,  the 
Society  of  Arts  pitch,  the  Scientific  pitch  (c  512) 
or  the  many  unauthorised  varieties,  ranging 
from  two  or  three  semitones  below  any  of  these 
standards  —  to  be  found  in  suburban  and 
country  places  where  the  rounds  of  the  piano- 
forte tuner  are  as  rare  as  angels*  visits — to  the 
extreme  military  pitch  which  is  a  semitone 
higher  than  the  present  orchestral  pitch.  We 
shall  assume  that  there  is  but  one  existing 
standard,  and  this  is  equivalent  to  saying  that, 
for  the  sake  of  argument,  we  shall  endeavour 
mentally  to  realise  a  musical  millennium. 

Stated  affirmatively,  this  paper  will  draw 
attention  to  two  aspects  of  the  pitch  question 
which  are  of  vital  tmpcMrtance  to  music-lovers 
who  desire  to  form  a  clear  conception  of 
the  real  height  or  depth  of  musical  sounds, 
whether  presented  to  the  eye  in  musical 
notation  or  to  the  ear  in  actual  tone.  We 
must  try  to  keep  distinct  these  two  aspects  of 
the  subject,  though  a  little  overlapping  is  in- 
evitable because  at  least  some  of  the  mistakes 
of  the  ear  are  due  in  the  first  instance  to  the 
deception  of  the  eye. 

Limits  of  time,  it  should  be  added,  make 
necessary  the  use  of  a  somewhat  dogmatic 
method  of  stating  concluBions  which  have 
ie  alt  cases  been  arrived  at  after  full  consider- 
ation of  proved  facts. 


(A)  VISUAL  MISCONCEPTIONS. 
The  stave-notation  which  has  been  in  use, 
with  modifications,  for  about  five  centuries,  is 
commonly  spoken  of  with  pride  as  a  pictorial 
representation  of  musical  sounds.  In  a  sense, 
this  is  true ;  but  the  picture  which  the  unaided 
notation  now  offers  to  us  is  far  from  complete, 
and  the  power  to  read  intelligently  a  fuU 
orchestral  score,  much  more  to  write  one, 
postulates  the  possesnon  of  a  perfect  memory, 
a  wide  knowledge  of  musical  history,  and  an 
intimate  acquaintance  with  the  uses  of  many 
instruments.  A  simple  vocal  score  is  not 
without  its  pitfalls,  and  even  the  two  piano- 
forte-staves present  anomalies  in  extreme  kejrs, 
and  in  chromatic  music,  with  which  we  could 
well  dispense. 

Musicians  have  a  great  affection  for  the 
notation  which  has  served  for  the  recording  of 
the  masterpieces  of  the  past,  and  it  is  ex- 
tremely difficult  to  put  one's  self,  as  it  were, 
outside  one's  life-work,  and  to  criticise  calmly 
and  dispassionately  so  venerable  an  institution 
as  the  stave-notation.  But  when  once  this 
step  has  been  taken,  it  is  impossible  to  remain 
blind  to  the  fact  that,  however  well  the  funda- 
mental principle  of  the  notation  may  have 
suited  the  simple,  diatonic  vocal  music  of 
Palestrina,  it  had  already  become  somewhat 
of  a  hindrance  to  the  art  by  the  time  of  Bach, 
still  more  so  for  Beethoven,  and  a  perfect  mass 
of  incongruity  and  ambiguity  in  the  hands  of 
Richard  Strauss. 

The  Clef  System. 
This  was  designed  to  present  varying  groups 
of  lines  and  spaces  fit  for  simple  vocal  music, 
which  was  short  in  compass  and  sedate  in 
movement.  By  altering  the  positions  of  clefs, 
C  or  any  other  note  was  made  to  appear  in 
any  position  ;  and  so  long  as  music  remained 
simple  this  offered  little  inconvenience  to  the 
eye.  But  with  the  gromng  complexity  of 
musical  design  the  full  use  of  the  clef  system 
became  impossible,  and  at  the  present  time 
only  two  forms  of  clef  are  in  common  use  for 
voices,  viz.,  the  G  clef  on  the  second  line,  and 
the  F  clef  on  the  fourth.  The  diagram  A 
(p.  351)  shews  some  of  the  various  ways 
in  which  "Middle  C"  has  been  written  for 
voices. 

Modem  composers  have  already  admitted 
tacitly  the  inconvenience  of  this  variable 
system,  and  the  result  is  the  virtual  disappear- 
ance of  the  C  clef  fimm  vocal  scores.  The 
Alto  part  can  be  faurly  welt  acrammodated^oii 
the  lower  ranges  of  tSteit^^Htit^^^i^e 
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Tenor  part  offers  a.  serious  diflBcuUy.  It  is  too 
high,  usually,  for  the  Bass  stave,  too  low  for 
the  Treble,  while  the  use  of  its  own  C  clef  has 
been  abandoned  by  common  consent  of 
singers,  composers,  and  publishers*.  The 
result  is  that  the  Treble  clef  is  now  used  for 
Tenor  parts,  with  the  notes  written  an  octave 
higher  than  they  sound.  Soinetimes  the 
printer  records  this  fact  at  the  beginning  of  a 
piece,  but  if  an  intermediate  page  is  opened 
there  is  nothing  to  show  which  is  the  Tenor 
stave,  or  which  of  the  Treble  clefs  is  to  be 
read  literally,  and  which  an  octave  lower. 
'Mr.  McGranahan,  the  compiler  of  a  book 
of  Revivalist  hymns  for  male  voices,  uses  ^ 
C  clef  in  the  third  space  for  his  Tenors, 


The  Alto  voices,  as  already  mentioned,  can- 
be  accommodated  on  the  Treble  stave  at  their 
accurate  pitch,  but  this  has  not  invariably 
been  done.  Old  oratorio  scores,  published 
during  the  teansition  stage  when  ,Ae  C  cle& 
for  voices  were  passing  out  of  use,  give  the 
Alto  part  on  a  Treble  stave  an  octave  higgler 
than  the  real  sounds,  and  a  good  deal  of 
male-voice  part-music  followed  the  same  unde- 
sirable custom. 

Assuming  that  it  is  the  desire  of  musicians 
to  make  their  art  of  the  greatest  possible 
service  to  the  race,  it  is  easy  to  see  many  ways 
in  which  its  notation  could  be  greatly  simpli- 
fied, and  a  reform  of  the  clef  system  is  one  of 
them.   Of  course,  to  such  as  love  mystery  and 
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thus  making  the  stave  correspond,  as  to  the 
names  of  notes,  with  the  Treble  stave. 
This  seems  a  sensible  arrangement ;  anyone 
who  knows  the  Treble  clef  can  read  trom  it, 
while  the  correct  octave  is  indicated  by  Uie 
form  of  the  clef.  But  purists  would  have  nona 
of  it.  Though  C  had  been  placed  on  every 
line  of  the  stave,  the  clef  had  never  been  seen 
in  a  space  before,  therefore  it  must  not  be. 
So  we  use  a  Treble  clef  instead,  which  indi- 
cates sounds  an  octave  higher,  and  think  we 
are  valiant  defenders  of  historic  acciuracy. 
Mr.  Otto  Goldschmidt.  in  the  "Bach  Choir 
Magazine,"  introduced  a  double  Treble  clef 
for  Tenor  voices,  but  his  example  has  not  been 
much  followed.  

*  Thii  change  dates  from  the  time  when  choral  MDging 
passed  into  the  haodi  at  amateur  vocaliits.  "Site  Tonic  Solfa 
Notation  was  another  outcome  of  the  Victbrian  eca^anodwr 
amateur  protest  ag^nst  ccmpleu^.  - 


confusion  for  their  own  sakes,  it  is.  useless  to 
appeal ;  and  it  is  equally  futile  to  address 
those  to  whom  Professionalism .  stands  before 
Art.  The  latter  class  is  interested  in  making 
the  doors  of  Art  hard  to  open,  like  members 
of  another  profession  who  are  said  to  make 
a  farthing's  worth  of  cinnamon  and  water 
become  chargeable  at  half-a-crown  by  writing 
the  prescription  in  abbreviated  dog- Latin 
and  illegible  calligraphy. 

Looking  at  the  matter  with  an  open  mind, 
is  there  any  reason  beyond  tradition  why  all 
staves  should  not  have  C  in  the  same  posi- 
tion '•' 

The  middle  line  would  be  a  good  place  for 
C  (as  the  present  Alto  clef).  This  arrange- 
ment would  give  us  an  extra  note  upward  for 
Trebles,  and  an  extra^ote  downward  for 
Basses,  and  tfaiBizdiib^dLerQeSl^muld  serve 
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equally  well  for  Tenor  and  Alto  voices.  The 
clefs  would  then  show  merely  the  octave  in 
use,  and  it  would  be  better  still  to  discard  the 
fancy  signs  altogether  aDd  use  numerals  so 
that  the  series  could  be  extended  upwards 
indefinitelyt. 

Transposing  Instruments. 
The  inconsistency  and  irregularity  of  our 
Notation,  as  used  for  instruments,  put  entirely 
into  the  shade  the  troubles  of  the  vocal  score. 
"  Traii9po«ng-instrument8,"  it  may  be  desir- 
able to  explain  for  the  benefit  of  those  to 
whom  an  orchestral  score  is  unfamiliar,  are 
instruments  which  give  sounds  quite  different 
from  those  noted  down.  The  simplest  form 
of  transposition  is  that  of  an  octave,  and  has 


lack  of  expansiveness  of  our  clef  system,  is  as 
nothing  compared  with  the  chaos  of  .other 
tfansposing'intervals  which  the  orchestral  de- 
velopments of  the  last  two  centuries  have 
brought  about.  Under  this  system  a  given 
note  on  paper  may  sound  at  any  pitc;!^  within 
about  two  octaves  and  a  half.  Could  anything 
be  more  subversive  of  a  clear  conception  of 
musical  pitch  on  the  part  of  composes, 
players  or  listeners  ?  The  three  following 
diagrams  show  something  of  the  state  of 
affairs.  (See  Diagrams  C,  D,  and  E.) 

How  has  this  conftision  come  about  ?  The 
octave  intervals  included  in  these  diagrams 
are  mainly  due,  as  before  shown,  to  the  limita- 
tions  of  the   clefs.   The    other  intervals 
'  i(second8,  thirds,  and  so  on,  in  addition  to  the 
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arisen  mainly  because  of  the  limited  compass 
of  the  three  clefs  (which  were  originally 
designed  for  vocal  music],  as  compared  with 
the  vider  range  of  the  orchestra,  from  the  low 
£  or  D  of  the  double-bass  in  the  16  ft.  octave, 
to  the  top  notes  of  the  piccolo,  which  reach  the 
upper  extreme  of  the  pianoforte  keyboard.  The 
double-bass  occupies  most  of  its  time  in  pro- 
ducing sounds  which  are  below  the  ordinary 
bass-stave,  while  the  piccolo  would  find  only 
three  or  four  of  its  notes  on  the  treble  stave  if 
the  actual  sounds  were  written.  Hence  the 
custom  has  arisen  of  writing  the  bass  part  an 
octave  higher,  and  the  piccolo  part  an  octave 
lower,  to  the  confusion  of  many  a  budding 
composer,  who,  thou^  he  knows  these  facts 
in  the  back  of  his  mind,  is  not  always  [tacti- 
cally conscious  of  them,  as  his  scores  indicate, 
lint  this  octaw-transposition,  due  to  the 


octave  in  some  cases]  are  due  to  former 
imperfections  of  mechanism  on  the  instru- 
ments themselves.  From  the  seventeenth 
century  until  early  in  the  nineteenth,  the  « 
vind  instruments  could  only  produce  'mth 
difficulty  anything  beyond  a  diatonic  scale 
in  two  or  three  keys,  and  the  trumpets 
and  horns  couid  not  do  even  that.  If 
any  proof  be  needed  to  show  that  this  kind 
bf  transposing  is  wholly  due  to  fimner 
incompleteness  of  mechanism  and  has  no  more 
rational  basis,  it  may  be  found  in  the  history 
of  the  slide-trombone,  which,  possessing  a 
complete  chromatic  scale  from  an  early  epoch, 
has  always  had  its  real  sounds  indicated. 

So  long  as  the  transposing  instruments  in 
the  orchestra  were  few  in  number  and  dieir 
music  was  simple,  the  incenvenienee  was 
but  slightly  felt.  iWeqUUtM^Qgtk^ent 
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makers  have  now  removed  the  ariginal  reasod 
for  transposing,  and  composers  are  now 
writing'  parte  of  increasmg  complexity  and 
number,  the  old  system  is  maintained,  without 
rhyme  or  reason  except  custom,  the  fear  of 
criticis^,  and  possibly  the  sort  of  laziness  that 
will  sometimes  blunder  on '  with  an  untid^ 
workshop,  or  writing  desk  or  music  cupboard, 
rather  than  tackle  the  fffoblem  of  putting 
things  straight.  We  again  hesitate  to  suggest 
a  fourth  cause,  i.e.,  deliberate  intention  to  keep 
the  art  of  music  in  the  hands  of  a  close 
corporation.  Antiquarianism  is  all  very  well 
when  k^t  to  its  prc^r  sphere,  viz.,  the  study 


maintain  the  use  of  clarinets  (of  each  compass) 
in  two  keys  (liot  more) ;  but  this'  must  be 
looked  upon  as  a  temporary  expedient,  a  con- 
cession to  their  imperfection,  which  time  and 
the  makers'  skill'  may  be  trusted  soon  to  re- 
move. Speaking  broadly,  the  whole  trans- 
posing  system  could  be  swept  away  to-morrow 
if  composers  and  puhlishei^  would  but  under- 
take the  task,  and  the  gain  to  the  art  would  be 
enormous.  There  is  commonly  said  to  be  a 
serious  technical  difficulty  for  players  ^o 
have  to  use  several  instruments  of  diiFerent 
pitch,  if  the  actual  sounds  are  shewn  in  thdr 
copies  ;  but  this  is  much  exaggerated.  Flute 
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of  past  things,  but  it  is  a  nuisance  when  it 
endeavours  to  compel  us  to  do  twentieth 
century  work  with  the  tools  of  the  seventeenth 
century. 

[Quotations  from  the  scores  of  Haydn, 
Berlioz,  Brahms,  Mackenzie,  and  Richard 
Strauss,  were  at  this  point  brought  forward  to 
illustrate  the  growth  of  the  present  confusion.] 

Is  there  anything  to  be  said  in  favour  of  the 
maintenance  of  the  transposing  system  ?  We 
reply  without  hesitation  in  the  negative — with 
a  possible  mental  reserve  in  the  case  of  the 
clarinet  family.  Owing  to  some  mechanical 
difficulties  which  have  not  yet  been  fully  over- 
come, it  may  be  desirable  for  a  few  years  to 


players  {on  the  modem  concert  flute)  play  quite 
well  the  rare  passages  written  by  Spohr  and» 
others  for  the  flute  in  F,  or  E  flat.  Clarinet- 
players  voluntarily  discard  the  C  clarinet,  and 
sometimes  the  A  clarinet,  and  play  every- 
thing on  their  favourite  B  flat  instrument 
rather  than  change  it.  Trombonists  read 
and  play  actual  pitch  without  difficulty  on 
ii.struments  pitched  in  E  flat,  B  flat,  and  G 
respectively.  Horn  and  trumpet  players, 
having  now  complete  chromatic  scales  at  their 
disposal,  read  any  part  and  reproduce  it  on 
any  of  their  numerous  crooks  which  they  may 
prefer.  The  Euphonium  and  the  Bass  Tuba 
(of  the  "  Sax "  tribe)  use  actual  j^tcb>  itnd 
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players  find  no  difficulty  in-  changing  to  other 
roerobers  of  the  same  family  of  instruments  ; 
while  a  last  illustration  may  bring  the  point 
home  to  a  larger  number  of  hearers,  viz., 
violinists  do  not  look  for  a  part  transposed  a 
fifth  higher,  and  try  to  imagine  they  are  still 
playing  a  violin,  when  they  take  up  a  viola. 

With  one  word  more,  we  pass  from  this  part 
of  the  subject.  The  confusion  in  the  orchestra 
is  bad  enough,  but  in  a  brass  band  it  becomes 
positively  laughable.  In  some  bands  not  a 
single  instrument  gives  the  sounds  indicated 
in  the  parts.  The  Treble  clef  alone  is  used, 
isven  for  the  bass  instruments,  and  everybody 
transposes  besides.  Could  anything  lie  more 
stupid  i  The  result  is  that  many  a  bandsman 
never  acquires  any  sense  of  absolute  pitch. 
He  has  a  hazy  ideal  in  his  mind,  known  as 
"concert"  pitch;  but  it  is  an  abstraction, 
outside  of  his  daily  experience. 

Equal  Temperament. 
Musicians  speak  with  warmth  of  the  achieve- 
ment of  J.  5.  Bach  in  the  establishment  for 
ever  of  equal  temperament,  or  the  division  of 
the  octave  into  twelve  equal  semitones,  as  the 
basis  of  music.  But  Bach  has  been  dead  155 
years,  and  we  still  stumble  on  with  a  notation 
which  is  incapable  of  showing  l^e  reai  facts 
of  music  in  this  respect.  Bach,  Beethoven, 
Schubert,  Spohr,  Weber,  Schumann,  Mendels- 
sohn, Brahms,  Grieg,  Wagner,  Strauss,  and  a 
host  of  others*  have  declared  in  unmistakable 
terms  that  C  sharp  and  D  fiat  are  the  same 
sound,  A  sharp  and  B  flat,  F  sharp  and  G  flat, 
and  so  forth,  but  they  have  no  means  of  showing 
it  to  the  eye,  and  theorists  have  filled  many 
books  with  explanations  of  the  supposed 
differences  between  these  pairs  of  notes. 
The  subject  is  too  vast  for  the  present  occa- 

*  SOHB  AUTUOMTISS,  ON  EqI'AL  TiNPBBAMtNT. 

"It  i>  certain,  evident,  indiipatablv, that  th«  ai  sigiuof  the 
eshanBOnic  scale  contain  really  nothing  more  nor  lew  than 
the  la  degrees  of  the  chromatic  scale  .  .  .  .  D  flat  if 
nrither  flatter  nor  sharper  than  C  sharp;  thps*-  rotes  have 
the  HBie  meaniag.  they  eiprest  the  saioe  »onnd.  Sameni-ss 
of  meaning  for  different  ligns — that  is,  enharmonic  equiva- 
lence— is  the  source  of  alt  the  wealth  in  modern  art. 
Suppress  the  tempered  sjistcm,  suppress  enharmonic  equiva- 
lence, the  sameness  of  meaning  for  diflerfent  signs,  and  by 
the  same  act  you  suppress  the  most  beaotifid  inspirations  (rf 
composers,  you  suppress  music  itsdf."— (Report  of  Confer- 
ence of  French  experts,  including  Auber,  tialfvy.  Berlioi, 
Oonnod,  and  Arobroise  Thomas ;  quoted  by  Helmholtz  ) 

*'  In  all  cases  the  scale  is  an  artificial  product  contrived  for 
particular  artistic  ends.  The  old  scale,  with  a  limited 
number  of  available  notes,  was  sufficient  far  the  purposes  of 
the  old  church  music,  because  the  aims  of  the  art  were 
diferent.  The  growth  of  modem  mnsic  brought  new  aims 
into  men's  minds,  and  they  had  to  contrive  a  now  scale 


sioii,  and  T  can  only  refer  briefly  to  it  and 
to  an  admirable  attempt  which  has  been  made 
to  remove  the  difficulty,  \iz.,  by  Mr.  W.  H» 
Thelwall  in  his  semitonic  notation.  There  ue 
many  muKcians  who  re&se  even  to  consid«' 
any  radical  reform  of  the  existing  notation, 
and  to  such  it  is  useless  to  speak.  They  look 
upon  it  almost  as  an  inspired  thing,  or  at  least 
as  an  historic  growth,  to  be  preserved  with 
veneration  and  awe.  This  .attitude  would 
invite  more  respect  if  it  did  not  form  such  a 
bar  to  progress,  and  if  it  were  more  in  con- 
formity with  the  procedure  of  artists  and 
scientists  in  other  walks  of  life.  The  vit^l 
question  is,  are  we  to  maintain  at  all  costs  a 
form  of  notation  which  no  longer  refvesents 
the  facts  of  music,  because  it  once  did  so  ? 
Should  a  gardener  leave  dead  or  non-productive 
branches  on  an  apple-tree  because  they  once 
bore  fruit  ? 

There  can  be  no  doubt  that  primarily  our 
notation  was  intended  for  purely  diatonic 
music.  For  this  it  was  well  fitted;  but  it  is 
only  poorly  adapted  to  record  modem  develop- 
ments since  Bach's  time.  F  sharp  and  G  flat 
are  not  essentially  connected  with  either  F  or 
G  ;  they  are  separate  sounds,  or  in  equal 
temperament  one  separate  sound,  owning  no 
allegiance  to  either  F  or  G.  The  lack  of 
prophetic  foresight  on  the  part  of  seventeenth 
century  musicians  with  regard  to  possible 
developments  is  indicated  by  an  extract  from 
Playford's  "  Introduction  to  the  Skill  of 
Music  "  (1654).  After  describing  the  ordinary 
keys,  with  few  sharps  or  flats»  he  says : 
"  There  may  be  more  thought  on  to  puzzle 
young  beginners,  but  not  of  any  use,  here 
being  variety  enough  to  please  the  ear." 
Later,  speaking  of  clefs  as  well  as  keys,  he 
says  :  "  I  would  advise  you  at  the  first  to  get 

system  to  satisfy  them.  The  division  of  the  octave  into 
twelve  equal  intervals,  to  which  Bach  gave  his  full  sanction, 
fs  now  a  commonplace  of  every  musical  person's  eapericncc:" 
— Hubert  Parry,    The  Ait  of  Uudc,"  p.  lU.) 

"  An  ideally-tnned  scale  is  as  much  of  a  dream  as  die 
philosopher's  stone,  and  no  one  who  clearly  understands  tiie 
roeaniDK  of  art  wants  it."— (Ibid,,  p.  46.) 

"  This  duodecimal  division  of  the  octave  (equal  tempera- 
ment) was  known  to  the  Greeks,  but  its  modem  re\'ival, 
which  dates  from  about  the  sixteenth  century,  has  been  one 
of  the  happiest  and  most  ingenious  simplifications  ever 
known  in  the  history  of  music,  and  has  had  the  effect  of 
advancing  the  art  to  an  incalculable  extent."— Dr.  W.  Pole, 
Grove's  "  Diet,  of  Music  and  Uusirians,"  article,  "Scale.") 
"  The  greatest  amount  of  patience  and  perse^Trance  mast 
be  expended  on  section  IV.  (part  II.),  in  which  the  foundation 
should  be  laid  of  pure  intonation  ....  Let  it  be 
remarked  that  by  pure  intonation  is  meant  that  which  is 
according  to  equal  temperament ;  for  modern  music  no 
other  exists."— (Spohr,  Preface  to  tke~^V3|rigii(.,i^<Kil," 
Eng.  trans.)  Digitized  by  VjUUglt  ^ 
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any  song-  jqm  meet  with  put  into  one  of  the 
Natural^  Keys ;  also  I  would  have  you  make 
■se  tii  the  Treble  Cliff,  being  always  placed 
on  the  second  line  from  the  bottom  of  your 
fire ;  the  Bass  Cliff  is  not  so  common  as  that, 
atthongh  it's  as  certain  as  the  other ;  but  the 
Tenor  Cliff  is  very  uncertain,  for  you  may  find 
it  placed  upon  every  line  of  the  five,  except 
the  uppermost." 


representing  music  itself,  in  its  broadest  and' 
most  scientific  aspects.  Modern  music,  which- 
bfecomes  impossible  without  equal  tempera-, 
meat,  is  here  represented  exactly  as  its  com-- 
posers  conceive'  it.  Not  only  are  the  supposed 
differences  between  F  sharp  and  G  fiat  and 
similar  pairs  of  notes  ignored,  as  all  compo- 
sers since  Bach  have  ignored  them,  but  all  the 
conftision  of  cleb  is  abolished,  so  that  a  giveo- 


DIAGRAM  D.— INSTRUMENTS  OF  MEDIUM  FITCH. 
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In  {^seating  before  you  two  diagrams  of 
Mr.  Thelwall's  "  Note  for  Note  NoUtion  " 
I  would  draw  careful  attention  to 
one  point ;  it  is  not  especially  adapted  for  any 
one  instrument,  like  some  other  attempts  have 
been  (based,  in  fact,  upon  the  pianoforte  key* 
board,  a  thing  which  is  itself  of  a  fortuitous 
and  unscientific  origin),  nor  for  voices,  like 
the  Tonic  SoUa ;  but  this  notation  aims  at 


note  in  each  octave  appears  in  the  same  stave- 
position,  while  the  octaves  are  indicated  by 
figures. 

In  Diagram  F  we  see  the  scale  of  G  in 
its  semitonic  major  and  two  minor  forms. 
No  sharps  or  flats  are  required  as  a  "  signa- 
ture," because  actual  pitch  is  indicated  by  the 
notation  without  any  suctu.qualifying  signs. 
Whole  tones  pro«^efrnfiLji^ak£>w^ce  or 
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line  to~  line,  semitones  from  line  to  space  or 
space  to  line. 

Diagram  G  shows  the  emancipation  of 
the  so-called  extreme  keys  under  this  system. 
There"  is  no  valid  reason  why  the  keys  of 
F  shaip  or  C  sharp  should  be  penalised  as 
they  are  by  the  established  notation.  It  ought 
to  be  as  easy  to  read  and  to  play  in  these  keys 
as  in  the  so-called  natural  key  of  C,  but  owing 


detract  from  the  merit  of  his  invention.  Its 
universal  employment  would  save  a  large 
amount  of  the  time  which  it  is  now  necessary- 
to  devote  to  the  overcoming  of  the  mere  nota- 
tional  difficulties  with  beginners.  Amateur 
musical  opinion  is  quite  capable  of  caHying 
this  new  thing  to  a  successful  issue  even  in  the 
face  of  professional  opposition,  if  its  advan- 
tages are  once  appreciated. 


DIAGRAM  E.— INSTRUMENTS  OF  LOW  PITCH. 
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-to  imperfections  of  notation  and  of  instruments 
this  is  £ar  from  being  the  case.  Mr.  Thelwall 
has  removed  the  difBcutty  from  the  notation, 
and  is  to  be  congratulated  upon  the  scientific 
attitude  he  has  adopted  towards  musical  theory 
and  upon  his  method  of  applying  his  de- 
ductions in  his  notation.  There  are  enormous 
obstacles  in  the  way  of  its  adoption,  chief  of 
which  stands  vested  interest,  but  this  does  not 


(B)  AURAL  MISCOXCEPTION'S. 

In  this  second  part  of  our  subject,  which 
deals  with  misconceptions  of  pitch,  due  to 
natural  defects  or  imperfect  training  of 
our  ears,  it  is  impossible  to  speak  quite  so 
strongly  as  in  the  former  part,  because  here 
the  personal  equation  has  to  be^ckonedwith. 
We  do  not  all  hear  Dt^e^daEt^ibjifuhGlgie  the 
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same  way.  Some  ears  are  keen,  others  dull ; 
«thers  aj^iD  are  long,  in  the  proverbial  sense, 
so  that  their  possessors  never  appreciate  what 
they  may  actually  be  hearing. 

Misconceptions  are  also  due  to  external  cir- 
cumstanees.  Our  power  of  estimating  the 
actual  height  or  depth  of  a  sound  is  frequently, 
■discounted  by  the  proximity  of  other  sounds 
vhich  are  higher  or  deeper.  For  example, 
the  low  C  of  a  violoncello  seems  quite  a  fine 


binations  of  many  overtones  with  the  prime 
sound.  The  extreme  harshness  of  some  dis- 
sonances in  modem  choral  music  is  largely  due 
to  this  cause.  The  result  is  that  the  ear  often 
judges  a  bright  tone  to  be  higher  in  pitch 
it  really  is,  owing  to  the  presence  in  consider- 
able strength  of  its  upper  octave  and  other 
harmonics.  By  the  kindness  of  Messrs.  J.  W. 
Walker  and  Sons,  whose  organs  are  famous 
for  their  varied  and  delicate  tone-quality,  I  am 
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deep  bass  note  in  a  string  quartet ;  in  com- 
pany with  the  double  bass  or  with  organ  pedals 
it  seems  a  veiy  ordinary  tone,  not  particularly 
full,  and  not  very  deep.  The  resonance,  or 
otherwise,  of  buildings  has  also  much  effect 
vpon  our  hearing  of  sounds. 

Scientifically  stated,  height  or  depth  of 
pitch  depends  upon  the  number  of  vibrations 
in  a  given  time.  Thus,  middle  C  is  said  to 
have  256  vibrations  in  a  second,  treble  C  512, 
and  so  forth.  But  in  practice  we  seldom  hear 
a  pure  and  simple  musical  tone,  even  the 
simplest  of  the  ordinary  sounds  being  corn- 


enabled  to  demonstrate  this  with  some  organ 
pipes.  These,  and  other  experiments,  I  present 
with  the  full  consciousness  that  they  may  not 
be  convincing  to  all  listeners  equally,  owing  to 
differences  of  ear.  We  have  before  us  a  pipe 
sounding  Tenor  C,  of  a  dull  fluty  tone.  This 
gives  us  an  impression  of  depth  which  is  quite 
absent  from  another  pipe,  of  the  Gamba  class, 
of  which  the  fundamental  sound  is  the  same. 
This  reedy  tone  suggests  to  the  ear  that  at 
least  some  other  sounds  are  present  with  the 
fundamental,  and  this  is  indeed  the  case.  In 
extreme  instances  it  is  possible  to  nj^ke  a  tone 
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00  ree^  tii^  thei  fiwdiuBsntal'aaund  •eeim.  to 
have:  ^isaiqieared .  aJtagetlier  er  oan  only-  be 
jtcard  withreSort.  .  An  mteresting'cxperiment 
can  be  made  by  addiojE^  smaller' and  higher 
tones  in  proper  proportions  to  a  fluty  'funda*' 
mental  sound,  and  obtaining  by  the  combina* 


case  a  larg6  orgaa-pipe  ef  soft  ton^  -cas  b^ 
used  as  a  basls  'lbr  ui  extemperistttim  -iti 

almost  any  key^  Iti  BOtne  keys  it'may-sohnd 
not  quite  satisfactory  as  a  tonic  pedal,  but  the 
average  ear  is  incapable  of  saying  vhat  ir 
vroog.   In  the  other  case  an  extrem^y  smalb 
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tion  an  effect  which  is  identical  with  that  pro- 
duced by  the  single  pipe  of  bright  reedy  tone. 

In  addition  to  the  difficulty  of  judging  pitch 
which  is  caused  by  the  presence  or  absence  of 
harmonics,  our  ears  are  limited  in  their  ability 
to  distinguish  extremely  high  or  extremely  low 
sounds.  Of  this  also  Messrs.  Walker  have 
kindly  provided  two  illustrations.   In  the  one 


pipe,  which  goes  almost  beyond  the  range  of 
useful  musical  tones,  can  practise  a  similar 
deception.  Many  experiments  of  this  kind 
can  be  made  conveniently  upon  a  pianoforte : 
even  when  the  extreme  treble  and  bass  strings 
are  accurately  tuned  and  give  good  tone  it  is 
very  difficult  to  judge  the  actual  pitch. 
There  is  a  good  [^^g5»|;)<5jep0gjqe  as  to 
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real  fntcb  of  voices,  owing  mainly  to  differ- 
•ences  of  quality.  There  is  a  small  but  very 
persistent  group  of  vocal  trainers  that  is  firmly 
•convinced  that  the  adult  male  voice  covers  the 
same  range  as  the  female  and  not  the  octave 
below.  One  lecturer  recently  undertook  to  sing 
the  high  soprano  C;  after  painfully  climbing 
•up  the  scale  through  the  tenor  octave  he 
reached  the  high  tenor  C,  and  stopped.  The 
audience  called  on  hira  to  finish  his  task  but 
'he  said  he  had  aheady  done  so,  and  nothing 
-would  convince  him  that  He  was  not  really 
^nng  the  C  of  1024  vibrations.  He  was  no 
•doubt  deceived  partly  by  the  inaccurate,  con- 
-ventioaal  notation,  and  partly  by  the  overtones 
■of  a  tenor  voice  in  its  bright  top  octave.  A 
■well-known  concert  vocalist  who  fills  important 
-engagements  tp-day  labours  under  the  same 
•Elusion  \  and  another  tenor  known  to  myself 
has  such  a  peculiarly  brilliant  top  A  that  it  is 
■difficult  for  a  listener  to  believe  sometimes  that 
there  is  not  a  treble-voice  sounding  the  upper 
-octave  at  the  same  time.  The  effect  of  bright 
reedy  tone  can  be  tested  with  dioir-boys.  XI 
'the  choirmaster  sing  the  C  of  256  vibrations 
:with  his  ordinary  full  voice  and  asks  them  to 
-give  the  same  sound  they  will  almost  invari- 
-ably  sound  the  octave  above ;  but  if  he  huiti 
<he  same  note  very  softly  on  the  vowel  "00," 
■<hey  wiU  most  probably  pitch  upon  the  proper 
octave. 

Hazy  conceptions  of  pitch  obtain  currency 
in  many  other  connections.  Few  people  are 
^ware  how  high  a  boy  whistles.  The  pitch  of 
large  bells  is  usually  thought  to  be  lower  than 
the  reality,  while,  on  the  contrary,  there  are 
bells  of  bad  tuning  which  give  the  impression 
■of  being  higher  than  their  true  pitch.  Mr. 
W.  W.  Starmer,  who  has  devoted  much  time 
■to  the  subject  of  bells,  kindly  furnishes  some 
measurements  and  weights  of  well-known  bells, 
with  their  accurate  pitches.  After  stating  that 
-a  bell  weighing  as  much  as  two  tons,  if  made 
on  the  most  satisfactory  proportions,  will  pro- 
•duce  a  sound  no  lower  than  middle  C,  Mr. 
■Starmer  quotes  the  following  particulars  of 
•existing  bells 

Famous  bell  of  Erfurt,  diameter,  8  ft.  4  in. ; 
K'eight,  15  tons  15  cwt. ;  note,  tenor  £.  La- 
-venham  bell,  diameter,  4  ft.  4^  in. ;  weight, 
-24  cwt. ;  note,  middle  D.  Beverley  bell,  dia- 
meter, 5  ft.  I  in.;  weight,  41 J  cwt.;  note, 
middle  C.  St.  Saviour's,  Southwark,  diameter, 
5  ft.  6  in. ;  weight,  52  cwt. ;  note,  middle  B 
-flat.  Big  Ben,  diameter,  9  ft. ;  weight,  13  tons 
II  cwt. ;  note,  about  tenor  E.  It  has  pro- 
ibably  astonished  many  listeners  to  hear  that 
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such  large  bells  have  so  compafativelji!  hi^ 

pitches. 

The  orchestral  timpani  have  also  been  mis- 
judged as  to  pitch.  These  drums,  as  all 
musicians  know,  give  definite  notes,  unlike  the 
bass  drum,  which  only  makes  an  earth-shaking 
noise.  But  a  good  many  listeners  are  of 
opinion  that  the  kettledrums  sound  an  octave 
lower  than  they  really  do. 

Amongst  the  wind-instruments  there  are 
some  which  are  deceptive  by  reason  of  their 
brightness,  others  on  account  of  their  dullness 
of  tone.  In  the  former  category  we  find  most 
of  the  brass,  while  on  the  other  hand  some  of 
the  large-bore  brass  instruments,  when  played 
softly,  give  an  impression  of  depth  even  be- 
yond that  which  they  undoubtedly  possess. 
It  is  not  commonly  realised  that  the  tube- 
length  of  the  French  horn  tn  F  is  the  same  as 
that  of  the  mighty-toned  bass-tuba.  The 
volume  of  tone  produced  by  the  latter  certainly 
gives  cause  to  imagine  its  pitch  to  be  different 
from  that  of  the  former  even  when  they  play 
exactly  the  same  notes.  The  low  notes  of  the 
clarinets,  and  especially  of  the  tenor  and  bass 
varieties,  also  give  a  fine  impression  of  depth 
beyond  the  actuality.  If  time  permitted  there 
is  hardly  a  limit  to  the  interesting  comparisons 
of  this  kind  which  might  be  drawn,  but  I  must 
refrain. 

Conclusion. 

I  reserve  to  the  last  a  brief  appeal  that  if 
possible  we  may  secure  some  tangible  result 
from  to-night's  discussion  on  the  first  half  of 
the  paper.  I  have  spoken  strongly  about  the 
transposing  instruments,  because  the  matter 
is  really  one  of  the  greatest  importance  in 
musical  education.  If  I  have  not  succeeded 
in  convincing  you  of  the  feasibility  as  well  as 
the  desirability  of  abolishing  the  present 
system,  or  want  of  system,  I  must  plead  lack 
of  time  as  the  excuse.  There  is  no  lack  of 
proofs  ready  to  hand,  if  more  are  needed  to 
back  up  my  statements.  Having  been  mixed 
up  with  orchestras  and  orchestral  players  from 
early  boyhood,  ray  convictions  have  been 
formed  by  practical  experience,  and  are  by  no 
means  the  result  of  mere  theorising.  Dr. 
Saint-Saens  and  other  composers  are  already 
making  tentative  experiments  in  the  direction 
of  treating  some  of  the  wind  as  non-transposers, 
but  there  is  really  no  need  for  such  caution, 
and  this  distinguished  Society,  as  an  impartial 
body,  would  perform  a  notable  service  if  it 
could  see  its  way  to  inaugiu^te  a  conference  to 
discuss  the  situsOidiiEed  ami^lQ§«^ting  at 
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once  any  zadical  change.in  the  nt^tion.  Hself. 
an  agreement  to  use  Uie  notation  only  in  a 
rational  and  unambiguous  manner  would  be 
an  achievement  for  which  musicians  would  owe 
to  the  Society  of  Arts  a  debt  of  the  deepest 
gratitudb. 


DISCUSSION. 

Mr.  Blaiklev  thought  all  that  Mr.  Borland  had 
said  with  regard  to  the  difficulties  inddental  to  the 
cnatomaiy  way  of  writing  for  transpcaing  mstramenta 
was  perfectly  trae.  But,  as  regards  mnncisDS  cHng> 
ing  to  the  system  from  a  derire  to  make  the  tmuica] 
profesBion  a  close  coiponitimi,  he  ielt  that  Mkt 
Borland  was  in  error,  and  that  the  tnuispos^ae 
system  bad  come  abont  through  the  desire  to  make 
music  eaxy  to  the  actual  performer.  It  must  be 
remembered  that  the  thing  the  player  wished  his 
written  part  to  show  was  not  the  particular 
pitch  in  the  general  scheme  of  tfae  notes  allotted 
to  him,  but  signs  for  fingering,  and  by  the  trans- 
posing systesi  be  was  relieved  from  the  confusion 
of  leanuDg  various  sets  of  fii^oings  bx  the  same 
written  si^.  -There  was  a  great  deal  to  be  said 
OB  -both  sides..  He  noticed  that  Mr.  Boiland,  in 
his  remarks  with  re^Mct  to  absdute  pitch  as  it  stood 
at  .the  present  day,  uid.  that  tiie.  military  pitch  was  a 
semitone  81)0%%  the  present  orchestral  jntch.  He  under- 
stood, of  course,  that  Mr,  Borland  referred  to  the 
philharmonic  pitch  of  the  year  1896,  which  roughly 
corresponded  to  the  diapason  nonnal.  The  pre- 
sent military  pitch  was  certainly  not  a  semitone 
above  that.  He  was  speaking,  of  course,  of  the 
authorised  mihtary  or  Kneller  Hall  pitch.  That 
was  abont  two-thirds  of  a  semitone  abo\'e  the 
jnvsent  c(Hicert  pitch.  That  this  |Mtch  was  often 
exceeded  he  most  admit;  but  that  excess  was  not 
authorised.  There  was  no  authixised  patch  in  this 
conntty  above  the  Kneller  Hall  pitdi.  Mr.  B<(Hland, 
no  doubt,  knew  all  these  things. 


Mr.  Borland  said  that  be  had  the  permission  of 
the  Chairman  to  reply  to  that  point  at  once.  There 
were  many  unauthorised  varieties,  but  the  word  "  un- 
authorised "  was  in  the  paper  already.  Of  course, 
he  was  lully  aware  that  the  Kneller  Hall  pitch  was 
not  a  full  semitone  above,  but  they  were  always 
gdng  up. 


Mr.  F.  W.  FurrcHBR  s;dd  that  he  should  like 
to  support  Mr.  Borland's  suggestion  that  the 
Society  of  Arts  might  very  well  arrange  a  con- 
ference both  as  regarded  notation  and  the  ques- 
tion of  pitch.  In  the  Exhibition  of  18S7  there 
were  very   many   examples  exhibited   of  various 


notations.  With  refvd  4o  the  notatiflM,  «ae-  of 
the  gmteit  dtfficiiltis  appewnd  to  lam  to  he  tt» 
dunge  from  a  minor  to  a  major  Icey.  If  diey 
playing  in  B  minor  and  they  got  a  sudden  Aange  into 
B  major  that  seemed  to  be  as  difficolt  in  tonic  solb  aft 
in  the  wdinaiy  notation;  and  in  the  tomcjolfathey 
had  the  changes  coming  one  after  another^  whereas 
Ui^  could  overcome  many  of  the  difScnlties  in  the 
old-fashioned  notation.  As  regarded  the  iUustration» 
that  had  been  given  he  saw  the  same  difficulty.  Therfr 
would  be  just  the  same  difficulty  hi  reading  rapid 
changes  of  key  in  the  new  method  as  in  the  other. 
He  shoold  like  Mr.  Borland  to  explun  how  vaiioufr 
changes  of  key  in  this  noCation  were  shown.  Afr 
far  as  concerned  orchestral  notation,  he  thought  ttak 
there  might  he  a  very  great  impovement  in  that. 
.  The  paper  had  been  very  instructive^  ip  ^ving  them 
some  idea  of  the  difficulties  which  thty  mast  encountes 
in  arranging  a  seem. 


Mr.  W.  H.  Thelwall  wished  to  thank  Mr.  Bor- 
land for  the  assistance  and  sympathy  which  be  had 
given  him  in  bringing  forward  his  musical  nota<- 
tioo.  Musicians  were  very  conservative,  and  did 
not  like  the  idea  at  all  of  any  change  of  notation. 
With  regard  to  the  question  of  cha^e  of  key 
he  might  illnstnUe  what  be  bad  to  say  hi  th^ 
way.  Of  course  in  every  aU  the  twdve  notes. 
of  the  octave  were  beely  used  by  composers,  and 
if  tbqr  wished  to  give  a  definite  idea  of  what  the- 
key  was  they  must  confine  themselves  for  a  bar  or 
two  to  the  notes  of  one  of  the  diatonic  scales.  Of 
course,  in  the  notation  which  had  just  been  shown, 
each  major  scale  had  its  own  particular  lines  and 
spaces  on  the  stave,  and  directly  the  performer  found 
that  those  particular  lines  and  spaces  were  prominent 
be  knew  what  key  he  was  in.  But,  beyond  that,  by 
an  exceedingly  simple  device,  the  tonic  for  the  time- 
bdng  could  be  shown  so  that  anytme  could  recognise 
it.  As  each  line  and  each  space  represented  a 
definite  note  of  the  octave,  all  that  was  necesswy 
was  to  put  a  particular  mark  on  the  line  or  the  qtae* 
that  hqipened  to  be  the  tonic  for  the  time  bdn^ 
What  he  [miposed  was  that  a  large  square  mark 
should  be  put  npgn  the  line  or  space  which  was  the 
^onic  when  the  composition  was  in  the  major  mode- 
When  the  composition  was  in  the  minor  mode  be 
put  a  triangular  mark.  If  the  composition  began  ia 
the  key  of  Y  sharp,  the  mark  would  be  put  on  the 
lowest  fine.  If  it  then  went  into  C  sharp  the  mailt 
would  be  put  on  the  fourth  space.  Thus  by  this 
iqrstem  they  had,  he  believed,  the  advantage  of  botbi 
relative  and  ^nolute  jntch  bdng  shown  far  more 
clearly  than  in  any  other  syston.  He  might  refer  to- 
ledgerhnes.  Lines  which  were  a[q>arenlly ledger  bnes 
occurred  in  his  system,  but  they  were  really  lines. 
b<»Towed  from  the  next  sta\-e ;  and  the  signification 
of  the  notes  on  the  ledf^er  lines  was  exactly  the  same 
as  that  of  the  notes  on  the  stave.  The  particular 
suve  intended  woulcf^.a^wa^^lQ^ip^^^tUBg. 
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■  ^gUB  OD  the  iniiMIr  'Bae^  Ac  octMc  of  wUi^ 
Mlddfe  C  «H  the  eoMK.  Iheo  tfaejr  ooald 
vilfee  ftir  tBf  mstnancBt  in  tbe  oidieitra  in  its 
tme  porilloa  bjr  nmfdy  pntHag  the  ri^it  figure 
for  ^  octxwe.  f  lom  his  point  of  view  Uie  pre- 
MDt  systeai  itmAred  an  eaonnous  vaste  of  time.  The 
newnethtfS  was  so  sfanple  that  the  pnpU  might  learn 
the  way  in  iriiidi  every  note  in  mask  was 
represented  in  a  couple  of  hoars  feirly  well,  or 
certstnly  in  a  very  short  time.  He  had  only  to  learn 
the  poaiticKi  of  twelve  notes  and  the  meaning  of  the 
nmnbcn  of  tlw  octnres.  In  tbe  old  notation '  the 
pupfl  bad  to  ^bccMne  dudutdy  ftailtor  with  four  or 
five bondred  difierent  signs  hdinre  becoidd  lead.  He 
b«d  tooMA  plenty  'of  cases  of  notation  wbidi  prac- 
tically  no  muddan  could  read.  If  those  peces  ware 
written  on  the  new  system  they  could  be  read  with 
perfect  ease.  Of  course  the  notation  was  a  large 
subject,  and  the  author  could  not  deal  fully  witk  fC 
in  the  time.  It  had  been  very  carefully  thought 
oot,  and  bad  been  suUnitted  to  a  number  of  very 
eminent  musicians,  and  the  representation  of  equal 
terapaament  was  considered  by  them  portly  satis- 
fiKtory. 

Mr.  Geoxge  Langlkt  said  that  as  a  profesnonal 
musician  he  should  like  to  throw  what  little  weight 
be  Cotild  into  tbe  scale  in  favour  of  the  change  with 
regard  to  the  simpliBcation  of  scores.  It  was  very 
confusing  when  there  was  a  chord  to  have  to  look  at 
the  dtiferent  keys  of  the  transposing  instruments 
to  realise  what  were  the  actual  notes.  It  might  be 
argued  that  in  many  cases  tbe  notation  for  tbe  trans- 
posing instnunents  might  he  necessary  to  tbe  pUyers' 
tbemselves,  but  that  was  no  reason  really  why  the 
notation  should  be  retained  in  tbe  scores.  There- 
fitre,  be  would  say  dut  in  that  case  they  might  have 
the  actual  notes  as  they  sounded.  With  regard  to 
the  question  of  realising  the  twelve  chromatic  notes 
under  the  system,  he  did  not  quite  go  with  Mr.  Bor- 
land. Let  them  take  one  chord.  Take  the  following 
notes,  reading  upwards  :  A  flat,  C,  E  flat,  and  G  Rat. 
That  was  a  well-known  chord  of  the  dominant  se\'enth. 
They  would  play  in  the  key  of  D  flat,  and  all  at  once 
they  changed  that  enharmonic  G  flat  to  F  sharp, 
which  made  a  chord  of  the  augmented  sixth.  They 
resolved  it  into  the  key  of  C  minor,  and  the  mental 
effect  was  qdte  changed.  This  showed  that  the  Fdkarp 
and  the  G  flat,  ahbougb  absolutely  the  same  notes  on 
the  piaoo,  were  diSierent  notes  in  tbeoiy,  and  that  was 
bis  contention.  AlUiongh  they  had  equal  temperament 
tbey  translated  mentally  every  note.  He  bad  much 
enjoyed  Mr.  Borland's  paper,  and  he  hoped  that  the 
points  which  he  made  with  regard  to  the  score  would 
be  cnthnsiasticaUy  recdved. 

Mr.  T.  R.  C&OGBR  said  that  as  the  greater  part  of 
the  paper  was  devoted  to  orchestral  matters,  he 
should  like  to  refer  to  two  or  three  points.  The 
great  offenders  in  the  score,  or  the  transposing  in- 


sftamsats  that  gave  so  mMh  tranUe^  were  tbe 
dbzinets.  The  ftate,  the  piccolo,  and  the  oboe,  were 
dl  ri^,  Ibr  they  vote  octave  instnments.  Tbeyr 
sounded  note  ^x>ve  note  in  tbe  octave,  bat  tbe 
clanoet  being  a  straight  tube,  instead  of  a  parabola^ 
gave  twelfths.  Therefore  they  (fid  not  get  ttie  octave- 
rise,  but  a  rise  to  the  tweUtti.  This  made  it  exceed- 
ingly difficult  (at  clarinet  players  to  play  in  keys 
which  had  a  great  number  of  flats  and  sharps,  and 
that  was  why  levenl  instruments  were  used.  If 
they  could  play  always  with  a  C  clarinet,  there 
would  be  no  difficulty  in  tranqfKWtion ;  bat  it  was- 
not  satisfitttoiy  in  notation  to  play  many  sharps  or 
flats  with  an  instrument  with  kng  keys.  The  ctnae- 
quence  was  that  tbcre  were  tbiee  of  the  instruments  • 
in  tbe  orchestra.  The  reason  why  tbey  had  to  be 
changed  was  that,  for  some  peculiar  reason,  tbe  B  flatt 
was  very  much  better  to  play  upon,  but  if  they  had 
Qfi^By  a  lot  of  sharps  it  was  diflicult.  If  the  strings 
were  played  in  two  sharps  tbe  B  flat  clarinet  had  to^ 
be  played  in  four  sharps  with  an  awkward  finger- 
ing. People  wrote  in  the  good  old  days,  say, 
in  the  kef  of  G,  but  now  the  [dayer  did  not 
know  where  be  was  from  bar  to  bar.  He  did  not 
know  the  tonality  of  a  woilc  which  was  constantly 
changing,  and  the  clarinet  idayer  was  constantly- 
picking  up  one  instnanent  and  patting  it  down  and 
picking  up  another.  If  all  the  clarinets  could  be  put 
in  C,  there  would  be  no  transposing.  But  the  worst 
oflenders  were  the  horns.  The  trumpets  were  in  » 
similar  case,  but  not  nearly  so  bad.  The  bom  wasi- 
originally  a  hunting  horn,  and  they  played  a  few  opeti' 
notes  ;  but  now  the  modems  treated  it  as  a  chromatic 
instnunent  with  alt  the  semitones  in  it.  With  r^ard* 
to  the  clefs,  he  had  a  communication  yesterday  from  a 
man  in  the  north  of  England  who  beloi^ed  to  a 
brass  band,  and  be  jdayed  an  instrument  which  curled 
round  his  shoulder  from  tbe  treble  clef,  and  thousands 
of  brass  players  did  tbat.  With  regard  to  the  oi^an 
pipe  yonder,  when  Mr.  Borland  played  tbe  low  C,  he 
(Mr.  Croger)  fiuled  to  bear  that  note  at  all,  but  he 
heard  V.  If  anybody  could  devise  a  means  by  which 
a  horn  could  be  rendered  a  non-transposing  instru- 
ment, he  would  do  more  to  settle  tbe  difficulties  or 
tbe  score  than  anything  else. 

The  Chairuan  said  tbat  he  was  sure  that  Ihey 
would  all  agree  with  him  in  thanking  Mr.  Borland  for 
his  excellent  paper.  Those  who  occasionally  con- 
sulted a  score  knew  how  complicated  it  was,  but 
probably  none  of  them  bad  had  such  a  dreadful 
picture  before  them  as  Mr.  Borland  had  bdd  up- 
to-night.  Of  course,  notaticn  was  a  great  difliculty,. 
especially  to  young  musicians.  There  was  a  story 
of  an  eminent  musician  of  modem  times  who 
was  almost  self-educated,  and  he  conducted  a- 
band  in  his  village,  wd  then  he  was  induced  to- 
write  something  for  his  band,  which  he  did.  But 
tbe  result  was  horrible,  f<w  he  did  not  know- 
that  tbe  instrum^^|2|gi5^J©0CWf|e=™nP«" 
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Dvotik!  or  cotme  it  most  be  borne  ib 
mind,  Sot  tbe  comfort  Mr.  Hwlwall,  Mr.  Bor- 
land, and  many  others,  that  the  art  of  nota- 
tion had  been  one  gradual  devdopmeot,  and  it  bad 
gradually  gone  on  till  it  had  got  to  tbe  present 
system,  or  what  he  might  call  the  vernacular.  Mr. 
Borland  bad  said  that  there  was  probably  a  pro* 
fessonal  wish  to  keep  tbe  art  close,  but  be  (the 
<haiifDfln)  could  not  say  that  he  agreed  with  that 
"Tfew,  for  the  art  of  monc  bad  a  much  smpler  notation 
now  than  it  had  many  years  ago.  Probably  notation 
was  still  in  a  state  of  devdopment,  and  they  might 
live  to  see  Mr.  Tbdwsn's  method  adopted,  llw  great 
'difficnlty  was  that  there  was  a  la^e  amount  of  music 
•  which  had  something  more  than  antiquarian  interest, 
which  would  be  shut  away  from  people  in  a  generation 
■or  two  if  the  existing  notati<»  was  abolished  alto- 
gether. To  follow  this  music  people  would  have 
to  learn,  in  fact,  two  languages.  Then  there 
was  the  question  of  the  expense  of  bringing 
•out  works  in  the  new  notation.  He  bad  the 
pleasure  of  a  long  interview,  a  few  weeks 
ago,  with  Mr.  Thelwall,  who  was  good  enough  to 
•explain  his  system,  and  he  made  a  very  ingenious 
remark.  He  said  that  the  j^anola  was  getting 
very  common,  and  it  answered  the  purpose  of  a 
mnsical  nstmment  maker  to  make  copies  of  all  the 
standard  works  for  tbe  [nanola.  No  doubt,  directly 
they  got  into  the  new  notation,  Beethoven's 
«;mpbonies  would  be  published  in  it.  As  to 
transposing  instruments,  they  did  not  number 
<heir  staves  as  Mr.  Thelwall  would  do,  but  it  was 
perfectly  understood  what  pitch  a  picctdo,  for  in- 
stance, was  pla}-ing  in. 

The  vote  of  thanks  having  been  earned  nnani- 
monsly, 

Mr.  Borland,  n  re|dy,  said  that  \riiat  had  been 
'Said  about  theclarinet  was  also  in  his  paper.  It  was 
Sot  makers  to  devise  some  system  vherel^  a  clarinet 
would  play  in  any  key  in  the  same  way  as  an  oboe, 
in  fact,  a  few  accomplished  players  played  everything 
■on  the  B  flat,  that  in  C  being  hardly  seen  in  tbe 
■orchestra  now.  The  A  .natural  instruntoit  was  also 
-disappearing.  He  fully  realised  that  for  less  accom- 
plished players  the  transposing  system  was  desirable ; 
but  still  it  need  not  be  kept  in  the  scores.  The 
^piestioD  of  tbe  pitch  of  Kneller  Hall  be  had  already 
mentioned.  Mr.  Langley  had  rderred  to  the  ang- 
fnented  sixth  and  the  dominant  seventh.  The  differ- 
«nce  was  no  more  than  the  difierence  between  D  in 
the  key  erf*  D,  and  D  in  the  key  of  G.  They  were 
totally  different  things.  We  called  them  D  simply 
because  that  special  note  had  not  usually  any 
other  name.  With  regard  to  musicians  keeping 
music  a  close  corporation,  be  knew,  of  course,  that 
in  a  general  way  it  wvs  not  so,  bat  there  was  a 
little  of  it  sometimes.  He  beard  a  distinguished  man 
say  that  he  thought  it  a  good  thing  to  have  some 
stnmUing  blocks  to  keq>  dabblers  out   On  the  other 


band  tbete  was  so  much  difficulty  in  the  real  music 
itself,  after  th^  bad  got  past  notation,  that  Uiey  did 
not  need  to  invent  other  dtfficnlties  tonudu  tbe  stab* 
ject  still  more  difficult  than  it  would  naturally  be. 
That  would  be  like  builcUng  a  high  wall  round 
Charing-cross  Station,  so  that  they  could  judge  of 
the  earnestness  of  travellers .  by  requiring  them  to 
climb  over  tbe  wall.  Sufficient  difficulties  already 
existed.  He  was  sony  to  differ  from  Mr.  Croger, 
but  he  thought  that  tbe  bom  was  not  tbe  difficulty. 
Tbe  clarinet  was  the  real  difficulty  in  the  score. 
The  bom  having  a  chromatic  scale  and  very 
simple  mechanism,  there  was  no  need  that  it 
should  be  treated  as  a  transpoeer.  Aa  to  tbe 
reference  which  Mr.  Matthew  liad  made  to  tbe 
muKC  now  existing  and  the  new  notation,  it  was 
certain  that,  if  there  was  a  demand  for  the  exist- 
ing music  the  publishers  would  print  it  in  the  new 
system.  Tbe  question  was  whether  tbe  new  notation 
was  all  that  was  desired,  or  would  do  all  that  was 
wanted.  That  could  be  only  judged  by  practical 
experience.  It  must  have  the  test  of  time,  tbe  same 
as  ei-erytbing  else. 


DISTRIBUTION  OP  THE  WORLD'S 
INDUSTRIAL  POPULATION. 

Quite  apart  from  their  value  in  relation  to  tbe  fiscal 
question,  tbe  Blue-books  numbered  Cd.  1761  of  1903 
and  Cd.  2331  of  1904,  are  of  considerable  value  as 
affording  to  the  student  of  industrial  questions  a 
compilation  of  information  on  various  subjects.  Tbe 
sociologist  will  in  the  pages  of  tbe  second  book  find 
much  that  is  of  interest  concerning  the  ccHisumption 
and  cost  of  food  in  workmra's  families  in.  the  United 
Kingdom,  course  of  house  rents,  cost  of  clothii^, 
fuel  and  lighting,  and  so  forth,  and  an  examination  (rf* 
the  fluctuations  in  employment  recc»ded  will  interest 
both  employers  and  employed.  Tbe  course  of 
pauperism  in  some  of  the  chief  commercial  countries 
and  its  relation  to  emigration  are  also  important  sub- 
jects which  are  dealt  with.  Of  wide  general  interest 
is  the  section  devoted  to  tbe  distribution  of  popula- 
tion engaged  in  the  principal  industries  throughout 
the  chief  countries  of  tbe  world.  The  notes  and 
tables  given  throw  a  useful  light  on  tbe  industrial 
compositioQ  of  the  popidatioos  of  various  countries, 
and  on  recent  changes  in  such  oomporitifms.  It 
must  not,  of  course,  be  assumed  that  the  distribu- 
tion of  output  corresponds  accurately  to  the  distribu- 
tion of  producers,  because  of  the  differing  iHX)ductive 
value  of  the  artisan  in  different  countries;  for  in- 
stance, the  Lancashire  cotton  operative  is  a  ^-ery 
different  unit  as  regards  output  from  the  cotton  opera- 
tive in  a  backward  country  like  Rusda,  or  tbe  negro 
operative  in  the  factories  springing  up  in  the  cotton 
growing  districts  of  tbe  United  States.  It  must  also 
be  borne  in  mind  that  a  unit  of^itopulation  does  not 
represent  a  constant  utp^^gS  S  jj^iod  of 


yeari;  '  "W^th  impFOTemeiftfl '  Itf  mctiliafiicd  devices, 
and  their  eztensioo  into  cemmoo  use,  the  oatput  per 
head  of  [topulation  is  coatinoally  increasing,  though 
more  rapidly  in.  progressive  than  in  ooprogressive 
countries,'  and  more  rapidly  in  lOBie  gnmps  of  trades 
than  in  others. 

Taking  the  industries  in  the  order  ghnen  in  the 
Tables,  and  c<dlecting  for  each  industry  the  nnmbers 
of  people  engaged,  'we  get  the  foUowiDg  figures  ka 
the  principal  countriesf  the  year  given  fai  brackets 
being  that  of  the  latest  year  of  computation  : — 

Cotton  Industry. 

No.  of  Operatms. 


United  Kingdom  (1901)    606,200 

Russia  (1897)   360,928 

German  Empire  {1895)   254,546 

France  (1896)   186,900 

Italy  (1901)   171,136 

United  States  (1900)    33if473 

British  India  {1903)   178,444 


In  regard  to  the  United  Kingdom,  there  has  been 
a  decrease  of  17,400  since  1891,  Russia  shows  an 
increase  of  over  108,000  nnce  the  1887  census, 
Germany  an  increase  of  44,oco  dnce  i88a,  France  a 
decrease  of  90,000  since  1866,  and  the  United  States 
an  increase  of  nearly  95,oco  since  1890.  In  regard  to 
British  India,  the  increase  has  been  over  57,000  during 
the  last  ten  years.  In  all  these  countries,  including 
those  in  which  the  number  of  operatives  has  declined, 
there  has  been  a  continuous  increase  in  the  consump- 
tion of  raw  cotton. 

Woollen  and  Worsted  Indu^ry. 


United  Kingdom  (1901)    252400 

Russia  (1897)   150,620 

German  Empire  (1895}   ^bzfifnQ 

France  (1896)   213.900 

Italy  (1901)    79,391 

United  States  (1900)   135.185 


The  figures  for  the  United  Kingdom  again  show 
adecrease  5in<w.t89i  (its  amount  is  51^300  persons), 
whSe  Russia,  Germany,  and  the  United  States  again 
show  increases  during  the  period  intervening  between 
the  last  census  and  its  predecessor. 

.  FUuc  and  Linen  Industry. 


United  Kiogdpin  {1901}   108,700 

Russia  (1897}   5^560 

German  Empire  (1895)   105,716 

France  (1896)   127,200 

United  States  (1900)    3,411 


A  aiunerical  decline  in  the  case  of  the  United 
Kingdom  again  occurs ;  the  Russian  figures  show  an 
increase,  the  French  are  stationary,  while  the  German 
figures  show  a  decline  greater  than  the  British. 

Silk  Industry.— %Q  far  as  alk  is  concemed,  the 
British  and  German  figures  show  a  decline,  the  Swiss 


taid'  Atterican  an  increase,  whQe  French  figures  are 
stationary.  Very  IHtle  value  AouH  be  placed  upon 
the  French  rc torus,  as  owing  to  the  length  of  the 
period  between  the  censuses  quoted,  important  iater- 
vraiog  fluctuations  are  probably  omitted.  The  latest 
returns  as  to  the  nnmber  of  workpeople  engaged  in 
the  iSk.  industry,  are  as  follows : — 


United  Kingdom  (1901}   40,490 

Rossia  (1897)   3''>M9 

Gwatny  (1895)    69,801 

France  (1896)   IS9>5°° 

Italy  (1901)   184,164 

Switzerland  (1901)    33>5o6 

Austria  (1900)    23,602 

United  States  <  1900)    72.438 


In  regard  to  all  these  textile  industries,  the  figures 
would  have  been  of  greater  comparative  value  had  it 
been  possible  to  compute  the  average  consumption  of 
raw  material  per  worker. 

Mining  Industry, — As  regards  the  occupatiott 
aftbrded  by  the  tnisiog  of  coal  and  metals,  the  returns- 
are  consideraUy  fuller  than  those  given  relative  to 
the  textile  industries.  In  many  cases  the  figures  are 
given  for  several  years.  In  the  foUowing  table  the 
nnmbers  given  are  gowrally  more  iq>  to  date  than  m 
the  previous  Table,  the  latest  year  of  computation 
bong  cited  in  each  case  : — 


United  Kingdom  (1903)    871,889 

Russia  (1900}   376,541 

German  Empire  (1902)   608,872 

Belgium  (1902)   135.749- 

France  {1902)   180,658- 

Spain  {1902)    87,508 

Italy  {1902)    63,270- 

Austria  (1902)    157,322 

Hungary  (1902)   73,713 

United  States  (1902)    518,197 


In  aH  these  countries  there  have  been  marled  it>> 
creases.  Taking  in  each  case  the  last  ten  years,  the 
increases  have  been  as  foUows United  Kingdom 
133,000,  Russia  173,000,  Germany  186,000,  Belgium 
15,000,  France  34,000,  Spain  32,000,  Italy  3,000, 
Austria  25,000,  Hungary  i8,oco,  and  the  United 
Stases  176,00a 

Iron  and  Steel  and  Manufactures  thereof.— In  this- 
case  we  have  to  fall  back  upon  figures  collected  fron 
miscellaneous  reports  in  place  of  yearly  returns : — 

United  Kingdom  (1901)     ....  1,248,940 

Russia  (1897)    432,497 

Sweden  (190O    59i705 

German  Empire  (1895)  1,114,509 

Belgium  (1901)   ,  ^2,919 

France  (1896)    573,058 

Italy  (1901)    100,613 

Austria  (1900)    3^>595 

Hungary  (1898)   .  71,942 

United  States  (i|9(^fee6feyJL»OQlgie62 
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The  011I7  coimtries  challengiag  tlie  British  lead  in 
this  section  are  Germany  and  the  United  Sutes, 
'both  of  whom  ha\-e  much  larger  popuUtions.  The 
incieaset  in  the  chief  of  the  above  mentioned 
-countries  have  been  as  foUom:— United  Kingdom, 
^67,000,  since  1891;  Russia,  l6S,ooo,  since  1887; 
'^^cnnany,  j07,ooo,  since  i88s  ;  Austria,  86,coo,  since 
1890;  and  iIk  United  States,  354,000,  Mnce  1890. 
This  section,  in  its  minutisr,  deserves  special  study  by 
those  interested  in  engineering  industries  generally. 
Xot  only  are  the  numbers  employed  in  specific 
•branches  of  the  industry  given  in  most  cases,  but 
also  their  apportionment  between  different  states  or 
difficuliiesi.  In  the  case  of  the  United  Stales  34,  in 
France  82,  in  Germany  12,  and  in  the  United  King- 
■dom  18  sub-divi«ons  are  providing.  Their  con- 
trasting in  the  pages  of  the  Journal  is,  we  fear, 
impossiUe  (even  were  space  available),  on  account  oC- 
ibe  different  icoipe%  of  the  various  cUssificaUoiM^ 
The  figures  already  quoted  suffice  to  shew  the  im- 
portaEce  of  the  engineering  industries  to  Great 
Britain,  especially  when  it  is  borne  in  mind  that  the 
•only  two  countries  in  which  over  a  miltioa  citizens 
■are  so  employed,  contain  vastly  larger  populations. 

lather  Trades, — Under  this  heading  are  included 
-saddlery,  boot,  shoe,  and  glove  making.  The  follow- 
■ang  are  the  figures  of  the  leading  countries  : — 

United  Kingdom  (1901)   384,096 

Russia  (1897)   36,990 

Holland  (1899)    39.638 

German  Empire  (i8y5)   555.438 

France  (1896)   322,900 

United  States  {190O)   328,613 

Italy  (1901)   407.490 

Austria  (1900)    237,610 

Australasia  (1902)   17,709 

The  following  are  the  chief  gains  and  losses  in  the 
•numbers  of  artisans  employed.  United  Kingdom, 
'loss  or22,oco  since  iSqi  ;  Russia,  increase  of  15,000 
fiince  1887  ;  (iermany,  increase  of  13,000  snce  1895  ; 
JJnited  Sutes,  increase  of  47,000  since  i8vo;  and 
Austria,  decrease  of  15,000  since  1890. 

Paper  Trades. — The  headfaig  includes  paper  nianu- 
"facturers,  stainers,  en^'dope  makers,  paper-l»g  makers. 
The  following  are  the  chief  figures :  — 

United  Kingdom  (1901)  74,150 

Russia  (1897)   4^><90 

Germany  (1895)   85,104 

France  (1896)   51,600 

United  States  (1900)    "2,159 

In  this  industry  the  British  figures  include  an 
'increase  of  16,000;  Russia,  an  increase  of  27.000; 
<Vetmany,  an  increase  of  27,000;  and  the  United 
.States  an  increase  of  3i,oco.  In  each  case  the 
-jncrease  stated  is  that  which  has  h^>pened  since  the 
(preceding  censuses,  the  dates  of  which  have  been 
several  times  -edted. 

Glass  Industry.— Thn  following  are  the  principal 
figures  :— 


United  Kingdom  (1901)    32,929 

Russia  (1897)   37,543 

Germany  (1895)   58,221 

Bdguun(i900)   12,780 

France  (189b)   38,500 

Austria  (1900)   43*069 

United  States  (1900}     ...    ....  ^'1,164 

The  comparative  gain  or  loss  doce  the  previous  mu- 
merations  has  been  as  follows :— United  Kmgdom, 
4,000  increase;  Russia,  16,000  increase;  Germany, 
20,000  increase;  Belgium,  2,000  increase;  Austrte* 
3.000  increase ;  United  States,  1 1,000  increase. 

Bru:k,  Tile,  and  Pottery  Industries— Iht  compara- 
tive figures  are  as  fillovs  :— 

United  Kingdom  (1901)   135.618 

Russia  (1897)   88,178 

Germany  (1895)   306,919 

France  (1896)   So.ioo 

United  States  (1900)   122,227 

There  have  been  the  following  increases  since  the 
previous  collecting  of  figures :—  United  Kingdom, 
26,000;  Russia,  49,000;  and  Germany,  80,000;  in 
the  United  States  there  has  been  a  decline  of  9,000. 

Chemical  Trades. — The  following  are  the  fignres 
of  the  leading  chemical  manufacturing  countries :  — 

United  Kingdom  (1901)    58.232 

Rus8U{l897)   33,148 

Germany  (1895)   97.470 

France  (1896)   42,900 

Italy  (1901)    15.958 

United  States  (1900)    140,515 

In  none  of  the  above-named  countries  has  there  been 
any  decline  in  the  number  of  artisans  employed  in  the 
chemical  industries.  The  increase  in  the  United 
Kingdom  has  been  17,000;  in  Russia,  I2.ooo;  in 
Germany,  40,000;  and  in  the  United  States  62,030. 

Agriculture. — No  detailed  Tables  are  given  in  this 
respect,  but  in  regard  to  the  United  Kingdom,  Ger- 
many, and  the  United  States  the  following  estimated 
figures  are  gi\-en  :~- 

Numb«r  of       Nninbet  per  10,000 
Person*.  of  population. 

United  Kittgdcmi — 

1901   2,054^:00   495 

1891   2,266,000   601 

1881   2,479,000   711 

Germany — 

1895   8,045,000  1,554 

1882   8,064,000  1,783 

1875   not  stated  not  stated 

United  States  — 

19CO  10,187,000   1,348 

1890    8,380,000  1,338 

1886   not  stated  not  stated 

The  above  Table  shows  that  the  proportion  which 
the  agricultural  population  beats  to  that  of  the  entire 
country  is  three  times  greater  in  Germany,  and  two 
and  three-quarter  times  greater  in  the  United  States, 
than  is  the  case  in  Great  Britain  and  Ireland. 

Summary  of  Preceding  Sptcified  Manufacturing 

Industries. — From  the  snnuiuur]|''Tablcit  ^sirm  on 
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pages  436-438  of  the  Blue  -  book,  the  followiog 
totals  have  been  compiled,  gi%'iiig  the  estimated 
populations  ensaged  in  these  indnitries  at  thtee 
diffeitnt  dates : — 

Number  of         Number  p^r  to  000 
penoas.  of  popnlfttioa. 

United  Kingdom— 

190'  4,914,000  1,185 

iSqi  4,249,000  1,126 

1881   3,866,oco  1,109 

Germany — 

189s  4.694,000   907 

1882  3686,000    804 

i*';5  2.S35.COO*    573* 

*  These  figures  are  incomplete  became  of  the 
oraiuion  of  the  building  trades. 

United  States— 

1900  4,240,000   5G2 

1890  3-356.000  536 

1880  2,o82,ooot    4l5t 

t  Thtsse  Bgnm  do  not  include  proprietors  and 
members  of  firms. 

FVopOTtionately  to  population,  manufacturers  pro- 
vide more  employment  in  the  United  Kingdom  than 
in  either  of  her  two  chief  commercial  rivals.  This 
proportion  has  latterly  increased  at  a  slower  rate  than 
in  Germany  or  the  States.  Nevertheless,  an  increase 
has  taken  place,  so  far  as  the  twelve  specified  in- 
dustries are  concerned.  For  a  complete  comparison 
other  smaller  indostties  need  to  be  enumerated  and 
included.  On  that  account  too  great  a  reliance  should 
not  be  placed  upon  this  last  Table. 
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EDUCATION  IN  IRELAND. 
The  Irish  people  have  suffered  greatly  from  the 
want  of  an  efficient  national  system  of  education. 
Rdigions  and  racial  feuds  have  retarded  reforms,  and 
the  Imperial  Parliament  has  been  slow  to  take  the 
necessary  steps  to  ensure  a  rational  and  adequate 
edocation  of  the  people.  But,  as  the  seventieth  report 
of  the  Commissioners  of  National  Education  in  Ireland, 
just  issued,  shows,  there  is  progress,  slow  but  distinct, 
tovards  the  standard  of  mare  advanced  countries.  At 
the  time  of  the  appointment  of  the  Commission  in 
1831,  Irish  primary  education  was  at  a  very  low  ebb. 
There  were  comparatively  few  schools,  few  trained 
teachers,  no  suit^e  school  books,  and  no  general,  or 
approved  system  of  instniction.  Twenty  years  latn, 
the  coodititm  of  education  had  improved  but  was  still 
very  backward.  The  popnlaticm  of  Ireland  was  then 
^<S5'i385,  and  47  per  crat.  of  the  inhabitants  of  five 
years  old  and  upwards,  could  neither  read  nor  write. 
In  1891  the  population  had  fallen  to  4,458,775,  and 
only  14  per  cent,  of  its  inhalntants  of  five  years  old 
and  npwards  could  neither  read  nor  write.  Nor  must 
it  be  forgotten  lhat  it  was  the  younger  and  better 
educated  who  emigrated  to  the  number  of  2,000,000 
daring  this  period,  while  the  illiterates  were  persons 
who  were  too  old  to  leave  their  homes.  Again  in  [871, 
of  chiMren  of&veyean  and  under  ten  years  of  age, 


only  20  pim.eiili  LSlHct  read  and  write.  In  1901,  the 
per  centage  was  53'5.  The  growth  of  the  national 
achook  and  attendance  are  shown  in  the  feDoving 
taUes:— 

iS6i-  [901. 

Population    5,798,967  ..  4,458,775 

National  schools  . .        5>83o  . .  8,692 
Average  attendance    284,736  ..  482,031 
And  so  with  the  national  teachers— 

1861.  xqai. 

National  teachers....  6,500   11.897 

Partially  trained  ....  3,048   5,588 

Folly  trauMd........  3,453    6,309 

Of  the  teachers  now  serving  in  such  national  schools 
57  per  cent,  are  trained,  a  much  larger  percentage 
than  is  found  in  England  and  Wales. 

The  number  of  illiterate  voters  who  presented 
tbemaelves  at  the  last  General  Election  showed  that 
the  coodition  of  elementary  education  in  Ireland  was 
still  very  defective,  and  it  was  sought  to  diminish 
illiteracy  amongst  these  classes  by  modifying  the 
rules  for  evening  schools  so  as  to  admit  adults. 
The  experiment  has  t>een  mtm  successful  than  was 
expected.  In  1900  tliere'  were  01^  21  evening 
national  schools,  in  1903  there  were  1,263. 

But  if  there  has  been  improvement  in  these  vays 
in  recent  years  much  remains  to  be  done  in  other 
directions.  One  of  the  most  serious  defects  in  the 
national  system  is  the  wretched  condition  of  a  large 
number  of  the  school-bouses.  For  many  years  past 
the  Commissioners  have  been  urging  successive 
Governments  to  make  adequate  provision  in  the  annual 
estimates  for  this  purpose,  as  a  result  of  these 
representations  an  loter-departmental  Committee 
inquired  into  the  whole  question  in  August,  1902. 
"ThisCommittee,"  says  the  Commissioners,  ".imported 
to  the  Government,  but  up  to  the  present  neither  a 
copy  of  their  report,  nor  the  decision,  if  any,  arrived 
at  1^  the  Grovemment  and  the  Treasury  has  been 
communicated  to  us ;  and  nothing  has  been  done  b}- 
the  Execotive  to  give  effect  to  the  recommendations  of 
the  committee.  This  inaction  has  not  merely  been 
indirectly  injurious  to  the  provision  of  suitable  school 
houses,  but  it  has  actually  bro'jght  to  a  standstill  in 
hundreds  of  cases  the  work  of  building,  owing  to 
the  desire  of  managers  to  await  the  publication  of  the 
new  plans  and  scales  of  grants,  and  it  has  caused  us 
to  refrain  from  compelling  managers  of  unsatisfactory 
schools  to  apply  for  buildiDg  grants."  The  Commis- 
si<men  are  strongly  of  o^nion  that  unsatisfactory 
school  baOdingf  are  largely  responable  for  the  slow 
rate  of  educational  progress,  and  for  the  irregular 
attendance  of  pupils.  The  arrangements  for  heating, 
lighting,  and  cleaning  the  sdwol  houses  are,  as  a 
rule,  unsatisfactory  except  in  the  case  of  the  model 
schools,  schools  vested  in  the  Board,  convent  schools, 
and  other  large  schools.  In  very  many  schools, 
especially  those  situated  in  remote  or  impoverished 
localities,  these  matters  are  almost  entirely  neglected. 

The  average  daily  attendance  at  these  schools  as 
compared  with  the  numlf^jj(j|jij^)(g.©^gj^i8 
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bw.  It  is  only.  482,489.  or  aboBt  65  par  cent. '«f,tbe 
■nnber  <n  -the  tcdk,  m  compiled  wkh  8$  per  cent, 
ia  SroUand.  The  attendance  it,  hmravar,  dovdjt 
un|»oving  firom  year  to  year,  and  it  mtut  be  reoMm- 
bered  that  while  attendance  is  compulsory  tbroaslunit 
Scotland,  only  a  comparatively  small  portion  of  Ire- 
land is  under  the  operation  of  the  compulsory  law. 
Moreover,  the  school  bouses  in  Scotland  are  better 
nuuDtained  than  in  Ireland,  and  the  regularity  of 
attendance  of  ctiildren  is  stimulated  by  prizes.  In 
Ireland  there  are  no  funds  for  the  avarding  of  school 
prizes,  and  local  interest  in  edocation  is  much  less 
Iteen. 

Tlw  religioas  denominatioDS  of  tbe  pupils  od  the 
books  on  the  3 ist  December,  I903,were  as  follows: — 
Roman  Catholics,  74*2  per  cent;  Episctqialians,  l2-i 
per  cent. ;  Presbyterians,  1 1  -5  per  cent. ;  MethotUsta, 
1-3  per  cent. ;  tbe  rest,  0-9.  In  his  recent  book  on 
"  Rome  in  Ireland,"  Mr.  Michael  McCarthy  Miys 
that  "Education  has  become  almost  entirely  sectarian 
in  the  Irish  primary  or  national  schools,"  and  tbe 
official  figures  show  that  there  is  substance  in 
tbe  statement.  The  percentage  of  schods  having 
Roman  Catholic  and  I^testant  ptq)Us  in  attendance 
steadily  dwindles.  In  1893  it  was  45*5,  and  year  \yj 
year  without  a  break  it  baa  grown  smaller  imtil  in 
1903  it  was  only  33'i.  And  altbon^  there  are  in 
Ireland  2,853  schools  attended  "bf  papQs  of  bfHli 
dencNuinations,  2,000  of  these  schools  are  mider  ex- 
dnsively  Roman  Catb<dic  teachers,  and  only  a  trifle 
over  5  per  cent,  of  tbe  pupils  are  Protestants.  The 
''^■°>>°">g  schools  are  under  Protestant  teachers, 
and  tbe  percentage  of  Roman  Catholic  pupils  is  a 
Kttle  over  9  per  cent.  There  are  only  30  schools 
under  conjdot  Protestant  and  Catholic  teachers,  the 
attendance  at  which  is  30  per  cent.  Protestant  and 
70  per  cent.  Roman  Catholic.  Tbe  fdlowing  taUe 
is  instmctive : — 


Clerical. 

Lay. 

ReliaioBS 
Dcaominatitm. 

No.  of 
Mana- 
gcrt. 

No.  of 
School! 

No.  of 
Uana- 
gers. 

No.  of 
Schools 

i.igo 

5.773 

146 

'75 

Late  EfUbliihedChurch 

707 

1,06} 

■47 

409 

Preabjrterian   

m 

711 

i6j 

aia 

6a 

90 

II 

'5 

Other  DeDominationa  ... 

II 

19 

30 

36 

Total... 

".3*4 

7.6S6 

597 

8<7 

These  figures  show  that  there  are  5,948  Catholic 
national  schools  in  Ireland,  and  of  these  5,773  am 
under  priest-managers,  and  only  175  ander  lay* 
managers,  the  priest  having  more  than  tlurty-nine 
times  the  power  of  tbe  layman.  With  the  Protestant 
schoola  the  lay  element  is  much  stronger.  There  are 
2,555  iton-Catbolic  national  school?,  and  of  these 
1,883  are  under  clergymen-managers,  and  672  under 
lay-managers,  tbe  cleric  being  less  than  thrice  as 
powerful  as  the  layman. 


t  AUTUMN  RAINFALL  AND  YIRU)  OP 
WHEAT. 

.  Tbelbllawingmemanndomprepatcdbylfr.  Shaw, 
the  secretary  of  the  Metetmdogical  ConoGfl*  im  tbe 
gelation  on  tbe  ykld  tA  wheat  to  tbe  rainfaU  for  the 
last  21  years,  has  been  communicated  to  The  Times, 
by  Sir  Richard  Stracbey,  G.C.S.I.,  Chairman  of  tbe 
Meteorological  Council : — 

In  the  course  of  an  inquiry  into  tbe  distribution  of 
rainfall  and  other  meteorological  elements  in  tbe 
seasons  of  the  last  21  years,  a  relationship  has  been 
disclosed  between  the  autumn  rainfaU  and  the  subse- 
quent yield  of  wheat  which  is  so  remarkable  that  it 
deserves  special  notice.  Ftv  the  purpose  of  thia 
comparison  "  autumn  "  must  be  understood  to  mean 
the  period  from  the  36th  to  the  48th  week  (both 
iDcIusive)  of  the  year  as  dealt  with  in  the  li'eekiy 
Weather  Report.  The  1 3  weeks  cover  appnni- 
mately  the  months  of  September,  October,  and 
November,  and  tbe  rainfall  is  that  given  in  the- 
Weekly  Report  for  the  "  Principal  wheat-prodndne 
districts."  The  figures  for  eacb  year  are  shown  in 
the  following  table;  the  year  given  is  the  year  in 
which  tbe  crop  was  gathered,  tbe  corresponding 
rainfall  is  that  of  the  previous  autumn.  Tbe  figures 
for  the  yield  of  wheat  express  in  bushels  per  acre  the 
average  yield  for  England  as  given  in  the  annual 
returns  of  the  Board  of  Agricolture,  rounded  off  to 
the  nearest  half-busfael — 


Year. 

1884 
1885 
1886 
1887 
1888 
1889 
1890 
I891 
1892 

1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
190I 
1902 
1903 
1904 
>905 


Yield  of 

Wheat. 

Inch^f. 

30 

30-5 
27 

•28 

30 
31 
3>*5 

26 

•26 

30-5 
•26 

*34 

29 

35 
•33 
28-5 

31 
33 
•30 

26-5 


Mean 


Pi«viouB 
Autumnal 
KainfalL 
Inches. 
8'S 
S» 
IO*» 

7» 
7-0 

r-o  . 

6-5 
6-6 

9T 
9-& 

6-  9 

7*9 

7-  9 
I0*O 

5-0 

7-5 
8<o 

7-2 

5*8 
55 
104 
4-2 
7*3 


30-0   

*  Anomftlous  jpari. 

The  obvious  {general  conclusion  to  be  drawn  from 
this  table  may  be  briefly  stated ;  disregarding  for  a 
moment  the  figures  marked  with  an  asterisk,  the 
yield  of  wheat  goes  up  as  the  autunm  rainfall  goes 
down,  uid  vice  v^rs^,^^^^^  GoOglc 
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'  Bat  the  relatioiHndicated  is  tnuch  more  specific  tlian 
a  mere  general  statement  would  imply.  It  may  be 
pot  into  a  more  precise  ronn,  as  follows : — With  cer- 
tain exceptions  every  inch  of  autmnn  rainfall  involves 
a  diminution  of  the  yield  of  whnt  lot  the  following 
year  by  a  bushel  and  a  quarter  per  acre.  It  may  be 
premised  that  die  extiane  Tariation  of  yield  wu  fitun 
26  bnshela  in  1892,  1893,  and  1895,  to  35  bnshds  in 
r898.  If  the  yield  he  computed  from  the  autumn 
rainfidl  by  subtracting  from  Uie  datum  of  39*5  bushels 
per  acre  a  bushel  and  a  quarter  iat  every  hich  of 
autumn  rainfall,  the  "computed  yield"  obtained  in 
(his  way  shows  an  astonishing  agreement  with  the 
«ctua]  yield  given  in  the  official  returns. 

In  seven  years  out  of  the  21  the  agreement  is 
within  half  a  bushel.  But  perhaps  the  general 
accuracy  of  the  relationship  is  more  strikingly 
manifest  if  the  years  when  the  calculation  fails  most 
signally  to  give  the  yield  are  considered.  In  seven  of 
the  years  the  actual  yield  differed  from  the  com- 
puted yidd  l^as  much  as  2-5  bushels  or  more,  on  the 
one  side  <n:  the  other.  These  are  the  years  marited 
with  an  asterisk  in  the  table.  Two  of  the  seven 
years  were  l88fl  and  1903,  when  the  crops  were 
flooded  by  summer  rains  amounting  to  upwards  of 
10  in.,  and  the  yield  fell  below  the  computed  \-alue 
by  2-5  bushels  in  each  case.  The  two  exceptional 
years  1887  and  1899,  when  the  crops  exceeded  the 
•cfxnputed  yield  by  2-5  and  3  bushels  respectively,  are 
very  interesting,  for,  although  tfae  autumn  rainfall 
came  up  to  the  average  as  regards  amount,  it  was  so 
■rregulariy  dtstiibtited  that  thm  were  eight  weeks  out 
of  the  thirteen  in  the  one  case  and  ten  weeks  in  the 
other,  when  the  rainfall  wasl  e»3  than  the  20  years' 
average,  the  funount  kn  the  quarter  being  brought  up 
to  the  aver^  by  exaggerated  rainfall  in  a  few  weeks. 
These  might,  therefore,  be  called  dry  autumns  from  a 
certain  point  of  \iew,  in  sptte  of  their  having  the 
average  total  rainfall,  and  the  yield  corresponds  with 
(he  results  for  dry  autumns  rather  than  one  with  aver- 
age rainfall.  The  two  consecutive  years  1895  and 
1896  are  also  interesting  ;  1895  is  memorable  as  the 
year  of  the  extremely  cold  February,  a  truly  anoma- 
lous year.  Its  yield  of  wheat  was  3*5  bushels  below 
the  compated  amount,  but,  strange  to  relate,  the 
following  year,  which  had  in  addition  tfae  ad%-antage  of 
a  wy  dry  winter,  gave  a  yield  above  the  computed 
re  torn  by  4-5  bushels  per  acre,  as  though  the  unused 
productive  power  of  1895  had  not  been  lost  in  conse- 
<{aence  of  the  exceptional  cold,  but  stored.  The  two 
years  taken  together  would  agree  admirably  with  the 
rule.  The  remaining  exception  year  is  1893,  a  yearof 
phenomenal  drought. 

Thus  every  year  when  the  difference  between  the 
computed  and  actual  yield  is  more  than  two  bushels  is 
otfaOTrise  conqncuously  anomalous,  except  the  years 
1887  and  1899,  and  for  those  years  the  diverf^ncies 
have  been  already,  to  some  extent,  explained.  In  the 
■enuuning  seven  years  the  computed  yidd  diffm 
from  the  actual  yield  by  «a  amount  between  half  a 
bushel  and  two  bnshds.   An  examination  of  the 


details  of  the  statistics  does  not  diminish  the  eWdenee 
of  correspondence  between  the  two  sets  of  figures, 
but  we  need  not  consider  the  details  here. 

Various  reasons  may  be  given  for  regarding  the 
autumn  -rainfall  aa  likely  to  influence  the  yield  of 
wheat ;  the  washing  of  nitrates  from  the  soil  1^  the 
Mln  orthe  postponemmt  of  sowing  to  tfae  firing  on 
accoimt  of  tfae  wet  are,  no  doubt,  e&ctive,  bnt  that 
all  causes  should  combine  to  make  the  dryness  of 
autumn  the  dominant  factor  in  determining  the  yield, 
as  It  clearly  is,  is  very  remarkable. 

The  averages  both  of  yield  and  of  rainfall  are  taken 
over  large  areas;  the  figures  are,  in  fact,  the  only 
ones  immediately  available  for  the  purpose  of  such  a 
comparison  io  the  returns  of  the  Board  of  Agriculture 
and  the  Meteorological  Office  respectively.  What 
modification  the  induction  would  suffer  if  the  inquiry 
were  to  be  pursued  for  separate  districts  or  individual 
5dds  has  yet  to  be  determined. 

In  the  meantime  the  rdationsfaip  clearly  indicates  a 
clue  to  such  phenomena  as  the  deficiency  of  yidd  in 
1904,  after  the  favourable  seasons  of  that  year,  in  the 
excessive  autumn  rainfalls  of  1903 ;  and  it  is  suffi- 
ciently remarkable  that  when  I  fint  computed  the 
yields  on  (he  principle  of  deducting  from  39*5  a  bushd 
and  a  quarter  for  each  inch  of  autumn  rainfall,  and 
extended  the  calculation  to  the  years  1904  and  1905, 
without  knowing  at  the  time  the  wheat  yidd  of  either 
year,  tfae  computed  yield  of  1904,  26-5  bushels  per 
Acre,  was  sabseqoently  found  to  agree  with  the  actual 
yidd,  which  is  entered  at  26-52  bnshds  in  the  official 
returns.  This  agreement  at  once  raises  the  interest- 
ing speculation  whether  the  »cqitional]y  large  yidd 
of  34-5  bosfaels  per  acre  for  1905,  computed  from  the 
small  autumn  rainfifdl  of  1904,  will  he  borne'  out  to 
the  same  degree  of  accuracy.  At  any  rate,  it  seons 
clear  that  in  the  absence  of  some  extraordinaiy 
abnormality'  of  the  seasons  between  now  and  next 
September  the  yidd  of  wheat  for  England  must  be 
unusnaDy  large.  W.  N.  Shaw. 


THE  GROWTH  OF  LOCAL  EXPEN- 
DITURE. 

The  growth  of  apenditure  by  local  authixities 
has  of  late  years  been  very  rapid,  and  the  Local 
Taxation  Returns  just  issued  give  no  indications  of 
slower  expansion.  They  afford  much  occasion  for 
thought  and  even  anxiety.  In  the  financial  year 
1884-  5  loiaX  expenditure  (including  expenditure 
defrayed  out  of  loans)  was  /44,053,904,  in  1902-3  it 
had  risen  to  /92,8f>2,545  ;  that  is  to  say  in  less  than 
twenty  years  it.  bad  much  more  than  doubled.  But 
this  ra{Hd  growth  is  slow  as  compared  with  that  of 
expencKture  defrayed  out  of  loans.  In  1884-5 
expenditure  was  j£ 9,853,793,  in  1902-3  it  had  risen 
to  ^^36,968, 1 98;  in  less  than  twenty  years  it  had 
nearly  quadrupled.  The  total  expetuUiure  which  stood 
at  £sh90lfi99  in  1884-85,  hit*/ K«ei^t>gJA  to 
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^^128,968,743.    Examination  of  the  detaili  01  loan 
npenditiire  show  the  main  incieases  to  be  as  below:— 
1884-S.  19M-3. 
£  £ 

Electricity  Supply   —  4,161,794 

Highways  andStieet  Im- 
provements   2,399,688  6,a38,7to 

Lunatic  A^lamB   260,858    ..  1,124,244 

Works,  Open  Space*,  &c.  92,200  . .  804,540 
Public    Buildings  and 

Officet   I70."3   ..  3*6»<«4 

Schools    i.38St5o8  2.312,051 

Sewerage    9**5,385    ..  2.502,611 

Tramways    108,517    ..  4,675,591 

Waterworiis    1.231,598    ..  4.304,959 

The  amount  of  the  outstanding  loans  has  moie 
than  quadrupled  in  the  last  thirty  years,  standing  at 
jf92,820.ioo  in  1874  5,  /3ro.6o7,49j  in 

1902-3.  The  returns  disUngutcb  as  fiu-  ai  practicule 
authoiitiet  acting  for  areas  which  were — ( 1 )  Metrc^x)- 
litan,  (2)  eatra-metropolitan  but  wholly  urban,  (3) 
partly  uiban  and  partly  rural,  and  {4)  wholly  rural. 
Taking  1874-5  1902-3  as  the  years  of  comparison, 
the  increases  under  thete  several  heads  are  as 
follovs: — 

1874-5.  1603-J. 
£  £ 
Metropolitan   21,007,799  ..  67,518,225 

Extra-metropolitan,  but 

wholly  Urban   61,516,173  270,042,566 

ExtTB-metrop<ditan,partIy 

Urban,  partly  Rural . ,  10,113,975  28,62r,64i 
Wholly  Rural    182,163  ••  4,428,061 

It  will  be  seen  that  the  increase  in  the  "  Whdiy 
Rnral*'  expenditure  has  been  comparatirdy  much 
more  rapid  than  elsewhere,  and  that  there  has  been 
an  tncmse  in  **  Eztra-nwtropolitaD,  bat  wboDy 
Rural "  <^  no  less  than  ^208,526,403. 

Gross  estimated  rental  and  rateable  value  show 
lemarlcable  increases,  bat  nothing  like  the  growth  of 
expenditure : — 

Eaffland  and  Wale*.  1874  75.  igoa-j. 

£  £ 
Gross  estimated  Rental  136,408,462  ,.  231,089,809 

Rateable  Value    115,646,631  .,  191,106,528 

In  the  metropfilis  the  growth  has  been  proportion- 
ately larger : — 

Gross  estimated  Rental   25,148,033  ..  48,895,764 
Rateable  Value  ......    20,672,765  ..  40,677,589 

It  follows  from  the  foregdng  figures  that  the 
burden  of  the  rates  has  become  much  heavier.  In 
'874-5  ^  estimated  population  of  England  and" 
Wales  was  23,724,834,  and  the  average  amount  per 
head  of  population  of  publir  rates  raised  was  \(m.  zd., 
in  1902  3  it  had  risen  to  /^i  lOs.  6d.  In  the  same 
period  the  average  amount,  per  head  of  population, 
of  loans  outstanding  had  increased  from  £1  18s.  3d. 
per  head  to  £ii  4s.  8d.  If  London  alone  is  taken 
the  figures  show  that  London  has  relied  less  upon 
loans  than  the  Provinces.  The  Londoner  pays 
nearly  three  times  as  much  in  rates  as  be  did  thirty 


years  ago,  as  from  £1  4s.  1  id.  in  1894-5  t*>  £l  S^- 
in  1902-3;  but  the  average  amount  per  head  of 
population  of  loans  outstanding  has  not  very  much 
more  than  doubled,  as  from  £b  2s.  7d.  to 
j^i4  14B.  ltd.  If  Government  grants  and  Local 
TaxatioQ  Duties  and  other  smns  received  from 
Imperial  fimds  by  local  antfamities  are  conridered,  it 
win  be  found  that  the  average  amount  per  head  of 
popolatioii  in  Loodm  has  incicaaed  from  2s.  ii*3d. 
in  1874-5  9*'  S*^'  1902-3,  snd  in  the  rest  of 
England  and  Wales  from  is.  i-Qd.  to  7s.  6-3d., 
whilst  the  average  amotmt  per  fund  of  rateable  %-alue 
has  increased  in  London  from  5-9d.  in  1874-5 
IS.  o-7d.  in  1902-3,  and  for  the  rest  of  England  and 
Wales  from  yod.  to  is.  5'id.  The  prii»cipal  pur- 
poses for  and  in  respect  of  which  the  local  authorities 
of  England  and  Wales  received  moneys  from 
Imperial  funds,  and  taking  the  greatest  increases  in 
the  thirty  years,  are  shown  below : — 

Administration  of  Poor 

Law  and  Relief,  &c.. .  178,271    ..  1,061,873 

Maintenance  of  Lunatics  180,536    . .  766,066 

Education    ( elementary 

and  others)   69*677  5-234.959 

Police....   i,i87»399  2.393.5H 

Sahtries  of  Medical  Offi- 
cers, Sanitaty  Inspec- 
tors, &c   50,572    ..  I54>32fr 

In  respect  of  the  defici- 
ency caused  by  the 
Agricultural  Rates 
Act,  1896,  in  the  pro- 
duce of  rates    —  1,328,01^ 

Under  provisions  of  Lo> 
cal  Government  Act, 

1888,  in  aid  of  rates  . .  —       ..  1.815^23. 

The  total  grants  incurred  in  the  period  advanced 
from  ;fi,68i,399  to  ^12,849,284.  It  will  be  re- 
membered in  coimeclion  with  the  outstanding  loans 
of  the  local  authorities  that  the  majority  of  those 
owing  for  harbours,  piers,  and  docks  are  not  charged 
on  the  rates.  Others,  such  as  those  incurred  for 
waterworks,  gas  works,  and  markets  are  primarily 
charged,  in  many  cases,  on  the  revenues  of  the 
undertakings  for  which  they  have  been  raised,  and 
constitute  a  charge  on  the  rates  only  in  the  event  of 
such  revenues  proving  insufficient  to  meet  the 
amounts  payable  as  interest  on  the  loans,  and  the 
amounts  required  to  be  provided  for  the  repayment 
of  the  loans. 


PAUPERISM  IN  TOWN  AND  COUNTRY. 

The  pauperism  returns  for  1904  show  that  the 
increase  of  indocM*  pauperism,  both  actual  and  pro- 
portioiute,  in  the  year  was  considerable,  and  that  for 
the  quarter  ended  December  31st,  it  was  higher  than 
at  the  corresponding  date  in  any  of  the  nreceding 
forty  years.  But  thecn|Q(fefltR^&iig@dDgltfieanied 
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from  dw  taUes  b  the  companitiTC  growth  of  LoDdon 
pauperism.  If  the  conntiy — that  is  to  say  Eoglaod 
and  Wales— as  a  vhole,  is  taken,  we  find  that  although 
pauperism  has  increased  in  the  last  three  years— as 
<rom  a  ratio  per  1,000  inhabitants  of  21-8  in  1901,  to 
24-2  in  1904  — taking  indoor  and  out-door  combined 
it  was  lower  in  1904  than  in  any  year  earlier  than 
1890.  If  the  paupers  had  borne  the  same  proportion 
to  estimated  population  at  the  end  of  December  in 
1904,  as  they  did  in  the  same  period  in  1874,  1884, 
«nd  1894  respecdve^,  the  numbers  would  have  been— 
in  the  same  proportion  as  1874,  1,067,9^5,  instead  of 
S1M16;  1884,  907,564.  instead  of  816,216  ;  1894, 
321,557,  inatoul  of  816,216.  But  if  we  limit  the 
Teview  to  London,  mocb  less  satisfactory  Ggnres  are 
revealed.  Taking  indoor  and  out-door  panperisn 
combined,  the  ratio  per  1,000  inhabitants — 26-7 — is 
higher  than  for  any  year  since  1874.  And  if  the 
paupers  had  home  the  same  proportion  to  estimated 
population  in  the  last  week  of  December,  1904,  as 
(hey  did  in  that  week  in  1874,  1S84,  and  1894,  it 
would  be  found  that  the  position  has  worsened 
instead  of  bettoed  as  is  the  case  with  the  conntty  as 
awfaole.  The  numbers  would  have  been  as  follows: — 
In  the  same  proportion  as  in  1874,  133,065  instead  of 
124,409;  1884,  110,965,  instead  of  134,409 ;  1894, 
111,371,  instead  of  124,409. 

A  large  part  of  the  increase  in  the  last  quarter — 
71,904— was,  however,  attributable  to  a  few  districts 
only.  The  net  increase  in  London  (chiefly  in  the 
Poplar  and  Wandsworth  Unions)  at  the  end  of  the 
<]aarter  was  10-4  per  cent.  In  the  Croydon  Union  it 
was  78-2  per  cent.,  and  in  the  West  Ham  Union, 
where  the  numbers  rose  during  the  quarter  from 
14,655  to  39,776,  the  increase  was  103*3  per  cenL 

The  growth  in  indoor  (Mupetism  is  very  marked. 
Taldi^  England  and  Wales  as  a  whole,  the  latio  per 
■,000  inhaUtants — 7-6— was  higher  in  1904  than  for 
any  year  covered  by  the  tables,  that  is  to  say,  during 
the  last  forty  years.  And  so  with  London,  where  the 
ratio  per  1,000  inhabitants  for  1904  was  16-5.  In 
1864  it  was  only  10*3.  It  is  very  noticeable,  too, 
that  whilst  taking  the  whole  csuntiy,  the  ratio  of 
indoor  paupers  in  1904  was  7*6  and  of  outdoor  16*6 ; 
in  London  the  figures  are  respectively  16*5  and  10-2, 
Taming  to  outdoor  paupers,  the  figures  show  a 
decrease  in  tlw  country  as  a  whole  from  37-9  in  i8(>4 
to  i6'6  in  1904,  and  in  London  from  23*3  to  10*2 ; 
hot  whereas  the  ratio  in  1904  for  the  conntry  at  i6'6 
was  lower  than  for  any  year  prior  to  1896,  the  ratio 
for  London  at  io*a  was  higher  than  for  any  year 
since  1887. 


WEST  INDIAN  AGRICULTURAL 
CONFERENCE,  1905. 

The  fifth  West  ^dian  Agricultural  Conference  was 
held  at  Pnt'Of-Spain,  Trinidad,  from  January  4th  to 
13th.  The  rq>resentatives  included  tiie  principal 
<^Bcers  connected  with  the.  chemiea],  botaidcal  uid 
educational  services  in  the  West  IndieSi  aud  the 


scientific  officers  on  the  staff  ctf  the  Imperial  Depart- 
ment of  Agriculture,  as  also  delegates  from  the  Agri- 
cultural  Boards  and  the  chief  Agricultural  Societies. 

The  Conference  was  formally  opened  on  January 
4th  by  the  Governor  (Sir  Henry  M.  Jackson, 
K'.C.M.G.).  In  his  opening  address  the  President 
of  the  Conference  (Sir  Daniel  Morris,  K.C.M.G,, 
the  Imperial  Commissioner  of  Agriculture)  reviewing 
the  agricultural  situation,  expressed  the  opinion  that 
marked  progress  had  taken  place  in  regard  to  the 
sugar-cane,  cacao,  cotton,  and  other  industries,  and 
icfeired  to  the  hearty  manner  in  which  the  planters 
and  the  scientific  men  were  worUng  together  for  the 
welfare  of  the  West  Indies. 

In  the  proceedings  of  the  Conference  a  prominent 
position  was  assigned  to  the  sugar-cane  indnstry,  the 
first  subject  on  the  agenda  being  the  "Results  of 
repent  experiments  with  seedling  canes  and  roanurial 
^petiments  in  the  West  Indies."  A  paper  on  the 
sifgar-cane  etperiments  in  British  Guiana,  by  Pro- 
fessor J.  B.  Hatrison,  was  read.  Professor  J.  P. 
d' Albuquerque  then  presented  some  of  the  results  of 
the  experimental  work  fat  Barbados,  who  was  fol- 
h>wed  by  Dr.  WaUs,  iriio  dealt  widi  the  experiments 
ia  the  Leeward  Idftnds.  A  paper  showing  the  OKel* 
lent  results  that  had  been  obtained  with  seedling 
canes  on  a  group  of  estates  in  Trinidad  was  presented 
by  Dr.  Urich. 

The  next  subject  brought  up  for  discussion  was  the 
Qane-farming  Industry.  The  discussion  was  opened 
by  the  Hon.  6,  Howell  Jones  (British  Guiaiui}  and 
Professor  P.  Carmody  (Trinidad).  Sir  Henry  Jackson 
described  a  very  satisfactory  system  of  cane  faiminc 
in  vxifgiiA  in  Fiji. 

Other  papers  that  were  presented  to  the  Conference 
in  connwtion  with  this  industry  included  reviews  of 
the  priocipal  bisect  and  ftmgcdd  pests  of  the  sugar* 
cane,  the  field  treatment  of  cane  "tops  "for  pbnting, 
and  the  polarometric  detemdnationor  sucrose. 

Trinidad  being  the  foremost  cacao-produdng  colony 
in  the  West  Indies,  conddetahle  interest  attached  to 
the  discussion  of  important  subjects  relating  to  that 
industry.  Mr.  Hart  read  a  paper  dealing  with 
experiments  that  are  being  carried  ou  with  the  view 
of  improving  the  health  and  productiveness  of  cacao 
trees.  This  was  followed  by  a  paper  prepared 
by  Mr.  J.  G.  de  Cannes,  one  of  the  leading  cacao 
planters  in  Trinidad.  Among,  the  points  raised  hi 
the  discussion  iriiidi  received  ctmsidenihle  attention 
was  that  of  shade  for  cacao  trees.  It  was  iqipaient 
that  widdy-divergoit  views  v«e  held  in  this 
connection  in  the  various  islands.  In  Trinidad,  it  was 
considered  that  shade  trees  were  indispensable;  in 
Grenada,  cacao  trees  did  not  appear  to  require  shade ; 
while  in  other  islands  cacao  was  grown  both  with  and 
without  shade.  It  was  suggested  by  the  president 
that  a  series  of  experiments  might  be  carried  out  in 
Trinidad  Iqr  the  Agricultural  Society  with  a  view  to 
obtaining  definite  information  on  the  subject. 

The  attention  of  the  Conference  wa$  next  turned  to 
the  fhiit  indnstry.  Mr.  J»g]Bae&efAU]3i@gl)3ead 
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a  short  paper  upun  the  efforts  to  establish  a  fruit 
industry  in  Barbados.  The  president  briefly  re%iewed 
the  situation,  pointing  out  that  the  conditions  in  the 
different  islands  as  regards  the  export  of  fiuit  were 
vety  dissimUar.  Barbados  enjoyed  an  advantage  ov^ 
the  other  islands  in  this  matter,  since  Barbados  was 
the  last  port  of  call.  Experience  had  shown  that 
friut  could  be  satisfactorily  shipped  from  Barbados  to 
England  fen  eight  months  of  the  year  in  the  ordinary 
holds  of  the  vessel,  without  cool  storage,  provided 
the  ships  were  adequately  ventilated.  Two  of  the 
ships  of  tbe  Royal  Mail  Company  had  been  fitted 
with  cold  storage,  and,  in  the  case  of  shipments  by 
these  vessels,  there  had  been  no  difficulty  as  to  the 
condition  of  the  fruit  on  arrival.  The  industry  could 
not  be  in  an  entirely  satisfactory  condition  until  all 
tbe  ships  bad  been  fitted  up  in  the  same  manner. 

The  subject  of  the  recently  established  cottqn 
industry  was  next  brooght  forward .  Brief  statements 
were  made  by  Mr.  J.  R.  Bovell  (Barbados),  Dr. 
Watts  (Leeward  Inlands),  and  Mr.  W.  N.  Sands  (St. 
Vincent). 

Attention  was  also  devoted  to  matters  connected 
with  agricultural  education.  The  results  of  the  efforts 
that  have  been  made  to  introduce  the  teaching  of  the 
principles  of  agricultural  science  into  colleges  and 
secondary  schcK>ls  were  reviewed  by  Mr.  Horace 
Deigbton  and  Professor  d' Albuquerque  (Barbados), 
and  Professor  Carmody  (Trinidad).  Mr.  J.  H.  Collens, 
Inspector  of  Schools,  read  a  paper  on  schocd  gardens 
and  school  shows  in  Trinidad. 


AUSTRALIAN  PRIMARY  EDUCATION  * 

If  there  is  any  one  point  on  which  the  AustraUan 
people  are  unanimous  it  is  the  right  of  every  child  to 
have  the  means  of  education  placed  within  his  reach, 
and  it  is  very  rarely  that  exception  is  taken  in  the 
State  Parliaments  to  the  cost  of  popular  instruction, 
which,  flo  far  as  the  public  schools  were  concerned, 
amounted  in  1902.3  to  ;f2,oo2,39i,  or  more  than  10s. 
per  head  of  population.  Each  State  has  its  own 
educaUonal  system,  but  all  are  on  a  secular  basis,  and 
ample  provision  is  made  for  enabling  children  in  the 
most  remote  parts  of  the  Commonwealth  to  obtain  a 
fur  share  of  instmctioD.  In  New  South  Wales  a 
public  school  may  be  established  in  any  place  where  a 
regular  attendance  of  not  less  than  twenty  children  is 
guaranteed. '  Where  the  number  is  less  a  provision;  ] 
school  may  be  formed.  There  are  also  halttime 
schools,  where  twenty  children,  within  a  radius  of 
ten  miles,  can  be  assembled  in  groups  of  ten  each ; 
and,  in  addition,  house-to-house  schools,  where  three 
or  more  groups  are  placed  under  an  itinerant  teacher. 
In  the  case  of  these  two  latter,  the  residents  have  to 
provide  the  necessary  rooms,  but  all  ether  charges  are 
borne  by  the  State.  Private  tal<n3,  or  governesses, 
are  subsidised  to  tbe  extent  of      per  head  on  an 
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average  attendance  up  to  a  maximum  of  /35  per 
annum,  subject  to  the  condition  that  two  fimilies- 
share  in  the  tuition,  and  that  there  is  no  State  school 
readily  accessible.  In  Victoria  the  conditions  are- 
much  tbe  same  as  in  New  South  Wales,  but  it  is  not 
customary  to  start  a  full-time  school  unless  there  is  a 
reasonable  chance  of  an  average  attendance  of  at 
least  fiAeen  children  being  maintained.  Where  tbe- 
nnmber  of  children  is  less,  the  schods  are  either  made- 
half-time,  or  the  parents  are  paid  for  the  conveyance 
of  their  children  to  school.  This  is  fotind  more- 
economical  than  ha\-ing  separate  schools  for  a  dozok 
or  less  children  each.  Where  there  is  railway  com- 
munication the  fares  for  school  children  are  largely 
reduced.  In  Queensland,  there  must  be  an 
average  attendance  of  thirty  children  to  secure- 
the  opening  of  a  State  school,  which  may  not» 
however,  be  too  near  one  already  established.  Ir> 
addition  the  residents  must  be  prepared  to  pay  one- 
fifth  of  the  cost  of  erecting  and  furnishing  tbe- 
necessary  bnfldings,  A  provisional  school  may  be 
established  where  the  average  attmdance  \it11  not  be- 
less  than  twelve,  and  the  nearest  existing  school  is, 
not  less  than  twelve  miles  distant,  but  the  readents 
are  required  to  defray  one-fifth  of  the  cost  of  erectifHi 
and  furnishing.  There  are  also  a  few  half-time  pro- 
visional schools.  In  South  Australia  a  pubUc  school 
may  be  established  where  an  average  attendance  of 
twenty  children  can  be  maintained  ;  and  a  pronsional 
school  where  the  attendance  is  under  twenty,  but  not 
less  than  twelve.  There  are  also  half-time  and 
special  schools,  tbe  latter  giving  full-time  instruction^ 
although  the  attendance  is  less  than  tweUv.  Tbe 
whole  of  the  cost  is  'bamt  by  the  State,  which  also 
pays  a  fair  rental  for  any  bnildings  provided  by  resi- 
dents for  use  as  provisional  or  special  schools.  In 
Western  Australia  an  average  attendance  of  twenty 
children  is  uecessary  to  secure  the  establishment  of 
a  public  school.  Half-time  schools  are  allowed  where 
the  aggregate  attendance  at  the  two  divisions  numbers- 
sixteen.  Pro^isional  schcK}ls  may  be  established  where 
there  is  no  other  school  within  four  miles  and  where 
an  average  attendance  of  from  ten  to  nineteen 
children  can  be  secured.  In  sparsely-populated  dis- 
tricts house-to-house  schools  are  permitted.  Special 
schools  may  be  established  in  places  too  remote  from 
tbe  metropolis  to  be  regularly  inspected.  In  these  the 
teachers  are  pud  salaries  higher  than  those  given  in 
ordinary  State  scluxds  of  tbe  same  azt.  In 
Tasmania,  a  State  school  muit  bave  an  average 
attendance  of  not  less  than  twenty  children.  In 
thinly-populated  districts,  provisional  schools  may  be 
formed,  and  itinerant  teachers  employed  where  the 
families  are  so  scattered  that  the  children  cannot  be 
gathered  into  a  single  school.  Occasionally,  where 
there  is  a  falling  off  in  the  standard  attendance,  tbe 
schools  receive  special  asnstance.  There  are  nigh^ 
schools  in  several  of  the  States,  but  the  number 
is  r^idly  decHning.  At  tbe  deae  of  1903  there  were 
7,218  State  schools  in  tbe  C<»amoiiweakb,  with  an 
aven^  eiirobnentDi9liz^sg<j^5(0£)6l£  average 
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attendanoe  of  455i343 ;  the  average  animal  cost  per 
■•cholar  in  average  attendance  being  £,\  2s.  Qd.,  or 
incloding  cost  of  school  premises,  12s.  8d.  The 
•cost  is  highest  in  Western  Anstralia,  and  lowest  in 
Tasmania.  In  return  for  this  ezpenditore,  school 
atteadance  has  been  made  compulsory  in  the 
Taxions  States,  but  the  law  is  not  always  strii^ently 
«ilfbiced.  These  figures  do  not  include  the 
(Mirate  idiools,  ^  which  there  are  a  lai^  numfaer^ 
^irith  an  attoidance  of  several  thousand,  chfldren. 
TUs  viddyspread  diffodoa  of  ]iopnlar  educaticm 
«xjdBins  the  fiut  not  ouly  why  Australians  are  such 
•extenafve  readers,  but  also  i^y  almost  every  township, 
however  small,  boasts  its  local  paper,  sometimes  two 
or  more,  where  the  population  is  not  much  larger 
tbau  that  of  a  good*sised  English  village. 


JAPANESE  INDUSTRIES. 

According  to  recent  returns  there  are  840  factories 
in  Japan  in  which  the  services  of  chemists  are  perma- 
nently engaged.  This  number  does  not  include  tmly 
chemical  iactoriei  in  the  narrow  sense  of  the  word, 
bnt  also  gas  worics,  paperworks,  ceramic  and  lacquer 
works;  sugar  factories  and  breweries  are  not  com- 
prised within  them.  Of  the  840  works  above  men- 
tioned, steam  and  wator-power  are  used  in  190.  There 
'are  only  two  establishments  employing  more  th9n  500 
workpeople ;  86  more  than  100 ;  207  more  th»n  50 ; 
and  in  348  more  than  30  operators  are  engagecl. 
Among  the  joint  stock  companies  comprised  in  the 
above  enterprises  there  are  75  for  the  production  of 
-salt,  43  for  the  production  of  pharmaceutical  pro- 
ducts, 95  for  illuminating  oils,  40  for  matches,  49  for 
the  manufacture  of  indigo,  4  for  other  colours,  4  for 
gas,  6  for  the  production  of  incense.  The  Japanese 
chemical  industry  gives  employment  to  38,591  work- 
people, according  to  a  report  pubtisbed  recently  by 
the  Japanese  Government,  of  whom  12.966  are  in 
establishments  run  by  steam  and  water-power,  and 
25.625  in  the  remaining  factories.  In  the  match 
£u:tories  there  are  five  women  operatives  to  each 
■nan.  The  average  number  of  hours  worked  is 
twelve,  while  in  the  more  important  factories  this 
tmmber  is  reduced  to  ten.  The  average  wages  of  the 
men  are  about  7d.,  and  of  the  women  about  5d. 
In  match  factories  the  women  over  14  years  of 
age  leoeive  from  3|d.  to  6d.  a  day,  and  below  that 
age  from  less  than  id.  to  3d.  a  day.  According  to 
the  latest  statistics  of  [midnction,  the  output  of 
Ughtiog  dls  in  1899,  in  J^q)an  represented  a.value  of 
about  one  million  sterUny;  soli^iate  of  potash,  in 
1898,  ^26,000;  sulphate  of  soda,  86,000,  and 
sulphuric  acid,  ^^90,000.  The  Ji^MUiese  Government 
takes  a  very  keen  interest  in  indnstrial  progress,  and 
«ndeavouis  to  promote  it  by  means  of  industrial 
associations,  periodical  literature,  and  numerous  edu- 
cational establishments,  where  technical  instruction 
is  given,  itUtr  aliOf  in  dyeing,  htcqaeting,  gilding, 
netalb^gjr,  and  brewing. 


THE  PEARL  OYSTER  FISHERY  OF 
CEYLON. 

A  recent  report  of  Mr,  James  Homell,  the  marine 
biologist  to  the  Ceylon  Government,  deals  with  the 
decrease  among  the  fisfaable  oysters  since  March 
1902.  It  seems  that  the  factors  which  tend  to 
redoction  in  the  number  of  oysters  in  any  bed  fall 
under  two  categories:  (a)  thue  which  afiect  spat, 
and  oysters  under  one  or  two  years  of  tgt ;  and  (b) 
^ose  which  mOitate  against  the  well-being  of  those  in 
or  approaching  the  pearl,  producing  stage.  In  one 
particular  quarter,  sand  disturbances  effected  a  great 
deal  of  harm.  In  1900  the  whole  area  was  thickly 
spread  with  oysters,  but  with  every  recurrent  period 
of  stonny  weather  these  oysters  suffered  thinning  by 
encroachment  and  overwash  of  sand.  A  subsidiary 
cause  of  destruction  was  the  ravages  of  the  boring 
sponge,  CUont  indica,  which  was  specially  active  in 
one  section,  riddling  the  valves  and  sapping  the 
vitaUty  of  tte  oysto*  by  the  drain  it  causes  upon  the 
nacre-secreting  glands.  Oat  of  400  specimens 
examined,  310  were  affected  by  ctioHe,  leaving  less 
than  23  per  cent,  as  the  proportion  free  from  infection. 
In  another  case  overcrowding  had  serious  results,  on 
account  of  the  huge  deposits  of  spat  which  fell  upon 
the  older  oysters.  In  the  first  year  the  effects  were 
very  little  marked,  but  *'  little  by  little,  as  the  mjiiads 
of  newcomers  flourished  and  increased  in  size,  the 
wdl'being  of  the  older  generation  was  affected,  a 
result  that  showed  itself  first  by  arrest  of  the  growth 
of  the  shell,  and  then  by  starv'ation,  lowered  powers 
of  reproduction,  and  wide-spread  mortality."  Owing 
to  the  exceptional  activity  of  the  pearl  oyster  during 
six  or  twelve  months  of  its  existence,  the  younger 
generation  has  a  great  advantage  over  the  older  in  the 
^tniggle  for  existence.  The  young  ones  mount  on  the 
topmost  parts  of  the  older  ones,  and  intercept  food 
particles  which  would  otherwise  pass  to  the  latter. 

Mr.  Howell  looks  to  a  break  in  the  fisher^'  cycle  in 
1907,  a  more  or  less  prolonged  blank  cycle,  whereof 
the  duration  will  be  largely  dependent  upwii  ^^-hethn 
large  measures  of  transplantioo  be  resorted  to,  seeing 
that  in  certain  districts  no  fall  of  spat  has  taken 
[dace  for  two  years. 


GENERAL  NOTES. 


CULTfTATIOM  OF  TRA.  IH  THE  CAUCASUS.— A 

recent  Diploniatic  and  Consular  Report  (No.  628, 
Miscdlaneoos  Soies),  contains  a  memorandum  by 
Mr.  P.  Stevens,  His  Majesty's  Consul  at  Batoom  on 
the  cultivation  of  tea  in  the  Caucasus.  Tlie  industry 
seems  to  be  progressing  very  satisfactorily,  about  810 
acres  being  under  cultivation.  The  crop  in  1902 
amounted  to  36,900  lbs.,  and  increasing  slighOy  yielded 
38,700  lbs.  in  1908.  The  pricei  obtained  from  18.3d. 
to  s*-  per  Russian  lb. 
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cbeapest  qualities  are  purchaseci  by  the  Russian 
GovemmcQt  for  the  use  of  its  troops,  while  the 
medium '  qualities  find  a  ready  market  in  Moscow, 
KharkofT  and  other  towns  where  they  are  purchased 
by  the  municipalities  for  use  in  hospitals,  asylums  and 
kindred  iDStitulioos.  It  is  feared  that  with  the  in- 
crease of  the  area  under  cultivattOD,  a  great  scarcity  of 
labour  will  be  experienced,  especially  at  the  picking 
seasons.  At  the  present  cost  of  labour,  assuming  an 
average  selling  price  of  one  rouble  per  Russian  pound, 
each  dessiatine  12-/  acres)  of  properly  cultivated  land 
should  yield  a  clear  annual  profit  of  400  roubles,  no 
allowance  being  made  for  administration  expenses. 
It  is  pointed  out  that  a  rise  of  25  per  cent,  in  the 
price  of  the  labour  needed  for  hoeing  and  picking  in 
the  summer  would  increase  the  annual  expenses  by 
65  roubles  per  dessiatine,  pri^xMlionately  reducing 
the  profit. 

1'.' 

Rapid  Transit  for  Pkoduce.— The  efforts  of 
the  Italian  Chamber  of  Commerce  in  London  to 
induce  Italy  to  accelerate  the  speed  of  trains  carrying 
fruit  and  agricnltnial  produce  generally  from  Italy  to 
the  nortbem  ports  Europe  seem  likdy  to  be 
successful.  It  b  proposed  to  despatch  a  train  twice 
weekly  from  Uflan  to  cAntw^,  the  trains  itom  the 
rest  of  Italy  concentrating  at  Milan,  and  covering  the 
journey  thence  to  Antwerp  in  48  hours.  The  goods 
will  then  pass  vid  Harwich  to  the  London  and 
provincial  markets.  FraiKe  has  already  established  a^ 
service  of  the  kind  from  her  warmer  latitudes  to  her 
northern  [torts,  and  the  transit  trains  from  Vienna 
reach  London  (nearly  1,000  miles  in  a  direct  line)  in 
48  hours.  The  new  railway  through  the  Simplon 
Tmmd  nmst  relieve  the  traffic  on  the  MontCenis  and 
St.  Got  hard  lines,  and  wiQ  be  the  fourth  trans-Alpine 
InnDel  coastmcted  in  living  memory.  These  three 
routes  will  become  more  and  more  competitors  for 
the  traffic  to  the  United  Kingdom,  the  Spltigen  route 
being  reserved  for  Gennany,  Russia,  and  Central 
Europe. 

High  Tasiffs  and  Imports.— In  reviewing  the 
British  iron  and  steel  exhibits  at  St.  Louis,  Mr. 
Seymour  Bell,  the  British  Commercial  Agent  in  the 
United  States,  mentions  incidentally  that  American 
experience  shom  that  a  high  tariff  does  not  always 
jxevent  a  great  increase  of  imports.  Thus,  the 
importation  of  knives  to  the  Umted  States  in  1903 
showed  an  increase  of  13  per  cent,  over  that  of  1902, 
though  the  average  duty  paid  was  78-i9>per  cent., 
ad  valorem.  Scissors  increased  27  per  cent.,  the  duty 
averaging  51-50  per  cent.,  ad  valorem.  That  orders 
are  not  always  looked  after  by  British  manuracturers 
as  they  might  be  is  instanced  by  a  conversation  Mr. 
Bell  had  with  the  representative  of  aa  American  con- 
cern working  under  British  patents.  This  repre- 
sentative  declared  that  he  bad  received  personal ' 
inquiries  from  visitors  from  Eiirope  for  some  of  thdr 
manufactures.  He  had  to  refer  them  to  the  British 
house,  who  were  unrepresented  at  the  Exhibition,  as 


his  company  is  prohibited  from  selling  in  Europe. 
This  was  merely  quoted  to  show  how  eaaSy  orders 
may  be  lost  when  a  comparative^  small  outlay  would 
show  the  goods  to  the  world. 

The  Population  of  France.— According  to 
official  statements  appearing  in  the  French  yiwmo/ 
Officiely  the  euess  of  Urths  over  deaths  in  1903 
was  73,106;  in  1902, 83,944,  or  157,05010  two  years, 
whidi,  added  to  the  population  as  detenuined  in 
1901,  namely,  38,961,945,  makes  the  number  of 
inhabitants  in  France  in  1903,  39,118,995.  There 
were  826,712  tnrths  in  1903,  against  845,378  in  1902, 
a  decrease  of  18,666  and  a  decrease  of  24,332,  as 
compared  with  the  average  birth-rate  of  the  last  ten 
years.  The  number  of  deaths  in  1903  was  753,606,  a 
a  decrease  of  7,82$  as  compared  with  1902,  and  a 
decrease  of  54,788  in  comparison  with  the  average 
for  the  past  ten  years.  The  number  of  marriages 
recorded  in- 1903  was  245,996,  an  increase  of  1,210  as 
compared  with  1902,  and  4,119  in  comparison  with 
the  last  decennial  average.  The  number  of  divorces 
is  steadily  increasing,  behig  8,919,  or  488  more  than 
in  1902,  and  1,758  more  than  the  average  for  the  post 
ten  years.  The  increase  in  the  population  is  not  doe 
to  a  larger  tnrth-rate,  for  the  number  of  births  in 
1903  was  the  smallest  in  the  last  ten  years,  but  to  a 
decrease  in  the  annual  number  of  deaths,  the  latter 
in  1903  being  less  than  in  any  year  dnce  1893,  with 
the  exception  of  1897. 

British  Trade  with  Morocco.— Mr.  Vice- 
Consnl  Snuth's  report  npon  the  trade  of  Tangier  and 
district  for  1903  mentims  Uie  posiibility  of  fiirUieriAg 
trade  between  Morocco  and  Cheat  Britain  in  oertun 
directions.  For  example,  British  tanners  might  do 
well  to  give  Moorish  goat-skins  a  trial.  They  are  at 
present  being  exported  in  large  quantities  to  America, 
vH  the  United  Kingdom.  These  goat  skins  ave  sold 
t.  o.  b.  London  at  an  average  price  of  9d.  per  lb. 
The  sldns  exported  from  the  Tangier  district  are 
reported  to  be  the  finest  in  Morocco,  and  native 
dealers  are  paying  considerably  more  attentirai  to  the 
selection  and  preparation  of  them  than  formeriy. 
There  is  again  a  large  market  in  Morocco  for  semo- 
lina, in  which  Mr.  Consul  Smith  thinks  Britidi 
traders  dioald  be  able  to  compete  bvoonUy, 
and  it  might  be  worth  thdr  lAIle  to  procure 
samples  of  the  qualities  required  for  the  Morocco 
market.  With  the  rapidly-increasing  population  at 
Tangier,  the  building  trade  has  received  a  great 
stimulus  and  there  is  a  large  demand  for  building 
material  of  all  descriptions.  At  present  the  bricks 
and  tiles  are  mostly  of  French  origin.  The  tables  of 
exports  and  imports  show  that  French  trade  made  more 
progress  in  the  year  under  review  than  that  of  any 
other  country ;  German  trade  too  seems  to  be  gra- 
dually retrieving  its  position  largely  owing  to  cheap 
freights  on  German  Imes,  and  cheap  handling  at  the 
Gennan  ports  of  discharge.->But  at  .the  ports  of 
Tangier  and  LaiBi$licetltt!/ lUCHC^ibSom  is  ctiU 
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(saTing  Spain)  weU  ahead  of  other  nations.  It  is  a 
matter  for  regret  that  the  Consular  reports  for  1903 
relating  to  Morocco  are  only  available  to  the  public  in 
February,  1905.  The  long  delay  in  their  publication 
deprives  them  of  much  of  their  value. 

FUPAKATION  OF  MiCA  FOR  THK  MaRKRT.— A 
paper  recently  read  by  Mr.  G.  A.  Stonier  before  the 
Inalitnte  of  Mining  and  Metallu^,  on  "Mka 
MisiBK  in  Ndloie  (Sontbem  India),"  contained  sume 
reowks  on  the  manner  in  which  the  material  mined 
is  prepared  for  the  market.  The  mica  is  carried  from 
the  mines  to  the  dressiog-sheds  in  saucer  shaped 
baskets,  18  inches  in  diameter  and  6  inches  deep. 
The  headman  selects  and  personally  splits  up  the 
good  plates  with  a  piece  of  hoop-iron,  or  with  a 
cheap  knife  (with  3-iDdi  blade  and  4-inch  handle, 
bought  for  a  couple  tiS  annas  in  the  bazaar),  into  ilat 
I»ece%  free  from  flaw  or  crosa-graining,  about  one- 
dghth  <^  an  indt  in  thiclmen.  lliese  pieces  are 
passed  on  to  women  or  children,  who,  with  a  knife, 
and  a  sheet  of  tin  or  zinc  as  a  templet,  mark  on  them 
u  large  a  rectangle  as  possiUe.  The  cnttli^  along 
these  ruled  lines  is  then  done  by  men  with  <»dinary 
European  garden-shears,  of  which  one  end  is  firmly 
embedded  in  a  block  of  wood  buried  in  the  ground, 
so  that  the  cutting  edge  hes  in  a  vertical  plane.  The 
poorer  qualities  of  mica  are  treated  in  the  same  way, 
and  the  rectangles  are  lied  into  bundles  of  various 
sizes  and  grades  according  to  conditions.  In 
obtaining  143  tons  of  mica  at  Mellore,  2,097  persons 
were  emidoyed  in  1903. 


meetings  of  the  society. 
Ordinary  Mbktimgs. 
Wednesday  evenings,  at  8  o'clock  :— 

March  i.— ''The  British  Art  Section  of  the  St. 
Limis  EiUUti<m."  By  IsidoKr  SpieluanM,  F.S.  A. 
SikEdwakdPotMtss,  Bart.,F.R.A.,  will  preside. 

March  8.— "Ethics  of  Japanese  Society."  By 
Baron  Suyehatsu.  The  Rioht  Hon.  Lord 
Redesdale  will  preside. 

March  15. — "Methods  of  Design  in  Mohamme- 
dan Art."    By  E.  H.  Hankin. 

March  22.—"  The  Present  Aspect  of  the  Fiscal 
Qaesti<Hi.**  By  Sir  Cbaslis  Malcoui  Kennrdy, 
K.CM.G.,  C.B. 

March  29.— "British  Woodlands.*'  By  the 
Right  Hon.  Sir  Herbert  Maxwell,  Bart., 
MJ. 

April  5.— 

April  12. — "The  use  of  Wood  Pulp  far  Paper 
Making."    By  Charles  Phillips. 

Dates  to  be  hereafter  announced  : — 
'  "  The  Protection  of  Buildings  from  Ughtning." 
By  Killingworth  Hedges,  M.Inst.C.E. 

"The  Supply  of  Electricity."  By  James Xelsoh 
Shoolbred,  B.A.,  M.Iost.C.E. 


"  Application  of  Electricity  to  the  Location  ot 
Mineral  Deposits."   By  Alfred  Williams. 


Indian  Section. 
Thursday  afternoons,  at  4.30  o'clock : — 

March  16.—"  Manipur  and  its  Tribes."  By  T. 
C.  HoDSON  (late  I.C.S.). 

April  6.—"  The  Prospects  of  the  Shan  States." 
By  Sir  J.  George  Scott.  K.C.LE.  ("Shway 
Yoe"),  Superintendent  and  PoUtical  Officer,  Soutbem 
Shan  States. 


Colonial  Section, 
Tuesday  afternoons  at  4.30  o'clock  ; — 

February  28.— "The  Manufactures  of  Greater 
Britain.— I.  Canada."  By  C.  F.  Jusr,  Canadian 
Government  Service  in  London.  The  Right  Hoh  . 
Viscount  Ridley  will  preside. 

March  a8.-^The  Manofactures  of  Greater  Britain. 
—II.  Australasia."  By  the  Hon.  Walter  Hakt- 
well  Jaues,  K.C.,  Agent-General  for  and  bte 
Premier  of  Western  Australia. 

May  II. — *<  The  Manu&ctures  of  Greater  Britain. 
—III.  India."   By  Henry  John  Tozer,  M.A. 

May  23.— "The  Cape  to  Cairo  Railway."  By 
Sir  Charles  H.  T.  Metcalfe,  Bart»  M.Inst.C.E. 

Applied  Art  Section. 
Tuesdays,  at  4.30  or  8  o'clock : — 

Makch  21,  8  p.m.— "West  Country  Screens 
and  Rood  Lofts."  By  F.  Bligh  Bond,  P.RJ.B.A. 
G.  F.  BoDLEV,  R.A.,  will  preside. 
-  April  ii,  4.30  p.m. — "The  Monumental  Treat- 
ment of  Bronze."  By  J.  Starkib  Gardner.  Sir 
George  Birdwood,  K.C.I.E.,  C.S  I.,  will  preside. 

May  16,  4.30  p.m. — "Popular  Jewelry."  By 
Monsieur  Lalique  (Paris).  Arthur  Lasenby 
Liberty,  J. P.,  will  preside. 


Cantor  Lectures. 
Monday  evenings,  at  8  o'clock : — 

DuGALD  Clerk,  M.Inst.C.E.,  "  Internal 
Combustion  Engines."    Four  Lectures. 

Lrcture  III.— February  z-j .—Examples  of 
Internal  Combustion  Engines  in  Jfritain.~-Co3l  gas 
and  producer  gas  engines,  Crossley,  National,  Stock- 
port—BUst  furnace  gas  engines,  CockerOl,  Oechel- 
hauser,  Kooling,  Crcaal^,  National— Petrol  engines, 
Wfdsley,  Liddeley,  Daimler— Heavy  cnI  eagines^ 
Deisd,  Homsby,  National,  Crossley. 

Lecture  IV.— Maech  b^Futttrv  Develop- 
ments —  Suction  producers  —  Blast  furnace  gas — 
Producer  gas  in  power-stations— Marine  gas  and 
oil  engines — Line  of  advance. 

Herbert  Laws  Webb,  Telephony.** 
Four  Lectures. 

Lecture  L— March  13.  -^^fhtb^  Imtm- 
ments.-lhe  telephftfeitizMctostf^i™^^  tele- 
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phone— Telepbone  receivers  — Tdephooe  transniit- 
tets— Evolution  of  the  modem  transmitter— Design 
of  trmnsmitters  and  receivers— Signalling  appliances— 
Onnplete  teleplione  instnimenta— Protective  appM- 
aoces— Spedal  fimns  of  tdephones— Special  uses  of 
the  telephone. 

Lecture  II.— Mahcm  20.— Telephone  Lines.— 
■Characteristics  of  telephone  current — Necessity  for 
metallic  circuits— Overhead  hnes— Types  of  telephone 
line  construction— Telephone  cables— Evolution  of 
spedal  type  of  cable  for  telephone  ■work— Conduits— 
DisbibutioD^^Aerial  cables— Means  of  increasing 
range  of  transmission— Longdistance  telephony. 

Lecturk  m.— March  2^.  — Telephone  Ex- 
rAa«^w.— Reqairements  (rf  a  telephone  exchange— 
Early  types  of  switchboard— Evolntion  of  moltiple 
switchboard— Switchboard  signals— Automatic  sig- 
nals—Various types  of  exchanges— Various  methocb 
of  operating— Common  battery  exchanges— Diatrii 
bution  of  wires— Power  plant— Telephone  buildings 
—Automatic  exchanges— Conduct  of  telephone  traffic. 

Lecture  IV.— April  i.—DtvelopmetU  and 
rar7yj.— Supremacy  of  tdephonk  communication- 
Essential  features  of  modem  telephone  service— Or- 
ganisation of  telephone  plant  and  busines*— Evolu- 
tion of  telephone  rates— Scientific  telephone  tariff- 
Effect  of  area  on  cost  —Varying  demands  of  con- 
sumers—Graded classes  of  ser%ice— Telephone  de- 
\-elopment  in  different  countries — Long  distance 
-service  and  rates.  - 

Alan  S.  Cole,  C.B.,  "Some  Aspects  of 
Ancient  and  Modern  Embroidery."  Two 
Lectures. 

May  I,  8. 

Henry  Willock  Ravenshaw,  Assoc. 
M.Inst.C.E.,  Mem.Fed.Inst.Min.Enjf.,  "The 
Uses  of  Electricity  in  Mines."   Two  Lectures. 

May  15,  22. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Fib.  a?..  SOCIETY    OF  ARTS.  John-atreet. 

Adelphi,  W.C.,  8  p.m.  (Cantor  Lecture.)  Mr. 
Dugald  Clerk,  "  Ipternai  Combuition  Engines." 
(Lecture  III.) 
Farmers'  Club,  Whitehall-court,  S.W.,  4  p.m.  Mr. 
Anker  Simmoni,  "  The  Heavy  PreMoie  of  Taxation 
on  the  A^cultnral  Interest." 
Surreyort,  is,  Great  Georp9-strMt,  S.W.,  8  p.m. 
Ur.  Harold  Griffin,  "Some  Propo»li  for  Im- 
proving the  Law  and  Practice  of  Rating  Pro- 
prrty," 

Gcographica],  University  of  London,  Burlington. 

gardens,  W.,  8}  p.m. 
ActnariM,  Staples- inn  Hall,  Holboni,  s  p.m. 
Camera  Club,  Charing* cross- road,  W.C.,  8}  p.m. 
Medical,  II,  Chandos-street,  W.,  S^p.m. 
TiBSDAY,  Fkb.  a8,,. society  OF  ARTS,  John-street, 

Adelphi,  W.C.,  4i  p.m.   [Colonial  Section.)  Hr. 

C.  F.  Jurt, "  The  Handactorei  of  Greater  Britain 

—I.  Canada." 


National  Service  L«acne,  Caxton-liall,Vestminttn', 
S.W.,  Slp.m.  Admiral  Sir  Edmund  Fremantlo 
and  Major  Raymond  Smythiei,  "1  he  Naval  and 
MiliUty  AdvanUges  of  XJnIvowal  Naval  and 

Military  Training." 
Colonial,  Whilei«U  Rooms,  Whitehall-place.  S.W., 

4i  p.m.    Mr.  Hubert  Reade,  "  English  Schools 

and  Colonial  Education:  How  can  theylte linked." 
Royal  Institution,  Albemarle-ttreet,  W..  5 

Prof.  Karl  Pear«>n,  ''Some  Recent  Biometric 

Stndin."  (Lectarel.) 
Central  Chamber  of  Agriculttirs  (at  the  H0V8B  or 

TKS  SoctBTY  OF  Arts),  ii  a.m. 
Medical  and  Chirurgical,  so,  Haaover-squaro,  W., 

8}  p.m. 

Civil  Engineers,  S5,  Great  Goonre-ttreet.  S.W., 
8  p.m.  Mr.  Richard  William  Allen,  "Jinrface- 
Coodenring  Plants,  and  the  Value  of  the  Tacnam 
Produced." 

Antbiopolosical.  3,  HanaveMqaare.  W„  4  p.m. 
Horticultural,  Tincenl-eqaare,  S.W.,  3  p.m.  Hon. 

J,    H.    Turner,  "Fhitt    Growing    in  Brittlh 

Columbia." 

Wbdkbsdav,  MAacH  1...SOCIETY  OF  ARTS,  John-street. 

Adelphi,  W.C.,  8  p.m.  Mr.  Isidore  Spielmann, 
'■  The  British  Art  Section  of  the  St.  Louis  Ex- 
hibition." 

Roy^  Archzological  lutitntien,  ao,  Hanover- 
square,  W.,  4  p.m. 

Obstetrical,  so,  Hanover- square,  W.,  8  p.m. 
Thi'KSDAY,  March  s. ..Royal,  Burlington-house,  W.,  4}  p.m. 

Antiqttaries,  Burlington -house,  W.,  SJ  p.m. 

Linnean,  Burlington  -  house,  W.,  6  p.m.  i.  Rev, 
T.  R.  R.  Stebbing,  "  Zoological  Nomenclature. 
International  Rules  and  others."  a.  Dr.  G. 
Heibert  Fowler,  '*  Blscayan  Plankton.  Part  IV. 
The  Thaliacea." 

Chemical,  Bnrtington-house,  W.,  5)  p.n.  r.  Ur. 
J.  Campbell  Brown,  "The  Latent  Heat  of  Evapora- 
tion of  Benzene  and  some  other  Compounds." 
2.  Messrs.  F.  B.  Power  and  P.  Tutin,  "The 
Relation  between  Natural  .ind  Synthetic  Glyccr>-1- 
phosphoric  Acids."  j.  Messrs.  W.  H.  Perkin,jun., 
and  S.  S.  Pickles,  "  The  Reduction  of  Isophtiwlic 
Acid.?  4I  Mr.  A.'V.  Stewart,  "The  TranuanU- 
tioa  of  Geometrical  Isomers." 

Royal  Inttitntioa,  Atbenarie-strerti  W.,  5  pja. 
Prof.  H.  H.  Turner,  "  Recent  Astronomical  Pro- 
greaa."  (Lecture  I..) 

Electrical  Engineers,  35,  Great  George- street,  S.W., 
8  pm.  Discussion  on  Mr.  Donald  Murray's  paper, 
"Type  Setting  by  Telegraph." 

Civil  and  Mechanical  Engineers,  Cazton-h all,  West- 
minster, S.W.,  8  p.m.  Mr.  James  F.  Reade, 
"  Esgineering  Expert  Evidence," 

Camera  Clnb,  Charlng-crosa-road,  W.C.,  Q  p.m. 
Fmiday,  March  j... Royal  Institution,  Albemarte-street,  W., 
8  p.m.     Weekly  Meeting  9  p.m.    Chevalier  G. 
Marconi,  "  Recent  Advances  in  'Wreless  Tele- 
graphy." 

Art  Workers'  Guild,  Clifford'i-ioa  Hall.  Fleet- 
Street,  E.C.,  8  p.m.  Paper  on  "  Plaster  Moulding 
andCastii^." 

Hospitals  Associatioa,  Charing  cross  Hospital,  W.C  , 
8  p.m.  Ur.  Donald  J.  Mackintosh,  "The  Control 
of  HospiUl  Bapenditnre  irith  ElEciency." 

Geologlsta'  Association,  Uaivertity  CoHege,  W.C, 
8  p.m. 

Philological,  University  College,  W.C,  8  p.m. 
Qn^ett  Microscopical  Club,  so,  Banovec-sqnaiek 
v.,  8  p.B. 

SArURSAT.  Uarcb  4...Rc^  Institution,  Albmnarle-street, 
W.,3P'a>-  Ur.  D.  G. HmrO.  "Archtedac}-" 
(Lecturell.)    Digitized  by  CaOOglC 
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NOTICES, 


NEXT  WEEK. 

Monday,  March  6,  8  p.m.  (Cantor  Lec- 
ture.) DUGALD  Clerk,  M.Inst.C.E..  "In- 
ternal Combustion  Engines.**    Lecture  IV. 

Wednesday,  March  8,  8  p.m.  (Ordinary 
Meeting.)  Bakon  Suvematsu,  "  Ethics  of 
Japanese  Society." 

Further  details  of  the  Society's  meetings 
will  be  found  at  the  end  of  this  number. 


CANTOR  LECTURES. 

On  Monday  evening,  February  27th,  Mr. 
DuGALD  Clerk,  M.Inst.C.E.,  delivered  the 
third  lecture  of  his  course  on  "  Internal  Com- 
bustion Engines.*' 

The  lectures  will  be  published  in  the  Journal 
during  the  summer  recess. 


COLONIAL  SECTION. 
Twsday  afternoon,  February  28th ;  the  Right 
Hon.  Viscount  Ridley  in  the  chair. 

The  paper  read  was  "  The  Manufactures  of 
Greater  Britain.— I.. Canada, "  by .C.  F.  Just, 
Canadian  Government  Service  in  London. 

'  The  paper  and  report  of  the  discussion 
will  be  published  in  a  future  number  of  the 
journal. 


CANTOR  LECTURES  ON  MUSICAL 
WIND  INSTRUMENTS. 

Mr.  D.  J.  Blaiklev's  Cantor  Lectures  on 
"Musical  Wind  Instruments  "  have  been  re- 
printed from  the  journal,  and  the  pamphlet 
(price  One  Shilling)  can  be  obtained  on  appli- 
cation to  the  Secretary,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C.  A  full  list  of 
the  Cantor  Lectures,  which  have  been  pub- 
lished separately,  and  are  still  on  sale,  can  be 
obtained  on  application  to  the  Secretary. 


PROCEEDINGS  OF  THE  SOQETY. 


INDIAN  SECTION. 

Thursday  afternoon,  February  i6th ;  Sir 
Steuart  Colvin  Bayley,  K.C.S.L,  CLE., 
in  the  chair. 

The  Chaiuian  regretted  the  cause  of  his  pre- 
siding on  this  occuicai,  namdy,  the  enforced 
absence  of  XjcoA  Geoife  Hamilton. 

The  paper  read  was — 

THE  INDIAN  CENSUS  REPORT,  190:. 
By  Sir  C.  A.  Elliott,  K.C.S.L,  LL.D. 

In  drawing  up  this  paper  I  have  endeavoured 
to  avoid  coming  into  competition  with  the  ex- 
cellent paper  read  by  Mr.  Baines  in  March, 
[903,  and  entitled  "  Gleanings  from  the  Indian 
Census  of  1901.*'  He  dealt  mainly  with  the 
statistics  then  on  record,  for  the  report  was 
not  published  till  the  middle  of  1904.  I  have 
called  my  paper  the  '*  Indian  Census  Report,*' 
and  in  doing  this  I  fear  I  have  taken  a  rather 
presumptuous  title,  for  the  official  report  on  the 
Census  of  1901  is  a  vast  compilation  of 
statistics  contained  in  three  large  quarto* 
volumes,  besides  about  60  subsidiary  volumes 
for  the  different  provinces,  and  it  is  also  a  work 
of  great  erudition,  enriched  with  information 
and  speculation  on  many  abstruse  subjects 
connected  with  the  ethnology  and  the  religions 
and  social  customs  of  the  people.  It  is  idle  to 
suppose  that  anyone  could,  in  a  short  paper  to 
be  read  before  this  Socie^,  present  anything 
like  a  complete  sketch  or  review  of  so  great  an 
argument,  and  my  effort  will  be  simply  to  offer 
a  few  remarks,  illustrating  the  most  salient  and 
interesting  points,  as  a  sample  of  the  harvest 
to  be  gleaned  by  those  who  care  to  pursue  the 

study  of  this  import^itSSSitj^iQ^lO^teglo- 
Indian  literature.  ^ 
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The  Census  of  1901  was  carried  out  under 
the  supervision  of  Mr.  H.  H.  Risley,  C.S.I., 
who  has  throughout  his  term  of  service  shown 
a  special  interest  in  ethnological  and  social 
questions,  and  whose  work  on  the  "  Tribes  and 
Castes  of  Bengal,"  published  in  1891,  was  a 
valuable  addition  to  general  knowledge. 
When  he  was  promoted,  in  September,  1902,  to 
the  post  of  Home  Secretary  to  the  Government 
•of  India,  the  task  of  completing  the  report  was 
handed  over  to  Mr.  Gait,  who  had  distinguished 
himself  in  conducting  the  Census  of  Assam  in 
1891,  and  that  of  Bengal  in  1901.  Portions, 
however,  of  the  present  report,  and  especially 
parts  of  the  chapters  on  religion,  caste,  and 
marriage,  are  Mr.  Risley's  own,  and  we  owe 
the  chapter  on  the  147  vecnacidar  languages 
spoken  in  India  to  the  accomplished  pen  of 
Dr.  Grierson. 

The  Census  of  India  has  a  static  and  also  a 
dynamic  side.  The  scientific  man  leams  from 
it  the  actual  facts  concerning  the  population 
'  on  a  given  date*  while  the  administrator  leams 
also  the  movement  of  the  population,  and  the 
changes  which  have  taken  place  during  the 
past  decade  or  series  of  years.  The  enumera- 
tion is  a  more  elaborate  business  than  it  is  in 
England  or  in  any  European  country.  It 
records  not  only  the  ordinary  statistics  as  to 
number  and  density  of  inhabitants,  age  and 
sex,  marriage  and  widowhood,  and  infirmities 
and  occupations,  but  also  as  regards  religion 
And  the  various  sects  into  which  the  chief 
religions  are  split  up,  language  and  education, 
castes  and  the  subdivisions  of  caste.  In  Mr. 
Risley's  words  (Report,  p.  2) — 

"  It  enables  the  rulers  of  India  to  take  stock  of 
their  position,  and  to  see  how  it  has  fared  with  the 
people  committed  to  their  charge.  It  fixes  the 
statistical  data  on  which  all  administrative  action 
most  be  based.  It  tells  the  governing  body  what 
manner  of  men  they  have  to  deal  with ;  how  many 
will  suffer  from  a  biiuie  of  the  lains,  or  will  benefit 
by  a  weU'Conceived  scheme  of  hrigation ;  what  an 
the  prospects  of  a  new  line  of  railway;  what  propor- 
tion of  the  population  will  be  reached  by  a  reduction 
of  taxation ;  to  what  extent  an  overworked  Govern- 
ment will  be  relieved  by  a  transfer  of  jurisdiction,  and 
what  interests  will  be  affected  by  the  change." 

The  Indian  Empire  contains  one  and  three- 
quarter  millions  of  square  miles,  or  more  than 
the  whole  of  Europe,  excluding  Russia.  Within 
this  area  294  millions  of  people  were  enume- 
rated on  the  ist  March,  1901,  of  whom  four- 
fifths  were  resident  in  British  territory,  and 
one-fifth  in  Native  Stales.  The  mean  density 
of  the  population  was  ib;  per  square  mile,  and 


it  varied  from  552  per  square  mile  in  the  Delta 
of  Bengal,  to  150  in  the  Deccan,  and  60  or  70 
in  Burma.  There  are  many  districts  in 
Bengal  and  the  United  Provinces  in  which  the 
density  exceeds  500 ;  some  in  which  it 
approaches,  and  one  in  which  it  exceeds,  1,000 
per  square  mile. 

With  such  figures  the  spectre  of  over- 
population is  ever  present  to  the  eyes  of  the 
Indian  Gbvemment,  and  the  first  question  fot 
the  solution  of  which  we  turn  to  the  Census 
Report  is :  What  is  the  rate  of  the  increase  ? 
How  fast  is  the  fiood  mounting,  and  will  a  time 
come  when  it  will  overtop  its  barriers,  and 
exceed  the  limits  of  food  production  ?  We 
have  now  had  four  censuses,  more  or  less 
complete,  in  1S72,  1881,  1891,  and  1901,  and 
the  answer  given  by  the  figures  of  this  series 
is  worthy  of  careful  study.  In  1872,  the 
number  counted  was  205  millions,  and  it  is 
now  294  millions;  but  we  must  not  assume 
from  this  that  there  has  been  an  increase  of  89 
millions  in  thirty  years.  The  Census  of  1873 
'  did  not  include  Kashmir  or  most  of  the  Native 
States,  and  since  that  time  Upper  Burma, 
British  Biluchistan,  and  several  tracts  on  the 
borders  of  Assam  and  the  Punjab  have  been 
added  to  British  territory.  Then  again,  there 
has  been  improved  accuracy  in  the  cairjring 
out  of  every  census,  due  both  to  the  larger 
experience  of  the  officials  engaged  in  the  work, 
and  also  to  the  gradual  allaying  of  the  fears 
and  suspicions  with  which  the  operation  was 
and  still  is  to  some  extent  regarded  by  large 
numbers  of  the  people.  After  making  these 
deductions,  the  recorded  increase  works  out  to 
the  following  figures  : — 


Increase 
of 
Area. 
Millions. 

Improve- 
meot  of 
Method. 
Milliont. 

of  Popltn. 
MUtioni. 

Total. 
HUlioat. 

1872  8t  .. 

33 

12 

3 

48 

1881-91 

Si 

20 

34 

1891-1901 

4i 

" 

Total .... 

41 

■4J 

33i 

89 

The  true  growth  of  the  population,  after 
making  allowances  for  the  larger  area  of 
territory,  and  for  greater  accuracy  in  the 
enumeration,  appears  to  be  33J  millions  in 
29  years,  or  16  per  cent.  ;  not  much  more 
than  ^  per  cent.  i>er  annum.  Such  a  result 
gives  rise  to  a  feeling  of  relief.  It  affords 
reason  to  hope  that  we  are-not  drifting  into 
certain  disaster  tiet»ligtt<tlid4a6dl^l£popu- 
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lation  up  to  a  fif^ure  at  which  it  would  be 
impossible  for  the  land  to  sustain  them.  On  a 
survey  of  the  entire  conditions  of  the  country, 
we  may  rest  assured  that  there  is  sufficient 
room  for  expansion  over  the  area  still  un- 
cultivated, for  improvement  in  the  method  of 
cultivation,  and  for  the  increase  of  artificial 
irrigation,  to  provide  food  and  employment  for 
a  people  increaung  in  number  at  this  rate,  if 
they  will  not  exceed  this  rate,  for  many  years 
to  come. 

But  when  we  look  closer  into  the  causes 
which  have  controlled  the  rate  of  increase,  we 
cannot  feel  the  same  satisfaction.  In  the 
period  of  1872-81,  there  was  a  series  of  bad 
seasons,  culminating  in  the  great  famine  of 
1876-8,  and  this  kept  down  the  growth  of 
population  to  the  small  figure  of  3  millions. 
The  next  decade  was  one  of  general  agricultural 
prosperity,  and  was  marked  by  no  severe 
drought.  As  a  result,  the  national  increment 
was  26  millions,  or  nearly  10  per  cent.  In  the 
last  decade,  the  sufferings  of  the  people  from 
the  two  great  famines  of  1896-7  and  1899-1900 
were  very  severe,  and  the  effect  of  the  mortality 
thus  caused  is  shown  in  the  small  increase  of 
4^  millions.  Had  each  of  the  three  periods 
been  as  prosperous  as  the  middle  one,  the 
population  in  29  years  would  have  grown,  not 
34>  l3ut  73  millions.,  and  the  danger  of 
over-population  and  exhaustion  of  the  soil 
would  have  been  far  more  alarming.  It  is  the 
business  of  the  Government  of  India  to  cope 
with  these  seasonal  calamities,  and  to  draw 
their  sting  by  measures  of  prevention  and 
remedy.  The  more  we  are  successful  in  doing 
this,  the  more  urgent  will  the  demand  be  for 
measures  to  increase  the  productive  power 
of  the  soil,  and  to  provide  new  occupations 
and  new  means  of  livelihood. 
■  The  total  rise  of  4^  millions  in  the 
population  of  the  whole  of  India  during 
the  last  decade  is  the  resultant  produced 
by  combining  together  those  areas  in  which 
there  has  been  an  actual  decrea&e  due  to 
famine  with  those  which  have  enjoyed  fairly 
normal  prosperity.  The  tract  Tvhich  suffered 
80  grievously  waa  about  6oo,oco  square  miles, 
or  nearly  a  third  of  India,  and  comprised  the 
whole  of  the  Central  Provinces,  Central  India, 
Rajputana  and  Baroda,  the  greater  part  of 
Berar,  half  of  Bombay,  two-fifths  of  the  United 
Provinces,  and  a  quarter  of  the  Punjab.  In 
this  tract  the  population,  which  numbered  109 
millions  in  1891,  fiell  to  98  millions,  a  loss  of  11 
millions,  or  over  10  per  cent.  On  the  other 
hand,  in  theiestof  India  there  was  an  increase 


of  15  millions,  or  8  per  cent.  The  effect  whiclr 
a  famine  may  produce  in  crushing  out  the 
vitality  of  a  people  could  hardly  be  illustrated 
more  striking  figures..  It  is  not  to  be 
measured  merely  by  the  actual  decrease.  W? 
must  take  into  account  what  would  have 
been  the  normal  increase.  The  109  millions 
in  the  area  afflicted  by  famine  would  have 
risen,  at  the  rate  which  prevailed  in  the 
rest  of  India,  to  117  millions.  They  actually 
fell  to  98  millions,  so  that  to  the  direct  and 
indirect  effects  of  the  two  famines  must  be  set 
down  a  loss  of  population  amounting  to  19^ 
millions. 

Perhaps  a  short  account  of  the  famine 
experiences  of  two  or  three  provinces  will 
enable  you  to  realise  the  facts  better  than  the 
statistics  of  the  whole  of  India.  Jn  the  small 
province  of  Berar,  the  number  fell  from  nearly 
3  millions  to  2^  millions,  a  decrease  of  143,000, 
or  5  per  cent.  But  the  vital  statistics  of 
previous  years  justified  the  expectation  that 
the  figure  would  have  been  higher  by  297,000, 
so  that  mnst  be. considered  as  the  real  amount 
of  loss  by  famine ;  for  not  only  did  the  death- 
rate  rise,  but  the  birth-rate  fell  off  materially. 
The  children  under  ten  y^ais  of  age  were  in 
1901  fewer  by  . 150,000  than  they  had  been  ten 
years  before,  xoA  the  adults  over  fifty  were 
fewer  by  60,000.  Between  the  ages  of  ten 
and  fifty  there  was  no  such  large  decrease 
The  report  says  :~ 

"  Excessive  mortality  among  the  young,  and  & 
high,  thoDgh  less  stiiking,  dealh-rate  among  the  old^ 
are  the  inevitable  coniequecces  of  famine  on  a  large 
scale." 

And  yet  this  great  mortality  occurred  in 
spite  of  the  most  ■energetic  efforts  to  assist  the 
sufferers.  The  daily  average  number  of 
persons  relieved  in  1899-00  was  265,742,  or 
9*2  per  cent,  of  the  population,  and  in  July 
1900  the  figures  rose  to  601,42-4,  or  nearly  21 
per  cent. 

The  part  of  India  which  is  the  most 
salient  instance  of  what  ihe  effects  of  famine 
on  the  population  can  |be  is  ihe.  Central 
Provinces,  which  record  not  only  a  heavy 
actual  loss,  but  also  the  highest  proportional 
loss  of  all  the  administrative  units  in  India. 
The  Census  of  1901  records  a  diminution  of 
1,071,000  souls,  or  8-3  per  cent.,  as  compared 
with  that  of  1891.  The  registered  death-rate, 
which  had  averaged  32  per  miUe  in  past  years, 
rose  during  the  fomine  years  to  56  and  69  per 
mille,  while  the  birth-rate  dropped  from  a 
mean  of  40  to  27  and  30  per  mille.   In  the  one 
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theo  ia  the  second  failure  of  1900  it  fell  to  32 
once  more.  The  Census  Report  tells  us  that 
here,  as  elsewhere,  the  chief  mortality  wa9 
among  the  youngest  and  the  oldest  sections  of 
society. 

"  There  can  be  no  question  that  in  1899-1900  the 
administration  of  the  Central  Provinces  v»s  signally 
successful  in  keepia^  alive  the  large  section  of  the 
population  whose  only  want  was  a  sulHciency  of 
ordinaiy  food.  Children  at  the  breast  alooc  could 
not  be  sa%-ed ;  their  needs  were  and  always  will  be  of 
too  special  and  ddicate  a  character  to  be  met  by  the 
rough  machinery  of  bmine  reUef." 

Bombay  is  the  province  which  stands  highest 
in  respect  of  the  actual  decrease  of  its 
population.  Between  1891  and  1901  it  loet  a 
million  and  a  half,  or  5  per  cent,  of  its 
numbers — a  startling  contrast  to  the  results 
of  the  preceding  census,  which  showed  an 
increase  of  15  per  cent,  during  the  decade. 
These  melancholy  figures  are  the  result,  not  of 
famine  only,  but  also  of  plague,  which  appeared 
first  in  Bombay  city  in  1896,  and  gradually 
spread  overall  the  province,  causing  a  heavy 
mortality,  which  probably  approximates  to  half 
a  million.  But  the  main  cause  of  the 
fall  in  the  census  nimibers  was  the  occur- 
rence of  the  two  famines  in  1897  and  1900. 
During  eight  years  out  of  the  ten,  the  vital 
statistics  showed  an  excess  of  692,000  births 
over  deaths,  but  in  the  years  1897  and  1900  the 
registered  deaths  exceeded  the  births  biC 
92,300.  In  three  of  the  Gujarat  districts  the 
death-rate  rose  to  the  enormous  rate  of  180  to 
200  per  mine,  while  the  birth-rate  fell  to  less 
than  half  the  average  of  the  decade.  In  one 
district  the  recorded  deaths  in  igoo  numbered 
88,000,  or  considerably  more  than  in  the  nine 
-preceding  years  taken  together,  and  very 
nearly  a  third  of  the  population  enumerated  in 
1891. 

A  part  of  this  mortality  was  no  doubt  due  to 
the  extensive  immigration  of  famine  refugees 
from  neighbouring  Native  States,  who  came 
across  the  borders  in  a  state  of  extreme  desti- 
tution to  seek  reliet  in  British  territory.  The 
chief  of  these  States  is  Baroda,  the  conditions  of 
-which  correspond  closely  with  those  of  Gujarat. 
Baroda  bad  enjoyed  complete  prosperity  up  to 
1899,  and  the  shocking  depopulation  which 
"has  taken  place  is  due  entirely  to  the  ravages 
of  that  year.  The  population,  which  had 
t>een  counted  as  2,415,000  in  1891.  fell  to 
1,952,000  in  1901,  a  loss  of  463,000,  or  X9  per 
kexit.  Greater  efforts  were  made  by  the  official 
%taff  of  the  State  to  relieve  i^mine  than  had 
ever  been  made  before,  probably,  in  any  Native 


State,  and  yet  the  results  were  wholly  insuffi- 
cient. 

These  statistics  show  that  the  mortality 
resulting  from  the  two  famines  was  more 
terrible  than  even  the  two  special  commissions 
which  reported  on  them  realised,  but  they 
afford  no  ground  for  censure  of  the  efforts 
made  to  relieve  distress,  or  for  crying  out 
against  the  inevitable.  The  Census  Report  is 
careful  to  point  out  that  only  a  small  pwtion  of 
the  deaths  which  occur  during  a  famine  is  due 
to  actual  starvation.  A  great  part  is  caused 
by  epidemics  of  cholera  occasioned  by  the 
collection  of  a  large  number  of  persons  in 
relief  works,  and  the  pollution  of  the  scanty 
water  supply.  No  help  can  be  effectually 
given  to  people  who  refuse  to  apply  for 
it,  and  who  conceal  their  wants.  Those  who 
know  most  about  the  relief  measures  adopted 
in  India  are  also  those  who  most  admire 
the  energy,  the  self-devotion,  and  the  zeal 
of  those  engaged  in  the  struggle,  whether 
officials  or  non-offictals,  whether  o£  the  white 
or  coloured  races.  It  cannot  be  claimed  that 
finality  has  been  reached  in  these  measures. 
New  experience  is  gained  in  each  famine, 
and  new  administrative  improvements  are 
introduced.  The  two  great  preventive  reme- 
dies, ^versity  of  occupations  and  exten- 
sion of  irrigation,  must  not  be  lost  sight 
of,  and  I  welcome  the  recent  announce- 
ment that  the  Government  of  India  has 
sanctioned  the  coostruction  of  a  connected 
scheme  of  three  new  great  canals  in  the 
Punjab  which  will  irrigate  about  two  million 
acres  at  the  low  cost  of  Rs.40  per  acre.  But 
the  main  conclusion  left  in  the  mind  by  a  study 
of  this  part  of  the  Census  Report  is  ideoUcal 
with  that  which  has  so  deeply  fashioned  the 
whole  train  of  Hindu  thought,  the  unpotence 
of  man  before  the  destructive  powers  of  the 
elements. 

Besides  the  statistics  which  I  have  quoted 
as  to  the  actual  decrease  of  the  population  in 
some  parts  of  India  and  the  check  to  the 
natural  increase  in  others,  the  effects  of  famine 
are  felt  in  many  ways,  and  have  sunk  deep 
into  the  social  life  and  condition  fA  the  country. 
I  h^ve  already  referred  to  the  age  statistics, 
which  indicate  a  considerable  fettling  off  in  the 
number  of  children  below  ten,  and  a  lesser 
decrease  in  the  number  above  sixty,  these  two 
being  the  classes  among  which  the  pressure 
of  scarci^  was  most  severely  felt.  In  the 
religious  statistics  again  we  find  a  slight 
proportional  decrease  among  Hindus  and  in- 
crease  among  Mohamig^|^tl@g^J^ 
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of  which  is  not  that  there  has  been  any  prose- 
lytising activity  among  the  Mohammedans, 
but  that  the  tracts  mamly  inhabited  by  them, 
especially  Lower  Bengal.  Siad,  and  the  Upper 
Punjab,  were  not  visited  by  famine,  while  the 
area  where  it  was  most  severe  was  the  strong- 
hold of  Hinduism. 

The  ses  statistics  teli  a  similar  tale.  The  pro- 
portion of  the  sexes  has  always  been  a  per- 
plexing question  in  India,  inasmuch  as  while 
in  all  European  countries  females  outnumber 
males,  in  India  the  reverse  is  the  case,  and 
the  recent  census  shows  that  there  are  only 
on  an  average  963  females  to  1,000  males. 
The  fact  that  the  disproportion  varies  greatly 
in  different  parts  adds  to  the  perplexity  of  the 
case.  In  the  Central  Provinces  and  Madras 
the  females  are  in  excess,  the  enumeration 
showing  1*^31  and  1,025  females  respectively 
to  1,000  males;  in  Bengal  the  numbers  are 
almost  equal ;  on  the  other  hand,  in  Kashmir 
and  the  Punjab  they  fall  below  goo  females  to. 
■  ,000  males. 

But  while  the  average  number  of  women  to 
1,000  males  was  963  in  1901,11  was  only  958 
in  1891,  an  increase  of  five  women  to  every 
thousand  men.  This  relative  increase  in  the 
number  of  women  during  the  last  decade  ap- 
pears to  be  closely  connected  with  the  preva- 
lence of  scarcity  and  famine.  In  the  parts  of 
Bengal  where  there  was  a  good  deal  of  scarcity, 
Bihar  and  Chota  Nagpur,  the  ratio  of  women  to 
men  has  risen.  In  the  Central  Provinces,  where 
there  was  the  greatest  pressure  of  famine,  the 
relative  increase  of  the  female  sex  has  been 
greatest  of  all,  and  in  the  United  Provinces, 
Bombay,  Baroda  and  Rajputana,  all  of  which 
suffered  severely,  the  same  result  is  very  no- 
ticeable. All  the  authorities  seem  agreed  in 
holding  that  women  succumb  to  famine  less 
«asily  than  men ;  and  the  diminution  of  the 
birth-rate,  with  the  lessened  risk  of  life  from 
parturition,  also  tends  in  the  same  direction. 

A  further  instance  of  the  working  of  the 
same  far-reaching  cause  is  to  be  found  in  the 
enumeration  of  the  sufferers  from  four  classes 
of  infirmity— the  insaae,   deaf,  blind,  and 


lepers. 

1891.  1901, 

Insane    74>279  66,205 

Deaf    196.861    153,168 

Bund    458.868  ....  354»io4 

I*per    126,244  97.340 


■   Total   85^,253  670,817 


Other  causes  hav«  no  doubt  co-operated  in 
producing  this  reduction,  such  as  greater 


accuracy  of  diagnosis,  improved  sanitation, 
and  the  larger  amount  of  relief  procurable  in 
hospitals  and  dispensaries.  In  the  case  of 
the  blind,  too,  a  special  cause  has  been  at 
work ;  for  there  is  no  operation  performed  by 
English  surgeons  in  which  the  people  of  India 
have  greater  confidence  than  the  operation  for 
cataract.  They  flock  to  our  hospitals  to  obtain 
this  relief,  and  during  the  last  ten  years 
146,000  persons  have  by  its  means  recovered 
their  sight.  But,  putting  this  aside,  the  main 
and  most  general  cause  of  the  diminution  in 
the  numbers  of  those  afflicted  with  these 
infirmities  was  undoubtedly  the  famines,  which 
fell  with  especial  severity  on  those  who 
generally  live  by  begging,  and  who  are  less 
capable  of  succeeding  in  the  struggle  for  life 
than  the  mass  of  the  population.  The  insane 
and  the  leper  are  the  two  classes  which  would 
naturally  suifer  most ;  the  insanes  because 
they  are  seldom  able  to  apply  for  help,  and  the 
lepers  because  they  are  almost  always  outcasts 
possessed  of  no  stores  or  resources. 

Leprosy  is  a  disease  which  specially  arrests 
attention,  on  account  of  its  loathsome  cha- 
racter and  its  former  prevalence  in  Europe, 
and  the  Report  records  a  decrease  in  its 
figures  from  56  per  100,000  in  1881  to  33  now. 
The  Leprosy  Commission  of  1890  reported  that 
the  disease  is  not  due  to  hereditary  trans- 
mission or  to  contagion,  but  originates  de  novo 
in  each  case,  and  that  it  cannot  be  connected 
with  any  geological  conditions  nor  to  tempera- 
ture or  climate,  nor  yet  to  any  class  of  food. 
Nothing  has  since  transpired  to  increase  our 
knowledge  of  the  question,  nor  do  the  census 
statistics  throw  any  firesh  light  on  the  subject. 
All  that  they  do  is  to  enable  us  to  prepare 
maps  illustrating  the  areas  where  the  disease 
is  most  prevalent,  but  these  areas  seem  to 
have  nothing  in  common.  In  certain  districts 
in  West  Bengal,  centering  in  Bankura,  it  is 
twice  as  prevalent  as  in  any  other  part  of 
In^a ;  then  comes  the  Goalpara  District  of 
Assam,  then  West  Berar,  then  a  tract  along  the 
southern  face  of  the  Himalayas.  The  physical 
and  climatic  characteristics  of  these  tracts 
differ  as  widely  as  do  the  races  who  inhabit 
them  and  their  food  supply.  No  bacillus 
causing  or  associated  with  lepro^  has  yet 
been  found.  The  old  hypothesis  that  it  may  be 
connected  with  eating  imperfectly  cured  fish, 
recently  revived  by  Mr.  Jonathan  Hutchinson, 
finds  no  support  in  the  census  statistics.  Where 
science  has  dis^jifer^^  s^jji^^x^^i^e  is  no 
reason  to  despair  of  ultimate  sucde^s  in  laying 
bare  the  causation  of  this  horrible  disease, 
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and  we  may  hope  that  the  historian  of  the 
next  census  will  have  some  new  light  to  throw 
on  it. 

The  last  instance  I  have  to  give  of  the  influ- 
ence of  the  famine  on  the  movement  of  the 
population,  though  in  this  case  the  influence 
is  more  distant  and  indirect,  is  the  progress  of 
Christianity.  The  number  of  Christian  natives 
in  India,  which  was  millions  in  1872,  is  now 
2|  millions.  Of  these  two-thirds,  or  about 
1,700,000  are  Roman  Catholic  or  Syrians, 
mostly  descendants  of  the  converts  made 
some  three  centuries  ago  by  St.  Xavier  and 
others  in  Southern  India.  The  Protestant  or 
Reformed  Churches  number  about  850,000,  or 
one-third  of  the  whole,  and  they  are  mostly 
the  product  of  missionary  enterprise  during 
the  latter  half  of  the  last  century.  During  the 
last  decade  they  have  increased  over  the 
whole  of  India  by  75  per  cent.,  but  in  several 
provinces  the  progress  has  been  even  more 
striking.  Their  numbers  have  trebled  in  the 
United  Provinces  and  Central  Provinces,  and 
they  have  doubled,  or  more  than  doubled,  in 
the  Punjab  and  Assam. 

The  Census  Report  deals  with  admirable 
fairness  and  sympathy  with  this  question  of 
the  evangelisation  of  India.  The  influences 
which  combine  to  favour  the  spread  of  Chris- 
tianity are  discussed,  and  it  is  admitted  that 
the  motives  for  conversion  are  not  always 
wholly  spiritual,  but  if  is  shown  that  the  charge 
that  many  change  their  religion  merely  from 
hopes  of  material  gain  is  reftited  by  the  mere 
largeness  of  the  numbers,  as  it  would  be 
impossible  for  the  missionary  bodies  with  their 
scanty  resources  to  contribute  materially  to- 
wards the  support  of  many  converts.  That 
conversions  are  most  frequent  among  the  lower 
castes  of  Hindus  is  easily  explained  by  the 
fact  that  among  them  philosophic  doubts  and 
social  disabilities  have  not  much  weight,  and 
by  the  advancement  in  education  and  social 
position  which  Christianity  offers.  In  the  case 
of  the  aboriginal  tribes  of  Chota  Nagpur  the 
movement  toward  Christiani^  has  been  largely 
influenced  by  practical  considerations.  "  They 
look  to  missionaries  for  help  in  their  disputes 
with  their  landlords,  and  they  see  in  Chris- 
tianity a  means  of  escape  from  the  payment  of 
flues  imposed  on  witches  and  on  those  who  are 
supposed  to  have  neglected  the  demons,  and 
from  the  persecution  to  which  they  would  be 
subjected  if  unwilling  to  meet  the  demands  of 
the  Shuts  (spirits)  and  their  earthly  servants." 
In  many  provinces  the  results  of  famine  have 
been   to   fill   orphanages  with  waifs  and 


deserted  children,  who  are  bronglft  «p  as 

Christians.  Thus  in  the  Central  Provinces- 
the  number  of  converts  belonging  to  Protes- 
tant Missions  has  risen,  since  1891,  from  1,000 
to  10,000;  in  Bombay  from  5,000  to  33,000;. 
and  in  Baroda,  where  there  «%re  only  41  con- 
verts in  1891,  there  are  now  over  7,000. 

A  curious  sidelight  is  thrown  on  the  mis- 
sionary question  by  comparing  the  number  of 
natives  who  have  been  converted  to  Christi- 
anity with  the  number  who  have  been  taught 
English.  I  omit  provinces  like  Madras  in 
which  Christianity  has  become  hereditary, 
and  taking  only  those  in  which  the  conver- 
sions date  mainly  from  the  last  two  genera- 
tions, Assam,  Bengal,  United  Provinces, 
Punjab,  Bombay,  I  find  that  the  census 
records  727,000  people  as  English  literates- 
Unfortunately  it  did  not  distinguish  the- 
English  and  Europeans  who  learn  Englisb 
instinctively,  at  home,  as  a  mother  tongue^ 
from  the  natives  who  leam  it  educationally,, 
at  school,  as  a  foreign  language ;  but  the- 
previous  census  did  make  this  distinction,, 
and  the  number  of  natives  was  then  found  ti> 
be  three-quarters  of  the  whole.  Assuming- 
the  same  proportion  to  exist  now,  the  number 
of  English  literates  among  the  native  popula- 
tion of  the  provinces  I  have  named  is  550,000. 
The  number  of  native  Christians  in  the  same 
provinces  is  487,000,  which  is  not  much  less. 
When  we  consider  the  nature  of  the  influ- 
ences engaged  in  either  case— on  the  one  hand, 
the  zeal  of  the  missionaries,  isolated  indi- 
viduals for  the  most  part,  with  no  o£5cial 
position,  and  very  exiguous  funds  ;  on  the  other 
hand,  the  efforts  of  the  education  officers,  with 
large  supplies  of  money  and  the  [u^stige  of 
Government  behind  them ;  on  the  one  hand, 
the  sacrifice  of  family  ties  and  old  associations 
which  conversion  entails,  on  the  other  hand, 
the  prospect  of  Government  service  or  at  least 
of  well-paid  and  comfortable  employment 
which  an  English  education  promises — it  i» 
wonderful  to  find  that  the  successes  of  the 
Gospel  come  so  close,  numerically,  to  those  of 
the  Government  department. 

Before  leaving  this  branch  of  my  subject,  1 
cannot  refrain  from  quoting  an  interesting 
passage  in  Mr.  Rose's  report  on  the  Punjab 
census,  which  gives  an  account  of  a  sect  caUed 
the  Chet  Ramis,  after  one  Chet  Ram,  who  died 
about  thirty<five  years  ago.  He  was  a  man  of 
little  education,  the  son  of  a  moneylender  in 
the  T^hore  district,  and  he  began  his  mission 
when  about  twenty-five  year^j:^,(igfe,— The 
chief  basis  of  his  teaching  was  implitin  confi- 
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4ence  in  Chiist  as  tli«  only  God.  A  copy  of 
<he  Bible  was  to  be  worn  by  each  df  bis  disci- 
ples round  his  neck,  and  tltey  were  to  cany  a 
Song  rod  with  a  cross  at  its  head,  with  the  fol-  - 
•lowing  inscription; — "Help,  O  Jesus  Christ, 
Holy  Ghost,  God.  kead  the  Bible  and  the 
'Gospels  for .  salvation/^  The  -sect  ■  has  largely 
■increased  in  numbers  sio^e  the  censos  of  189 1, 
when  it  was  little  known,  and  was  supposed  to 
be  purely  atheistic.  This  story  is  remarkable  as 
■one  of  many  proofs  that  the  doctrines  of  Chris- 
•tianity  have  sunk  deeper  into  the  conscience 
■of  the  people  of  India  than  the  mere  numbers 
■of  conv^iops  indicate. 

I  turn  now  from  those  parts  of  the  Census 
Report  which  deal  with  the  movement  of  the 
population — the  dynamic  portion — to  those 
•which  depict  its  actual  condition— the  static' 
part — but  I  have  only  time  to  touch,  and  that 
<oo  briefly,  on  the  three  chapters  on  language, 
marriage,  and  caste.  These  are  the  most 
■valuable  part  of  the  report  from  the  scientific 
point  of  view,  and  they  are  wTitten  by  the  two 
men  who  are  the  greatest  living  experts  on 
these  subjects — Dr.  Grterson  and  Mr.  Risley. 
Or.  Grierson  has  for  the  last  eight  or  nine 
years  been  employed  by  the  Government  of 
India  on  a  linguistic  survey,  or  exploration,  of 
the  languages  spoken  in  the  northern  and 
central  parts  of  India,  and  his  task  is,  I 
believe,  nearly  finished.  He  divides  the 
'I47  vernacular  tongues  enumerated  in  the 
■census  into  three  main  families — the  Dra- 
■vidian,  qioken  by  the  aboriginal  popula- 
tion ;  the  Indo-Chinese,  spoken  by  invaders 
from  the  N.E. ;  and  the  Indo-European 
i}y  invaders  from  the  N.W.  The  complexity  and 
elaborateness  of  many  of  the  Dravidian  and 
Indo-Chinese  tongues  is  hardly  conceivable. 
For  instance,  in  the  Santhali  language, 
the  conjugation  of  the  verb  *Mo  strike" 
occupies  100  pages  ot  Mr.  Skrefrud's  gram- 
mar. In  some  languages  the  verb  has  no 
passive  voice,  only  an  af&rmative  and  nega- 
tive voice.  No  Tibeto-Burman  language 
has  a  verb  at  all;  for  "I  go"  they  say 
*'  my  going."  In  some  cases  we  find  agglu- 
tinative tongues  beginning  to  isolate  their 
monosyllables — in  some,  phonetic  attrition  is 
turning  dissyllables  into  monosyllables,  and  so 
the  process  of  endless  change  continues.  .  Dr. 
Grierson  writes : — 

There  are  languages  whose  phonetic  rules  prohibit 
the  existence  of  more  than  a  few  hundred  words, 
which  cannot  express  what  to  us  are  the  commooest 
and  most  simple  ideas;  and  there  are  others  with 
opulent  vocabularies,  ri\-alling   Englibh   in  thdr 


copiousness  and  in  their  accuracy  of  idea-connota- 
tion. There  are  languages,  every  word  of  which 
must  be  a  monosyllable,  and  others  in  which  syllable 
is  piled  on  syllable  till  the  word  is  almost  a  sentence 
by  itself.  There  are  languages  whidi  know  neither 
noon  nor  verb,'  and  whose  only  grsmmatkal  feature  is 
syntax,  and  others  with  grammatical  systems  as  com- 
I^ated  as  those  of  Greek  and  Ladn.  .  .  .  There 
are  parts  of  India  which  recall  the  plain  in  the  land  of 
Shinar,  where  the  tower  of  old  was  bnilt,  and  in  which 
almost  each  of  the  many  mountains  has  its  own  lan- 
guage, and  there  ate  great  plains,  tens  of  thoosands  of 
miles  in  area,  over  which  one  language  is  spoken  from 
end  to  end. 

The  main  group  of  langua«;es,  spoken  by 
221  millions  of  India  belongs  to  the  Indo- 
European  family.  The  origin  dl  the  races 
which  compose  this  family  has  been  placed 
in  various  localities ;  first  the  mountains  of 
the  Caucasus  or  the  Hindu-Kush,  then  in 
North-Western  Europe  on  the  shores  of  the 
Baltic*  then  in  Armenia  and  Northern  Persia ; 
and,  lastly,  Dr.  Grierson  seems  disposed  to 
agree  in  the  view  which  locates  their  domicile 
00  the  borderland  of  Asia  and  Europe,  the 
steppe-country  of  Southern  Russia.  Here,  be 
tells  us,  they  broke  into  two  divisions.  The 
first,  who,  in  speaking  of  the  number  100,  used 
a  word  similar  to  the  Latin  word  centum, 
turned  westwards  and  became  the  parents  of 
the  Greek,  Latin,  Keltic  and  Teutonic  races. 
The  second,  who  described  the  same  numeral 
by  the  Sanscrit  word  sat,  wandered  to  the 
East,  and  from  their  speech  descended  the 
languages  known  as  Aryan,  Armenian, 
Phrygian  and  others.  It  is  with  the  Aryan 
sub-family  of  the  Indo-European  family  that 
we  are  concerned  at  present.  Leaving  the 
common  home,  they  probably  took  their  way 
north  of  the  Caspian  and  settled  in  the  oasis 
of  Khiva  for  a  time ;  and  then  dividing  again, 
one  branch  went  westward  to  Merv  and  Persia, 
one  crossed  the  Hindu-Kush  and  entered  India 
by  way  of  Cabul,  and  settled  in  the  Punjab. 
But  this  settlement  did  not  take  place  all  at 
once,  but  gradually,  and  Dr.  Grierson  holds  that 
that  there  was  a  distinct  and  important  later 
invasion  which  penetrated  like  a  wedge  into 
the  country  already  occupied  by  the  first  immi- 
grants, forcing  them  outward  and  backward  in 
the  north,  south,  and  west  directions,  and 
pressing  on  itself  into  the  "middle  land"  of 
Aryan  tradition,  the  Valley  of  the  Ganges  and 
Jumna. 

We  have  all  been  brought  up  to  believe 
in  this  doctrine  of  the  Aryan  invasion  from 
the  North -West,  and  we  h^ye  often,  no 
doubt,  found  it  hard  to  realise  how  such 
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an  immigration  was  carried  across  deserts 
and  mountains  which  even  a  Russian  army 
with  railways  and '  transport  organisation 
would  find  it  hard  to  traverse ;  especially 
if  we  are  to  believe  they  did  succeed  in 
bringing  their  women  with  them,  so  as  not 
to  be  reduced  to  the  necessity  of  captur- 
ing Dravidian  brides.  Mr.  Risley's  solution 
of  these  questions  is  an  ingenious  one.  He 
produces  evidence  from  history  and  physical 
geography  that  the  desert  plains  of  South- 
Eastern  Persia  and  the  dreary  steppes  of 
Central  Asia  were  once  a  fertile,  populous  and 
well-cultivated  tract;  but  in  process  of  time 
the  climate  changed,  the  forests  were  cut 
down,  rainfall  diminished,  the  level  alluvial 
tracts  lapsed  into  desert,  and  the  population, 
as  they  began  to  press  on  their  own  means 
of  subsistence,  or  were  pushed  forward  by 
incursions  from  the  West,  moved  by  tribes  or 
families  as  an  OTganised  society  and  occupied 
the  valley  of  the  Indus.  This  movement  must 
have  lasted  over  many  centuries,  and  when 
the  process  was  completed  and  the  country 
behind  was  turned  into  a  waterless  desert, 
haunted  by  robbers,  later  invaders  could  only 
enter  by  force  of  arms,  bringing  hardly  any 
women  with  them.  Then  the  second  Aryan 
invasion,  traced  by  Dr.  Grierson's  linguistic 
researches,  pushed  on  through  the  country 
occupied  by  the  first  Indo-Aryans  into  the 
valley  of  the  Ganges  and  Jumna,  where 
they  came  in  contact  with  the  Dravidians 
and  produced  the  Aryo-Dravidian  race  which 
is  now  established  there.  "Here  from  the 
stress  of  this  contact,  caste  was  evolved ; 
here  the  Vedas  was  composed,  and  the  whole 
fantastic  structure  of  orthodox  ritual  and 
usage  was  built  up." 

Mr.  Risley's  researches  into  the  origin  and 
characteristics  of  caste  have  been  largely' 
helped  by  the  ethnographic  survey  which  he  ' 
started  tentatively  in  1890,  and  which  is  now 
being  carried  out  on  a  comprehensive  scheme 
under  Lord  Curzon's  order.  The  measure- 
ments taken  are  those  of  the  length  and 
breadth  of  the  skull,  the  height  and  breadth 
of  the  nose,  and  the  stature,  these  being 
accepted  as  the  most  persistent  indications 
of  difference  in  blood  and  race.  India, 
with  its  strict  rules  as  to  marriage,  is  a 
peculiarly  favourable  field  for  this  method  of 
investigation.  In  a  society  putting  an  extrava- 
gant value  on  pride  of  blood  and  the  idea  of 
ceremonial  purity,  difference  of  physical  type, 
however  produced  in  the  first  instance,  may 
be  expected  to  manifest  a  high  degree  of 


persistence.  Mr.  Risley  tells  us  that  the 
longest  heads,  the  tallest  stature,  and  the 
highest  noses,  are  found  In  the  Punjab,  and 
there  is  a  progressive  decline  in  height  and 
increase  in  breadth  of  head  and  nose  down 
the  valley  of  the  Ganges  to  Bengal,  and  to  the 
south. 

He  adds  that  the  relations  of  the  nasal  index 
to  the  social  position  of  the  caste  are  remark- 
able. If  we  take  a  series  of  castes  in  Bengal,. 
Bihar,  the  United  Provinces  of  Agra  and  Oudh,. 
or  Madras,  and  arrange  them  in  the  order  of  the 
average  nasal  index,  so  that  the  caste  with 
the  finest  nose  shall  be  at  the  top,  and  that 
with  the  coarsest  at  the  bottom  of  the  list, 
it  wilt  be  found  that  this  order  substantially 
corresponds  with  the  accepted  order  of  sociaf 
precedence. 

When  the  census  officer  attempts  to  lay 
down  a  scheme  for  the  classification  and! 
enumeration  of  castes,  he  is  met  by  great 
and  unexpected  difficulties.  Mr.  Risley 
deSnes  caste  as  a  collection  of  families 
bearing  a  common  name  which  is  usually 
associated  with  a  specific  occupation,  claim- 
ing common  descent  from  a  mythical 
ancestor,  and  forming  a  single  homogeneous 
cohnnunity.  Ko  member  of  a  caste  can  many 
outside  his  caste ;  and  it  usually  contains  a 
numberof  smaller  circles  within  which  marriage 
is  confined.  It  is  the  marriage  law  which 
forms  the  essential  distinction  of  caste;  the 
rules  regarding  food  and  drink  naturally  come 
first  to  the  notice  of  the  superficial  observer,, 
and  have  been  held  to  be  the  special  pecu- 
liarity of  caste-observance  ;  but  they  are  com- 
paratively fluid  and  transitory,  whereas  the 
marriage-regulations  are  permanent. 

But  while  this  definition  of  caste  seems  to 
confer  on  it  an  iron-bound,  immutable 
character,  it  is,  in  fact,  an  '  institution  in  a 
state  of  continual  fiux  and  variation,  subject  to 
the  influences  of  rise  and  fall  of  social  condition 
and  subdivision  of  occupation.  Tribes  have 
been  and  are  still  being  converted  into 
castes ;  changes  of  occupation  bring  about 
the  formation  of  separate  sub-castes;  reli- 
gious sects  when  they  become  numeroua 
re-organise  themselves  on  the  lines  of  a 
regular  caste,  and  create  for  themselves 
rules  for  the  restriction  of  marriage  limits; 
new  castes  are  formed  from  the  o£Espring: 
of  irregular  sexual  relations,  and  from  the 
migration  of  a  party  from  the  headquarters  of 
their  caste  to  a  distant  place,  which  subjects 
them  to  the  suspicion  of  having  departed  from 
the  original  strictness  of  regulations,  and^tends 
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to  Veak  the  Jus  connubii,  and  so  separates 
Jtheni  from  the  parent  stock.  Many  interesting 
.and  curious  examples  are  given  in  the  report 
■of  these  processes  which  are  constantly  going 
•on  under  the  eyes  of  our  Indian  administrators, 
4>ut  space  will  only  allow  of  quoting  one  of 
<them.  Referring  to  the  way  in  which 
.aboriginal  tribes,  having  risen  in  the  world 
and  become  landed  proprietors,  get  them- 
tselves  enrolled,  by  some  mythical  assumption, 
generally  connected  with  a  miracle,  in  one  of 
the  more  distinguished  castes,  Mr.  Risley 
writes : — 

"The  most  pktamqae  instance  of  the  class  of 
legrad  to  which  X  lefer  is  that  mociated  with  the 
Amily  of  the  Maharajas  of  Cbota  NaQmr,  who  call 
<heinsdvei  Nagbuui  Rajpnt^  and  on  the  ttreagth  of 
fthia  mythical  pedigree  have  socceeded  in  obtaining 
wires  of  tepnted  Rajput  blood.  The  stoiy  itself  is 
a  variant  of  the  well-known  Lohengrin  legend.  It 
•tells  how  a  king  of  the  Nagas,  or  Snakes  —  the 
■strange  prehistoric  race  which  figures  so  largely  m 
Indian  mythology- — took  upon  himself  human  form 
and  married  a  beau  ifil  Brahman  girl  of  Benares. 
iFIis  incarnation,  hov  evjr,  was  in  two  respects  incom- 
plete, for  he  could  not  get  lid  of  his  forked  tcmgoe 
and  evil-smelling  breath.  In  order  to  ccmceal  these 
■disagreeable  pecniiarities  he  ^wap  slept  with  his 
iback  to  his  wife.  His  precautions,  howe\-er,  were 
quuncceuful,  for  she  discorered  what  he  sought  to 
conceal,  and  her  cuiiosity  was  greatly  inflamed.  But 
•the  Snake  King,  being  bound  by  the  same  conditions 
M  his  Teutonic  prototype,  could  only  disclose  his 
•origin  at  the  cost  of  separation  frcm  his  wife.  Ac- 
•cordingly,  be  diverted  her  attention  by  proposing  to 
■take  her  on  a  pilgrimage  to  Juggumalh.  Their  route 
iay  through  Chota  Nagpnr,  and  when  tfaey  reached 
<he  neighbourhood  of  Ranchi  the  wife  was  seized 
vith  the  pains  of  child-birth,  her  curiosity  revived, 
^d  she  began  to  ask  questions.  By  folk-lore  etiquette 
^inestions  asked  at  socfa  a  tisoe  mmt  be  snswmd,  and 
Ikt  hnsbsKd  was  compelled  to  explain  that  he  was 
•reaDy  the  Takshak,  King  of  the  Snakes.  Having 
■disclosed  the  fatal  secret,  he  straightway  turned  into 
•a  gigantic  cobra,  whereupon  his  wife  was  delivered  of 
A  male  child  and  died.  The  poor  snake  made  the 
•best  of  tbe  tiding  position  in  nhich  he  found  himself; 
he  spread  his  hood  and  sheltered  the  infant  from  the 
oays  of  the  midday  sun.  'Whiles  was  thui;  occupied 
rsome  wood-cutters  of  the  .Monda  -tribe  appeared  on 
•the  scene  and  decided  that  a  child  •disco^'cred  in  Such 
Temadublc  circumstances  must  be  destined  to  a  great 
future  and  deserved  to  be  recognised  as  the  Rrja  of 
•the  tribe.  This  is  the  fiunily  legend  of  tbe  Nagt»nsi 
.(or  snake-child)  Rajas  of  Chota  Nagpur." 

This  description  of  tbe  fluid  and  fis^parous 
-character  of  the  institution  explains  the  diffi- 
'culty  of  establishing  any  sound  classification 
•4}f  castes.   As  Mr.  Risley  observes,  iu  a 


country  where  the  accident  of  birth  determines 
tbe  whole  course  of  a  man's  social  and  do- 
mestic relations,  and  he  must  eat,  drink,  dress, 
and  marry  in  accordance  with  the  usages  of 
the  community  into  which  he  is  bom,  one 
would  suppose  that  the  question  to  what  caste 
he  belongs  is  one  which  he  would  answer  with 
certainty  and  precision.  If  he  belongs  to  a 
well-known  tribe  or  caste  this  is  the  case,  but 
if  he  belongs  to  an  obscure,  isolated,  or  newly- 
formed  caste  he  may  give  the  name  of  a  sect, 
a  sub-caste,  an  exogamous  sept,  or  may  de- 
scribe himself  by  his  occupation  or  the  tract  of 
country  from  which  he  comes.  To  reconcile 
all  these  various  titles  and  to  co-ordinate  them 
under  the  head  to  which  they  really  belong,  is 
impossible.  The  principle  adopted  in  the 
recent  census  was  to  accept  the  names  as 
given  and  to  classify  them  according  to  their 
social  precedence  as  established  by  the  facts  i — 

"  Thtt  Biahmans  of  high-standiag  will  take  water 
from  certain  castes,  or  will  serve  certain  castes ;  that 
some  castes,  though  not  served  by  the  best  Brahmans 
have  got  Brahmans  of  their  own ;  that  some  are 
not  sened  by  Brahmans  at  all,  hut  have  piiests  of 
their  own ;  that  the  status  of  some  castes  has  been 
raised  by  their  taking  to  infant  marriage,  or  abandon- 
ing tbe  re-marriage  of  widows  ....  that  some  can 
claim  the  services  of  the  village  barber  and  some  can- 
not ;  that  some  may  not  enter  the  courtyard  of  certain 
temples,  or  must  not  use  tbe  village  wdl,  or  may 
draw  water  only  with  their  own  vessels,  or  must 
live  outside  the  village  or  in  a  separate  quarter,  or 
mu!t  leave  the  road  on  the  approach  of  a  caste 
man,  or  must  call  out  to  g{\e  warning  of  their 
q^oach." 

The  classification,  made  on  this  principle, 
was  drawn  up  in  each  province  in  consultation 
with  its  own  experts  and  representative  men, 
and  the  names  and  numbers  of  the  di£ferent 
castes  in  each  province,  arranged  in  irom  four 
to  seven  or  eight  classes,  will  be  found  in  the 
Report  by  those  who  wish  to  study  the  subject 
more  deeply. 

The  last  subject  on  which  I  can  touch  today 
is  that  of  marriage,  and  there  are  few  things 
more  curious  than  the  laws  which  govern  mar- 
riage in  India  and  the  anomalies  which  some 
of  these  produce.  It  is  generally  known 
that  the  rules  about  prohibited  degrees  are 
strict :  there  are  classes  into  which  a  man 
must  marry  and  sub-classes  into  which  he 
must  not  many.  Every  Brahman  must  marry  a 
Brahman,  every  Rajpoot  a  Rajpoot,  and  so  on  ; 
but  there  are  ten  main  subdivisions  of  Brah- 
mans and  thirty-six  royabclans  of  Rajpoots, 
and  no  one  ma^iailia(fi*j^id(^^^^&bdivision 
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or  clan.  ^  These  rules  seem  on  the  whole  to 
liave' sprung  from  wise  experience ;  they  secure 
community  of  blood  and  manners,  while  they 
avoid  the  danger  of  close  breeding  in  and  in. 

But  there  is  another  law  to  which  Mr.  Risley 
claims  tobe  the  first  to  draw  the  attention  of 
eihoologists,  and  which  he  calls  the  law  of 
hypergamy.  You  must  marry  your  daughter 
to  a  clan  or  subdivision  above  you ;  for  your 
son  you  may  take  a  daughter  from  a  clan 
below  you.  This  often  leads  to  difficulties. 
Suppose  the  Rajpoot  clans  to  be  arranged  in 
order  of  precedence  from  A  to  Z.  Then  it  is 
easy  to  for  B  to  give  his  daughter  to  A  and  to 
take  a  daughter  for  his  son  from  C.  But  what 
are  A  and  Z  to  do,  with  no  one  above  them  or 
below  them  ?  The  custom  of  female  infanticide 
among  the  higher  classes  sprang  largely  from 
this  difficulty,  as  they  would  not  acknow- 
ledge any  clan  higher  than  themselves. 

Readers  of  Tod's  "  Rajasthan "  will 
remember  the  romantic  story  of  the  Prin- 
cess of  Udaipur  who  was  wooed  by  her 
only  two  possible  suitors.  Princes  of  Jaipur 
and  Jodhpur,  and  how  to  save  those 
two  great  clans  from  a  destructive  war 
she  nobly  devoted  herself  to  death.  A 
more  modem  e£fect  of  the  same  system  is  the 
custom  known  in  Bengal  as  Kulinism,  under 
which  a  single  Brahman  of  very  high  rank 
marries  50  or  100  girls  of  a  sub-caste  just 
inferior  to  his  own— a  custom  which  one  is 
glad  to  see  the  Census  Report  declares  to  be 
dying  out. 

What  was  the  origin  of  this  curious  practice  ? 
No  explanation  is  given  of  it  in  any  vernacular 
works,  and  Mr.  Risley  declares  that  it  has 
escaped  the  notice  of  all  modern  writers  on 
the  early  history  of  marriage.  The  only 
suggestion  that  he  can  make  is  that  it  may 
have  risen  from  the  invasion  of  a  conquering 
race  who  might  naturally  take  wives  or  con- 
cubines from  among  the  conquered,  though 
they  would  not  give  their  daughters  to  them. 
From  this  origin  it  might  "extend  itself  by 
the  operation  of  imitative  fixtures  to  the  con- 
nubial relations  of  all  classes  not  absolutely 
equal  in  rank." 

This  explanation  is  simplicity  itself  com- 
pared with  the  difficulty  of  accounting  for 
another  custom,  that  of  infant  marriage,  vvhich, 
according  to  Mr.  Risley,  is  steadily  increasing, 
and  has  almost  displaced  adult  marriage  among 
the  higher  castes,  insomuch  that  in  1901  16 
per  cent,  of  the  female  population  or  2,000,000 
girls  were  found  to  be  married  and  below  the 
age  of  ten.   What,  he  asks,  induced  people 


already  practising  a  rational  system  of  adult; 
marriage  io  abandon  it  in  favour  of  a  jrigi^ 
and  complicated  system  of  infant  tnaniage  s' 
Among  lower  castes  it  has  been  consciously 
borrowed  from  the  higher  castes  by  that 
tendency  to  imitation  which  we  may  almost 
describe  as  an  ultimate  law  of  the  caste  ayateva^ 
But  how  did  the  higher  castes  come  by  a> 
custom'  which  is  without  parallel,  at  any  rate- 
on  so  large  a  scale,  elsewhere  in  the  world,, 
and  which  cannot  be  referred  to  any  of  those- 
primitive  instincts  which  have  BSuaNy  deter- 
mined the  relations  of  the  sexes  ?  Neither' 
sexual  passion  nor  the  desire  for  companion- 
ship and  service  can  account  for  a  man 
marrying  a  girl  when  she  is  physically 
incapable  of  fulfilling  any  of  the  duties  of  a. 
wife. 

The  prohibition  of  widow  re-roarriage  is  not 
so  widely  spread  as  the  custom  of  infant  mar- 
riage, and  its  possible  origins  are  not  so  hard 
to  find,  but  still  it  offends  against  natural  in- 
stincts, and  where  the  number  of  the  female 
sex  falls  short  of  the  males,  it  must  create- 
great  inconvenience.  Several  causes  are 
alleged  in  explanation,  though  none  are- 
fuUy  satisfactory,  and  one  which  sets  out 
that  among  the  higher  castes  the  difficulty 
of  finding  husbands  for  their  girls  is  great,, 
and  would  be  greater  if  widows  could  com- 
pete, is  a  sentiment  which,  as  Mr.  Risley 
remarks,  smacks  strongly  of  the  philosophy  of 
Mr.  Weller,  senior.  Aslongasthis  is  theatti- 
tude  of  the  higher  castes,  the  lower  castes  wilL 
be  more  and  more  drawn  to  followit,  through  the 
strong  tendency  to  imitation.  The  Hindu  minA 
has  a  passion  for  ceremonial  purity,  and  takes- 
a  pleasure  in  giving  up  practices  it  delights  in,, 
if  they  are  opposed  to  the  ascetic  nile  and  to- 
the  practice  of  Brahmicical  caste.  Mr.  Rieley 
acutely  remarks  that,  contrary  to  general 
expectation,  the  strength  of  the  Hinduising 
movement  has  been  greatly  augmented  by  the 
improvement  of  communications.  "  Railways,, 
which  are  sometimes  represented  as  a  solvent 
of  caste  prejudices,  have  enormously  extended 
the  area  within  which  caste  prejudices  reigiv 
supreme."  It  is  to  be  feared  that  the  efforts 
of  the  few  leaders  of  native -society  who  are 
affected  by  English  thought  and  standards  wili 
have  a  harder  struggle  than  ever  against  the 
spread  of  prohibitions  which  have  such  a 
strange  attraction  for  the  people  of  India. 

I  should  have  liked  to  have  added  a  few 
remarks  on  some  of  Mr.  Risley's  interesting 
speculations  on  the  origins  of  religious  ideas^ 
based  on  his  unrivall^)fi|yg«^^@q^(^po- 
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«ess  of  thought  in  aboriginal  minds,  but  time 
•does  not  permit,  and  I  must  close  a  paper 
which  is  I  fear  already  too  long. 

Lord  Curzon,  in  his  speech  on  July  aoth,  last 
-year,  at  the  Mansion  House,  paid  a  tribute  to 
the^eatadmiotstrative  ability  of  the  members 
■of  the  Indian  Civil  Service,  whom  he  described 
^s  the  "  organisers  of  victory."  This  Census 
■Report  is  in  a  high  degree  evidence  of  these 
•qualities.  I  have  written  in  vain  if  this  audience 
liave  failed  to  appreciate  the  organising  talent 
shown  in  the  planning  of  the  census  opera- 
tions, the  administrative  ability  which  trained 
and  disciplined  the  vast  body  of  men  employed 
lin  carrying  them  out,  and  the  literary  and 
scientific  power  shown  in  marshalling  these 
tesults  and  drawing  out  the  conclusions  to  be 
deduced  from  them.  I  have  only  gleaned  a 
little  from  the  fair  crops  of  administrative 
wisdom,  religious  legend,  ethnic  myth,  and 
iphilosophic  speculation  to  be  found  in  the 
report,  but  I  trust  I  have  said  enough  to  show 
the  immense  field  it  covers,  and  the  sterling 
value  of  the  contributions  made  to  our  know- 
ledge of  India  by  Mr.  Risley,  Dr.  Grierson, 
and  Mr.  Gait. 


DISCUSSION. 
Mr.  J.  A.  Bainbs,  C.S.I.,  said  that  if  there  had 
been  any  material  difference  between  his  views  on  the 
-snbjects  dealt  with  and  those  of  the  author  he  would 
be  diffident  in  expressing  it  since  he  had  the  most 
agreeable  and  grateful  remembrance  of  the  way  in 
which  his  tottering  footsteps  in  census-taking  were 
^guided  by  Sir  Charles  Elliott,  to  whom,  as  first 
•Census  Commissioner,  much  of  the  success  of  the 
operations  had  been  due.  Each  censuR  was  more 
accorate  than  its  predecessor,  but  the  foundations 
had  been  )ud  soundly  at  the  outset.  He  could  only 
deal  with  one  or  two  of  the  many  interesting  points 
contained  hi  the  very  comprehmsive  paper  before 
<hem.  In  the  first  place,  it  was  important  to  recog- 
fiise,  as  the  anthor  had  done,  the  two  aspects  in 
which  the  census  should  be  regarded.  The  com- 
plications of  Indian  civilisation  entailed  a  knowledge 
of  the  statical  side,  though  he  was  of  opinion  that 
ethnology  might  be  better  treated  by  an  expert  once 
for  all,  and  his  work  given  as  a  reference  by  census 
veporters,  and  thu?  save  the  introduction  of  much 
'discussion  of  "origins."  As  he  had  been  himself 
a  nnner  in  this  respect,  he  would  say  how  grateful 
he  wu  for  the  confinnation  in  1901  of  views  he  had 
put  forth  tentatively  ten  years  before,  as  to  the 
routes  and  succesuon  of  the  Aryan  occupation  of 
Upper  India.  On  this,  the  evidence  of  Dr.  Cbieison, 
vras,  he  thought,  conclusive.  Again,  he  welcomed 
the  importance  given   to  the  dericcatlon  (rf  the 


regions  bordering  India  to  the  north-west  in  the 
ethnolog}'  of  that  country,  since,  by  this  process,  the 
Aryans  had  been  cut  off  (in  course  of  time)  from 
their  racial  base,  and  left  to  develop  tfaeir  civilisation 
on  independent  and  unique  lines.  In  the  dynamic 
aspect  of  the  census  he  was  inclined  to  include  the 
movements  of  language  and  religion.  The  fonncr> 
as  admirably  analysed  by  Dr.  Grierson,  tended  to 
restrict  the  linguU;tic  differmces  amongst  the  hill 
trilMs,  whilst  the  actual  population  was  increasing. 
Much  the  same  might  be  said  of  the  tribal  forms  of 
rdigioD,  under  Brahmanic  pressure.  He  would  call 
attention,  in  coimection  with  this  matter,  to  the  differ- 
ence in  its  social  results  of  a  change  to  one  of  the  non- 
Indian  religions,  such  as  Christianity  or  Islam,  from 
absorption  of  tribes  into  the  Brahmanic  fold,  or 
change  of  sectarian  doctrine  inside  that  sphere. 
The  latter  kept  the  convert  as  he  was  in  social 
position,  provided  only  doctrine  was  touched,  and 
sects  of  this  sort  were,  therefore,  largely  recruited 
from  the  upper  classes.  But  modification  of  cere- 
monial or  social  rank  involved  the  creation  of  a  sepa- 
rate commnnity.  and  was  favoured,  accordingly 
mostly,  if  not  solely,  by  those  who  had  little 
position  in  society  to  lose  or  gain  by  the  change. 
In  conclusion,  he  expressed  the  great  pleasure  he  felt 
in  finding  that  the  first  Census  Commissioner  for 
India  had  so  long  retained  his  interest  in  that  im- 
portant subject. 

Dr.  G.  Griexson,  C.I.E.,  said  he  only  wished  to 
refer  to  the  use,  in  the  Census  Report,  of  the  word 
**Dravidian."  When  the  linguistic  chapter  of  the 
census  was  written  the  Linguistic  Survey  of  India  had 
not  reached  the  Draridian  languages,  and  what  was 
written  then  was  written  on  the  knowledge  that  was 
generally  held  by  people  in  those  days.  Since  then 
things  had  considerably  altered.  Owing  to  the 
progress  made  by  the  Linguistic  Survey,  the  Dra- 
ridian languages  had  been  analysed  and  examined, 
and  some  remarkatde  discoveries  had  been  made. 
There  were  in  India  proper,  roughly  speaking,  three 
families  of  languages — the  Aryan  in  the  north,  the 
Mtmda  in  the  hills  of  the  centre,  and  the  Draridian  in 
the  south,  and  also  in  Baluchistan.  When  Mr. 
Rislqr  made  the  most  important  discovery,  during 
his  ethnographical  enquiries  in  Bengal*  that .  the 
Mundas  and  the  Draridians  had  an  identical  ethno- 
graphic type,  that  was  to  say,  they  had  the  same 
nasal  index  and  the  same  size  of  head,  and  so  on, 
the  fact  was  accepted  as  quite  natural,  because  it 
was  very  generally  thought  that  the  Munda  and 
the  Dravidian  languages,  though  very  different  at 
the  present  day,  had  a  common  origin ;  but  be 
thought  when  the  results  of  the  Linguistic  Sur\'ey 
regarding  them  were  published  no  one  would  be 
able  to  deny  that  the  origin  of  the  Munda  lan- 
guages and  the  origin  of  the  Draridian  languages 
must  be  taken  as  entirely  separate.  They  were  not 
the  same,  or  had  not  been,  at  any  rate,  this  side  ot 
the  Tower  of  Babel.   ^^(^^^^^^  ^  phon- 
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ology,  different  in  metbod  of  making  up  words, 
different  in  syntax,  and  different  in  every  particular 
which  is  or  importance  for  philological  clasnfication. 
Basing  his  nomenclature  on  the  fact  that  both  the 
tribes  who  spoke  Monda  languages  and  those  who 
spoke  Dravidtan  languages  had  the  same  physical 
type,  Mr.  Risley  had  called  that  type  "  Dravidian," 
and  in  the  etlinographical  portions  of  the  Census 
Report  th;  word  was  used  in  this  extended 
sense.  But  the  application  of  the  name  to  two 
families  of  people  speaking  two  distinct  and  very 
different  languages,  although  having  exactly  the 
same  physical  characteristics,  would  give  rise  to 
confusion,  because  Mr.  Risley's  Dravidian  physical 
type  would,  on  the  other  band,  iaclnde  many 
millions  of  people  who  did  not  speak  the  Linguistic 
Survey's  Dravidian  languages,  whQe,  on  the  other 
hand,  the  speakers  of  ibe  Linguistic  Survey's 
Dravidian  languages  would  indnde  the  speakers  of 
Brahmi  in  Baluchistan,  who  have  not  Mr.  Risley's 
Dravidian  type.  He  himself  thought  that  what  Mr. 
Risley  called  Dravidian  should  be  called  by  some  other 
name.  It  seemed  an  injudicious  thing  for  a  bnguist 
to  do,  but  he  would  like  to  make  a  suggestion  as  to 
bow  it  was  possible  that  the  Dravidians  of  Southern 
India  had  the  same  ethnic  type  as  the  Mundas.  He 
only  gave  it  as  a  suggestion.  Tbey  all  knew  bow  the 
Aryans,  as  tbey  moved  eastwards  from  the  Punjib 
down  the  Ganges  Valley,  became  more  and  more 
aboiiginalised,  and  so  in  the  east  of  Bengal  there  were 
now  so-called  Aryan  tribes  who  bad  all  the  character- 
istics of  the  aborigines,  flat  noses,  curly  bair,  and  so  on, 
and  yet  tbey  had  retained  the  Aryan  language.  That 
was  the  important  point.  The  Aryans  bad  retained 
their  language,  but  altered  their  physical  type.  Why 
was  not  the  same  thing  possible  with  the  Dra- 
vidians  ?  If  tbey  came  in  from  the  nortb-west,  say 
through  Baluchistan,  and  went  down  south,  tbey  would 
retain  their  language  as  the  Aryans  had  done,  and  by 
mixing  with  the  aboriginal  Mundas  they  would 
natundly  acqidre  the  physical  type  of  that  ethno- 
logical &tmDy. 

"Mx.  J.  D.  Rees,  C.I.E.,  said  they  must  all  con- 
gratulate themselves  on  the  fact  dutagentlemanofthe 
author's  position  and  ability  had  undertaken  the  task 
of  popularising  some  of  the  results  of  the  census 
which  were  buried  in  the  Blue-books  on  the  subject. 
Few  people  had  undertaken  the  task — be  had 
tried  to  do  so  in  one  of  the  Renews — and  it 
was  most  regrettable  that  a  report  that  was  so  re- 
plete with  interesting  information  should  be  practic- 
ally closed  to  the  British  public.  The  author  had 
referred  to  the  condition  of  the  poor,  and  the 
serious  results  of  the  last  fiunine  in  decreasing  the 
population.  He  thought  acune  misunderstanding  was 
likely  to  result  if  one  looked  only  at  the  ordinary 
accounts  of  the  famine,  but  that  misunderstanding 
would  soon  be  dissipated  on  a  perusal  of  the  Blue- 
book.  There  was  a  larger  proportion  of  people  in 
receipt  of  retief  at  the  expense  of  the  State  in  England 


in  a  normal  year  than  there  was  in  India  during  the 
height  of  the  famine.  The  author  bad  referred 
lightly  to  the  question  of  leprosy  in  India.  Mr. 
Hutchinson  bad  been  preaching  that  the  prevalence 
of  leprosy  in  India  was  dtw  to  the  nse  of  Im- 
perfectly cured  fish;  but  the  author  pfnnted  out 
that  that  was  flatly  contradicted  by  ril  the  auth- 
orities who  had  been  appoi]>ted  on  the  sub- 
ject. As  to  caste  and  the  progress  of  Christi- 
anity, he  thought  it  would  be  well  to  guard 
themselves  against  thinking  that  the  large  increase 
in  actual  numbers  of  Christians  in  India  went  to 
prove  that  caste  and  Hinduisna  were  in  anyway 
relaxing  their  hold  upon  the  people.  In  fact,  Mr. 
Risley  himself  pointed  out  in  the  Census  Report 
that  the  railways,  which  had  been  spr.'ken  of  as  the 
breakers  down  caste,  practic^ly  led  to  its  greater 
strength.  He  coold  confirm  that  himself  from  bi» 
experience  as  a  director  of  the  South  Indian  Railway. 
As  soon  as  a  railway  was  opened,  the  number  of 
pilgrims  to  the  great  temples  in  the  south  enor- 
mously increased,  and  yet  in  that  very  room  be  had 
heard  not  long  since  a  distinguished  gentleman  from 
India  point  out  that  caste  was  the  curse  of  the  people 
of  India,  and  that  it  was,  to  bis  great  joy,  dis- 
appearing and  diminishing  ia  strength  evsry  day. 
Tbey  had  in  the  Census  Report  an  eaaat  contra* 
diction  of  that  statement,  upon  the  highest  authoritjf 
after  the  most  careful  and  comprehensive  examination.. 

Mr.  F.  H.  Skrike  said  that  be  bad  listened  to 
Sir  Charles  Elliott's  stoiy  of  the  Indian  Censns  with, 
the  deepest  interest  because,  like  many  of  his  col- 
leagues who  were  present,.be  bad  taken  an  active  part 
in  these  decennial  numberings  of  the  people.  In 
1871  the  authorities  were  confronted  by  a  universal 
suspicion  that  the  census  was  a  prelude  to  some  form 
of  taxation.  Thus  the  unhappy  enumerators  met 
with  refusals  and  evasion  on  all  sides ;  and  many 
returns  were  evolved  from  their  own  inner  conscious- 
ness. This  attitude  of  the  population  at  lai^  sen-ed 
to  explain  the  shoruge  of  women  In  the  returns. 
The  disproportion  between  the  sexes  was,  probably,, 
no  greater  in  India  than  elsewhere ;  but  indulgence 
in  polygamy  was  an  outward  and  vi<.ible  sign  of 
wealth  ;  and  in  the  old  Mughal  days  an  appearance- 
of  wealth  was  sure  to  attract  the  attention  of  the 
tax-gatherer.  The  most  important  point  made  ii^ 
the  "dynamic"  section  of  ihe  paper  was  the  light 
it  cast  on  the  working  of  ^[allbusian  doctrines.  It 
was  clear  that  some,  at  least,  of  the  checks  on  over- 
population enumerated  by  Maltbus  were  coming  into- 
play;  and  that  Government  was  pow«4ess  to  protect 
the  masses  from  the  result  of  their  ingramed  im- 
providence, resting  as  it  did  m  religions  sanctions. 
Turning  to  the  static  portion  of  the  paper,  he. 
agreed  with  Mr.  Baines  in  thinking  that  exces- 
sive attention  was  given  in  the  Census  Reports  to» 
ethnological  speculation.  The  origin  and  migrations  of 
the  human  race  were  too  complicated  and  obscure  fop 
treatment  in  official  reports.    It  would  baffle  the  erur- 
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dltion  of  Dr.  Grienon  lo  explain  vfay  the  Finns,  Mag- 
yars, and  Basques  spoke  an  agglutinative  tongue 
vhich  bad  close  affinitira  with  the  Draiddian  languages 
of  Sontliem  India.  He  was  at  one  with  the  author  as 
to  the  vast  influence  of  railways  and  steam  navigation 
in  develoj^g  the  caste  system  and  increasing  religions 
sentinMnt.  By  enabling  the  poorest  Indian  to  revive 
his  flagging  faith  at  the  centres  of  pilgrimage,  they 
had  given  new  life  to  every  creed.  Taken  as  a  whole, 
the  paper  was  worthy  of  its  subject,  and  that  was 
saying  a  good  deal.  The  evolution  of  the  census,  in 
the  teeth  of  widespread  apathy,  ignorance,  and 
su^icion,  ranked  foremost  among  the  many  triumphs 
of  British  administiation  in  India. 

Mr.  Makhn  Wood  said  he  wished  to  make  just 
one  remark  on  what  Mr.  Baioes  had  spoken  of  as 
the  dyiuunics  of  the  subject — the  normal  increase  of 
the  population,  or  abaonnal  shrinkage  of  its  growth. 
This  coBsideration  was  necessarily  dealt  with  in  the 
more  serious  passages  of  Sir  Charles  Elliott'?  valuable 
paper.  For  his  part  he  thought  that  the  chief  means 
of  predating  famine,  or  lessening  its  intenaty,  was  to 
wage  war  against  drought.  There  was  not,  as  far  as 
he  coMld  see,  a  single  water-work  erected  in  those 
'dishicto  which  had  suffered  most — as  mentioned  in 
the  paper,  British  Gnieiat,  Central  Provinces,  and 
the  Oeccan — whereas  an  cDormons  work  had  been 
designed  and  accepted  in  the  east  of  the  Punjab, 
A  -district  which  had  not  suffered  much  from  the 
Amine.  He  did  aot  tluiik  it  was  right  that  local 
•works  which  were  most  lugeotly  required  should  be 
neglected. 

Sir  Chasus  Euiott  said  be  did  not  purpose 
at  that  late  hour  to  enter  into  any  of  the  questi<His 
raised  in  the  JiacnarioB,  except  as  to  dw  criticism 
Ihat  too  maA  fad  been  said  in  the  Crasas  Report 
dealing  with  «lfcnology,  otigins  of  reK^ns,  &c.  He 
thought  tbe»e  was  a  considerable  amount  of  truth 
in  that  cticiaism,  but  he  would  point  out  that  in 
ten  years*  tiMe  tbey  might  not  have  another  Census 
Commissivner  of  the  same  gifts  with  regard  to  those 
to[nc5  as  Mr,  Risley.  In  the  course  of  a  census 
an  officer  was  brought  into  close  contact  with  those 
questions,  and  had  time  to  go  into  them  thoroughly ; 
and  if  he -had  a  sla-ong  oatoral  tur*  for  such  subjects, 
it  was  prKticaUynapossible  for  him  not  to  put  them 
before  llK^blic  hi  die  shape  of  an«SdaI  report. 

On  dte«BOtion  of  the  Chairujue,  a  hearty  vote  of 
thanks  was  accorded  to  the  author  for  his  exceedingly 
interesliacpaper. 


Mr.  AMVig  writes  :— Having4weltover]oBgoD  the 
ethnographic  nde  of  the  paper,  I  was  frnvatted  from 
commeMing  upon  the  figures  quoted.  There  is  one 
pcunt,  hoKsvei:,  which,  in  case  it  was  not  noticed  by 
those  wfa^ifpoke  afterl  Ieft,I.ikottldlike  to  meatios. 


m.,  the  rate  of  growth  of  the  population.  For  the 
reasons  given  by  Sir  Charies  Elliott,  the  bare  totals, 
even  when  qualified  by  the  deductions  he  makes,  are 
not  accurate  indications  of  the  rate  of  Increase  under 
really  normal  conditions,  ten  years  without  severe 
fiunine  or  a  cratinned  series  of  unusually  favouraUe 
seasons.  We  have  to  trust,  therefore,  to  the  age  re- 
turns, not  in  their  crude  form,  but  after  actuarial 
treatment.  It  appears  from  these  that  a  remarkably 
high  birth-rate,  due  in  great  measure  to  the  univer* 
sality  and  early  age  of  marriage,  is  greatly  neutralised 
by  a  high  death-rate,  especially  amongst  infants, 
which,  in  India,  as  in  most  other  countries  of  the- 
Old  World,  is  the  usual  accompaniment  of  great 
proUficity  amongst  the  masses.  We  find,  moreover,, 
that  life  in  India  is  considetmUy  shorter  than  in 
temperate  regions.  Thus,  the  average  rate  of  increase 
established  by  the  c«nparison  of  the  figures  of  the 
three  enumerations  comes  out  a  little  below  i  per 
cent,  per  annum.  With  the  spread  of  medical  aid 
and  trained  midwifery  this  may  be  slightly  raised,  but 
otherwise,  in  the  conditions  of  Indian  industry  now 
subsisting,  and  likely  to  continue  for  some  time  U>  - 
come,  the  above  rate  is  probably  as  high  as  the 
country  can  support  without  an  economic  change  for 
the  worse ;  because  the  whole  burden  of  the  increase 
being  practically  borne  by  the  seal,  a  larger  share  ol 
the  cultivated  area  would  have  to  be  directly  devoted 
to  the  production  of  the  means  of  snlnistence,  in- 
stead of,  as  now,  [voviding  an  unpcxtant  reserve  of 
raw,  non-food,  material  for  foreign  export,  through 
which  the  ryot  makes  hb  profit,  and  the  country  at 
large  pays  for  its  administratini. 


Sir  Richard  Temple  writes:— I  regret  thatl  . 
was  obliged  to  leave  the  meeting  at  which  Sir  Charles 
Elliott  drew  attention  to  a  few  of  the  conclusions  to 
be  drawn  from  the  Indian  Census  Report  of  1901 
before  I  could  be  called  upon  to  speak.  The  point  in  . 
his  paper  whuh  I  may  be  able  to  iUustrate  from  my 
own  experience  is  that  relating  to  the  \-ery  important 
—all-important  I  might  almost  say  in  view  of  pomble 
developments  owing  to  British  adndniBtration.-sub* 
ject  of  the  birth  and  development  of  caste.  It  fdl  to 
me  to  write  Vd.  III.  of  the  Provincial  Census  RepcvU 
for  1901 — the  Andamans  and  Nicobars— and  among 
the  populations  I  had  to  deal  with  were  the  descen- 
dants of  the  Hindu  convicts  sent  to  Port  Blair.  The 
preservation  of  caste  among  a  population,  so  uniavour- 
ably  situated  for  such  a  system  much  interested  me, 
and  I  made  all  inquiry  into  the  subject  possible  to  me 
in  view  of  the  census.  Practically,  I  found  the  mar- 
riage ^temto  be  the  one  criterion  of '* caste" — a  . 
condnaimi  arrived  at  by  most  experienced  observers. 
Among  the  convicu  the  sitnatimi  is  this,  male  and 
female  convicts  have,  ever  since  the  foundation  of  the 
penal  settlement,  about  fifty  years  ago,  been  allowed 
to  many  under  certain  strict  administrative  rules.  But 
it  will  be  understood  that  though  the  general  rule  in 
the  Hindu  caste  marriage  customs— ^^te  to  caste,  .  . 
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4.e.y  Brahman  to  Brabman,  Rajpat  to  Rajput,  and  so 
on— could  be  carried  out  in  these  marriages,  the  local 
cnstoxas  which  obtam   vitbia  the  general  castes 
were  imp(»^ble.    That  is,  the  Bengal  Brahman 
woald  have  to  be  satisfied  with  a  Brahmani  from 
Madras,  a  Rajput  from  Kachh  with  the  daughter 
-of  a  Rajput  from  the  Himalayas.   In  all  such  cases 
the  JUS  connuiii  would  in  India  be  held  to  have 
been  broken,  just  as  it  has  been  broken  all  over 
India  by  migrations  of  colonies  from  the  headquarters 
■of  castes.   Therefore,  in  all  such  cases,  the  children 
would  not  be  recognised  as  fellow  castemen  in  India 
by  the  castes  to  which  they  claimed  to  belong.  The 
interesting  and  ethnologically  valuable  qaestion  then 
is:   How  do  the  descendants  of  such  marriages 
behave  in  the  circumstances  ?  Hat's  they  degenerated 
from  the  patent  castes?   Or  are  they  preparing  to 
maintain  the  caste  system  ?  The  answer  was  quite 
clear  on  enquiry;  the  caste  system  will  be  main- 
tained among  these  people  in  all  its  integrity  locally, 
just  as  it  has  been  maintained  locally  emigrants 
cut  off  from  the  parent  stock.   This  question  bang 
so  answered,  the  next  and  most  informing  question 
is :   How    are   they   managing  it  ?    The  great 
difliculty  was  the  supply  of  brides  of  equal  caste. 
For  the  banding  on  of  absolute  purity  of  blood  it 
proved  insuperable,    Th«e  were  not  in  the  second 
generation  locally  procurable  Brahman  girls  for  all 
the  Brahman  boys,  or  what  is  perhaps  of  more 
consequence  in  this  case,  Brahman  hay*  for  all  the 
Brahman  girls  at  the   appropriate  and  indeed 
oUigatory  time  for  marriage,  and  so  on  for  all 
castes.   Thb  hard  knot  was  cut  thus.   It  was  held 
that  what  really  mattered  was  the  caste  of  the 
father,  that  the  mother  (or  bride)  became  mei^ed 
in  her  husband's  caste  on  marriage,  and  that  all 
chddren  were  of  the  caste  of  the  father.   In  this 
way,  sisters  became  on  marriage  to  be  actually  of 
'  separate  castes,  and  first  cousins  to  belong  to  differ- 
ent castes.    The  great  point,  however,  was  that 
locally  the  castes  were  retained  in  their  fulness  of 
distinction,  howe%-er  little  it  was  possible  to  retain 
pnriQr  of  blood  in  the  initial  stages.   The  next  point 
to  be  noticed  was  that  though  frequently  obliged  to 
muntain  caste  in  this  irregular  way,  by  pressure  of 
environment,  there  was  a  never  relaxed  attempt  as 
the  time  for  children's  marriage  came  on,  to  adhere 
to  the  principle  of  caste  to  caste.    As  this  popula- 
tion increases,  and  it  must  rapidly  do   in  a  land 
where  nearly  all  the  children  born  are  reared,  no 
doubt  this  principle  will  gradually  override  that  of 
ignoring  the  bride's  caste,  adopted  as  it  has  been, 
of  necessity  and  obviously  not  of  choice.  The  Census 
Reports  of  the  future  will  show.   In  my  r^rt,  I 
collected  all  the  information  and  statistics  available, 
butlwas  loo  close  to  the  "Inrth"  ofa  new  caste 
sy^em  tocollect  details  u  sufBcirat  quantity  to  prove 
the  tendency  noted.   Of  course,  in  India  the  Port 
Blair  castes  will  not  be  recognised,  but  that  is  of  no 
practical  consequence  as  all  recognition  of  caste  is  a 
local  afliatr. 


TWELFTH  ORDINARY  MEBTINa. 

Wednesday,  March  i,  1905;  Sir  EdT\'ARD 
POYNTER,  Bart.,  P.R.A.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Aldwyncle,  H.  J.,  P.O.  Box  5596,  Howard-buildhigs, 
Johannesburg,  Transvaal,  South  Africa. 

BiHotti,  Frank,  8,  John-street,  Adelphi,  W.C. 

Bracher,  Mrs.  L.  E.,  Hamilton,  Waikato,  New 
Zealand. 

Coopar.William  James,  A.M.I.Mech.E. ,  A.M  .1.  E.E. , 

15A,  Tum[uke-lane,  Homsey,  N. 
Crawford,  William,  J.P.,  Mount  Randal,  Belfast, 

Irdand. 

Dawson,  David  Stewart,  30,  Hatton- garden,  W.C^ 

and  Hotd  Cecil,  Strand,  W.C. 
De  Landero,  Carlos  F.,  Apartado  3,  Pachuca,  Mexico. 
Denny,  Harry  S.,  P.O.  Box  4181,  Johannesburg, 

Transvaal,  South  Africa. 
Fawcett,  Francis  Thomas,  135,  Nag's  Head-road, 

Ponder's  End,  Middlesex. 
Flannery,  Sir  J.  Fortescue,  Bart.,  M.P.,  9,  Fenchurch- 

street,  E.C. 

Hadaway,   WiUiam    Snelling,    Pencfayn  -  cottage, 

Bushey,  Herts. 
Hughes,  F.  G.,  Salisbuiy,  Rhodesia,  South  Africa. 
Hntson,  Alfred  Robert,  123,  Damley-rood,  Gravesend. 
Mitchell,  W.  F.,  26,  Craven-hill-gardens,  W. 
Samuel,  S.,  11,  Portland-place,  W. 
Smith,  ■W".  Ramsay,  D.Sc,  M.B.,  Whuhester-street. 

East  Adelaide,  South  Australia. 
Sunuer,  Orlando,  Dairy-bouse,  Ashton-on-Ribble, 

Lanes. 

The  following  candidates  were  ballotted  for 
and  duly  elected  members  of  the  Society . — 

Barratt,  Reginald,  A.R.W.S.,  Arts  Club,  40,  Dover- 
street,  Piccadilly,  W. 

Beckett,  Henry  Barron,  MaSQa,  The  Green,  WimMe- 
don.  . 

Bertram,  Henty,  10,  Cooks-road,  Stratford,  £. 

Boimctt,  Charles,  Messrs.  F.  and  C.  Oslo-,  Hornby- 
road,  Bombay,  India. 

Brincker,  John  Augustus  Herman,  M.B.,  B.S., 
M.R.C.S.,    the    Borough    Hospital,  Croydon, 

Buck,  Edward  Clarke,  Assistant  City  Engineer, 
Pretoria,  Trans\-aal,  South  Africa. 

Casey,  Mark  Patrick,  Municipal  Engineer,  Lucknow, 
India. 

Crosse,  L.  Arthur,  J.P.,  R.M.  Office,  Nqotn,  Zulu- 

land,  Natal,  South  Africa. 
Densham,   Sidney   Charles,   152,  Adelaide  -  road, 

N.W. 

Johnson,  Charles  Grove,  F.R.I.B.A.,  Apartado  610, 
Mexico  City,  Mexico. 

Lisbda,  Miguel  Arrojado  Ribeiro,  M.Am.I  M.E., 
Rua  Costa  Gama,  Villa  Japuri,  E^tmp^isJ  Rio  de 
Janeiro,  Brazil,  South  America.  '^J^^l^ 
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.Petty,  George  A.,  13,  Culton^njad,  New  SoutlL- 
g«te,N. 

Redwood,  ntyd  I.,  totry-koort,  Belvedere,  Kent. 
Sparrow,  Regiiiald  George,  Lenton-avenne,  The 

Park,  NottiDgham. 
Vidyasagar,    Panjabbhndana    Pandit  Bulakinma 
Sastri,  M.R.A.S.,  Mi^o  College,  Ajmer,  Rajpu* 
t&na,  India. 

The  paper  read  was — 

THE  BRITISH  ART  SECTION  OF  THE 
ST.  LOUIS  EXHIBITION. 
By  Isidore  Spielmahn,  F.S.A.  . 

It  is  my  intention  this  evening  to  endeavour 
to  undertake  the  extremely  difficult  task  of 
presenting  to  you  in  a  brief  space  of  time 
a  description  of  the  British  Art  Section 
.-Qf  [he  St.  Louis  Exhibition  which  closed  in 
'December  last.  I  want  also  to  say  a  word  or 
*two  upon  the  objects  and  advantaj^es  of  Art 
Sections  at  International  Exhibitions  ;  I  want 
to  tell  you  how  Art  exhibitions  are  promoted, 
and  I  want  to  say  something  also  about  the 
work  they  involve,  the  results  they  achieve,  and 
the  lessons  they  teach. 

I  should  perhaps  preface  my  remarks  by 
stating  that  although  I  helped  to  organise  this 
section  as  a  member  and  honorary  secretary  of 
the  Art  Committee,  I  did  not  go  to  St.  Louis  ; 
but  from  my  acquaintance  with  the  work  on 
this  side  and  the  abundance  of  material  and 
the  numerous  iUustrations  I  have  collected,  I 
am,  I  think.  In  a  position  to  bring  this  section 
vividly  before  you. 

The  section  devoted  to  Art  is  invariably 
regarded  as  one  of  the  chief  features  of  attrac- 
tion in  every  International  Exhibition.  Without 
it  an  exhibition  would  be  incomplete,  and 
would  be  as  dull  and  uninviting  to  the  great 
majority  of  people,  as  would  be  a  landscape 
without  trees  or  water.  "  While  manufacture 
is  the  work  of  hands  only,"  said  Ruskin,  "Art 
is  the  work  of  the  whole  spirit  of  man."  Art 
adds  refinement  and  adornment  to  an  exhi- 
bition, and,  by  the  immense  pleasure  it 
affords,  has  not  infrequently  been  able  to  turn 
Uie  scale  from  failure  to  success.  We  should 
place  great  faith  in  the  educational  possibili- 
ties of  exhibitions  generally,  because  to  many 
persons  the  knowledge  derived  from  them  is 
more  easily,  usefully,  and  more  rapidly  acquired 
than  by  reading,  for  the  obvious  reason  that  it 
is  usually  possible  to  receive  it  at  exhibitions  in 
a  more  attractive,  striking  and  inviting  form. 

Exhibitions  would  perhaps  be  better  under- 
stood and  more  fully  appreciated  if  the  public 
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only  knew  how  much  labour,  time  and  trouble 
are  devoted  to  their  organisation,  and  what 

difficulties  must  be  overcome  in  their  success- 
ful promotion.  "  How  an  exhibition  is  pro- 
moted," would  in  itself  provide  an  excellent 
subject  for  a  separate  paper.  From  start  to 
finish  the  subject  bristles  with  difficulties, 
and  difficulties  we  know  are  never  absent 
from  the  formation  of  an  Art  Section. 
These  difficulties  can  only  be  realised  by 
those  who  have  attempted  the  task.  They 
commence  with  the  formation  of  the  art 
committee,  and  the  efforts  made  to  safe- 
guard the  many  interests  in  Art  representa- 
tion, for  every  school  or  group  of  painters 
nowadays  wishes  to  be  specially  recognised  as 
a  factor  in  the  Art  of  the  time. 

The  difficulties  are  met  with  in  the  attempt 
to  draw  up  the  right  lists  of  artists,  and  to 
secure  the  right  exhibits  that  will  do  honour  to 
the  coQDtry,  in  obtaining  the  works  specially 
required  by  the  committee  from  the  artists,  or 
in  persuading  private  owners  to  part  with- 
their  treasures,  and  remain  content  with  vacant 
spaces  in  their  dining-rooms  for  a  time ;  or  in 
tracing  the  whereabouts  of  pictures  or  sculpture 
that  have  passed  through  a  variety  of  owner- 
ships, sometimes  to  be  met  with  refusal  in  the 
end.  And  when  a  good  display  is  eventually 
secured,  other  difficulties  are  often  present  in 
the  endeavour  to  obtain  adequate  space  in 
which  to  show  it,  and  the  right  location  of  that 
^>ace.  But  when  with  plodding  perseverance 
and  unlimited  patience  these  difficulties  are 
eventually  overcome,  and  the  exhibition  is 
opened,  the  pride  with  which  one  regards  the 
ultimate  result — only  those  who  have  taken 
part  in  such  work  can  appreciate  its  pleasures. 

You  will  readily  understand  that  the  success 
of  an  Art  Section  largely  depends  upon  the 
willingness  of  artists  and  of  private  owners  to 
place  their  works  at  the  disposal  of  the 
organising  committee. 

There  was  a  time — not  so  many  years  ago — 
when  any  work  of  art  was  considered  good 
enough  to  send  to  an  international  exhibition 
with  which  to  represent  this  country.  I  am  old 
enough  to  remember,  as  a  schoolboy,  watching 
groups  of  foreign  visitors  to  a  British  Art 
Section  laughing  at  the  works  there  exhibited 
with  every  justification  for  their  merriment ; 
but  things  have  fortunately  changed,  and  in 
recent  years  veiy  searching  selections  are  made 
not  only  of  the  artists  to  be  represented,  but 
also  of  the  works  they  actually  send,  so  that 
the  British  school  in  its  various  branches  may 
be  presented  at  ^j^ji^^jgl  O^^gji^  most 
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representative  art  only,  that  can  possibly  be 
procured. 

As  a  result,  the  collectioa  of  British  woilcs 
sent  to  Paris  in  i88g  was  good,  that  sent  to 
Chicago  in  1894  was  better,  but  that  sent  to 
the  Brussels  International  Exhibition  in  1897, 
was  by  far  the  best  collection  of  modem 
British  Art  that  had  ever  been  sent  out  of  the 
country.  After  Paris  and  Chica£:o  foreigners 
ceased  to  regard  England  as  a  barren  and 
stony  land  in  which  the  arts  cannot  grow  ;  but 
the  undoubted  success  of  our  Art  display  at 
Brussels  came  as  a  revelation  to  all  those  who 
were  not  previously  acquainted  with  our  Art, 
for  it  was  in  many  respects  the  most  admir- 
able feature  of  the  Tihole  exhibition  ;  not 
only  to  Belgium  did  this  come  as  a  revela- 
tion, but  the  same  idea  was  echoed  through- 
ijut  Europe.  As  a  consequence  foreigners 
jio  longer  express  suiprise  when  they  find 
Englishmen  who  can  paint  and  model.  But 
^the  knowledge  they  acquired  is  a  plant  of 
■slow  growth,  and  it  will  not  grow  at  all 
oinless  advantage  is  taken  of  each  oppor- 

■  lunity  that  presents  itself.  The  British  Art 
.  display  at  Paris  in  1900  was  again  very  good, 

and  was  generally  regarded  as  the  best  of  the 

i  Foreign  Art  Sections. 

^at  at  St.  Louts—  the  one  under  considera- 
tion—I had  better  describe  in  the  words  of  Mr. 

'■  Humphry  Ward,  who  wrote  of  it  thus  "  The 
result  is  that,  although  the  committee  have 
exercised  a  somewhat  severe  method  of  selec- 
tion, they  can  justly  point  to  the  British  con- 

-  tribution  in  the  Department  of  Fine  Art  as 
among  the  best,  largest,  and  most  important 
that  has  ever  been  sent  from  our  shores.  It  is 
equal,  or  superior,  to  the  display  made  at 

•  Chicago,  better  than  that  made  at  Paris  in 
1900,  and  not  inferior,  in  the  opinion  of  good 
judges,  to  the  remarkable  collection  sent  to 
Bnissels  in  1897." 

Having  succeeded,  therefore,  in  forming  a 
strong  Art  Section,  the  least  we  could  expect 
was  that  it  would  be  well  housed  both  as 

■  regards  adequate  and  well-situated  space. 
At  St.  Louis  it  was  unfortunately  neither 
adequate  nor  well  situated  as  compared  with 
the  positions  allotted  to  our  neighbours.  The 
reason  of  this  is  not  difficult  to  explain,  and 
constitutes  a  disadvantage  to  which  this 
country  has  to  submit  at  so  many  inter- 
national exhibitions.  I  hr.ve  spoken  of  it  for 
years  past,  even  to  Government  officials,  and 
I  would  like  to  repeat  it  here. 

It  may  be  fairly  assumed  that  Great  Britain 

-  IB  invited  to  participate  in  f(M%ign  international 


exhibitions  at  the  same  time  as  other  countries* 
but,  unlike  other  countries,  we  have  no  per- 
manent and  special  department  by  which  such 
enterprises  can  be  organised.  In  France  and  in 
Germany  there  exist  permanent  Government 
Departments  which  are  always  ready  at  short 
notice  to  begin  the  work  associated  with  their 
participation  in  international  exhibitions.  It 
is  not  so  with  Great  Britain.  Here  upcn  the 
receipt  by  the  Foreign  Office  of  an  invitation 
to  take  part  in  an  international  exhibition  that 
Department  confers  with  others— with  the 
Treasury,  which  furnishes  the  funds  that  may 
be  necessary,  with  the  Board  of  Trade,  and  in 
the  event  of  a  Royal  Commission  being  ap- 
pointed, with  the  Home  Office  also.  Alter 
considerable  delay  which  these  negotiations 
occasion,  influential  gentlemen  renowned  in 
politics,  commerce,  literature,  science,  and  art, 
are  invited  to  join  the  Commission.  The  time 
occupied  by  these  preliminary  arrangements 
results  in  Great  Britain  gettingtowork  consider- 
ably later  than  either  France  or  Germany,  who 
usually  have  a  start  of  us  by  many  mfmths, 
during  which  time  they  have  sent  repreacBta- 
tives  to  visit  the  site  of  the  exhibition,  and  t» 
see  the  officials  of  the  exhibition  administnt' 
tion,  and  have  in  all  probability  secured  thr 
best  positions  as  regards  spaces  in  all  the* 
Sections.  When  Great  Britain  i>  ready  t# 
move  we  find  to  our  cost  that  we  have  to  take 
the  spaces  in  various  sectioss  whidi  France 
and  Germany,  and  pertiapa  other  countrie» 
also,  have  refused  to  accept— or  at  least,  have 
left  for  us  to  take. 

But  it  is  not  only  in  regard  to  tmaffieient  and 
badly  situated  space  that  we  are  often  at  a  dis* 
advantage  ;  the  time  left  in  which  organise 
a  display  that  should  be  creditable  tu  the 
nation,  is  often  so  short  that  the  work  kas  to 
be  rushed  to  make  up  for  time  lost^  The 
industrial  sections  as  well  as  the  Art 
Section  are  therefore  ofte»  handicapped  and 
the  art  committee  cannot  be  set  to  work  antil 
its  constitution  is  settled,  amd  the  amount  of 
its  grant  determined  by  the  executive  com- 
mittee. 

When  you  consider  that  the  time  required  to 
organise  an  exhibition  is  consiiderably  greater 
than  it  takes  the  exhibition  to  nin,  and  that 
the  winding-up  process  is  an  opevation  equally 
long,  the  time  between  the  cIomi^.  scenes  of^ 
the  one  and  the  opening  scenes  of  the  text  is- 
often  very  short,  so  that  a  pennanent  de- 
partment, if  one  were  established,  would  nob 
long  remain  idle.  It  might  even  be  utilised 
for  other  purpoan  ^b^^pGoOglc 
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If  it  can  once  for  all  be  decided  that  it  is 
beaeficial  to  this  country  to  participate,  or 
should  I  peiliaps  say  that  if  we  decide  that 
our  country  cannot  afford  to  be  the  only 
country  to  hold  aloof  from  great  international 
exhibitions,  then  we  should  hope  to  see  such  a 
department  established  either  at  the  Board  of 
Trade  or  at  one  of  the  other  Government 
•offices,  for  only  then,  and  not  till  then,  will 
<jreat  Britain  start  Cair  at  these  exhibitions  in 
oompetition  with  othei' countries. 

If  at  the  St.  Louis  Exhibition  Great  Britain 
lias  done  well  it  is  due  to  sheer  hard  work  and 
tiot  to  method,  or  rather  want  of  method ;  and 
f  am  glad  to  find  that  my  friend,  Mr.  Walter 
Reid,  who  contributed  an  admirable  paper  to 
this  Society  a  short  time  back  on  the  British 
Industrial  Sections,  has  come  to  the  same 
^conclusbn. 

At  an  early  meeting  of  the  Executive  Com- 
'mittee  of  the  Royal  Commission  for  the  St. 
Ix>uis  Exhibition  it  was  decided  to  place  a 
ffrant.  not  exceeding  ;f  12,000,  at  the  disposal 
■of  the  Art  Committee,  such  grant  to  include' 
an  Arts  and  Craft  Section. 

The  Art  Committee  was  composed  of  the 
Presidents  of  the  Royal  Academy,  the  Royal 
Institute  of  British  Architects,  the  Royal 
Society  of  Painters  in  Water  Colours,  the 
Royal  Hibernian  Academy,  the  Royal  SiKiety 
■of  Painter- Etchers,  of  the  Royal  Institute  of 
Painters  in  Water  Colours,  the  Royal  Society 
of  British  Artists,  the  President  of  the  Society 
•of  Oil  Painters,  the  Honorary  Secretary  of  the 
New  Englsh  Art  Club,  and  the  President  of 
-the  Arts  and  Crafts  Exhibition  Society, 
together  with  gentlemen  representing  the  in- 
■terests  of  sculpture  and  other  branches  of  Art. 

Mr.  Reginald  Hunt  was  appointed  as  repre- 
sentative of  the  committee  at  St.  Louis  for 
the  Fine  Arts,  and  Mr.  Alfred  Longden  for  the 
Applied  Art  Section.  The  Committee  held 
twenty-three  meetings ;  many  of  them  pro- 
tracted sittings  of  nearly  four  hours,  at  which 
they  considered'  the  selection  of  exhibits,  and 
■here  I  may  say  that  for  St.  Louis  a  new  de- 
parture was  tried.  Instead  of  inviting  artists 
to  participate,  it  was  decided  as  a  principle  to 
select  works  from  those  which  were  considered  ' 
the  best  that  had  been  produced  during  the 
last  ten  years,  in  oil  and  water  colour  paint- 
ing, sculpture,  architecture,  etchings  and 
engravings.  This  system  of  selecting  works 
1n  place  of  artists  was  strictly  observed, 
was  excellent  in  theory  but  very  difficult 
to  work  in  practice ;  it  greatly  increased 
the  work,  and  necessitated  our  going  through 


the  catalogues  of  every  exhibition  that  had 
been  held  during  the  last  ten  years,  and 
of  visiting  all  the  exhibitions  held  during  the 
year.  It  was  determined  that  no  art  society 
would  be  invited  to  co-operate  as  a  body, 
but  that  alt  works  would  be  invited  and 
accepted  as  the  work  of  individuals  and  not 
as  representing  any  institution,  and  that  all 
exhibits  should  come  under  the  head  of  "  Great 
Britain  and  Ireland."  In  the  case  of  artists 
applying  to  exhibit,  it  was  decided  that  such 
claims  to  representation  should  be  based  upon 
their  past  work  and  reputation.  And  as  at 
international  exhibitions  space  is  almost  in- 
variably restricted,  it  cannot  at  such  times 
be  regarded  as  suitable  that  the  younger  artists 
can  reasonably  expect  to  make  their  pro- 
fiessional  dibut.  In  addition  to  the  specially 
invited  works,  many  were  selected  by  the  full 
committee  from  a  very  large  number  submitted 
to  them. 

The  details  connected  with  the  fotmation  of 
an  Art  Section  are  numerous.  Insurance  for  a 
very  large  sum  had  to  bj  completed  at  an 
early  stage  before  the  insurance  market  was 
adversely  affected,  and  in  this  connection  I 
would  state  that  insurance  premium  is  one  of 
the  largest  items  of  our  expenditure.  Thus,  an 
owner  is  invited  to  lend  a  work,  and  he  con- 
sents on  condition  that  it  is  insured  against  all 
risks  for  the  sum  of  ^^5,000.  If  you  wish  to  have 
the  work  you  must  comply  with  the  condition. 
The  pictures  sent  to  St.  Louis  were  insured 
against  all  risks,  namely,  fire,  water,  theft,  dam- 
age or  loss,  at  rates  ranging  from  30s.  to  50s. 
percent.  This  was  considered  moderate,  except 
in  the  case  of  sculpture,  always  a  diflicult 
class  of  exhibit  to  deal  with,  and  which  could 
not  be  insured  at  a  lower  rate  than  £1  3s.  per 
cent,  for  bronzes,  and  5s.  per  cent,  for 
marble ;  plaster  we  did  not  send.  It  is  grati- 
fying to  note  that  little  damage  occurred,  the 
chief  claims  upon  the  insurance  companies 
being  for  broken  picture  glasses  and  injured 
frames,  and  these  latter  are  rectified  before 
the  pictures  are  returned  to  thfeir  owners. 

Ihe  other  business  part  of  the  arrangement 
includes : — ^Collecting  the  works  from  all  parts 
of  the  country,  packing  them  in  zinc-lined 
cases,  and  their  transport  from  London  right 
into  the  Art  Palace  at  St.  Louis,  the  decora- 
tion of  the  rooms,  the  installation  of  the 
section,  the  preparation  of  the  catalogue,  all 
this  requires  a  vast  amount  of  time  and 
thought. 

Having  now  told  you  something  of  tjhe  work 
of  the  Art  Committ^«;  I^illVl^t^ilWline 
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—necessarily  in  a  somewhat  faint  outline — 
the  Art  Palace  wherein  our  Art  exhibit  was 
installed. 

You  are  no  doubt  aware  that  the  vast  enter- 
prise which  has  just  closed  devised  with 
the  intention  of  eclipsing^  all  the  great  inter*- 
national  Exhibitions  that  had  preceded  it.  In 
this  ambitious  intention  .  its  promoters  fully 
succeeded. 

The  Philadelphia  Exhibition  covered  an  area 
of  236  acres,  Chicago  633  acres,  the  Paris  Exhi* 
bition  of  1900  336  acres,  the  St.  Louis  Exhibition 
of  1904,  1,240  acres,  or  as  large  an  acreage 
as  all  three  combined.  The  approximate  area 
of  the  buildings  alone  at  the  St.  Louis  Exhibition 
was  close  upon  200  acres.  The  actual  cost  of 
the  entire  Exhibition,  exclusive  of  the  large 
cost  for  maintenance,  is  said  to  have  exceeded 
;f  5,000,000  sterling. 

The  space  allotted  to  the  display  of  Art  by 
the  United  States  and  the  twenty-three  foreign 
countries  participating  was  on  a  much  larger 
scale  than  at  any  previous  exhibition,  the 
actual  area  of  the  galleries  equalling  nine 
acres,  and  the  cost  of  the  four  Art  Palaces  was 
about  a  quarter  of  a  million  sterling. 

Art  Palace. 

Three  of  these  buildings  faced  the  Exhibition 
grounds,  and  had  a  frontage  of  836  feet.  Mr. 
Cass  Gilbert,  of  New  York,  was  the  architect. 
The  central  building  is  of  a  permanent  charac- 
ter and  was  devoted  exclusively  to  the  work  of 
American  artists.  The  wings  or  side  pavilions 
each  covered  an  area  of  420  feet  by  200  feet, 
and  were  allotted  to  foreign  countries — the 
Latin  races  chiefly  occupying  the  right  Pavilion 
and  the  Teutonic  races  the  left.  A  fourth 
building  at  the  back  contained  large  sculpture 
exhibits  from  foreign  countries.  This  group  of 
buildings  is  designed  in  graceful  well  propor- 
tioned Ionic  style,  accentuated  at  the  main 
entrance  of  the  central  building  by  a  Corinthian 
portico  of  majestic  proportions.  The  architect, 
of  course,  avoided  the  use  of  window  openings 
in  order  to  impart  to  the  building  the  accepted 
characteristic  of  an  Art  Palace. 

The  British  Art  Section  was  situated  in  the 
left  Pavilion.  The  disadvantageous  position 
of  our  rooms  will  be  the  more  apparent  when  I 
explain  that  on  the  east  side,  a  terrace 
separates  the  Pavilion  from  a  park,  and  as 
the  ground  slopes  rapidly  from  north  to  south, 
this  terrace  rises  to  a  considerable  height, 
making  it  and  the  south  main  entrance 
inaccessible  from  that  direction.  A  main 
road  with  a  good  entrance  would  naturally 


have  brought  many  visitors  from  that  sSde^ 
especially  as  the  railway  passes  this  point. 

Owing  to  the  repeated  representations  of 
our  Chairman,  ably  supported  by  Colonel 
Watson,  our  Commissionn-Generat  at  St. 
Louis,  this  serious  drawback  was  at  A  later 
date  somewhat  remedied  by  the  exhibitioik 
authorities  constructing  a  flight  of  steps  fronv 
the  .lower  level  to  our,  terrace  as  had  beeik 
originally  promised.  On  the  west,  our  section 
could  be  entered  by  one  doorway  leading  fronk 
the  gardens  iifto  galleries  J  and  K. 

To  reach  our  galleries  from  the  grand 
entrance  at  the  north  side  it  was  necessary  to- 
pass  through  those  allotted  to  Germany  and 
Holland,  and  it  is  obvious  that  the  great 
majority  of  visitors  came  to  our  rooms  after 
having  already  seen  many  other  pictures,  and 
possibly  with  appetites  too  jaded  to  be  ready 
for  further  artistic  enjoyment. 

A  glance  at  the  plan  on  the  screen  wUl 
show  that  to  Germany  was  accorded  not 
only  the  best  position  in  this  wing,  as  France 
was  accorded  in  the  corresponding  wing, 
but  also  a  larger  amount  of  space  than  was 
allotted  to  Great  Britain. 

On  the  day  of  the  official  opening  of  the 
Exhibition  our  Art  Section  was  complete  in 
almost  every  detail,  whilst  those  of  our  neigh- 
bours, including  Americaberself.wereunfinished 
and  consequently  closed  to  the  public.  As  the 
south  entrance  was  not  accessible,only  a  small 
percentage  of  the  public  found  its  way  to  our 
galleries  through  the  unfinished  German  and 
Dutch  Sections,  whilst  those  of  France  in  the 
other  wing,  which  showed  a  portion  of  her 
exhibits,  were  thronged. 

Our  galleries,  with  the  exception  of  K  and 
J,  devoted  to  architectural  drawings,  were 
lighted  from  the  top,  but  it  was  necessary  to 
diffuse  the  light  by  means  of  a  velarium  of 
unbleached  muslin,  and  before  the  summer 
months  every  room  was  properly  sha(^. 

Decoration. 

The  walls  of  our  galleries  devoted  to  pic- 
tures and  drawings  were  hung  with  a  silky- 
red  burlap ;  those  devoted  to  the  Applied 
Art  exhibits  with  a  biscuit-coloured  burlap ; 
the  dados  and  doorways  were  painted  white, 
and  this  crimson  and  white  decoration  gave  a 
gay  effect  to  our  section  and  distinguished  it 
not  unpleasantly  from  those  of  other  nations, 
iu  all  of  which  the  colouring  was  subdued  and 
neutral.  Our  floor  covering,  a  linoleum  of  a 
neutral  green  shade,  harmi^nised  effectively 
with  the  surroun^iig^slf epbUi@iOQil£  effect 
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of  our  frieze  was  decidedly  good.  It  was 
designed,  and  for  the  most  part,  painted  by 
Mr.  Walter  Crane,  President  of  tlie  Arts  and 
Crafts  Exfailution  Society,  and  a  member  of 
the  Art  Committee.  The  scheme  consisted 
of  a  series  of  shields  connected  by  scrolls  of 
foliage.  Inscriptions  on  the  scrolls  refer  to 
the  contents  of  the  various  galleries,  those  in 
the  Applied  Art  Section  refer  to  the  aims  of 
the  arts  and  crafts  movement— the  unity  of 
xlesign  and  handicraft  in  adaptation,  material, 
and  use.  In  the  frieze-panels  appear  the 
shields  of  H.R.H.  the  Prince  of  Wales, 
President  of  the  Royal  Commission,  the 
Royal  Shield,  and  about  a  dozen  other 
shields  connected  with  a  design  of  decorative 
foliage.    You  will  be  able  to  see  the  many 


the  fourth  wall  for  pastels  arid  for  small  oi? 
paintings.  With  few  exceptions  they  were  able^ 
to  show  to  equal  advantage  the  pictures  of  alf 
schools  of  British  art,  and  of  every  cUss  at 
least  one  work  of  each  artist  represented  was 
placed  on  the  line.  In  hardly  any  case  was  it 
found  necessary  to  hang  more  than  two  lines 
of  pictures,  and  every  picture  accepted  by  the 
committee  was  placed  in  a  position  where  it 
could  be  well  seen. 

Results  and  Comparisons. 
I  have  prepared  a  Table  showing  the  number 
of  works  sent  by  Great  Britain  to  the  last  five 
international  exhibitions.  You  will  note  that 
we  contributed  to  St.  Louis  nearly  300  oil 
paintings,  about  150  water-colour  drawings, 


TABLE  I.— Showing  number  of  Brftish  Wobk.s  of  Art  at  the  last  Five  Intebmatidnal 

Exhibitions. 


Oils. 

Water 
Colours. 

Piecei 
Sculpture. 

Black  and 

White 
DrawiDgs. 

Archi- 
tectural 
DrawiDga. 

Tctal. 

ArtitU  Re- 
pcvtented. 

Bihibitt  per 
hxhibitor. 

172 

124 

40 

93 

300 

1-84 

Chicago,  1894  ., 

461 

204 

53 

266 

146 

2-19 

Bmsseli,  1897  , . 

205 

109 

24 

222 

54 

614 

259 

2-33 

Paris,  1900.,,,.. 

166 

89 

54 

114 

47 

470 

282 

1-67 

St.  Louis,  1904 

293 

'58 

90 

294 

190 

554 

I-8S 

variations  of  the  frieze  presently  in  the  illus- 
trations on  the  screen. 

Mr.  E.J.  Gregory,  R.A.,  P.R.I.,  and  Mr. 
Alfred  Parsonsj  A.R.A.,  were  kind  enough 
to  proceed  to  St.  Louis  to  hang  the  pictures 
and  place  the  sculpture.  They  reported  that 
the  number  of  doorways  seemed  excessivCf  and 
they  obtained  considerable  wall  space  by 
closing  some  of  them.  As  I  have  said,  the 
space  given  to  Great  Britain  and  Ireland  was 
smaller,  in  proportioh  to  the  size  of  our  exhibit, 
than  that  provided  for  most  of  the  other 
countries,  and  our  pictures  had  to  be  hung 
more  closely  than  would  have  otherwise  been 
the  case.  But  in  the  matter  of  oil  paintings 
and  water-colour  drawings  it  was  found 
possible  to  leave  a  narrow  space  between 
«ach.  A  great  effort  was  made  to  secure 
Gallery  No.  69,  but  without  success,  although 
we  understood  that  it  had  originally  been 
promised  to  us. 

Messrs.  Gregory  and  Parsons  considered  that 
Gallery  81  assigned  to  water-colour  drawings 
was  not  large  enough  for  the  very  representa- 
tive collection  sent  over,  and  they  therefore 
had  to  utilise  three  walls  in  Room  80,  reserving 


90  pieces  of  sculpture,  nearly  300  engravings, 
etchings,  and  drawings,  and  nearly  200  archi- 
tectural drawings;  in  all  1,025  works  repre- 
senting 550  artists  and  architects.    (Table  I.) 

I  have  prepared  a  second  Table  showing  how 
we  compared  with  foreign  counbies  in  the 
number  of  works  we  sent,  and  it  will  no  doubt 
strike  you  that  both  our  section  and  that  of 
France  were  very  large  in  comparison  with 
that  of  the  United  States.    (Table  11.) 

In  the  Applied  Art  Section  we  also  exhibited 
very  largely  in  comparison  with  other  coun- 
tries.   I  will  return  to  this  section  presently. 

To  complete  our  comparisons  I  have  pre- 
pared a  statement  of  expenditure  of  the  British 
Art  Sections  at  the  last  five  international 
exhibitions.  We  had  at  St.  Louis,  554 
exhibitors  in  the  Fine  Art  Section,  and  152 
exhibitors  in  the  Applied  Art  Section,  making 
a  total  of  706  exhibitors.  The  Royal  Com- 
mission made  a  grant  of  j£i2,ooo  for  the 
entire  Art  Section,  which  is  equivalent  to  ;^i7 
a  head  as  against  at  Paris,  and  ;^22  at 
Chicago.    (Table  III.) 

As  I  have  said,  the  entire  British  Art  Section 
was  completed  in  tiii(iitif;sf<  Ihd^^^Qg^ing 
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on  April  31,  1904,  and  was  the  only  one  which 
had  its  catalogue  on  sale  to  the  pubhc.  For  a 
considerable  time  after  the  opening  ours  was 
the  only  catalogue  obtainable  in  the  Art 
Palace.  Not  even  was  the  American  cata- 
logue ready.  It  appeared  only  in  June  or  July 
I  think.  This  was  the  case  also  in  all  the 
other  sections  of  the  Exhibition,  where  the 
British  Industrial  Catalogues  were,  I  believe, 
the  only  ones  to  be  had  for  many  weeks.  We 


The  illustradon  on  the  screen  is  of  one  of 
the  rooms  in  the  AmOTcan  Sectioo.  It  is 
from  a  block  print,  and  is  not  very  good. 

The  central  portrait  on  the  north  wall  is  that 
of  the  Empress  of  China,  by  Miss  Carl,  a 
citizen  of  the  United  States,  and  the  foUowiag* 
reference  to  it  from  our  representative  at  St. 
Louis  is  rather  amusing: — '  It  is,"  he  says,_ 
"  The  only  portrait  that  has  been  painted  cf 
the  Empress,  and  represents  her  seated  on  at 


ii.— compaeativk  table  showing  nuubbr  of  british  and  fouion  works  op  axt  at  the 

St.  Lodis  Exhibition. 


Group  9. 

Gronp  10. 

Group  ti. 

Group  IS. 

Group  14. 

CoaBtrjr. 

Oil*  and  W&t«r 

£ngTa.V)ngt, 

Sculpture 

Architectural 

ToUl. 

Arti  aad  Craft* 

Colonn. 

Ktcbinss. 

KxbibiM. 

Urawings- 

Fino  Art*. 

Exhibits. 

1,619 

337 

354 

289 

2.599 

945 

661 

318 

308 

48 

1,335 

195 

560 

90 

190 

1,025 

411 

72 

124 

63 

589 

53 

533 

4 

14 

551 

39 

HoUand  

242 

132 

28 

24 

426 

60 

243 

11 

t02 

4 

360 

13 

226 

23 

5' 

13 

3>3 

187 

218 

9 

55 

8 

290 

118 

4 

45 

167 

Table  III.— Couparatitb  Statement  of  Expehditusb  of  British  Art  Skction, 


Exkibilion. 

Collecting, 
Packinr, 
Triiniport  and 
Red  stributiatr. 

Innrance. 

Decoration  of 
Section  and 
Init^latioa. 

Salarie«, 
Wagei,  >ic. 

Totftl. 

No.  of 
Exbi- 
biton. 

Colt  per 
Ezbibitor. 

C      s.  d. 
1,322   0  0 
4.439   0  0 

1,167  12  II 

2.»32   4  7 

4.515   5  2 

£     *  d. 
1,225   0  Q 
4,438   0  0 
1,210  13  2 

».39i    »  I 
2,897   9  10 

£     s.  d. 
61700 
685    o  0 
166  0  0 
848   4  4 
1,95?  5  JO 

£     s.  d. 

700  0  0 
1,768   0  0 

400  0  0 
1,020  14  8 
2,573  19  5 

£      ».  d. 
3,864.   0  0 

11,330  0  0 
2,944  6  I 
5,392  4  8 

",944  0  3 

300 

5'S 
259 
282 
706 

£  A. 
12  17  6 
22    0  0 
II  70 
19   1  6 
17   0  0 

Chicago,  1894  . . 
Bnusels,  1897  . . 

St.   Louis,  [904 

([ncludtns  an  AHi 
and  Crafti  Section) 

may  pride  ourselves  on  the  fact  that  this  was 
the  case  also  at  Brussels,  1897,  and  at  Paris 
in  1900. 

In  studying  the  collections  as  well  as  the 
decoration  of  the  galleries  of  the  various 
nations,  a  distinct  and  characteristic  ex- 
pression of  individuality  of  style  is  readily 
noticeable.  I  would  like  to  show  you  one 
or  two  illustrations  of  the  galleries  of  other 
countries  so  that  you  may,  by  comparison, 
be  able  to  fo  m  a  better  judgment  of  our 
own. 


throne  in  Eastern  costume.  Miss  Carl  was 
not  allowed  to  paint  the  portrait  in  the  way  she 
wished,  and  had  to  fnllnw  the  instructions  of 
the  Empress.  When  tiic  picture  was  finished 
and  removed  from  the  precincts  of  the  sacred 
city,  it  was  considered  to  be  in  some  sense  at 
part  of  the  Empress  herself,  and  it  was  thought 
necessary  to  clean  up  the  streets  and  decorate 
the  passages  from  the  palace  to  the  river 
where  it  was  shipped.  The  cost  of  repavin^ 
the  streets  and  generally  d^orating  the  route 
13  said  to  have  ew^ftd!e4>j6«i'®0^€portrait 
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arrived  at  St.  Louis  in  charge  of  an  escort  of 
eleven  Chinese,  headed  by  Prince  Lung.  It 
was  in  a  huge  case,  and  occupied  a  tremendous 
time  to  unpack,  and  the  men  were  only 
allowed  to  handle  it  with  their  hands  covered 
with  silk.  The  picture  itself  was  wrapped 
round  and  round  in  silk,  and  was  contained  in 
a  specialty  sealed  case.  The  portrait  had  to 
be  held  constantly  in  an  upright  position 
out  of  respect  to  the  Empress.  It  is  a  gift 
from  the  Kmpress  to  the  American  Govern^ 
Rient. 

The  walls  of  the  United  States  Galleries  were 
decorated  with  red  or  pale  green  jute,  while  the 
fiiezes  by  Charles  S.  HoUoway,  representing 
seated  female  figures  with  garlands  of  flowers 
containingthe  names  of  theprominent  American 
artists,  harmonised  with  the  decoration  of  the 
walls. 

The  French  Section  contained  the  largest 
collection  of  pictures  and  sculpture  that  has 
ever  been  sent  from  that  country,  and  was  fairly 
representative,  although  it  appeared  that 
many  of  the  most  distinguished  artists  were 
not  represented  by  their  best  works. 

The  scheme  of  colouring  dominating  their 
section  was  a  neutral  red,  and  the  frieze  was 
from  a  design  by  Besnard.  It  consisted  of 
a  conventional  figure  closely  repeated  ;  the 
colours  employed  being  a  deep  golden  brown, 
blues,  and  red. 

The  large  space  allotted  to  Germany  was 
chiefly  occupied  with  enormous  historical-  can- 
vases from  the  public  galleries  that  had  been 
painted  by  Imperial  order.  They  are  said  to 
have  been  interesting  historically,  but  from  the 
artistic  standpoint  of  less  importance  than 
many  works  that  might  have  been  included 
with  greater  advantage. 

The  chief  gallery  assigned  to  German  art 
exhibits,  as  in  Fans,  was  decorated  with  a 
bomewhat  mooumen'al  treatment  of  the  walls, 
but  the  general  effect  is  said  to  have  been 
dignified  and  serious. 

Holland  sent  a  good  collection  of  works  by 
her  best  artists,  and  the  decoration  of  her 
section  was  made  up  of  broken  greens  and 
greys,  mth  a  frieze  in  which  dull  purple  and 
dark  green  harmonised  well  with  the  walls. 

The  scheme  of  colouring  in  the  rooms  of  the 
Belgian  Section  was  of  russet  and  gold,  and  in 
their  frieze  the  names  of  the  great  masters  of 
the  Flemish  school  were  introduced.  Belgium's 
art  exhibit,  I  understand,  was  stronger  in 
sculpture  than  in  painting. 

The  Italian  Section  was  again  disappointing. 
It  is  unfortunate  that  Italy  has  failed  to  make 


a  favourable  impression  in  modem  art  at 
recent  international  exhibitions.  The  decora- 
tion of  their  walls  and  their  frieze,  however,, 
were  good  and  original,  and  were  embroidered, 
in  harmonious  colours. 

Japan  had  a  large  exhibit  of  noted  examples 
of  their  old  school  of  art,  as  well  as  paintings 
by  younger  artists  in  the  European  style.  She 
also  sent  a  large  collection  of  sculpture  in 
ivory,  wood,  and  bronze,  which  greatly- 
enhanced  the  success  of  her  section.  The- 
decoration  of  the  Japanese  rooms  consisted  of 
a  general  scheme  of  colours  of  positive  tints,, 
green  and  blue  predominating,  and  the  frieze- 
was  by  Japanese  artists,  who  worked  it  direct 
on  to  the  walls. 

And  now  I  will  ask  you  to  accompany  me- 
through  our  galleries,  following  them  in  their 
order  on  the  plan.  To  save  time,  I  propose 
showing  but  one  general  view  of  each  gallery,, 
and  then  a  few  special  works  contained  in 
each.  It  is  manifestly  impossible  to  show  you 
all  of  them. 

To  make  a  selection  at  all  is  extremely 
invidious,  and  it  has  therefore  occurred  to  me 
that  it  would  be  interesting  to  place  before- 
you  some  amongst  those  works  which  appear 
by  general  consensus  of  opinion  to  have  Ihost 
impressed  local  critics  and  visitors.  This, 
seems  to  afford  the  only  basis  on  which  I  can 
make  a  selection — quite  apart  from  the  ques- 
tion of  the  excellence  of  photographs  available. 
Besides,  it  is  always  interesting  to  know- 
the  impression  that  is  made  upon  others- 
than  ourselves.  And  I  must  invite  you  to- 
accompany  me  round  the  galleries  as  your 
"  guide  "  who  has  learnt  his  way,  and  not  afr 
a  critic. 

The  first  room  approached  from  the  Germai> 
Section  is  No.  70,  which  was  devoted  exclu- 
sively to  black  and  white  work ;  drawings  in 
pen,  pencil  and  chalk,  etchings  and  engrav- 
ingf>,  too  many  I  fear  to  show  to  advantage  iik 
the  limited  space ;  but  we  were  anxious  to  have- 
Ihe  collection  as  complete  as  possible,  and  few,, 
if  any,  of  our  most  important  men  were  absent. 
Not  only  were  our  etchings  both  good  and  re- 
presentative, but  we  had  no  reason  to  be- 
ashamed  of  the  examples  of  our  characteristi- 
cally English  art  of  mezzotint  displayed.  Here 
we  were  able  to  show  upwards  of  twenty  very 
fine  drawings  by  Bume-Jones,  a  dozen  by 
Leightoo,  and  several  by  Sir  Seymour  Haden 
and  ninety  other  eminent  artists  exhibited  in 
this  section. 

Room  71  is  the  first  of  those  devoted  to  oil 
paintings.    Here  in  the  centre^<^^^^^^n'& 
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fwrtralt  of  "Sir  David  Stewart,  late  Provost  of  On  the  left— (i)  "Wet  Sands."  by  Williain 

Aberdeen.'*   Without  in  any  way  criticising  McTaggart,  R.S.A.;  (2]  "  Portrait  of  Admiral 

<lie  work  I  ought  to  tell  you  that  this  superb  Fisher,"  by  A.  S.  Cope,  A.RA. ;  and  (3) 

IMcture  produced  an  immense  impression  at  St.  Ernest  Parton's, "  In  the  Tangled  Wild  Wood." 


Seals. 

9  »  m     »    30     «>  »ruT. 


I'LAN  OF  British  A  ax  Galleries. 

Louis.   On  the  right  are— (i)  "  The  Pilot,"  by  Above  is  Fred.  Appleyard's  "  Easter  Time." 

Napier  Hemy,  A.R.A. ;  (2)  "The  Portrait  of  The  room  contained  many  other  well-known 

Professor  Kennedy/' by  Hugh  Riviere,"  and  (3)  pictures:  "  B^ol^•n  Autumn,"  by  Alfred  Par- 

"  Evening's  Twilight,"  by  J.  E.  Grace,  R.B.A.  sons,  A.RA.     The  picture  was  painted  on 

Above  is  John  Lorimer's  "Idyll  Autumn."  the  upper  Thaig^i^jj^i^^^^^  where 
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its  junction  with  the  .Severn  Canal  makes 
the  river  na^gable  for  barg-es.  "  God  rest  ye 
merry  gentlemen,"  by  Seymour  Lucas,  R.A., 
one  of  those  delightful  Christmas  carols  of 
the  17th  century  ;  "  Portrait  of  Mrs.  Reynolds 
and  liaughter,"  by  Luke  Fildes,  R.A.)  "The 
Flowing  Tide,"  by  MoflEat  Lindner,  N.E.A.C. ; 
"The  Storm,"  by  Julius  Olsson  ;  "The 
Fracture."  by  William  Orpen,  N.E  A.C. 
A  point  of  great  interest  in  this  picture  is 
that  the  room  represented  is  that  in  which 
Thackeray  lived  in  Soho  and  wrote  "The 
Newcomes."  The  artist's  intention  is  an 
exercise  in  the  rendering  of  light.  "La 
Belle  Dame  sans  Merci,"  by  Frank  Dicksee, 
R.A.  The  idea  is  taken  &om  Keats',  ballad, 
and  depicts  the  passage— 

"  I  Kt  her  on  niy  pacing  steed. 
And  nothing  clw  saw  all  day  laog, 
For  sidelong  would  she  bend  and  ting 
A  faery*!  aoBg." 

La  Belle  Dame,  in  a  gown  of  rose-colour  and 
silver,  her  red  floating  hair  shadows  the  knight 
as  she  bends  over  him.  He  is  held  by  the 
magic  of  her  thrall,  an  ecstasy  of  wonder  and 
devotion  possesses  him.  Under  this  spell  he 
is  taken  to  her  grotto  to  be  lulled  asleep,  to 
dream  dreams  and  to  meet  the  fate  awaiting 
him. 

Room  72  contained  a  large  number  of  impor- 
tant works,  many  by  Scottish  artists.  In  the 
centre  was  Sir  John  Millais'  "  Chill  October," 
one  of  his  best-known  and  finest  works,  lent 
by  Lord  Armstrong,  which  you  will  see  again 
presently ;  above  it,  "  On  the  Threshold," 
by  Ernest  Normand.  On  the  right  —  (i) 
Millais'  "  Portrait  of  Cardinal  Newman  ;  "  (2) 
the  President's  picture,  "  The  Catapult ;  "  (3) 
"The  Lilypond,"  by  G.  D.  Leslie,  R.A. ;  {4) 
"Scene  from  Enoch  Arden,"  by  J.  Sant, 
R.A.  On  the  left  — (0  Sir  John  Millais' 
"Portrait  of  Sir  James  Paget;"  {2}  the 
President's  "  Greek  Dance ;  "  (3)  A  sea-piece 
by  J,  C.  Hook,  R.A.  In  this  room  were 
also  Lord  Leighton's  "  Perseus  and  Pegasus 
with  the  head  of  Medusa ;  "  "  Portrait  of 
Cardinal  Manning,"  by  W.  Ouless,  R.A.  ; 
"  The  Dream  of  Launcelot,"  by  Bume-Jones  ; 
"Portrait  of  Lord  Charles  Beresford,"  by 
Charles  Furse,  A. R.A.  ;  and  pictures  by  Peter 
Graham,  R.A. ;  W.  F.  Yeames,  R.A. ;  Briton 
Riviere,  R.A. ;  the  late  Val  Prinsep,  R.A. ; 
Ogilvie  Reid,  R.S.A.  ;  Byam  Shaw,  and  T.  B. 
Kennington  ;  and  the  ' '  Portrait  of  Sir  Walter 
Gilbey,"  and  "The  Borgia,"  by  W.  Q. 
Orchardson,  R.A. 

"Chill  October,"  by  the  late  Su:  J.  E. 


Millais,  R.A.  Pasted  on  the  stretcher  at  the 
back  of  this  picture  is  a '  sheet  of  paper,  on 
which  the  painter  has  written  the  following 

note  :— 

"  '  Chill  October'  was  painted  from  a  back- 
water of  the  Tay  just  below  Kinfauns,  near 
Perth.  The  scene,  simple  as  it  is,  had 
impressed  me  years  before  I  painted  it.  The- 
traveller  between  Perth  and  Dundee  passes  the 
spot  where  I  stood.  Danger  on  either  side — 
the  tide  which  once  carried  away  my  platform, 
and  the  trains  which  threatened  to  blow  my 
work  into  the  river.  I  chose  the  subject  for 
the  sentiment  it  always  conveyed  to  my  mind^ 
and  I  am  happy  to  think  that  the  transcript 
touched  the  public  in  a  like  manner,  although 
many  of  my  friends  at  the  time  were  at  a  loss 
to  understand  what  I  saw  to  paint  in  such  a 
a  scene.  I  made  no  sketch  for  it,  but  painted 
every  touch  from  nature,  on  the  canvas  itself, 
under  irritating  trials  of  wind  and  rain." 

"  Fantasie  en  Folie,"  by  Robert  Brough,. 
A.R.S.A.,  the  able  young  artist  whose  life  was- 
so  sadly  cut  off  by  the  terrible  accident  whicl> 
recently  occurred  on  the  Midland  Railway. 
This  picture  attracted  great  attention  when  it- 
was  exhibited  at  the  Royal  Academy,  and 
still  more  at  St.  Louis.  It  represents  a  lady  in 
black ,  seated  in  profile,  contemplating  a. 
Chinese  idol. 

"  The  Portrait  of  J.  C.  Hook,  R.A.,"  by  Sir 
John  Millais,  is  generally  considered,  with  the- 
possible  exception  of  his  "  Sir  Gilbert 
Greenall,"  the  finest  and  most  brilliant 
portrait  he  ever  painted  of  a  man. 

One  can  hardly  look  at  a  fine  portrait  like- 
this  without  recalling  Ruskin's  famous  saying 
that,  "  The  highest  thing  that  art  can  do  i& 
to  set  before  you  the  true  image  of  the  presence 
of  a  noble  human  being.  It  has  never  done 
more  than  this  and  it  might  not  do  less." 

"The  Avenue,"  by  D.  Y.  Cameron.  Thi» 
picture  was  greatly  appreciated  at  St.  Louis,, 
quite  as  much  as  at  the  Brussels  Exhibition, 
and  was  considered  a  good  ^ical  example  of 
the  Scottish  school.  The  prevailing  notes  of 
colour  are  rich  olive,  brown,  gold  and  rose. 

"The  Auld  House,"  by  J.  Macaulay 
Stevenson,  is  a  picture  which  in  feeling,  of 
course,  reminds  one  of  Corot.  The  house  is- 
really  a  very  inconsiderable  item.  The  lake 
and  its  reflections  of  trees  with  undergrowth 
and  atmosphere  charged  with  moisture,  are 
characteristic  of  the  painter's  work. 

"  Portrait  of  W.  W.  Robertson,  Esq.,  Master 
of  the  Merchant  Company  of  Edinburgh,"  is- 
considered  an  excelleirtidapeckn<2^t3i«7tefc 
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of  Sir  George  Reid,  late  President  of  the  Royal 
Scottish  Academy.  Sir  George  also  sent  a 
"Portrait  of  Tom  Morris,"  the  celebrated 
golfer. 

"  The  Borgia,"  by  W.  Q.  Orchardson,  R.A. 
Csesar  Borgia  is  best  remembered  for  the  re- 
morselessness  with  which  he  rid  himself  of 
those  who  stood  in  his  way.  He  generally  did 
«o  by  inviting  his  intended  victim  to  a  banquet, 
at  which  he  would  challenge  him  to  drink 
'wine,  served  to  the  doomed  man  in  a  poisoned 
■cup,  the  other  guests  stealing  away,  for  "to 
drink  with  the  Borgia"  was  an  hoDOurwhich 
became  synonymous  with  death. 

Mr.  Orchardson's  other  works  at  St.  Louis 
were  his  portraits  of  Sir  Walter  Gilbey  and  Sir 
David  Stewart. 

In  Room  72,  "  The  Image  Finder,"  Bronze 
■statue  by  W.  R.  Colton,  A.R.A.  A  work  of 
much  originality  and  strength,  and  interesting 
in  motive. 

"A  Wounded  Leopard" — in  bronze,  by 
J.  M.  Swan,  A.R.A.  This  bronze  is  a  fine 
specimen  of  casting  by  the  cii'e  perdui  pro- 
•cess.  It  represents  an  East-African  Leopard 
pierced  through  the  shoulder  and  fore-arm  by 
■an  arrow ;  the  head  of  the  arrow  is  bitten  off 
■and  fallen,  and  the  animal  is  biting  and  tearing 
sit  the  remainder  It  is  a  life-size  work  about 
three  feet  square  at  base  and  three  feet  high, 
and  was  begun  and  executed  for  Mr.  George 
Jay  Gould  of  New  York,  by  whom  it  was  lent. 
The  finished  bronze  has  never  been  exhibited 
"here,  only  an  early  sketch  of  the  work  in 
plaster. 

Room  73  contained :  —  Mouat  Loudon's 
""Alas,  that  Spring  should  vanish  with  the 
rose  ;  "  David  Murray's  "  Braes  of  Yarrow;  " 
J.  Young  Hunter's  "Forest  Lovers;"  Sir 
Wyke  Bayliss'  "  The  Sanctuary  in  the  Certosa, 
Pavia  ;  "  Leighton's  "  Clytemnestra  ;  "  W. 
Halherell's  "  River  Picnic; "  Perugini's 
"•The  World  Forgetting." 

On  the  opposite  walls  were,  amongst  others, 
.Solomon  J.  Solomon's  "  Portrait  of  Mr.  J  H. 
T.evy  ;  "  Marcus  Stone's  "  Soldier's  Return  ;  " 
John  Collier's  "  Prodigal  Daughter;  "  Arthur 
Hacker's  "Leaf  Drift  ;"  and  H.  von  Her- 
komer's  welUknown  and  widely  exhibited 
picture,  "  Makers  of  My  House,"  which 
(represents  his  father  and  his  two  uncles. 

"The  Doll's  House,"  by  William  Rothen- 
■stein,  N.E.A.C  When  I  asked  the  artist 
to  describe  this  picture  he  replied  that  he 
liad  wanted  to  paint  a  man  and  a  woman 
suggesting  something  of  a  mystery  which 
underlies  all  life,  and  something  of  the  dra- 


matic possibilities  of  every  situation.  The 
title  was  only  thought  of  when  the  picture 
was  first  exhibited  in  Paris.  It  was  suggested 
partly  by  the  room  and  partly  because  there 
seemed  to  be  something  akin  to  the  lack  of 
finality  in  Ibsen's  semi-tragic  plays.  The 
only  pieces  of  sculpture  in  this  room  were  :— 
"  Robert  Bums,"  a  statuette,  by  W.  Hampton, 
and  "Cock  and  Snake,"  bronze  group,  by  J. 
H.  Furse. 

In  Room  74  was  Leighton's  "Perseus 
and  Andromeda ; "  Henry  Moore,  R.A., 
the  greatest  marine  painter  of  his  day, 
"  Storm  Brewing "  and  "  St.  Alban's 
Race;"  Arthur  Nowell's  "Portraits  of  his 
Sons;"  "The  Sawing  Horse,"  and  "Tuck- 
ing the  Rick,"  by  H.  H.  La  Thangue. 
A.R.A.  ;  J.  E.  Christie's  "  Pied  Piper  of 
Hamlin  ;  "  "  The  Duck  Pond."  by  Fred  Hall. 

In  the  same  room  were — "  Washing  the 
Beggars'  Feet,"  by  Sir  James  Linton,  R.I., 
and  works  by  Edward  Stott  and  George  Hait£, 
and  three  by  Sir  Lawrence  Alma-Taderaa, 
R.A. 

The  well-known  "Shrine  of  Venus "  is  one 
of  the  three  Sii-  Lawrence  sent  to  Sr.  Louis. 
It  represents  a  hairdresser's  shop,  classically 
imagined.  The  shop  is  in  the  middle  plan, 
through  which  the  clients  have  to  pass.  On 
entering  the  inner  room  they  deposit  a  small 
offering,  lay  the  usu£d  marigold  or  a  rose  on 
the  table  before  the  Shrine,  in  which  is  a  statue 
of  Venus. 

This  picture  now  finds  a  home  in  America* 
where  so  many  works  by  this  artist  now  are. 
It  changed  hands  during  the  Exhibition,  and 
I  am  able  to  let  you  see  it  once  more,  by  the 
courtesy  of  the  Berlin  Photographic  Company. 

"  The  Rainbow,"  by  P.  Wilson  Steer, 
N.E.A.C,  was  painted  at  Bridgnorth,  near 
the  town  through  which  the  River  Severn  flows. 
It  was  the  object  of  the  arlist,  like  so  often 
that  of  Constable,  to  give  the  sparkle  on  foliage 
while  a  shower  is  falling,  the  effect  being  late 
afternoon  towards  autumn. 

"  Cave  of  the  Storm  Nymphs,"  by  Sir  E.  J. 
Poynter,  P. R.A.  The  picture  is  intended  to 
suggest  the  indifference  of  nature  to  destruc- 
tion, and  the  wortblessness  of  the  prizes  of  li£e 
in  the  face  of  the  elements.  In  the  presence 
of  the  artist  it  could  hardly  be  becoming  in  me 
to  dilate  upon  its  beauties. 

"The  Quartette,"  by  the  late  Albert  Moore, 
one  of  the  most  charming  of  that  artist's 
works.  It  is  quite  remarkable  for  the  grace 
of  its  artistic  drapery-^and  ite  exquisite 
colouring.        Digitized  by  V:iOOgie 
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"  Hylas  and  the  Nymphs,"  by  J.  W.  Water- 
house,  R.A.  The  story  you  will  recollect  is 
that  Hylas,  a  Greek  youth  who  was  sent  to 
fetch  water  from  a  certain  pond  situated 
amongst  some  hills,  was  carried  down  by  the 
water  nymphs.  This  is  one  of  Mr.  Water- 
house's  best  pictures,  and  was  kindly  lent  by 
the  Corporation  of  Manchester. 

"The  Rick  Yard,"  by  George  Clausen, 
A.R.A.,  was  also  in  this  room,  but  this  picture, 
tike  so  many  others^  would  not  photograph 
well. 

In  Room  75  the  centres  were  occupied  by— 
(0  "The  End  of  a  Glorious  Reign:  The 
Funeral  of  Queen  Victoria,"  by  John  Charl- 
ton ;  (2)  "  The  Homage-giving,  Westminster 
Abbey  :  Coronation  of  Edward  VH.,"  by  J.  H. 
Bacon,  A-R.A.  ;  (3)  "  Washington's  Farewell 
to  the  Army,"  by  A.  C.  Gow,  R.A.  We  also 
had  in  this  room  : — "  The  Dream  Princess," 
by  Mrs.  Stanhope  Forbes,  A.R.W.S. ;  "  Bolton 
Abbey,"  by'David  Murray,  R.A. ;  "Alpine 
Scenery,"  by  J.  Mac^Vhirter,  R.A.  ;  "A  Sea 
Maiden,"  by  Herbert  Draper;  and  "Wark- 
worth  Castle,"  by  Sir  Ernest  Waterlow,  R.A., 
is  the  ancient  stronghold  of  the  Percys  in 
Northumberland.  It  is  picturesquely  situated 
two  miles  from  the  sea,  and  is  painted  in 
Sir  Ernest's  happiest  and  most  digni6ed 
manner. 

Room  76. —  Here  we  had  :  "  Shrimpers," 
by  R.  McGregor,  R.S.A.;  "A  Higland  Soli- 
tude," by  A.  K.  Brown,  A.R.S.A.  "  Portrait 
of  Tom  Mcnris,  the  Golf  Player,"  by  Sir 
George  Reid,  R.S.A. ;  "  Drowsie  Cronies," 
by  R.  Alexander,  R.S.A. ;  "  In  the  High- 
lands," by  Peter  Graham,  R.A. ;  "  Serena 
Found  of  Savages,"  by  T.  B.  Kenntngton ; 
"  Across  the  Snow  they  Travel,"  by  Joseph 
Farquharson,  A. R.A.  On  the  other  wall, 
"British  Wild  Cattle,"  by  H.  W.  B.  Davis, 
R.A.,  and  a  "Portrait  of  Mrs.  Denny,"  by 
W.  W.  Ouless,  R.A.  I  regret  that  a  few  of 
these  and  many  others  besides  did  not  photo- 
graph sufficiently  well  to  allow  of  slides  being 
made  of  them. 

"  Boulter's  Lock,"  by  E.  J.  Gregory,  R.A. 
This  picture  represents  the  most  characteristic- 
ally crowded  part  of  the  Londoner's  play- 
ground. The  time  is  about  five  o'clock  on  a 
Sunday  afternoon,  rather  late  in  the  season, 
when  the  deep  lock  with  its  struggling  occu- 
pants is  full  to  the  brim  of  shadow,  but  still 
girt  by  a  sunlit  landscape,  into  which  they 
strive  to  emerge.  The  artist  is  himself  afloat, 
in  two  different  boats.  ^Vhen  this  picture  was 
shown  at  the  Brussels  Exhibition,  there  was. 


in  the  French  Section,  another  rendering  o£ 

the  same  subject ;  it  was  curious  how  Mr. 
Gregory's  version  seemed  to  wipe  the  French- 
man's out  of  artistic  existence. 

Room  76.  —  "King  Edward  I.,"  bronze, 
equestrian  statue,  by  Hamo  Thomycroft,  R.A. 
It  represents  the  great  Monarch  and  law-giver 
mounted  on  horseback,  with  a  Flantagenet 
shield  slung  at  his  back,  and  holding  in  his 
right  hand  the  famous  Statute  of  Winchester. 
This  was  originally  designed  for  the  great 
competition  for  the  decoration  of  Blackfriars- 
bridge,  20  years  ago.  Having  got  this  fine 
model  from  Mr.  Thomycroft,  the  Sewers'  Com- 
mittee of  the  City  of  London  took  fright,  and 
decided  not  to  venture  any  further  action — 
beyond  the  consideration  of  its  sewers.  At 
least,  nothing  has  since  been  done. 

"Castles  in  the  Air,"a  statuette  and  pedestal 
in  metals,  marble  and  inlays,  by  W.  Reynold- 
Stephens.  This  is  an  attempt  to  embody  a 
child's  profound  realisation  of  a  wonder  story. 
A  little  girl  of  about  two  years  leans  back  in  a 
chair  of  enchantment,  which  stands  upon  a 
pedestal,  the  design  of  which  is  based' upon 
falry-castle  fonns.  Flowers  of  fancy  decoratti 
the  chair  which  is  capped  by  a  wonder-castle 
in  mother  of  pearl. 

Here  in  Room  77  we  had  "Surrey's  Pleasant 
HiHs,"  by  B.  W.  Leader,  R.A. ;  "The  Re- 
turn from  the  Ride,"  by  the  late  Charles  Furse^ 
A.R.A.,  N.E.A.C.  The  portraits  are  of  Mr. 
and  Mrs.  Aubrey  Waterfield — then  Miss  Lena 
Duff  Gordon.  This  was  one  of  the  most  noted" 
pictures  in  the  Royal  Academy  in^igoj,  and 
was  praised  by  all  the  critics  as  being  finely 
designed,  ably  drawn,  good  and  original  ia 
colour,  and  altogether  a  strong  and  remarkable 
achievement.  Unhappily,  as  you  know,  Charles- 
Furse  died  last  year. 

"Shrimpers  off  the  Coast  of  Brittany,"  by 
R.  McGregor,  R.S.A.  The  exquisite  goldery' 
tone  of  the  sun-burnt  faces  and  hands  against 
the  silvery  grey  of  the  sea  and  sky  were  the 
artist's  chief  motive  in  painting  this  picture.- 
On  the  opposite  wall  were :— "  Portrait  of  T^dy 
Hickman,"  by  A.  S.  Cope,  A.R.A. ;  JohnR. 
Reid's  "  Rival  Grandfathers,"  an  old  picture  ; 
the  late  M.  Ridley  Corbet's  "  Sunrise." 

"The  Cider  I^ss,"  by  Frank  BrangwTn, 
A.R.A.,  in  which  we  have  one  of  those  compo- 
sitions, founded  apparently  on  a  simple  natural 
scene,  which  yet  contains  so  much  more  than 
we  ever  realise  at  one  time.  Though  the 
"Cider  Press"  gives  the  title  to  the  picture, 
we  feel  that  the  artist's  mind  has  been  occu- 
pied with  the  enduring  conditions  of  natural 
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human  labour,  perhaps  even  more  with  the 
perennial  beauty  of  sunlight,  and,  above  all, 
of  noble  design. 

"  Venus  and  Anchises,"  by  Sir  William 
Richmond,  R.A.,  deals  with  a  theme  as  old  as 
human  nature, — the  association  of  love  with 
the  renewed  life  in  springtime.  This  is  one  of 
Sir  William's  most  successful  pictures,  and 
was  lent  by  the  Walker  Art  Gallery  at 
Liverpool. 

"The  Edge  of  the  Somme,"  by  Alfred 
East,  A.R.A.,  is  a  decorative  picture.  Its 
colour  scheme  consists  of  a  series  of  yellow 
greys  and  ivory  white.  The  sentiment  it  ex- 
presses is  the  quiet  of  an  early  morning.  It 
was  painted  in  London  from  sketches  and 
studies  made  in  the  beautiftil  valley  of  Amiens. 
In  the  immediate  foreground,  the  cool  white 
colour  of  the  swans  forms  a  pleasing  note  in 
relation  to  the  warm  white  of  the  sky. 

Room  80. — This  room  was  devoted  to  small 
oil  paintings  and  to  water-colour  drawings, 
but  they  are  on  too  small  a  scale  for  you  to  see 
much  of  them.    Here  were : — 

"The  Wavelet,"  bronze  statue  by  W.  R. 
Cotton,  A.R.A.,  representing  a  girl  playing 
with  the  water  that  trickles  over  the  rock.  It 
.attracted  great  admiration  among  the  visitors. 

"The  Habit  does  not  Make  the  Monk,"  a 
«mall  oil  painting  by  the  late  G.  F.  Watts, 
R.A.,  is  one  of  that  playful  character  which 
Mr.  Watts  affected  more  and  more  as  age 
came  upon  him. 

The  "May  Morning  on  Magdalen  Tower, 
Oxford,"  by  W.  Holman  Hunt,  is  the  finished 
«tudy  for  the  large  picture.  On  the  First  of 
May  at  sunrise,  for  many  generations,  the 
choristers  of  St.  Mary  Magdalen  College, 
Oxford,  ascend  with  a  band  of  music  to  the 
top  of  the  tower  belonging  to  their  seminary 
And  sing  the  Hymnus  Eucharisticus. 

"  St.  Theophilus  and  the  Angel  "  is  an  im- 
portant water  colour  by  the  late  Sir  E.  Bume- 
Jones.  After  the  death  of  Dorothea,  as  St. 
Theophilus  was  returning  to  the  Courts  of 
Law,  there  met  him  on  the  threshold  an  angel 
bearing  a  basket  of  fruit  and  flowers,  who, 
saying,  "My  sister  Dorothea  sends  these  to 
thee  from  the  place  where  she  now  is," 
-vanished.  Theophilus,  pondering  all  this, 
came  at  last  to  the  true  belief,  and  in  it  died. 

"  The  Prioress'  Tale,"  also  by  Sir  E.  Bume- 
Jones.  This,  as  you  will  remember,  was  the 
Jast  work  completed  by  the  artist. 

We  now  come  to  the  water  colours.  To 
them  Room  81  was  devoted  exclusively.  This 
collection  came  under  close  observation  and 


criticism,  in  view  of  'our  claim  that  water-colour . 
painting  is  our  national  art.    I  now  show  you 
a  few  examples  that  were  here  exhibited. 

"  The  Battle  of  the  Standard,"  by  the  late ' 
Sir  John  Gilbert.  P.R.W.S.,  so-called  after.' 
the  remarkable  standard  which  was  set  up  by 
the  English  at  Northallerton  during"  the  war" 
between  King  Stephen  and  King  David  I.  of 
Scotland  in  1138,  an  exceedingly  powerful 
drawing. 

"Cumberland  Moors,"  by  the  late  Tom 
Collier,  R.I.,  is  an  excellent  example  of  his 
admirable  work.  Tom  Coltier  was  essentially 
a  water-colour  painter  of  the  first  rank,  and  by 
his  untimely  death  in  1891  English  landscape 
art  lost  an  artist  whose  work  rivalled  that  of 
David  Cox  in  quality. 

"  The  Battle  of  Flowers,"  by  R.  Anning 
Bell,  R.W.S.,  shows  a  silvery  grey  hall,  in 
which  a  vigorous  battle  is  going  on  between' 
two  parties  of  girls  in  loose  flowing  garments. 
Everything  is  in  movement,  for  movement  is 
the  imtif  of  the  drawing ;  the  wide  loose 
dresses  swirling  out  from  the  girls,  or  here  and 
there  pressed  close  to  their  form,  as  the  action 
varies. 

In  "Andromeda,"  by  Arthur  Rackham, 
A.R.W.S.,  the  subject  chosen  is  the  moment 
when  the  great  sea-monster  is  approaching  to 
devour  his  victim.  He  is  grey-scaled  and 
slimy  like  a  fish,  with  webbed  feet,  and  comes 
from  the  gloom  of  a  cavern,  crawling  over  the 
rock  at  the  foot  of  which  is  Andromeda 
chained.  The  colour  is  rather  grey  and 
subdued ;  the  drawing  of  the  monster,  wonder- 
ful.   Mr,  Rackham  is  a  specialist  in  dragons  ! 

« Melisande,"  by  Mrs.  Adrian  Stokes. 
Melisande  is  seated  on  a  rock  in  a  weird 
forest,  gazing  dreamily  in  the  water  where 
her  crown  lies.  The  story  does  not  tell  what 
crown  it  is,  or  where  Melisande  came  from ; 
but  she  hates  the  crown  and  does  not  wish 
ever  to  touch  it  again.  There  is  no  other  note 
in  the  picture  than  red,  black,  or  white.  "  The 
Thorny  Path  of  Knowledge,"  by  J.  Walter 
West,  R.W.S.— a  dainty  little  picture  of  a 
young  Quaker  mother  teaching  her  child  to 
read — is  a  typical  work  by  one  of  the  most 
brilliant  of  the  younger  Associates  of  the 
R.W.S.  "A  Valkyrie,"  by  Edward  R. 
Hughes,  R.W.S.  This  Valkyrie  leaves  Iter 
Valhalla,  and  is  soaring  above  a  city  formerly 
the  scene  of  strife  and  heroism,  but  now  at 
rest  from  warfare  and  asleep  in  the  moonlight. 
The  artist  intends  her  to  s^em  peering  into  the 
depths  from  th€)j^ify^  s^lifii^@|3f@rar-horse, 
as  though  she  had  a  great  longi^  to  live  with 
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mortals  in  their  beautiful  city,  through  whose 
heart  flows  for  ever  a  life-giving  river.  Sir 
Francis  Powell,  P,R  S.W.,  John  FuUeylove, 
R.I.,  the  late  Charles  Green,  R.I.,  Dudley 
Hardy,  R.I.,  and  Yeend  King,  V.P.R.I.,  as 
well  as  the  Presidents  of  the  Water-colour 
Societies,  were  all  represented  in  this  room. 

The  sculpture  exhibited  here  included: — 
"  Hymn  to  Demeter,"  in  bronze,  by  Horace 
Montford,  representing  a  girl  marching  in  pro- 
cession as  she  sings  her  hymn.  She  fits  her 
steps  to  the  music,  the  measure  ever  varying, 
her  body  bending  and  swaying  to  the  same 
rhythm. 

"  Love  and  the  Mermaid/'  a  bronze  group 
by  Charles  J.  Allen,  is  supposed  to  represent 
Cupid,  love-god  of  the  earth  and  air,  who  has 
wandered  on  to  an  outlying  ledge  of  rock,  and 
encountered  a  rival  power  in  the  witchery  and 
charms  of  a  Mermaid  instinct  with  love  and 
the  sea.  He  stands  bewildered  and  fascinated^ 
and  likely  to  fall  a  half-willing  prey  to  the 
wiles  of  the  fair  captor. 

"  Roy  with  Top,"  a  bronze  by  E.  Roscoe 
Mullins,  is  a  fine  rendering  of  nature. 

Gallery  J  and  K  was  devoted  to  Architec- 
ture. Here  200  works  represented  70  of  our 
leading  architects.  It  is  impossible  to  read  so 
long  a  list  of  names,  but  I  think  I  can  safely 
say  that  very  few  eminent  men  in  that  profes* 
sion  were  unrepresented.  British  architecture, 
as  is  universally  admitted,  has  made  great 
headway  of  late,  and  the  carefully  selected 
works  sent  to  America  for  this  section  must 
have  convinced  the  public  that  we  have  able 
architects  as  well  as  painters  and  sculptors. 

The  works  on  the  left  screen  should,  strictly 
speaking,  have  been  exhibited  with  sculpture. 
They  are  magnificent  photographs  of  the  model 
of  Mr.  Brock's  Memorial  to  the  late  Queen 
A^ctoria.  The  top  one  is  a  single  photograph 
and  is  seven  feet  long  by  five  feet  in  height ; 
this  will  give  an  idea  of  the  length  of  the 
gallery. 

Room  79  connected  the  Fine  Art  with  the 
Arts  and  Crafts  Section,  which  you  see  through 
the  columns.  The  pictures  here :  — *  "  The 
Brook."  by  Leslie  Thomson,  R.I. ;  "  Saving 
the  Colours  by  the  Guards  at  Inkermann," 
by  Robert  Gibb,  R.S.A. 

Room  79A. — The  main  collection  of  sculp- 
ture, although  small,  was  representative, 
only  one  or  two  eminent  sculptors  being 
absent.  Many  of  the  busts  and  groups  were 
placed  round  the  walls  of  Gallery  79,  where 
they  showed  to  great  advantage  and  added 
largely  to  the  general  e£Eect.   Some  of  the 


smaller  bronzes,  as  you  have  seen,  were 
grouped  upon  pedestals  in  Gallery  72  and  round 
the  Water  colour  Gallery  81. 

The  short  passage  leading  from  Gallery  79 
to  Galleries  73  and  75  was  well  lighted  from  the 
side,  and  afforded  good  positions  for  a  few  bas- 
reliefs. 

The  following  were  among  the  chief  sculp- 
ture exhibits : — 

"Eve,"  a  bronze  statuette  by  Thomas 
Brock,  R.A.,  represents  the  Universal  Mother 
standing  with  her  head  bent  forward,  her 
left  hand  on  her  breast,  and  her  long  hair 
falling  down  her  back  and  over  her  shoulders, 
the  serpent  coils  round  the  base,  which 
is  circular  in  general  form  on  a  square 
plinth. 

"The  Sluggard,"  a  masterpiece,  if  not  the 
masterpiece,  in  sculpture  by  the  late  Lord 
Leighton  is  too  well  known  and  appreciated  to 
need  praise.  The  sluggard  presses  a  laurel 
wreath  under  the  heel  of  his  right  foot,  a  touch 
of  morality,  unlike  Leighton's  usual  practice^ 
beio^  introduced. 

"  Teucer,"  in  bronze,  by  Hamo  Thomycroft, 
R.A.,  was,  you  will  remember,  the  Homeric 
bowman  famous  at  the  Siege  of  Troy. 

"The  Kiss,"  by  A.  G,  Walker,  is  a  work 
which  was  carved  direct  in  the  marble,  ni> 
preliminary  clay  model  having  been  made, 
but  merely  a  shaded  drawing  00  the  marble 
blab. 

"  Snowdrift,"  by  the  late  E.  Onslow  Ford,. 
R.A.,  is  a  recumbent  fema^  nude  figure  in 
white  marble  on  a  plinth  of  Mexican  onyxr 
This  channing  work  is  one  of  the  artist's 
last  works,  and  was  exhibited  in  the  Royal 
Academy  in  1902.  It  is  about  four  fee( 
long. 

"Mother  and  Child,"  the  beautiful  bronze 
bust  by  George  Frampton,  R.A.,  includes  the 
portraits  of  Mrs.  Frampton  and  the  artist's 
son  ;  the  group  is  life-size. 

"  The  Spirit  of  Contemplation,"  a  life-size 
bronze  figure  of  a  girl  reclining  in  a  neo- 
classic  seat  decorated  with  small  figures 
of  Courage,  Philosophy,  Life,  Love,  and  teh 
like.   The  work  is  by  Albert  Toft. 

"Psyche,"  bronze  ideal  head,  by  F.  Lynn 
Jenkins.  In  it  the  sculptor,  who  is  perhaps 
best  known  as  a  decorative  worker,  has  aimed 
not  merely  at  reproducing  beautiful  form  from 
Nature  but  also  at  expressing  the  less  tangible 
beauty  of  the  soul  underlying. 

"  Age  of  Innocence,"  btonze^st  by  Alfred 
Druiy,  A.R.A.  An  Si^4iu^^Pgl@  in 
which  the  sculptor  endeavoured  to  portray  the 
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innocence,  simplicity,  and  naiveM,  and  above 
atl,  the  young-  flesh  of  childhood. 

"The  Breton  Peasant,"  by  Professor  Lanteri. 
The  original  of  this  bust  in  bronze  is  at  the 
Musee  de  Luxembourg,  and  also  at  the  Tate 
irallery  (each  claims  to  have  it !]  It  was 
modelled  as  a  practical  demonstration  before 
^ome  French  sculpture  students  in  the  north 
of  France. 

"The  Last  Song,"  by  H.  Pegram,  A.R.A. 
The  idea  is  that  of  an  old  soldier  dying,  to 
Ti-hom  a  maiden  comes  and  sings  of  his  past 
deeds  and  future  reward. 

Room  83,  mth  the  two  small  rooms.  78  and 
82,  contained  our  Arts  and  Crafts  exhibiis,  or, 
as  the  Americans  termed  them,  original 
©blects  of  art  workmanship. 

For  the  first  time  in  the  history  of  inter- 
national exhibitions,  these  were  shown  on  a 
large  scale  side  by  side  with  the  fine  arts.  A 
similar  course  was  attempted  at  Chicago,  but 
the  response  was  then  but  meagre.  Our 
American  friends  decided  that  at  St.  Louis  the 
line  which  has  hitherto  separated  applied  art 
from  the  fine  arts  should  be  obliterated,  and 
that,  under  tiie  broader  classification,  any 
work,  whether  on  canvas,  or  in  marble,  plaster, 
wood,  metal,  glass,  or  in  textiles,  is  equally 
deserving  of  recognition  from  the  standpoint 
of  conception  [and  technique.  The  unity  of 
art,  therefore,  which  lay  at  the  root  of  William 
Morris'  teaching,  was  fully  recognised  at  St. 
Louis. 

As  you  are  probably  aware,  these  artists,  or 
groups  of  artists,  work  co-operatively,  and  both 
design  and  execute  the  works  they  produce. 
The  United  States  exhibited  nearly  1,000 
original  objects  of  art  workmanship.  Great 
Britain  came  next  with  over  400— the  largest 
collection  of  its  kind  we  have  ever  contributed 
to  any  exhibition.  France  followed  with  nearly 
200  objects,  and  the  other  countries  were  far 
behind. 

In  the  selection  of  their  exhibits,  the  Arts 
and  Crafts  Sub-committee,  presided  over  by 
Mr.  Walter  Crane,  R.W.S.,  had  a  completely 
free  hand,  and  Mr.  Halsey  Ricardo  went  to 
St.  Louis  to  arrange  them. 

Room  83A. — Testimony  should  here  be  home 
to  the  very  great  beauty  of  the  bookbindings 
that  were  sent,  besides  the  artistic  pottery, 
dainty  and  elegant  glass,  refined  jewellery, 
brilliant  enamels  and  illuminations,  which  com- 
pleted this  interering  collection,  and  I  am  only 
sorry  that  time  does  not  permit  of  my  selecting 
individuaf  objects  for  your  closer  inspection. 

These  were  some  of  the  chief  features 


of  this  display  of  British  Art  which  has 
now  been  dispersed :  but  I  must  repeat 
that  amongst  the  remainder  which  you  have 
not  seen  were  numerous  works  of  equal 
interest.  Some  of  them  I  hope  to  include  in  the 
Illustrated  Souvenir  which  I  am  preparing  for 
the  Royal  Commission.  They  may  also  be 
seen  by  reference  to  our  catalogue,  of  which 
a  few  hundred  copies  remain,  and  can  be 
obtained  on  application  to  the  offices  of  the 
Royal  Commission  for  the  St.  Louis  Exhibition, 
47,  Victoria-street.  It  is  a  useful  book,  and 
contains,  besides  the  catalogue  of  the  Fine 
Arts  and  Applied  Arts  Section,  a  condensed 
"Who's  Who"  of  over  550  eminent  British 
artists  and  architects. 

It  is  a  matter  of  some  interest  that  our 
section  was  the  first  to  be  dismantled  and 
packed  up,  and  that  we  were  the  first  to  get 
away.  In  this  we  were  not  assisted  by  the 
United  States  Customs  and  other  Administra* 
tions,  and  we  found  that  it  is  even  more  diffi- 
cult to  get  things  out  of  the  country  than  into 
it.  They  evidently  parted  with  us  with  great 
reluctance. 

The  United  States  duty  upon  paintings  in 
oil  and  water-ct^our  is  20  ^ctnt,  ad  valorem, 
upon  black  and  white  drawings  it  is  25  per 
cent,  ad  valorem,  whilst  the  duty  upon  pic- 
tures imported  into  the  United  States  from 
France,  Germany,  Italy,  &c.,  is  but  15  per 
cent.  It  is  difficult  to.  suggest  a  reason  for 
this  preferential  tariff  in  &vour  of  non-British 
countries,  but  the  cause  is  probably  to  be 
sought  in  the  fact  that  they  are  able  to  ofEer 
some  corresponding  advantage  to  the  United 
States.  Ihe  artists  of  Great  Britain  are 
selected  as  the  victims — though  not  the  only 
victims  of  the  open  door  ifthich  Great  Britain 
throws  wide  to  all  comers— and  they  are  con- 
sequently compelled  to  pay  considerably  higher 
duty  than  their  fcreign  rivals.  The  duty  upon 
bronzes  is  45  per  cent.  A  picture,  as  I  have 
said.,  has  to  pay  20  per. cent,  of  its  value,  but 
the  duty  upon  its  frame  is  35  per  cent,  of  its 
value,  and  45  per  cent.— if  covered  %ith  gold 
leaf.  The  duly  upon  groups  made  from  com- 
posite materials  may  be  anything  from  20  {>er 
cent,  to  60  per  cent.,  according  to  the  pre- 
dominating material  of  which  it  is  composed, 
and  this  is  left  to  the  Customs'  officials  to 
determine.  All  these  are  restrictions  to  busi- 
ness, but  it  is  nevertheless  gratifying  to  note 
that  the  sales  from  the  British  Art  Section 
were  considerably  larger  than  those  effected  in 
any  other  foreign  section.  This^  no  doubt, 
was  entirely  due  to  the  excellence  of  our 
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section,  and  had  it  not  been  for  the  heavy 
•duty  a  larger  number  of  sales  might  have 
been  completed.  It  is  to  be  hoped  that  the 
claims  of  British  artists  to  fairtrcatmentw.il 
not  be  overlooked,  if,  as  is  alleged,  modifica- 
tions in  the  United  States  tariff  are  now  in  con- 
templation. 

With  reference  to  sales,  there  is  something 
I  would  like  to  say  with  respect  to  the  amounts 
^hich  some  of  our  artists  ask  for  iheir  works 
in  comparison  with  those  asked  by  artists 
■competing  in  the  other  sections.  From  my 
experience  gained  at  several  international 
exhibitions,  I  cannot  help  thinking  that  many 
of  them  stand  in  their  own  light  by  fixing 
prices  which  are  unlikely  to  encourage  pur- 
chasers. Foreign  artists  of  the  first  rank  fix 
the  values  of  their  pictures  at  these  exhibitions 
at  prices  which  more  readily  command  sales. 
Their  £ulure  at  St.  Louis  is  quite  an  excep- 
ticmal  experience  for  them.  Following  the 
example  of  France,  we  also  withheld  our  Art 
Section  from  competition  for  awards,  and  in 
this  decision  we  had  the  hearty  support  of  the 
Arts  and  Crafts  Committee.  I  may  add  that 
other  sections  of  the  Royal  Commission, 
notably  the  Education  Section,  also  withheld 
their  exhibits  from  competition. 

A  loss  to  the  British  Art  Section  was  the 
absence  of  the  works  of  many  eminent  artists 
who  were  prevented  from  exhibiting  with 
this  country  by  virtue  of  their  American 
nationality,  and  many  of  them  sent  their 
works  to  the  American  Section.  The  list 
includes  John  S.  Sargent,  R.A.  ;  E.  A. 
Abbey,  R.A.  ;  the  late  G.  H.  Boughton, 
R.A. ;  J.  J.  Shannon,  A. R.A.  ;  George^ 
Wetherbee,  R.S. ;  J.  McClure  Hamilton; 
Daniel  Wehrschmidt  ;  Mark  Fisher ;  F. 
I^erwentWood ;  W.  J.  Hennessey ;  and  F.  D. 
Millet. 

The  question  is  often  asked  whether  these 
vast  international  exhibitions  can  really  be 
successful,  and  whether  the  results  they  achieve 
are  commensurate  with  the  vast  expenditure  of 
time  and  money  which  they  entail,  and  whether 
they  are  even  appreciated  as  they  should  be. 
To  those  who  ask  whether  the  St.  Louis  Exhi- 
bition has  been  successful,  I  would  reply  that 
you  cannot  gauge  the  success  of  any  exhibition 
merely  by  the  amount  of  money  taken  at  the 
turnstiles.  Its  success  can  only  be  measured 
later,  if  at  all.  The  new  reputations  made, 
the  number  of  orders  booked,  the  fresh  business 
opened  up,  the  money  brought  into  the  country, 
and,  above  all,  the  new  seed  that  has  been 
sown,  and  the  lessons  that  have  been  taught 


and  learnt— all  these  are  factors  that  have  to 
be  taken  into  account. 

ITiere  are  many  reasons  why  British  artists 
should  participate  in  these  international  exhi- 
bitions, quite  apart  from  the  question  of  the  sale 
of  their  works.  iBternattonal  exhibitions  are 
international  competitions.  It  is  a  matter  of 
country  versus  country.  The  success  of  any 
one  section  adds  prestige  to  the  country  it 
represents,  and  this  is  why  every  patriotic 
Englishman  should  endeavour  to  assist  in 
scoring  a  success  at  such  exhibitions  for  the 
honour  of  his  country.  Apart  from  this,  the 
names  of  artists  who  elect  to  be  represented 
are  kept  alive,  whilst  those  whose  names  are 
not  to  be  found  in  the  catalogue,  place  them- 
selves at  a  disadvantage  in  the  public  re- 
collection and  in  the  record  of  historj'. 

The  impression  produced  by  our  section  was 
distinctly  favourable,  and  the  Press,  both  of 
this  country  and  of  the  United  States,  was 
alike  cordial  and  just  in  its  appreciation  of  it. 

In  a  still  roore  official  manner  was  our  suc- 
cess brought  to  the  notice  of  the  public  by  the 
letter  of  our  Ambassador  to  the  United  States, 
Sir  Mortimer  Durand,  who  thus  wrote  to  the 
Foreign  Office  from  Washington  on  the  i8th 
November : — ■ 

"  The  British  Art  Section  is  generally 
regarded  as  containing  the  best  collection  of 
pictures  in  the  Exposition." 

For  this  satisfactory  result  thanks  are  due 
to  the  135  private  owners,  societies,  and 
pro^nncial  corporations,  who  came  forward 
and  lept  their  valuable  works  for  the  honour 
of  the  nation.  The  co-operation  of  our  artists 
must  be  included  in  our  tribute,  for  their 
zeal  did  much  to  ensure  our  success. 

Our  work  will  have  served  its  purpose 
if  it  has  raised  the  prestige  of  British  Art 
abroad,  and  helped  to  encourage  our  artists  at 
home. 


DISCUSSION. 
Mr.  Walter  Crane  expressed  his  pleasure  at 
being  [Avsent  to  hear  Mr.  Spielmann's  admirable 
paper,  which  was  practicilly  a  personally  conducted 
tour  through  the  EzhlUtion.  The  account  given 
from  difierent  points  of  view,  finandal,  artistic, 
and  organisaticm,  was  so  complete  as  to  make 
him  feel  that  he  might  have  saved  himself  the 
trouble  of  going  to  St.  Louis.  The  series  of 
pictures  shown  gave  an  admirable  idea  of  the 
plan  and  arrangement  of  the  buildings  and 
their  general  effect,  minus  the  colour,  the  absence  of 
which  one  always  aDowed  for  in  photographic  He 
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liad  been  particularly  stnick  with  the  fioe  way  ia 
which  the  large  gallery  in  the  German  Room  was  set 
up,  and  thought  English  artists  might  take  some 
valuaUe  hints  from  their  German  friends  in  regard  to 
the  decorative  or  scenic  eflfects  prodaced  hy  the 
arrangemrat  of  their  galleries.  They  adhered  to  the 
principle,  as  <ar  as  possible,  of  hanging  only  one  line 
of  pictures,  and  the  eye  line  was  the  ideal  line  from 
which  to  inspect  pictures.  The  numerous  works  in  the 
British  Section  no  doubt  made  that  impossible,  but  he 
did  not  hesitate  to  say  the  effect  produced  was  far  finer 
if  there  was  only  one  line  of  pictures.  Tbe  same 
principle  was  adopted  in  the  annual  exhibitions  at 
Munich,  and  the  arrangement  of  the  colour  in  the 
rooms  to  suit  the  pictures  was  Car  in  adv-snce  of  what 
was  generally  thooght  necessary  in  this  country. 
Mr.  Spielmann  seemed  to  think  that  the  English 
Section  was  not  altogether  advantageously  sUnated  in 
its  position  in  the  Arts  Grallery.  He  did  not  know 
whether  that  was  due  to  the  usual  Govermental 
action  in  such  matters.  England  was  not  usually 
first  in  the  field,  and  he  believed  that  Germany  and 
France  sent  representatives  over  to  St.  Louis 
and  secured  the  best  places  long  before  Eng- 
land did ;  but  if  the  people  of  this  country  cnly 
decided  late  in  the  day  to  take  an  important  part  in 
the  Exhibition,  they  could  not  be  surprised  if  the  best 
places  had  been  already  allotted.  That  was  too  often 
the  case  with  English  authorities,  and  it  was  ootsrious 
that  it  was  a  very  hard  matter  to  screw  anything  out 
of  the  Government  for  the  benefit  of  the  represeiLta- 
tion  of  the  national  art  in  other  countries. 

Mr.  Joseph  Pennell  said  that  as  the  official  repre- 
sentative of  the  St.  Lfnua  Exhibition  for  Art  in  this 
country  he  could  confirm  Mr.  Crane*s  statement  that 
it  was  owing  to  the  dilatory  action  of  the  English 
GovetnmeDt  that  Great  Britain  lost  the  best  positions, 
although  the  place  subsequently  allotted  was  not  any- 
thing like  so  bad  as  the  author  supposed ;  in  fact,  it 
was  an  excellcDt  position.  As  to  tbe  staircase,  the 
architect  forgot  the  exit  at  the  back  of  the  buildin|f 
was  not  thirty  inches  from  the  ground,  as  he  was 
given  to  tmdmtand,  bat  thirty  feet,  which  produced 
an  exciting  tSecl,  as  Mr.  Penndl  was  told  many, 
people  fell  down  it  though  none  dared  climb  it.  Mr. 
Spiehnann  had  stated  that  England  had  placed  her 
Art  Section  kitrs  coneours.  It  was  impossible  for  any 
country  to  place  'Usslthors  coneours.  As  a  matter  of 
fact,  England  refused  to  compete ;  and  he  had  an 
official  communication  in  his  pocket  stating  that 
not  only  American  artists,  but  the  artists  of  the  whole 
world,  extremely  regretted  that  England  did  not  take 
part  in  the  competition,  especially,  as  in  this  particu- 
lar instance,  she  had  sent  abroad  the  best  show  which 
had  ever  been  sent  out  of  the  country.  The  British 
Section  was  a  splendid  exUUt  (or  Great  Btitain,  and 
as  popular  and  as  well  patronised  as  any  section  of 
any  country  which  exhibited  in  the  Exhibition.  The 
refusal,  therefore,  to  enter  the  competition  for 
awards— hi  this  Section  of  the  British  exhitats  only— 


{wodnced  a  most  unlkvonraUe  effect  on  tbe  inter- 

Dational  jury. 

The  Chairuan,  in  propoung  a  vote  of  thanks  U> 
the  author  for  Us  admirable  paper,  stated  that  Mr. 
Spielmann  referred  to  the  plodding  perseverance 
and  unlimited  patience  with  which  the  difficulties' 
connected  with  the  Exhitxtion  were  overcome.  Mr. 
Spielmann  was  so  modest  that  he  had  made  no 
reference  to  himself  in  the  whole  of  the  paper, 
but  those  particular  qualities  Mr.  Spielmann  bad 
shown  in  the  most  remarkable  marmer,  and  the' 
success  of  the  Fine  Art  Section  was  due  almost 
entirely  to  bis  labours.  It  was  not  the  first  time 
Mr.  Spielmaim  bad  acted  in  connection  with  inter- 
national exhibitions,  tbe  first  time  be  (the  Chairman) 
had  the  pleasure  of  being  associated  with  him  was  at 
the  Brussels  Exhibition,  when  the  English  Section 
for  the  first  time  was  very  [nominent.  As  Mr. 
Stnelmum  had  stated  was  the  fact  at  the  St.  Lotu» 
Ebdiibition,  the  English  Section  at  the  BmsseU 
Exhibition  was  tbe  only  section  ready  on  the  day  of 
opening,  and  the  same  remark  applied  to  the  Paris 
Exhibition.  For  that  they  had  to  thank  almost 
entirely  Mr.  Spielmann's  wonderful  perseverance  and 
patience  in  carrying  out  the  details.  He  also  ought  to 
state  that  Mr.  Spielmann  received  absolutely  do  remu- 
neration for  bis  admirable  work  as  honorary  secretary 
in  connection  with  tbe  Brussels  Exhibition,  in  fact,  he 
was  obliged  to  give  up  the  post  he  occupied  at  the- 
time  to  devote  his  energies  to  the  purpose.  At  tbe 
Paris  Exhibition  he  accepted  the  post  of  secretary, 
at  a  very  inadequate  remuneration ;  and  with  regard 
to  the  St.  Louis  Exhibition,  he  had  worked  hke  a 
Trojan  from  beginning  to  end  with  absolutely  no  pay 
or  salary  of  any  kind.  He  therefore  thought  the 
thanks  of  the  country  were  due  to  Mr.  Spielmann  for 
the  work  he  had  done  on  its  behalf. 

,  The  resolution  of  thanks  having  been  carried,  Mr. 
Spielmann  briefly  acknowledged  the  compliment,  and 
the  meeting  tominated. 


In  reply  to  Mr.  FenneO's  rcnurks.  Mr.  Spielmahn 
writes :— The  question  of  competing  for  awards  by- 
artists  is  one  which  furnishes  suilicient  material  for  a 
special  paper.  Something  may  be  said  in  its  favour^ 
but  very  much,  in  my  opinion,  can  be  said  against  it. 
Scientists  and  artists,  literary  men,  and  members  of 
tbe  professions  generally,  can  hardly  compete  for 
awards  in  the  same  way  as  manufacturers  of  ma- 
chinery or  makers  of  pickles.  It  must  be  remem- 
bered, too,  that  our  artists  are  not  only  invited 
to  compete  with  foragners,  but  amongst  them- 
sdves,  sorely  not  a  very  dignified  proceeding.  I 
believe  the  majority  of  artists  rec<^ju8e  this,'  uid 
connder  that  they  ceased  to  compete  for  prizes  and 
medals  when  they  left  school,  and  that  they  no  longer 
attach  any  importance  or  F^^SL^  -^^*  ^^^^ 
may  have  fm  attri^jatiafIb^yaH^^yikt§,'^t  artists  of 
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miHematiire  yeats  prefer  to  abttain  than  to  have  to 
compete  for  them.  Why  ihoold  eminent  artists  who 
bave  already  received  the  highest  honours  that  tlie  art 
vrorld  can  confer  be  obliged  to  submit  their  vorlcs  to 
the  uncertainties  of  an  nnwieldly  international  jnry, 
the  members  of  which  may,  for  the  most  part,  be 
ignorant  of  the  artists,  and  of  their  achievements  ? 
Apart  from  these  considerations,  the  constitution 
of  the  jury  and  its  methods  of  procedure  should 
<letermine  the  question  of  ctHnpetition  for  awards. 
When  either  of  these  are  unsatisfactory,  or  when 
the  rule*  or  regolaticms  are  unpublished,  it  is 
better  to  abstain.  The  compodtion  of  interna- 
tional juries  is  often  most  nnsatfafiuttoiy.  It  may 
nmnber  from  50  to  75  leimsentatives,  amcmgst 
whom  Great  Britain  may  be  entitled  to,  say,  three 
members  only.  In  such  a  case  they  would  have  a  hard 
struggle,  if  they  succeeded  at  all,  in  obtaining  adequate 
recognition.  Distant  countries  are  frequently  repre- 
sented by  jurors  appointed  on  their  behalf  by  the  local  ez- 
hilHtion  officials,  and  sometimes  the  jurors  so  appointed 
are  neither  artists  nor  have  any  knowledge  of  Art. 
There  are  two  methods  of  awarding  medals.  When 
they  are  unlimited  in  number  they  are  frequently 
scrambled  for  by  the  jurors  in  the  most  unseemly 
maimer,  quite  vpvit  from  the  question  of  merit- 
When  the  number  is  restricted  it  is  equally  un- 
satisfactory. The  jurors  may  determine  to  appor- 
tion to  Great  Britain,  say,  twelve  gold  medals  and 
twenty-four  sUver  medals.  In  a  collection  of  high 
average  excellence  this  is  particularly  unfair.  In- 
stead of  twelve  pictures  of  the  highest  merit  there 
may  be  twenty.  To  say  that  twelve  of  them  should 
iiave  gold  medals,  and  the  remaining  eight  of  equal 
merit  nothing  at  all,  solely  because  there  are  no 
cnore  medals  to  have,  is  manifestly  absurd.  Under 
■such  conditions  it  is  better  and  more  dignified  to  with- 
bold  the  entire  Art  Section  from  cnupetition.  These 
remarks  do  not  refer  in  any  way  to  St.  Louis,  but 
to  the  methods  adopted  at  international  exhibitions 
generally,  and  apply  spedidly  to  the  Art  Section. 


THE  PROGRESS  OF  ORTHOCHROMATIC 
PHOTOGRAPHY.* 

Dr.  Koenig,  whose  name  will  be  readily  recognised 
as  the  discoverer  of  the  isocyanine  dyes,  which  are 
now  so  much  to  the  fore,  contributes  a  useful  article 
to  the  Deuticker  Camera-Almaruuh,  of  which  the 
fi^owing  is  an  extract. 

Evety  photographer  and  amateur,  who  knows  any- 
thing at  all  of  photography,  understands  what  is 
meant  by  orthocbromatic  photography  and  ortho- 
'Chromatic  plates,  but  it  is  not  every  one  that  ngbtly 
understands  the  subject,  for  some  use  orthocbromatic 
plates  and  a  yellow  screen,  while  others  see  no  advan- 
tage in  the  same.  The  real  truth  lies  probably 
between  the  two,  and  it  is  only  actual  experience  that 
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Mubles  one  to  appredate  die  practical  resohs  of  this 
scientific  advance. 

-  It  is  well  known  that,  notwithstanding  (he  cortect- 
ness  of  the  drawing  and  perspective  given  by  photo- 
graphy, it  has  two  great  faults,  the  one  the  exaggerated 
difference  between  light  and  shade,  and  the  other 
that  it  does  not  render  colours  in  the  same  gradation 
or  brightness  as  seen  by  the  human  eye.  This  false 
rendering  of  colour  is  particiUariy  noticeable  with 
yellows,  or  bright  reds  and  blues ;  to  our  eyes  ydlows 
and  red  appear  bright,  and  blues  dark  ;  by  pbotogra* 
phy  blue  is  rendered  very  light  and  yellow  and  red 
quite  daric,  because  the  gelatino-tavmide  is  only  sen- 
sitive to  blue  and  violet  and  not  for  red,  yellow,  and 
green. 

The  Discmtry  of  Orihockromatism. — In  1873,  H. 
W.  Vogel  discovered  that  many  dyes  possessed  the 
property  of  making  silver  bromide  sensitive  to  red, 
yellow,  and  green,  or,  as  is  usually  called,  "  sensi- 
tised" for  these  rays.  The  first  observation  was 
made  with  collodio-broraide  of  silver,  but  other 
experimenters  soon  proved  that  gelatino-bromide  of 
silver  behaved  in  the  satte  way,  and  now  a  very  large 
number  of  dyes  are  known  which  sensitise  gelatino- 
bromide  of  silver  for  the  different  regions  of  the 
spectmm.  All  these  dyes  also  stain  ^ver  bromide 
direct,  in  the  absoice  gelatine,  but  it  is  a  remark- 
able fact  that  not  all  dyes  which  stain  ^ver  Iwomide 
tdso  sensitise.  Whilst  it  has  not  yet  been  satisfactorily 
explained  why  only  certain  dyes  possess  senritising 
properties,  yet  there  is  a  certain  connection  between 
the  absorption  spectrum  of  the  dye  and  the  band  of 
sensitiveness.  The  maximum  of  the  sensitisuig  lies 
at  about  the  same  place  as  the  maximum  absorption 
band  of  the  dye  soluticm  ;  thus  generally  sen^tisers 
for  green  and  greenish  yellow  are  red,  and  sensitisers 
for  yellow  and  red  are  violet  or  blue. 

The  most  important  sensitisers  for  green  and 
yellow  belong  to  the  phtholeins,  the  best  sensitisers 
for  red  are  the  cyanines.  To  the  first-class  belong 
eosine  (tetrabromoflnoresnne),  di-iodofluorescine,  and 
erythrosine  (tetraiodoflunescine).  The  maximum  of 
sensitising  lies  with  eosine  in  the  green,  and  does  not 
reach  the  Fraunhofer  line  D ;  with  erythrosine  the 
senritiveness  extends  to  beyond  D ;  di-iodo-fluorescine 
lies  between  the  two.  Eiythrosine  must  be  cm- 
sidered  as  the  strtmgest  and  best  sensitiser  for 
practical  work. 

The  various  dyes  may  be  used  in  one  of  two  ways : 
they  may  be  either  added  to  the  emulsion  before 
coating  or  ordinary  dry  [dates  may  be  bathed  in  very 
'  dilnte  solutions  of  the  dye.  The  amount  of  dye  to 
be  used  must  be  very  minute,  too  much  dye  lowers 
coftriderably  the  general  sensitiveness  of  the  plate, 
as  the  deeply-dyed  film  prevents  the  penetration  of 
the  light.  With  all  dyes  the  best  results  are  obtained 
by  bathing  the  plates. 

The  Yellow  Screen, — If  a  colour  chart  is  photo- 
graphed with  an  erythrosine-bathed  plate  chrome 
yellow  will  appear  almost  as  bright  as  ultramarine ; 
red,  on  the  other  hand,  appears  absotutelyO^k.  If 
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it  is  desired  to  drive  the  orthocbromatic  action  further, 
and  to  render  yellow  considerabl/  brighter  than  blue,  a 
yellow  colour  filter  must  be  used, which  damps  the  bine. 
The  action  of  the  ctdour  screen  does  not  seem  to  be 
thoroughly  understood.  If  we  reaUse  Uiat  the  so* 
called  orthocbromatic  jjates  are  always  fwe-eiunently 
senntive  to  blue,  and  that  while  on  account  of  the 
proportion  of  blue  rays  in  it  must  always  exert  the 
strongest  photographic  action,  we  shall  easily  under- 
stand  that  by  the  insertion  of  a  yellow  screen,  which 
partially  absorbs  the  blue  rays,  the  exposure  must  be 
prolonged  in  order  to  obtain  the  same  density  in  the 
whites.  If  two  exposures  are  made  on  orthocbro- 
matic plates,  one  without  a  filter,  the  other  with 
a  bri^t  yellow  filter,  and  the  second  exposure 
twice  as  Icmg,  so  that  white  has  equal  density 
in  both,  the  blues  will  appear  much  w<»ker  on  the 
second  {date  than  on  the  firat ;  yellow,  on  the  other 
hand,  will  appear  much  the  stronger  on  the  Kcond 
than  the  first.  By  the  increased  exposure  the  yellow 
rays,  which  are  not  absorbed  by  the  jellow  screen, 
have  acted  more  strongly  on  the  yellow  sen&itive  film. 

It  is  obvious,  therefore,  without  further  explana- 
tion, that  a  plate  which  is  only  slightly  sensitive  for 
yellow  requires  a  darker  yellow  screen  (and  therefore 
a  longer  exposure)  for  correct  colour  rendering  than  a 
plate  which  is  strongly  sensitive  to  yellow. 

Commercially,  as  a  rule,  plates  senative  to  greenish 
yeOoWt  and  which  are  osndly  senritised  with  etythro- 
^e,  are  called  "  orthochromatic,"  although  they  are 
not  sensitive  to  red.  Most  of  these  plates  only  give 
a  satisfactory  orthochrtooatic  action  with  a  dark 
yellow  screen.  The  idea  has  been  adopted  for  some 
plates  of  placing  the  yellow  screen  in  the  sensitive 
film,  and  the  plates  thus  prepared  permit  of  good 
colour  rendering  without  a  yellow  screen. 

The  Cyanines. — ^We  have  mentioned  above  the 
second  group  of  sensitisers  — the  cyanines.  To  this 
class  belongs  cyanine,  a  beautiful  blue  dye,  which  is 
an  excellent  seositiser  for  yellow,  orange,  and  red. 
Unfortunately  this  dye  does  not  give  rdiable  results, 
as  the  plates  sensitised  with  it  does  not  keep,  and  are 
prone  to  ^ts  and  fog.  More  important  and  more . 
valnaUe  from  a  practical  point  of  view  are  the  violet 
isocyanines,  which  are  derived  from  chinaldin,  because 
they  not  only  possess  the  [noperty  of  senatising 
silver  bromide  for  red,  orange,  and  yellow,  but  make 
it  also  sensitive  to  green.  The  isocyanines  combine 
therefore  to  some  extent  the  properties  of  erythrosine 
with  those  of  cyanine.  With  ethyl  red,  which  was 
introduced  by  Professor  Miethe,  the  nearly  complete 
band  of  sensitiveness  extends  from  the  blue  to  the 
orange  to  just  beyond  the  D  line,  the  band  of  ortho- 
chrCHne  T  extends  further  into  the  red,  and  that  of 
pinachrtmie  extends  even,  with  a  short  exposure,  to 
beyond  the  C  line  in  the  red.  Practically  this  means 
that  plates  soiatised  with  pinachrtnne  are  much  more 
sensitive  to  orange  and  red  than  orthochrome  plates, 
and  more  so  still  than  ethyl  red  plates.  Pinachrome 
must  be  conudered  as  the  best  sensitiser  known  up  to 
the  present. 


With  these  dyes  the  bathed  plates  are  considerably- 
more  senntive  to  colour  than  those  coated  with  dyed 
emulsion. 

yrith  the  aid  of  the  aud  isocyanines  or  of  mixture 
of  dyes  which  lupplen^ent  their  senatising  properties, 
plates  can  be  prepared  wluch  are  sensitive  to  all  the 
colonis  of  the  spectrum,  even  if  not  to  quite  the 
same  degree.  These  "panchromatic"  plates  have 
also  their  maximum  sensitiveness  in  the  blue.  The 
principal  use  of  such  plates  is  for  colour  photographyr 
but  their  use  is  absolutely  indispensable  when  orange 
and  red  have  to  be  reproduced ;  for  such  work  the 
inter-position  of  an  orange  liller,  to  damp  the  blue 
and  green,  is  always  essential.  It  may  be  mentioned 
that  up  to  the  present  no  plate  exists  which  is  even 
approximately  as  sensitive  for  red  as  for  blue. 

The  Use  of  Orthocknmatie  Plates.— Vexy  diflerent 
opiniras  as  to  the  use  of  orthocromatic  plates  are 
held  gmerally.  Undoub'edly  ortbo*i>Iates  in  con- 
junction with  a  colour  filter  are  useful  in  tnoiunerable 
cases,  and  frequently  absolutely  essential.  It  does  not 
appear,  however,  correct  to  the  author  to  recommend 
the  universal  use  of  ortho-plates  for  all  landscape,  and 
especially  for  mountain  work,  for  it  makes  the  photo- 
grapher think  that  it  is  actually  possible  to  take 
ordinary  landscapes  with  an  ordinary  plate.  When 
yeUow  and  ydlowish-green  tones  predominate,  as  in 
autumn  or  spring,  or  evening  scenes,  the  ortho-plate 
can  always  be  used  with  advantage,  and  in  portraiture 
their  use  saves  much  retouching.  Ortho-jJates  are 
absolutely  essential  in  the  reproduction  of  all  coloured 
objects.  The  frequently-described  great  advantages 
of  the  orthochromatic  [vocesstn  the  taking  of  summer- 
green  landscapes,  of  mountain  peaks  and  distance, 
the  author  denies,  although  he  is  convinced  that  this 
heretical  opinion  will  be  frequently  disputed. 

As  regards  landscapes  in  smnmer,  we  ought  not  to 
forget  that  every  kind  of  plate  is  very  little  sensitive 
to  the  dark  green  of  summer  leaves,  and  farther  that 
in  a  bright  light,  and  much  more  in  sunshine,  it  is  the 
white  light  reflected  from  the  leaves  much  more  than 
the  green  that  produces  the  [diott^raphic  image.  As 
a  matter  of  fact,  die  author  has  never  succeeded  in 
confimmig  a  dif!erence  between  orthochromatic  and 
ordinary  plates  for  ordinary  landscape  worit. 

It  is  just  the.  same  with  mountains  and  distant 
scenery ;  with  these  the  yellow  screen  and  ortho-plate» 
should  work  wonders.  The  author  certainly  beUeves. 
that  many  amateurs  obtain  better  results  with  the  aid 
of  these  two,  but  the  pictures  are  only  better  because 
the  true  exposure  is  mostly  involuntarily  rendered 
shorter  by  the  yellow  screen,  or,  what  comes  to  the 
same  thing,  the  ortho-plates  are  frequently  less  sensi- 
tive tlun  the  ordinary.  If  the  oidinary  plate  is  only 
exposed  for  a  suflSdently  short  time  the  cloudless  blue 
Ay  will  also  appear  daiker  in  the  print  than  the  snow 
peaks  glistening  in  the  sun;  and  if  the  sky  daring  the 
exposure  is  whitish,  so  that  the  mountain  is  visually 
almost  impossible  to  detect,  that  no  orthochromatic 
[date  and  no  yellow  screen  is  iif'anyAyHlltft  obtain  a 
differencJ.  Digitized  by  ^ 
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It  may  be  argued  that  the  use  of  (Mtboclinnnatk 
plates  can  at  least  do  no  ham.  Opposed  to  this  are 
the  Tacts  that  ortho-plates  are  mostly  dearer  than 

ordinan-,  and  frequently  are  inferior  as  regards  keep- 
ing properties  and  sensitiveness,  though,  as  we  have 
already  seen,  this  last  may  be  an  advantage  under 
certain  conditions.  Finally,  the  exposure  is  consider* 
ably  lengthened  by  the  yellow  screen  which  must 
generally  be  used. 

The  photographer  will  do  well  to  consider  in  every 
caM  whether  the  use  of  orthO'plates  ^ipears  advan- 
tageotts  or  not.  As  a  guide  to  this  point  a  few  short 
rules  may  be  useful,  which  embody  what  we  have 
ssid. 

JfTun  to  Use  OrthO'plates.— \.  According  to  the 
pret-aiting  method  of  speaking  we  diifereutiate 
between  orthochromatic  and  panchromatic  plates. 
The  fonner  are  only  sensitive  for  yellow  and  yellow - 
green ;  the  latter  are  also  sensitive  to  orange  and 
red. 

3.  The  commercial  orthochromatic  plates  only  i>er- 
mit  of  an  abstdutdy  correct  colour  rendering,  as 
regards  yellow  and  blue,  when  used  with  a  yellow 
screen  of  more  or  less  dark  shade. 

3.  The  use  of  orthochromatic  plates  is  above  all 
things  necessary  when  the  reproduction  of  yellow  and 
yellow,  green  ts  in  question.  For  bluish  green  and 
dark  green  the  plates,  even  with  a  yellow  screen,  are 
very  slightly  sensitive,  so  that  for  ordinary  landscape 
work,  further  for  mountain  and  distant  scenery,  the 
ortho-plates  offer  no  important  advantages. 

4.  Panchromatic  plates  are  certainly  necessary  when 
orange  and  red  are  to  be  reproduce<I,  and  in  this  case 
the  use  of  colour  6lters  b  i^ffiolutely  essential. 

5.  Bathed  plates  are  always  more  sensitive  than 
plattt  dyed  in  the  emulsion. 

i-'ormula  for  Bathing. — Always  use  perfectly 
clean  worldrtg  plates,  and  bathe  them  in  the  dark, 
keeping  the  sdution  continuously  on  the  rock  After 
bathing,  the  plates  should  be  washed  in  running  or 
frequently  changed  water  for  two  or  three  minutes, 
and  dried  in  a  well-ventilated  place  free  from  dust. 


Erythrosine  Bath. 

Water   100  ccm 

Aramoma    z  ccm. 

Hrythrosine  solution  (1  :  i,coo)......  feS  a:m. 

Bathe  Ux  3-3  minutes. 

Pinaehronu  Bath. 

Water   too  ccm. 

Ammonia   1  ccm. 


Rnachrome  solution  (i  :  i,oooalcohol)     z  ccm. 
Bathe  for  3-4  minutes. 

Ethyl  red  and  orthochrome  plates  are  prepared  in 
cuctly  the  same  way  as  the  pinachrome  plates. 


GENERAL  NOTES. 


UnjteI)  States  Railway  Speuis.— Repc^ing 
on  the  raflways  of  the  Ututed  Sutes  (No.  627, 
Miscellaneous  Serieb),  the  Hon.  Robert  Collier  says 
that,  "  with  certain  exceptions,"  they  are  "  not 
particularly  fast."  But  the  exceptions  are  note- 
worthy. The  best  speeds  appear  to  be  found'  between 
Philadelphia  and  the  sea-side  resorts  of  Atlantic  City 
and  Cape  May,  where  in  summer  there  are  a  certain 
number  of  very  fast  trains.  From  Atlantic  City  to 
Camden  <a  suburb  of  Philadelphia)  viA  the  HiUa- 
delphia  and  Reading  line,  one  train  hut  summer  was 
for  a  time  given  only  49  minutes,  start  to  stop,  for 
the  55^  miles,  while  between  Camden  and  Cape  May, 
on  the  Penn^lvanian  Railw^,  there  fs  a  train  which 
covers  the  73*2  miles  from  Camden  to  Angdsea 
Junction  in  73  minutes,  start  to  stop.  On  the  New 
York  Central  route,  between  New  York  and 
Chicago,  the  "  aoth  Century  Limited,"  covers  the 
whole  980  miles  in  20  hours  in  either  direction. 
There  are  a  considerable  number  of  trains  making 
start  to  stop  runs  at  over  50  miles  an  hour,  and  the 
"  Empire  State  Express  "  even  performs  two  runs  at 
57  miles  an  hour.  Further  west  the  trains  get  slower 
and  less  freqnent.  WhQe  electricity  is  almost  exdu- 
nvely  used  as  the  moti%-e  power  v/L  the  very  numerous 
tramways  in  every  part  of  the  country,  on  tdlwi^  it 
is  used  to  a  very  limited  extent  only.  The  ovetfaead 
woricings  of  New  Yoric  and  Chicago  ate  the  most 
conspicuous  instances.  For  waking  trains  through 
tunnels  where  the  traffic  is  intense,  and  for  tubular 
work  in  general  it  is  probable  that  electricity  will 
be  more  and  more  used  as  the  motive  power,  but  the 
prospect  of  anything  like  a  revolution  in  the  direction 
of  its  bong  employed  to  worit  long  distance  raUway 
traffic  seems  remote. 

lUL AND  AND  FOTATUES.— With  a  steadily  dwmdl- 
ing  pfipnl^ion  it  is  not  surprising  that  the  area  under 
potatoes  in  Ireland  is  much  smaller  than  it  used  to  be, 
but  they  remain  the  staple  crop,  and  the  "Champion" 
variety  continues  to  be  the  m  st  popular.  In  1883 
the  total  area  under  potatoes  was  806,467  acres,  in 
1904  it  had  fallen  to  618,540  acres,  a  decrease  of  over 
23  p>er  cent.  In  1883  the  proportion  of  the  entire 
crop  under  "  Champion  "  was  78-5,  in  1904  it  had 
fallen  to  6i'3  ;  so  that  even  now  only  38-7  per  cent, 
of  the  area  imder  the  potato  crop  is  left  for  all  other 
varieties.  The  "  Chamj^n  "  potato  was  first  intro- 
duced in  quantity  into  Ireland  hi  the  year  1880,  after 
the  liailure  of  the  potato  crop  in  1879.  Since  that 
year  it  has  constituted  the  main  potato  crop  of  the 
country,  but,  as  shown  abo\-e,  tt  is  gradually  losing 
its  hold  upon  the  cultivator.  The  acreage  under  each 
of  the  principal  varieties  of  potatoes  planted  in  i<)04, 
other  than  the  "Champion,"  was  as  follows: — 
LTp-to-date  9-0  per  cent,.  Beauty  of  Bute  7'0,  Floun- 
ders  6-8.  Sutton's  Ahn,^dai^^^^«?}^s  i-o. 
Skerry  Blues  2-9.  O 
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MEETINGS  OP  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  8  o'clock 

Makch  8.— "Ethics  of  Japaoetie  Society."  By 
Bakun  Suvematsu.  The  Right  Hun.  I^iKit 
Keuesdale  «UI  preside. 

March  15.— "Methods  of  Deugn  in  Hobamme' 
iliui  Art."  By  E.  II.  IIANKIN.  SiK  CiKORui!; 
Biaiiwoou,  K.C.I.E  ,  C.S.I.,  Vice-l'resideiit  of  the 
Society,  in  the  chair. 

Indian  Sbction. 

Thursday  afternoons,  at  4.30  o'clock  : — 

March  16.—*'  Manipur  and  its  Tribes."  By  1. 
C.  Hudson  (late  I.C.S.). 

Colonial  Section. 
Tuesday  afternoons  at  4.30  o'clock  r — 

March  28.— The  Manufactures  of  Greater  Britain. 
—  II.  Australasia."  By  the  Hon.  Walter  Hart- 
well  James,  K.C.,  Agent -General  for  and  late 
Premier  of  Westera  Austndia. 

Applied  Art  Section. 
Tuesdays,  at  4.30  or  8  o'clock : — 

March  21,  8  p.m.— "West  Country  Screens 
and  Rood  Lofts."  By  F.  Blich  Bunu,  F.K.I.B.A. 
G.  F.  BouLEv,  R.A.,  will  pre&tde. 


Cantor  Lectures. 
Monday  evenings,  at  8  o'clock : — 

DUGALD  Clerk,  M.Inst.C.E.,  "  Internal 
CombttBtion  Engines."    Four  Lectures. 

Lectukb  IV.— March  b.— Future  Develop, 
menu — Soction  producers — Blast  furnace  gas — 
Producer  gas  in  power-stations— Marine  gas  and 
oil  engines — line  of  advance. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

UONIMV,  M^Kiii  6  .  SOCIETY  OF  AKT.S,  John-itrcit, 
Adelphi,  W.C  ,  8  p.m.  (Cantor  Lccton-.)  Hr. 
Dtirald  Clvrk,  "Internal  Combustion  Engiiit'ii." 
(Let-ture  IV.) 

Koyal  Institution,  Albemarle- street,  W..  5  p.m. 
Gi-noral  Monthly  Meeting. 

EnKiniserB,  in  the  Theatre  of  the  United  Service 
Institution,  'Whitehall,  S.W.,  7}  p.m.  Mr. 
llenjamin  H.  lliwaite,  "The  Traniport  poHi- 
btlitic-i  of  our  Inland  Navigable  Watrrwayt." 

Chemical  Induitiy  (Londen  Section).  Burlington. 
boute,  W.,  8  p.m.  i.  Prof.  H.  E.  Armstrong, 
"  Mechanic*  of  Fire."  t.  Dr.  George  UcGowan, 
and  Mr.  K.  B.  Kloris,  "  llie  Estimation  of 
Ar«enir  Fuels— A  shtirtPticd  mi-thod." 

Faraday  .Sjxii'ty,  93.  Virturia-str.-i-t,  S.\V.,SJ  p.m. 
Mr.  F.  W.  Harbord,  "  Kifciit  l><-v('lopmr'nts  in 
Klectric  Smoltin);  in  Conni'Ctiitn  with  Iron  and 
SlL-el." 


Britiih  Architect*,  9.  Condolt'Mrcet,  W.,  8  p.m. 
CaaMfa  CInb,  Charinv-cnwi-raad,  W.C  ,  1}  p.B. 
Hedkal,  11,  ChandofitrMt.  W..  5  p.m.  Annual 

Meeting. 

Victoria  Institute,  8,  Adelphl-terrace.W.C,  i\  p  m. 
Ur.  ChuW  B.  Warring.  '■  Gwilogical  E«- 
terminationi." 

TUKkuAv,  Maroi  7. .-Royal  Inttitation.  Albemarle- ■trrc't, 
W.,  I  p.m.  Fruf.  I'caraon,  "Some  Knrcnt  Bro- 
mctric  Studies."  (Lecture  II.) 

Alpine  Club.  aj.  SaWle-raw,  W.,  4  pm.  Lcrtuie 
by  Captain  Scott. 

Derigaen,  K.I.B  A.  Galleries,  Suffolk- street.  Pall- 
mall,  S.  nr.,  S  p  m.  Ur.  Strange,  '*  Ornament  br 
Old  English  Rood  Screens." 

CMI  Engineeis.  >s.  Great  George- street,  S  W., 
Ditcussiun  on  Mr.  RUhard  William  Allen's  paper, 
"  Surface -Condensing  Plants,  and  the  Value  of  tlie 
Vacuum  Produced." 

Pathological,  ao,  Hanover- Hinare,  W.,  8}  p.m. 

Zoological,  J.  Hanover. square,  W.,  8|  p.m. 

Phanuai^tical,  17,  Bloomsbury-aquare,  W.C, 
8  p.m. 

Wkunhwav,  Hmi  h  8...SOCIETY  OF  ARTS,  Jobn-atiMt, 

Adelphi,  W.C,  8  p.B.  Baron  Snyematsn,  "  Ethics 

of  Japaniw  .Society." 
Biblical  Arcbmologr,   37.  Oraat  RaaNU-ilnet, 

W.C,  \\  p.m. 
Geological,  Burlington. house.  W.,  8  p.m. 
Japan  Society,  so,  Hanover-square.  W.,  8|  p.m. 

Prof.  J.  H.  Longford,  "England's  Record  ia 

Japan." 

Royal  Literary  Pond.  7,  Adelphi- terraco.  W.C. 
J  p.m.  Annual  Meeting. 

TiiL'K»uAv,  MAacu  9  Royal,  BurlingtonJionse,  W  ,  4I  p.n 

Antiquaries  Burlington-house,  W.,  8|  p.m. 

Ruyal  Institution,  Albemarle- street.  W.,  s  p.m. 
Prof.  H.  H.  Turner,  "  Rpccnt  Aatronomical  Pro- 
grcts."  (I.ecturc  11.) 

Electrical  Engineers,  15,  Great  George- stfort,  S.W., 
n  p.m.  I.  Report  on  Experiments  carried  out  at 
the  National  [%yslca1  Laburatory-  i.  Dr.  R.T. 
GliiKebrook,  "lite  effect  of  Heat  on  the  Elix^trical 
and  Mechanical  Properties  of  Uielii  trics,"  and 
J,  "  llu- Teroperatnre  Distribution  in  the  Interior 
of  Fii-ld  Cuils."  4.  Mr.  R.  Goldscbmidt,  "  Tem- 
(HTaturc  Curves  and  the  Rating  of  Electrical 
Machinery." 

Uathematica],  >i,  Albemarle- street,  W.,  5)  p.m. 

Camera  Club,  Charing -cross-road,  W.C,  p.m. 

PhiuaV,  Miacti  10.. .Royal  Institution,  Albemarle-strect.  W., 
8  p.m.  Weekly  Meeting.  9  p  m.  Professor  J.  J. 
lliomson,  "  The  Structure  of  the  Atom." 

Civil  Engineers,  15,  Great  George -street,  S.W.,  8 
p.m.  (Students'  Meeting.]  i.  Ur.  F.  G.  Helsby, 
"The  Purification  of  Sewage."  a.  Mr.  F.  O. 
Kirby,  "  The  I'urification  of  Scwagi'  by  Hydrolysis 
and  Usidation." 

Astronomical,  Huriington -house,  W.,  8  p.m. 

Architectural  Association,  iS,  Tufton- strcL-t,  S.W., 
l\  p.m     Mr.  H.  V.  Lancaster,  "  Law  Courts." 

Clinical,  ao,  Hanover-square,  W.,  8|  p.m. 

Royal  College  of  Science,  Eahibition-road,  South 
Kensington,  S.W.,  8  p.m.  Dr.  C.  Chree,  "The 
Stresses  in  die  Earth's  Cmst  before  and  after  the 
sinking  of  «  Bore-hole.  '  1.  Ur.  J.  Morrow, 
"  The  Lateral  Vibration  of  Bars  of  Uniform  and 
Varying  .Scctiunal  Area."  3.  Mr.  A.  Campbell, 
"  Dim  t  Kr.idint;  Krsirt.incc-'rhi'rminnctcra,  with 
;in  A|>{>rnilix  on  ('■•Tup<>sili'  riiiTnuiriiupli'S." 
SAii'RnAv,  Mahoi  m  ..Koyal  Institution,  Albemarle-stn^ 
W..  5  p.m.  Prof.  J.  J,  lliomion,  "  Electrical  Pro- 
perties of  Radio  Ai-tive  Substance."  iLectUK  I.) 
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NOTICES.  PROCEEDINGS  OF  THE  SOaETY. 


NEXT  WEEK. 

Monday,  March  13,  8  p.m.  (Cantor  Lec- 
ture.) Herbert  Laws  Webb,  "Telephony," 
Lecture  1. 

Wbdnesday,  March  15,  8  p.m.  (Ordinary 
Meeting.)  E.  H.  Hankih,  "  Methods  of  De- 
sign in  Mohammedan  Art." 

Thursday,  March  16,  4.30  p.m.  (Indian 
Section.)  T.  C.  Hodson,  "  Manipur  and  its 
Tribes." 

Further  details  of  the  Society's  meetings 
will  be  found  at  the  end  of  this  number. 


CAirrOR  LSCTURES. 

On  Monday  evening,  March  6,  Mr.  Dugald 
Clerk,  M.Inst.C.E.,  delivered  the  fourth  and 
last  lecture  of  his  course  on  "  Internal  Com- 
bustion Engines." 

The  Chairman  (Professor  W.  G.  Adams, 
F.R.S.)  proposed  a  vote  of  thanks  to  the  lec- 
turer for  his  interesting  and  important  course 
of  lectures,  which  was  carried  unanimously. 

The  lectures  will  be  published  in  the  Journal 
during  the  summer  recess. 


COVERS  FOR  JOURNAL. 

For  the  convenience  of  members  wishing 
to  bind  their  volumes  of  the  Journal,  cloth 
covers  will  be  supplied,  post  free,  for  is.  6d. 
each>  on  application  to  the  Secretary. 


APPLIED.  ART  SECTIOK. 

Tuesday.  February  aist ;  John  Belcher, 
A.R.A..  Pres. R.I. B. A.,  in  the  chair. 

The  paper  read  was — 

THE  QUEEN  VICTORIA  MEMORIAL  AS 
COMPARED  WITH  OTHER  ROYAL 
MEMORIALS  A  ROAD. 

Bt  Marion  H.  Spislicann.  F.S.A. 

On  the  morrow  of  the  death  of  Queen 
Victoria,  it  was  the  universal  feeling  that  some 
monument^  some  visible  memorial  of  her 
greatness  and  her  goodness,  and  of  the 
enduring  love  and  respect  of  her  mourning 
subjects,  should  be  set  up  here  in  the 
metropolis  of  her  Empire. 

If  ever  sovereign  could  say,  in  the  words  of 
'Horace,  Exegimonumentum  <rre  perennius — _ 
"  I  have  reared  a  memorial  of  myself  more 
enduring  than  bronze " — that  sovereign,  we 
knew,  was  Queen  Victoria;  but  it  was  not 
solely  for  her  honour,  but  for  our  own  satisfac- 
tion and  delight,  that  the  propriety,  the^ 
exigency,  of  such  a  memorial  forced  itself 
upon  us  as  a  duty  and  a  pride.  It  is,  of 
course,  true  that  those  who  deserve  a  statue  do. 
not  need  one ;  but  the  memorial  is  the  consola- 
tion of  the  survivors,  and,  if  rightly  conceived, 
is  as  noble  a  tribute  to  their  own  unselfish 
gratitude  as  it  is  to  the  glory  and  greatness  of 
the  man  or  woman  whom  we  design  to  honour. 

If  this  much  is  conceded,  is  it  not  a  severe 
commentary  on,  a  tacit  condemnation  of,  the 
utilitarian  habit  among  us,  which  so  often 
seeks  to  make  capital  out  of  the  loss  of  some 
great  sovereign  or  statesman  or  philanthropist, 
and  to  turn  the  kindly  emotioQS  of  the  public 
into  cash  for  the  pigi^Hl^ef 
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or  charitable  institution  ?  These  are  most 
excellent  undertakings,  of  course,  deserving  of 
all  our  enthusiasm ;  but  surely  it  is  not  quite 
worthy  to  make  use  of  the  passing  of  the  dead 
for  the  best  concrete  advantage  of  the  living. 
If  a  hospital  wing,  or  a  soup  kitchen,  or 
national  theatre,  or  public  library,  or  village 
clock  are  needed,  they  may  be  erected 
by  the  public -spirited  and  the  charitable 
without  the  pretence  of  seizing  on  the  memory 
of  a  great  and  famous  one  just  dead  and 
feeding  our  needs  on  that.  I  am  told  that 
when  the  Prince  Consort  died,  a  small  southern 
county  town,  in  bad  sanitaiy  condition,  actually 
evolved  the  idea  of  a  public  subscription  for 
what  was  to  be  called  an  "Albert  Memorial 
Sewer."  Could  anything  be  more  revolting? 
And  yet  is  there  one  of  us  here  present  who, 
after  the  death  of  Queen  Victoria,  did  not 
receive  many  such  appeals  as  I  have 
mentioned,  for  the  maintenance  of  worthy 
institutions,  or  the  restoration  of  churches, 
hospitals,  and  the  like  ?  If  it  is  answered  that 
this  use  of  the  lever  is  the  only  way  of  getting 
things  done,  and  it  must  be  done,  let  it  be 
openly  recognised,  without  any  of  the  evasion 
which  Moliere's  "  Alceste "  would  have 
openly  called  hypocrisy,  that  these  works  are 
not  so  much  for  the  glory  of  the  departed  as 
for  the  better  use  of  man,  and  that  the  practical 
spirit  of  affairs  has  been  allowed  to  overlay 
the  more  generous  and  unselfish  sentiments 
involved  in  a  public  statue  or  kindred  national 
memorial. 

It  was,  therefore,  a  happy  inspiration  that 
directed  the  form  of  the  Queen  Victoria 
Memorial — a  great  work,  and  a  monument  not 
devoted  to  the  interests  of  any  particular 
section  of  the  public,  but  open  to  the  enjoyment 
of  the  whole  world  who  chose  to  come  and 
gaze  and  remember  ;  a  work  whose  only  use  is 
beauty,  and  only  purpose  glorification — not 
only  for  our  present  satisfaction,  but  for  a 
symbol  to  future  centuries,  when  our  hospital 
buildings,  our  soup  kitchens,  and  our  clocks  of 
to-day,  will  be  torn  down  and  cast  aside. 

A  heavy  responsibility  lay  upon  the  distin- 
guished committee  appointed  to  determine  the 
exact  form  the  memorial  was  to  take,  but  there 
was  a  general  confidence  that  the  demands 
and  requirements  would  be  fully  appreciated. 
Examples  abounded  ;  examples  that  might  be 
followed,  and  examples  that  must  be  shunned. 
For  there  exist — as  I  shall  presently  show — a 
few  noble  monuments  to  great  rulers  departed, 
and  many  failures— monstrous,  effete,  ridi- 
culous, vulgar,  in  turn— which  seem  to  have 


served  less  to  warn  tiie  public  against  the  false- 
in  sentiment  and  the  bad  in  art,  than  to 
accustom  and  reconcile  them  to  the  sight  o€ 
what  is  poor,  pompous,  and  meretricious.  Ifc 
is  for  this  reason  that  the  nation  expects  that: 
the  memorial  to  Queen  Victoria  shall  be  the 
finest  expression  of  national  feeling  and  of 
national  art  to  which  the  race  can  give  utter- 
ance. The  case,  it  is  felt,  demands  the  com- 
bination of  forces  of  the  best  of  our  sculptors 
and  architects  available,  who  are  at  once  artists 
in  imagination  and  execution.  As  for  the 
sculptor,  on  whoever  the  choice  might  fall,  he 
was  to  be  a  man  capable  of  understanding  two 
things.  He*  must  appreciate  beauty  and 
dignity  iu  sculpture  in  their  highest  and 
noblest  form,  and  recognise  the  border-line 
that  exists  between  the  dramatic  and  the  truly 
sculpturesque  in  plastic  art,  or  the  result,  it. 
was  felt,  would  certainly  be  a  failure  ;  and  he 
must  feel,  and  so  be  able  to  appreciate  and 
translate,  the  double  sentiment  to  be  expressed 
in  this  monument— the  true  greatness  of  the 
Queen,  and  the  sentiments  of  her  people. 

The  committee  consisted  of : — ^Viscount 
Esher,  I,ord  Windsor,  Lord  Redesdale,  Sir 
Edward  Poynter,  Sir  William  Emerson,  Sir 
Lawrence  Alma  Tadema,  Mr.  Sydney  Colvin, 
and  General  Sir  Arthur  EUis— a  committee 
which  commanded  the  confidence  alike  of 
artists  and  public. 

Seeing,  then,  the  necessity  of  appointing  a 
sculptor,  rather  than  opening  a  competition 
from  which  probably  most  leading  sculptors 
would  on  principle  hold  aloof,  the  committee 
placed  the  commission  outright  in  the  bands 
of  Mr.  Thomas  Brock,  R.A. — to  whose  record 
Z  shall  have  to  refer  in  a  few  moments — and 
they  decided  on  opening  a  limited  competition 
of  five  selected  architects.  On  the  winner 
would  fall  the  duty  of  laying  out  the  whole 
ground  from  end  to  end,  and  providing  the 
architectural  setting.  They,  therefore,  deter- 
mined on  the  names  of  three  eminent  architects 
in  England,  each  widely  renowned :  Mr.  T.  G. 
Jackson,  R.A.,  Mr.  Ernest  George,  and  Sir 
Aston  Webb,  R.A.,  all  three  of  England — 
Londoners,  in  fact— Sir  Rowand  Anderson, 
representing  Scotland,  and  Sir  Thomas  Drew, 
President  of  the  Royal  Hibernian  Academy, 
representing  Ireland. 

Before  we  proceed  to  examine  the  designs 
for  the  memorial,  it  will  he  useful  and  inter- 
esting to  see  what  has  been  done  in  somewhat 
similar  cases  by  foreign  countries  and  peoples. 
In  this  way,  we  here  sh^U  be  equipped, 
according  to  0i^jg[t@gsQ^si3O®^l@  sound. 
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dpioion  on  the  subject^  and  to  judge  how  far — 
and,  I  may  add,  how  admirably — this  English 
scheme  may  compare  with  what  has  been  done 
elsewhere,  by  the  greatest  artists  of  their 
day,  by  the  most  gltny-loving  and  art-loving 
nations  of  Europe. 

'  I  take  Russia  first,  and  choose  as  the 
earliest  of  the  modem  royal  and  national 
memorials  to  put  before  you  the  colossal 
equestrian  statue  of  Peter  the  Great  in  St. 
Petersburg. 

It  is  not  a  Russian  productioaT  although 
made  in  Russia ;  it  is  the  work  of  Falconnet— 
all  but  the  head  of  the  Emperor,  which  is  by 
his  daughter-in-law.  The  curiosity,  the  marvel, 
about  it  is,  that  although  it  weighed  16  tons, 
the  statue  is  said  to  have  been  originally  cast 
in  one  piece  ;  and  the  balance  of  the  rearing 
horse,  supported  on  his  hind  legs  and  tail 
(which  contains  10,000  lbs  of  metal)  was 
vonderfiilly  calculated.  The  pedestal  consists 
of  a  block  of  granite  weighing  1,500  tons, 
which  was  cleverly  rolled  from  a  neighbouring 
village  to  the  spot  on  cannon-balls  along  an 
iron  tramway.  It  was  set  up,  you  will 
recollect,  by  the  Empress  Catherine  II.,  to  the 
masterfulness  of  her  great  predecessor,  in 
1772,  after  taking  12  years  to  complete. 

The  column  erected  in  1832  by  "grateful 
Russia  "  to  the  memory  of  Alexander  the  First 
derives  it  chief  renown  from  being  a  monoUth, 
and  the  greatest  of  modem  times.  The  shaft 
weighs  400  tons.  In  one  piece  (as  I  have 
said),  it  is  of  red  granite,  84  feet  high,  cut 
down  from  its  original  measurement  of  102 
feet,  as  it  was  feared  that  that  enormous 
length  was  too  dangerously  great  for  its 
diameter  of  14  feet.  The  whole,  with  the 
figure  of  the  angel  on  the  top,  is  155  feet  high, 
erected  on  its  base — equally  of  one  piece,  and 
of  red  granite,  25  feet  high.  It  also  is  the 
work  of  a  Frenchman — of  the  architect,  M.  de 
Montferrand  (the  designer  of  St.  Isaac's 
Cathedral),  and  was  polished  after  it  was  set 
up.  This  rather  foolish  work  cost  not  less 
than  j^400,ooo. 

I  say  "  foolish "  because,  for  my  part,  I 
never  could  appreciate  the  idea  of  a  mere 
column  to  the  memory  of  any  man,  even  if  it 
has  the  virtue  of  being  in  one  piece,  and  even 
if— especially  if— it  U  crowned  by  a  statue  of 
the  gentleman  chiefly  concerned;  unless,  of 
course,  it  is  intended  as  a  landmark,  as  is  the 
case  with  the  Napoleon  Column  at  Boulogne. 
The  figure  cannot  be  seen.  The  shaft  is  an 
elongated  cylinder — a  poor  shape  when  unsup- 
ported by  others  or  by  architectural  forms ;  an 


opinion  I  venture  to  assert  iii  the  fiice  of  such 
precedents  as  Trajan's  Column  in  Rome,  the 
Venddme  Column  in  Paris,  and  the  Duke  of 
York's  Column  in  London,  where  the  figure 
is  raised  far  Above  the  chimney-pots  and 
beyond  recognition,  with  a  li^tning  con- 
ductor through  its  brainl  There  is  little  or  no 
invention,  no  play  for  artistic  design,  in  such 
a  device,  in  spite  of  a  well-designed  base.  It 
is  merely  a  stone  pole,  which  perhaps  to  the 
popular  migd  is  its  chief  attraction ;  for  it 
gives  no  opportunity  for  thought  or  fancy  in 
^e  designer,  and  consequently  throws  no 
strain  upon  the  intelligence,  or  upon  the 
artistic  emotions  of  the  man- in<the -street,  or 
even  the  man  in  the  town  council. 

The  monument  of  Nicholas  I.  was  erected 
in  1839.  Seen  from  a  distance  the  rearing 
horse  seems  poor  enough  beside  the  fine 
massive  proportions  of  the  base,  an  enormous 
pedestal  composed  of  granite  of  various 
colours. 

Viewed  nearer  still,  the  proportions  of  the 
horse  do  not  improve,  and  there  is  something 
to  criticise  on  the  score  of  taste  in  the  details 
of  the  whole.  The  has  reliefs  represent  the 
chief  episodes  in  the  life  of  the  Tsar,  with  four 
emblematical  figures  around  the  upper  portion 
of  the  base,  which  are  portraits  of  his  wife  and 
three  daughters.  Although  the  great  lamp- 
posts interfere  somewhat  with  the  view,  they 
add  not  a  little  richness  to  the  whole. 

The  monument  of  the  Empress  Catherine  II. 
was  carried  out  by  two  Russian  sculptors, 
Mikeshin  and  Opekushin,  but  the  work  was 
cast  by  an  English  firm  in  St.  Petersburg— Mr. 
Baird's. 

Set  up  in  the  Nevski  Prospect,  in  front  of  the, 
Alexander  Theatre,  it  looks  well  when  seen 
close ;  but  at  a  distance  its  compactness  tells 
against  it,  and  the  figure  and  the  poor 
architectural  base,  with  too  little  variety  of 
outline  and  silhouette,  tend  to  merge  into  a 
form  like  a  hand-bell.  Nine  figures  in  high 
relief  of  Catherine's  chief  supporters  in  her 
government  and  reform  are  arranged  in  sitting 
posture  around  the  pedestal.  The  female 
figure  on  the  left  is  that  of  Princess  Woronzoff 
Daschkoff,  the  first  president  of  the  Academy 
of  Arts  of  St.  Petersburg.  Forty-nine  feet  is 
the  height  of  the  monument,  which  was 
nnveiled  with  great  ceremony  in  1873. 

Austria  is  not  behind  in  the  matter  of  royal 
monuments.  The  most  important  is  that  of 
the  Empress  Maria  Theresa — an  elaborate 
composition,  in  which  the  architecture  and 
sculpture  are  well  ^^|3jy9^-@;0te^|i^nt 
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-of  the  Imperial  Palace,  and  between  the  great 
twin  maseums  bailt  by  Hasenauer,  the  archi- 
teetwhodesignedthispedestal.  The  sculptural 
portion  is  by  von  Zumbusch.  The  dominating 
figure  of  the  Empress,  in  bronrt,  19  feet  high, 
is  enthroned  on  the  marble  pedestal,  43  feet 
high.  She  salutes  her  people,  and  holds  in 
her  hand  the  Sceptre  and  Pragmatic  Sanction 
—the  symbol  of  unity  of  the  Austrian  Empire. 

One  of  the  defects  of  this  imposing  compo- 
sition seems  to  me  to  be  the  v^irie^  of  scales 
on  which  the  various  figures  are  designed. 
The  ideal  personifications  of  Strength,  Wisdom, 
Justice,  and  Mercy,  at  the  feet  of  the  Empress, 
although  life-size,  look  like  dolls  in  comparison ; 
and  the  equestrian  figmvs,  the  isolated  figures, 
and  those  in  high  relief,  cleveriy  as  they  are 
arranged,  tend  by  their  different  sizes  to 
confuse  the  eye.  This  is  a  difficulty  which 
Mr.  Brock  has  successfully  overcome.  I  show 
this  enlargement  in  order  to  demonstrate  the 
mistake  of  placing  fully  detached  figures 
against  a  low  relief  in  which  they  are  in  direct 
relation.  Here  we  have  a  group  of  Eckhel, 
the  numismatist,  the  historian  Georg  Pray,  and 
Gluck  and  Haydn — the  former  holding  the 
<;hild  Mozart's  hand— and,  as  we  see,  the 
shadow  thrown  by  Gluck's  head  upon  the 
distant  building  helps  to  destroy  the  balance 
of  the  composition  and  confuse  the  whole. 
This  work  dates  only  from  1888,  when  it  was 
set  up  by  the  Emperor  Francis  Joseph  as  a 
centenary  celebration.  It  occupied  altogether 
over  14  years,  and  cost  j^72,500.  From  these 
works,  conceived  in  the  conventional  spirit,  let 
us  turn  to  more  recent  memorials  in  France, 
raised,  in  this  case,  not  to  a  sovereign,  but  to 
modem  statesmen,  eminent  and  patriotic. 

The  monument  to  Gambetta  in  Paris  is 
interesting  to  us  for  more  than  one  reason. 
Raised  to  a  great  statesman,  and  so,  I  fear, 
not  quite  legitimately  introduced  here,  it  is 
a  capital  type  of  the  silhouette  much  affected 
by  French  sculptors,  and  by  other  nations  who 
follow  them.  This  photograph  is  unfortunately 
disfigured  in  its  ensemble  by  the  wreaths,  and 
by  those  very  inartistic  objects  in  street  photo- 
graphy, men  and  women,  appearing  here  in 
honour  of  the  anniversary  of  the  patriot's 
death;  but  it  will  serve.  The  statue  of 
Gambetta  illustrates  conclusively  enough  the 
denunciation  of  the  frock-coat  in  sculpture  so 
amusingly  set  forth  by  that  admirable  critic, 
M.  de  la  Sizeranne.  The  garment  does  not 
lend  itself  to  poetry,  whether  in  words  or 
stone.  The  modem  coat  does  not  cover  only, 
but  masks  and  conceals  the  body,  the  beau^ 


of  which  it  ought  to  suggest,  not  only  the^ 
forms  but  movements.  Movements  of  the. 
figure,  the  action  of  the  wind,  or  action  by  the 
body,  ar«  all  alike  stultified  by  a  coat,  held  by 
buttons  which  prevent  not  only  proper  play  of 
the  figure,  but  also  of  the  natural  folds  which 
should  follow  every  movement — that  is  to  say, 
all  the  material  for  beauty  in  a  human  body 
and  its  action.  Compare  the  fine  action  of  a 
man— as  of  a  Spanish  or  Italian  peasant — 
throwing  his  cloak  around  him,  with  the 
ridiculous  antics  of  one  of  us  wriggling  iitfo 
his  coat,  and  judge  whether  the  illogical 
covering  is  not  monstrous,  artificial,  unadapt- 
able to  the  body,  cylindrical  in  aim ;  in  every 
particular  opposed  to  the  figure  it  clothes. 
And  to  ask  a  sculptor  to  represent  the  human 
form,  clothed  impeccably  and  photographically 
in  its  coat  of  to-day — to  be,  in  fact,  a  tailor  in 
stone — would  be  like  expecting  Ruskin  to  write 
his  fine  oratorical  and  poetic  passages  in  the 
terms  and  with  the  flags  of  the  signal-book. 

It  will  be  conceded  that  it  is  somewhat  in 
this  spirit  that  the  modem  sculptor  has  to  deal 
with  the  frock-coat,  if  he  is  to  deal  with  it 
satisfactorily  and  interestingly.  We  see  here 
to  what  lengths  the  sculptor  has  gone  to  get 
variety ;  he  has  put  his  subject  into  a  gale  of 
wind.  This  lack  of  repose  in  the  marble 
group,  however,  is  partly  intended  to  typify 
the  fiiry  of  events,  and  the  tempestuous  career 
which  form  the  background  in  which  Gam- 
betta's  life  is  set. 

The  taste  may  appear  to  some  a  little 
strained  in  its  details,  but  the  effect  is  very 
fine,  nevertheless,  especially  by  the  power 
given  by  the  two  bronze  flanking  figures, 
"  Strength  "  on  the  left  and  "  Tmth  "  on  the 
right ;  a  form  of  composition. "  elbowing-out," 
as  it  were,  at  the  sides,  giving  power  and 
grace,  which  we  shall  presently  see  again. 
Hie  pyramid— a  form  on  which  Mr.  Brock  has 
determined  for  the  Queen  Victoria  Memorial, 
though  with  greater  restraint — is  here  some- 
what emphasised ;  it  is  surmounted  by  the 
bronze  figure  of  "Democracy" — a  maiden 
representing  the  Republic,  seated  on  the 
winged  lion.  Of  this  fine  monument  in  stone 
and  bronze,  admirable  in  its  architectural 
treatment,  M.  Aub^  was  the  sculptor,  and  M. 
Boileau,  the  architect. 

In  the  great  memorial  set  up  to  the  honour 
of  President  Carnot,  by  Henri  Gauqui£,  the 
sculptor,  and  M.  Naudin,  architect,  and 
recently  unveiled,  afer  four  years'  preparation, 
in  Lyons— the  city  tn  which  he  was  assassinated 
-we  have  a  desi^^^o^^^j^  of 
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which  the  (rambetta  in  Paris  is  perhaps  the 
most  important  example.  This  is  weaker  and 
more  attenuated-  in  desi^,  and  yet,  being 
more  complex  in  its  lines,  it  is  still  somewhat 
imposing'  in  its  way.  Side  figures  are  ag'ain 
used  to  impart  an  air  of  strength  and  stability 
to  the  whole,  and  the  parts  are  well  imagined. 
The  effort  to  get  away  from  the  tyranny 
of  the  coat,  so  characteristic  of  the  modern 
French  sculptor,  is  apparent  here  as  in  the 
Gambetta  memorial;  yet  even  the  freely- 
'  treated  overcoat  has  to  be  thrown  back  in 
order  to  afford  a  glimpse  of  the  evening  dress- 
coat  underneath,  or  how  would  a  Frenchman 
recognise  a  President  ?  It  cost  only  ;^io,ooo, 
of  which  ^6,000  went  to  the  architect  and 
£^,000  to  the  sculptor. 

Spain  is  hovering,  hesitating,  between  the 
past  and  the  present,  and  a  very  poor  present, 
too.  As  an  example,  you  have  this,  Uie  latest 
effort  of  Spanish  genius. 

Perhaps  I  ought  to  apologise  icx  putting  it 
before  you.  It  is  the  prodigious  model  for  the 
•memorial  to  King  Alfonzo  XII.,  now  in  course 
of  execution  and  erection,  by  Senor  Qu^rol, 
who  is  generally  considered  to  be  now  the 
leading  artistic  figure  in  Spain,  and  is  really 
an  able  man.  But  with  this  riotous  ^irit  we 
can  have  no  sympathy ;  there*iB  here  nothing 
'  of  the  dignity  of  sculpture,  or  of  the  repose  of 
the  death  monument,  which,  however  glorious, 
however  turbulent,  may  have  been  the  life  and 
reign  of  the  monarch  it  honours,  though  it 
represent  the  splendour,  must  always  avoid 
the  mere  fuss  of  life.  Bat  why  all  this  clang  of 
'  glory  ?  Was  King  Alfonzo— whose  memory  we 
all  respect— so  mighty  a  conqueror  ?  We  have 
a  sculptural  Amr  de  force,  in  parts  lamentably 
'  skilful,  hopelessly  unimpressive  ;  -  a  debased 

•  taste  which  we  deplwe  when  we  recognise  it 

-  is  "  Vienna  goods  "  or  "  Articles  de  Paris,*' 
or  even  in  wedding-cakes.  This  exuberant 
prodfiction  would  have  been  a  constant  regret 
and  eyesore  to  every  Spaniard  who  can  still 
appreciate  the  dignity  and  true  nobility  of 

■  Velasquez  and  Spain ;  but  I  have  recently 
ascertained   that   the  cloud  of  horsemen 

'  mounting  into  the  pedestal  has  been  cleared 

■  away,  and  die  low  semi-circular  screen  has 
been  enlarged  and  elaborated  in  imitation  of 

.fin-  Aston  Webb's  by  tlie  clever  architect, 

-  Senor  Don  Jos£  Rieca. 

Turning  tp  Helium,  we  come  to  her 
'  principal  modern  memorial  monument,  which 
^bas  been  erected  ki  Ladten,  to  tiie  north  of 

■  Brussds^  It  bdongs  to  the  ciiaopied  series, 

•  and  set  up,  as  it  is,  on  the  simimit  of  eminence 
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200  feet  high — the  Montague"  de  Tonnerre,  it 
shows  a  somewhat  better  proportion  perhaps 
than  appears  on  the  screen.  This  highly-decor- 
ated but  ill-designed  Gothic  structure,  which, 
to  undisceming  eyes,  may  recall  the  spires  of 
Cologne,  is  dedicated  to  King  I-eopold  the 
First,  the  consolidatorof  the  Belgian  monarchy, 
a  statue  of  whom,  by  Geefs,  stands  in  the 
interior.  The  architect  was  M.  de  Curte. 
The  pierced  work,  surmounted  on  the  apex 
by  a  statue  of  St.  Michael,  imparts  a  li^tness 
to  what  might  otherwise  have  suggested  the 
heaviness  of  an  extinguisher ;  but  yet  we 
cannot  be  quite  strangers  to  Ruskin's  feelings, 
when  he  scoffed  at  Gothic  church  steeples  set 
upon  the  ground. 

Germany  has  a  number  of  important  monu- 
ments, and  the  most  recent  crop,  if  not  exactly 
fine,  is  plentiful. 

The  first,  and  to  my  mind,  still  the  finest  of 
any,  is  the  statue  in  Unter  den  Linden  to 
the  Emperor  Frederick  the  Great,  whose 
memory  had  to  vaxt  until  1851  for  this  act  of 
tardy  justice.  Then  Rauch  was  commissioned 
to  execute  this  great  bronze  monument  which 
is  so  original  in  idea,  so  excellent  in  effect,  so 
good  in  light  and  shade,  and  so  fine  in  its 
technical  details  of  texture  and  finish: 

"It  is  impossible,"  it  has  been  said,  "ta 
realise,  with  such  means,  a  more  imposing 
work."  When  it  was  begun  this  monument 
was  never  intended  to  be  so  large  and  impor- 
tant—Rauch's  sketch  models  prove  that,  and 
show  how  he  modified  ahd  developed  his  first 
conception  into  what  we  now  see.  The  statttc 
itself  (17  feet  high)  boldly  endowed  with  the 
monarch's  own  peculiarity  of  dresB-r(the  queue 
to  the  hair  and  the  walking  stick  dangling 
from  his  hand)  is  a  striking  efBgy.  And  the 
general  arrangement  of  the  granite  pedestaU 
25  feet  high,  is  simple  in  its  mass  and  excellent 
in  design. 

The  great  bronze  groups  represent,  with  tiie 
'  utmost  fidelity  to  fact  and  likeness,  the  com- 
manders during  the  Seven  Years'  War,  in 
number  thirty-one.  There  is,  of  course,  a 
variety  of  scale  here,  too,  in  the  figures,  but  it 
does  not  force  itself  upon  Uie  eye. 

The  equestrian  figures  (comprising  Duke 
■  Ferdinand  of  Brunswick  ;  Prince  Heiorich  of 
-Prussia;.  General    Seydlitz ;    and  General 
Ziethen)  are  very  cleverly  introduced the 
'hinder  quarters,  of  each  animal,  are  cast  in 
.high  rebef-^and  the    fore   parts  entirely 
detached  ip  ihe  round.  This,  is  a  device 
which 'Raachrhad.  previousbr-ado^edi in ■  his 
'  severely  pseudo-classic  SUfctoe^  Q^^a&ilian 


414- 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


Joseph  I.  at  Munich,  where  the  four  lions 
had  been  similarly  treated  by  him  in  1835 — 
sixteen  years  before. 

Up  on  the  slopes  of  the  Rhine,  in  the  Nieder* 
wald,  opposite  Bingen,  on  the  spur  of  a  hiH 
740  feet  high,  stands  the  great  national 
monument  commemorating  the  founding  of 
the  German  Empire  in  1870  and  1871.  It  was 
designed  by  Professor  Schilling  of  Dresden, 
and  approved  in  1877.  It  was  inaugurated 
by  the  Emperor  William  I.  in  1883.  The 
architectural  base  is  78  feet  high— roughly, 
about  the  extreme  measurement  of  Mr. 
Brock's  memorial  from  the ,  ground  to  the 
tip  of  the  Victory's  wing.  The  enormous 
figure  of  Germania,  symbolising  the  unity 
and  strength  of  the  Empire— is  33  feet  high. 
The  Eagle  of  Empire  Is  a  leading  feature 
of  Uie  base,  which  is  flanked  by  figures  of 
Peace  and  War,  between  which  is  a  great 
panel  in  high  relief,  containing  portraits  of 
King  William  of  Prussia,  mounted,  and  the 
other  princes  and  generals ;  and  below,  are 
the  figures  emblematic  of  the  Rhine  and  the 
Moselle.  The  monument  cost  £1^,000,  and 
occupied  six  years  in  execution.  The  vast 
proportions  and  heavy  mass  and  outline  of 
this  noble  work  are  adopted  partly  with 
a  view  to  effect,  as  a  great  landmark  in 
the  surrounding  country ;  an  effect  which  is 
successfully  secured. 

A  less  impressive  work  is  the  Frinc6 
Bismarck  Monument,  which  stands  before 
ihe  Reichstag  Buildings.  It  is  by  Herr 
Reinhold  Begas,  the  sculptor  who  for  so 
long  has  had  the  special  favour  of  his 
Sovereign,  and  who  is  held  to  be  partly 
responsible  for  the  Sieges  Allee— the  Avenue 
of  Victory— which  is  the  joy  of  Berlin,  the  joy 
of  admiration  in  one  half,  and  of  scoffing 
criticism  in  the  other.  For  although  this  con- 
tinuous pxan  of  triumph  is  natural  enough, 
the  glory  being  great,  it  is  thought  by  some 
that  all  this  fonfare  is  apt  to  be  a  Uttle  too 
flamboyant. 

The  figure  of  Bismarck  stands  6^  metres 
high — the  scale  wisely  adopted  for  all  the 
other  figures— which  seem  to  be  so  strangely 
detached  from  the  principal  feature.  It  will 
be  observed  how  here,  also,  the  sculptor  has 
wrestled  with  the  uniform,  and  how  by  drop- 
ping down  the  upper  comer  of  the  coat, 
^lnbuttoned,  and  by  casting  the  skirt  into 
horizontal  folds  by  the  drag  of  the  sword-hilt, 
he  seeks  to  modify  the  distressing  inaction  of 
the  formless  and  unsympathetic  garment.  In 
froat  is  Atlas,   typifying  the   bearing  by 


Bismarck  of  his  own  world,  and  some  other 
peoples',  upon  his  shoulders.  To  the  left  the 
sibyl,  with  her  book,  symbolises  wisdom,  and 
the  helmeted  maid  on  the  right,  statesman^ip. 

The  back  shows  the  figure  of  Siegfried,  the 
all-conquering  knight  and  craftsman,  at  work 
on  his  sword— a  sort  of  early  Nibelungen 
Bismarck.  The  sculptor,  as  on  other  occa- 
sions, has  deliberately  offended  against,  or. 
at  least,  departed  from,  what  is  sculpturally 
legitimate  \sy  making  his  figure  get  off  the 
pedestal,  and  stand,  as  it  irere,  among  the 
public.  He  had  done  this  before  in  his  great 
fountains — the  Schloss-bnmnen  in  Berlin — and 
So  has  shocked  the  purists  past  all  imagining. 
Whether  the  effect  he  has  secured  by  this 
strange  overhanging  is  worth  the' sacrifice  is  a 
serious  question. 

The  sculptor,  with  his  helpers,  compteted 
this  memorial,  after  only  four  years*  work,  in 
the  70th  year  of  his  life. 

Similarly,  in  the  case  of  the  statue  of  the 
Kaiser  William  the  Great,  in  Berlin,  utter 
failure  attended  the  first  competition,  which, 
in  1888,  attracted  not  fewer  than  147  sculptors. 
At  the  limited  competition  vdiich  followed,  the 
Emperor  signified  bis  preference  of  the  work  of 
Begas,  who  received  the  commission  at  the 
end  of  1892.  In  Supply  ^£400,000  was  proposed 
in  1894,  but  the  amount  was  cut  down  to 
;f 200,000;  and  as  the  unveiling  was  to  be  a 
centenary  cdebration  the  sculptor  was  ordered 
to  proceed  and  to  get  the  work  done  by  1897 — 
by  which  date  the  Bismarck  monument  was 
awaiting  him  to  execute.  Feverish  activity 
reigned  in  his  studio.  An  army  of  clever 
young  sculptors  and  students  were  at  wink 
under  the  master,  on  the  details,  and  Begas 
centred  his  attention  on  the  equestrian  group 
of  the  mounted  Emperor,  whose  horse,  his 
favourite  charger,  "  Hippocrates,*'  is  being 
led  by  "  Peace  " — of  all  people  ! 

The  statue  is  29  feet  high,  or  about  13  feet 
higher  than  Rauch*s  Frederick  the  Great.  At 
the  sides  are  the  figures  of  "War"  and 
"  Peace,"  independently  sprawling  out  of  the 
composition  down  the  steps,  a  trick — or  per* 
haps  I  should  say,  an  artifice — which  is 
greatly  affiected  by  Begas.  A  closer  view  is 
instructive. 

At  each  comer  are  "Victories"  on  globes, 
with  flowers  and  wreaths.  Projecting  firom  the 
base  are  threatening,  snarling  lions — which 
the  figure  of  "  Peace  "  above  cannot  render 
reassurmg-~uncomfortably  astride  of  bun^es 
of  banners  and  tattered  flacs,  bayonets,  gun- 
carriage  wheels,  Bigim»iif|stlhft^^[€anni>n , 
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and  shells  in  bristling  confusion  ;  and  the 
emblems  of  the  Imperial  sovereignty  trickle,  as 
it  were,  down  the  front  steps. 

The.  colonnade  behind  is  260  feet  long,  and 
Jt  is  to  be  remarked,  that  of  the  series  of  im- 
portant memorials  we  have  seen,  this  is  the 
firet — and,  with  the  exception  of  another  to 
foUow,  the  only — important  work  (besides  the 
recent  statue  of  the  Empress  Augusta)  that  is 
thus  supported  by  architectural  embellishment. 

This  monument,  therefore,  has  importance 
for  us ;  and  in  view  of  our  great  work  that  is 
to  come,  we  are  bound  to  criticise  it.  For  we 
cannot  but  coDsider  it  spotty  in  light  and 
shade— baroque  in  style — even  fussy;  as  if  it 
wanted  some  good,  serious  sculptor  of  refined 
taste- and  artistic  restraint,  to  come  and  tidy  it 
up>  IthasbeendescribedbyaGermancriticaB 
a  "  Siegeshymnus  " — ^a  "  Hjrmn  of  Triumph." 
But  it  does  not  sing.  It  seems,  in  spite  of  its 
great  qualities,  to  shout  glory,  if  in  rather  a 
sugary  voice— not  in  the  simple  notes  of 
modest  thankfulness,  butratherin  a  "  trample- 
on-your-enemies "  tone  of  voice,  mth  the 
motto,  *'  Defiance  not  Defence." 

In  1896  the  memorial  to  the  Empress 
Augusta  was  unveiled  at  Coblenz.  The  statue 
and  the  bas  reliefs  are  in  white  marble  by 
Professor  Moes,  of  Carlsmhe,  and  the  archi- 
tectural portion  by  Bruno  Schmitz,  who  occu- 
pies so  distinguished  a  position  in  Germany. 
It  is  difficult  to  admire  this  work  very  greatly, 
but  it  aims  at  dignity  and  a  happy  union  of  the 
arts. 

In  Italy  of  late  years  monuments  have  been 
raultii^ied,  and  the  chief  of  them  have  cele- 
brated Garibaldi  and  King  Victor  Emanuel. 
That  of  Garibaldi,  at  Rome,  -  erected  on  the 
Gianicolo,  is  by  Professor  Galloni.  Although 
a  national  memorial,  it  does  uot  seem  a  great 
work,  in  spite  of  fine  passages ;  and  the  ultra- 
modem  fighting  groups  at  front  and  rear  of 
the  pedestal  contrast  oddly  with  the  almost 
classic  repose  of  the  rest.  Compare  this 
equestrian  group  here  with  that  on  the  Gari- 
baldi monument  at  Milan  and  you  will  recog- 
nise a  finer  group,  in  which  the  tail  of  the  horse 
recalls  that  in  Alfred  Stevens's  unfinished  modcd 
of  the  Duke  of  Wellington.  This  well-pro- 
portioned monument,  with  the  fine  figure  of 
Italian  liberty  sheathing  her  sword,  is  by  the 
sculptor,  Ettore  Ximenes. 

They  who  think— there  are  a  few,  but  not 
many — that  a  large  sum  ought  not  to  be 
expended  -on  our  great  memorial,  should  con- 
aider  what  is  b«ng  done  elsewhere  in  order 
to  commemwate  a  great  national  hero  and 


national  event.  To  Victor  Emanuel  modern 
Italy  owed  her  revival,  her  liberation,  her 
consolidation  into  unity,  as  one  great  people 
and  one  nation,  taking  her  place  at  last — 
^ftn  how  great  an  interval!— among  the  great 
Powers  of  Europe.  To  him,  it  was  felt,  a 
mighty  memorial  should  be  raised — to  him ' 
and  to  the  Third  Italy — and  no  sacrifice  was 
thought  too  great  to  compass  this  end.  The 
structure  was  to  take  the  form  of  a  vast  scenic 
architec^onfc  screen  on  the  Capitolina  Hill,  and 
to  provide  for  the  inclunon  of  a  great  equestrian 
statue,  to  be  led  up  to  by  flights  of  steps  27 
metres  high,  which  the  sculptor,  Signor  Enrico 
Chiaradia,  was  to  model.  That  group  is  now 
in  existence,  although  I  believe  the  plaster 
has  not  yet  been  cast  into  bronze. 

In  the  first  competition  a  hundred  designs— 
all  of  them  models — were  sent  in.  In  the 
second  only  six,  to  the  first  two  of  which  a 
prize  of  ;£400  was  to  be  allotted.  The  second 
prize  was  awarded  to  Signor  Luigi  Boffi  for  a 
design  imposing  for  its  size  rather  than  by  its- 
taste  (I  am  constrained  to  show  these  models 
by  slides  from  wood'Cngravings  as  suitable 
photographs  are  not  at  present  procurable). 
The  little  figures  at  the  foot  of  the  steps  and 
on  the  first  landing  disclose  the  monstrous- 
proportion  intended. 

The  design  of  Bruno  Schmitz,  who  was  nearly 
successful  for  the  Emperor  Frederick  memorial, 
and  that  of  the  Count  Guiseppe  Sacconi  were 
bracketted  first  and  each  received  the  j^2,ooo 
premium.  The  series  of  steps  in  the  case  of 
the  former  seem  to  involve  a  terrible,  almost  a 
prohitntive,  obstacle  to  any.  but  the  athlete  and 
the  man  in  training  to  mount  near  enough  to 
the  statue  to  examine  it. 

That  of  Signor  Sacconi,  who  was  at  that  time 
a  young  man  of  twenty-five,  is  of  a  finer  aspect, 
and  to  it  was  finally  awarded  the  commission. 
More  elaborate  than  any  we  have  yet  seen,  not 
so  much  as  a  structure  as  a  series  of  structures, ' 
it  was  estimated  to  cost  :£36o,ooo,  but  ^^320,000 
were  spent  on  the  site,  the  substructure,- 
and  the  preliminary  operations.  Although 
it  was  begun  in  1884.  it  is  by  no  means 
within  sigttt  of  completion.  Up  to  1898  iwt 
less  than  040,000  had  been  spent,  and 
it  is  expected  that  before  it  is  finished  it  will 
have  cost  ^^2 ,000,000  sterling.  Of  this  sum, 
however,  a  good  deal  has  gone,  of  course,  in  ex- 
propriations, and  further  expenditure  has  been 
incurred  by  the  determination  to  vault  over  the 
interesting  archai3Dlo|^cal  remains  discovered 
when  the  site  was  being  cleuttd.  A^ew  of 
the  sculptor's  modelPiBi^4»fe'ihAQj^»^ry. 
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— "ttie  itght  and  shade  is  beCter  seen.  Since  - 
then  there  have  been  numerous  radical  tnodi- 
ficatioas,  extemal-aad  internal ;  the  groups  of 
seulpture  in  the  open  and  in  the  Baldacchioo, 
and  the  pan-Atbenaic  frieze,  were  for  a  time 
retained,  internally,  th^re  is  the  iDtroduction 
tA  great  vaulted  balls  below  the  marUe 
tercaces ;  and,  extemaUy,  the  suppression  oE 
the  attic  of  the  colonnade  and  the  broadening 
of  the  frieze,  the  entablature  being;  given 
a  more  pronounced  monumental  character. 
This  drawing  will  show  the  great  change 
which  has  taken  place  in  the  design  in  the 
lower  stocy.  The  details,  it  will  be  seen,  are 
pre-Palladian,  and  are  based  on  more  classic 
models.  Against  the  aggregation  of  vast 
halls,  marble  terraces,  and  colonnades,  rising 
(me  above  the  other,  Cbiaradia's  gigantic 
statue>group  will  stand  forth.  The  tiny  figures 
indicated  at  the  side  of  this  reproduction 
from  a  watercolour  drawing  of  the  latest  view 
illustrates  the  size  and  scale  of  the  final 
work. 

This  is  the  tribute  of  impoverished  Italy  to 
her  great  King.  To  our  greater  Queen, 
wealthy  England  has  as  yet  subscribed  to  her 
memorial  but  one-etghth  part  of  the  sum  to  be 
expended  there,  and  so  has  crippled  the  whole 
scheme. 

When  we  come  to  the  statues  and  memorials 
of  our  own  sovereigns  we  cannot  help  recognis- 
ing how  poor  and  commonplace  in  conception 
in  the  past  has  been  the  imagination  which 
has  produced  them,  to  say  nothing  of  the 
stinginess  which  has  dictated  the  scale.  Take 
the  Bombay  statue,  which  is  said  to  be  the 
ddight  of  the  Indian  population  as  a  whole. 
The  statue  of  Queen  Vtctima,  set  up  near  the 
Telegraph'Ofiice,  is  Noble,  and  was  un- 
covered by  Lord  Northbrook  in  i8;2.  It  is  in 
white  marble,  and  the  pedestal  and  canopy 
have  perhaps  the  chief  interest ;  but  the  whole 
of  it  -including  the  statue,  as  I  have  already 
remarked,  is  said  to  impress  the  native  mind 
enormously.  It  cost  182,450  rupees,  nominally, 
that  is  ;f  18,350,  of  which  the  late  Kande  Rao 
Gaekwar  contributed  ;£i6,500.  This  was  for 
a  long  while  the  chief  statue  of  Queen  Victoria 
in  India. 

If  such  is  the  effect  on  the  native  mind,  how 
will  the  population  be  impressed  by  the  sight 
of  the  migh^  memorial  which  India  is  about 
to  erect  to  the  glory  of  Queen  Victoria,  firom 
the  designs  of  Sir  William  Emerson.  Sub- 
scribed for  by  the  Indian  public,  by  English 
residents,  and  by  the  native  rajahs,  who 
contributed ,  munificent  donations,  this  great 


btttlding,  - erected  on  the  Maidan  in  CalcutUit  ■ 
is  estimated  to  cost  not  leas  than  ^£350.000. 

The  building,  faced  entirely  in  white  marble, 
Greek  and  Indian,  is  340  feet  long  and  225  feet 
broad,  and  is'  raised  is  feet  high  on  a  terrace 
35  or  40  feet  wide  that  entirely  surrounds  it. 

Italian  Renaissance  in  rtyle,  with  just  a 
souPfon  of  Oriental  flavour  in  the  treatment  of 
the  domes  and  in  certain  details,  the  building 
is  finely  planned^in  the  form  of  a  capital  H~ 
and  contains  Durbar,  Queen's  Hal),  and 
Prince's  Hall,  with  picture  galleries,  sculpture 
galleries,  and  galleries  for  the  display  of  arms 
and  trophies.  It  is  led  up  to  by  a  grand  flight 
of  steps,  at  the  head  of  which  will  stand  Mr. 
Frampton's  statue  of  the  Queen.  The  comer 
towers  are  30  feet  square,  and  the  dome,  70 
feet  in  internal  diameter,  is  about  170  feet  to  - 
the  top  of  the  gilded  figure  of  "Victory,^* 
which  surmounts  it. 

Beneath  it  is  the  circular  Queen's  Hall, 
lined  with  white  marble  and  panels  of  the 
marbles  of  India ;  so  that,  in  the  middle  of  a 
beautiful  and  spacious  park,  there  will  rise  the 
glittering  marble  structure  upon  a  terrace  of 
white  marble,  with  the  snowy  dome  soaring 
into  the  air,  and  visible  from  every  point  of  the 
river  and  the  Maidan. 

What  have  we  done  in  Great  Britain  as 
national,  not  as  municipal  efibrts  ?  We  have 
the  George  III.  in  Waterloo- place,  which  was 
originally  designed  by  M.  C.  Wyatt  at  the  com- 
mand, of  the  king,  as  a  "  St.  George  and  the 
Dragon  "  and  which,  on  the  monarch's  death, . 
was  actually  altered  by  the  Government's 
order — a  brilliant  idea — from  the  saint  to  the  - 
king  (by  judicious  addition  of  costume,  ex- 
change of  helmet  for  periwig,  and  so  on,  and 
the  removal  of  the  superannuated  dragon),  and 
there  is  Tribute  No.  i  to  a  deceased  British 
Sovereign. 

Then  we  have  the  Albert  Memorial — a  better 
thing  than  many  are  willing  to  allow,  though 
greatly  harmed  by  the  poverty  of  many  of  its 
details  and  by  the  coldness  of  the  invention. 
It  merits  more  attention  than  the  rest,  for. 
whatever  may  be  said  of  it  as  a  whole,  it  was  a 
very  sincere  effort  to  do  the  best  that  could  be 
done,  with  the  help  of  the  men  at  the  top  of . 
their  profesuon ;  and  it  was  by  far  the  most 
costly  monument.which  had  ever  been  put  up. 
Only  ;^6o,ooo  had  been  subscribed  by  the . 
public — and  that  was  the  amount  paid  to  the 
trustees  whom  the  Queen  had  appointed. 
j^500,ooo  were  voted  by  Parliament.  Sir  G. . 
Gilbert  Scott,  the  architect,  w^  paid  his  com* 
mission  on  jfioo,o^ii^4y4i©®gle>rohi-: 
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tectd  were  concerned,  the  prime  cost  of  the 
■menunwDt  was  143,916,  The  gilding:  of  the 
■spire  alone  cost  ^10,000,  and  Qaeen  ^ctoria 
■spent  a  veiy  large  sum  -out  of  her  privy  purse 
b^ore  the  work  was  finished;  She  had  origin- 
ally  desired  an  obelisk,  but  a  suitable  piece  of 
■granite  could  not  be  obtained ;  perhaps,  too, 
she  hesitated  at  the  cost  (you  will  remeniber 
'that  the  Alexander  column  at  St.  Petersburg 
came  to  400,000] ;  but  when  it  came  to 
embellishing  the  Memorial,  the  Queen  did  not 
stint  the  cost,  whatever  it  might  be,  in  doing 
full  honour  to  Prince  Albert's  memory. 

There  bad  been  a  limited  competition,  in 
.which  P.  C.  Hardwick.  R.A.,  G.  Gilbert  Scott. 
R.A.,  Charles  and  Edward  Barry,  James 
Penneth(R7ie,  Professor  Donaldson,  and  M. 
Digby  Wyatt  took  part. 

Scott's  work  was  selected  :  it  was  not  really 
one  of  Raskin's  "Gothic  towers  upon  tl^ 
ground";  but  a  copy  of  the  Baldacchino,  or 
rather  of  the  true  canopy  over  the  altar  at  the 
east  end  of  S.  Paolo  fiore  le  mure  in  Rome. 
It  also  resembles  that  in  St.  Cecilia,  and  in  the 
Anjou  tombs  at  Naples  as  well.  The  fleche 
is  built  at  the  intersection  of  the  groining  on 
a  steel -girder  gridiron  flooring,  which  perhaps 
hardly  shows  the  architect  to  great  advantage 
beside  Kemp,  the  untaught  designer  of  the 
Scott  Memorial,  which  requires  no  iron  sup- 
ports whatever  in  its  valid  construction.  We 
must  not  forget,  however,  that  iron  ties  are 
used  freely  in  Gothic  architecture  in  Italy 
and  elsewhere — even  in  Westminster  Abbey. 
But  Scott  did  not  choose  to  expose  them. 

The  enormous  mosaics  were  alt  designed 
and  executed  by  Mr.  John  R.  Clayton,  who, 
since  the  feiilure  of  the  gold,  has  recently  suc- 
ceeded in  inventing  a  method  of  completely 
coating  his  tesserx  in  glass,  so  preventing  the 
gold  from  perishing  from  any  cause  whatever. 
It  was  he,  the  young  friend  of  Gilbert  Scott, 
■who  suggested,  for  the  groups  that  were  to  be 
-placed  on  the  four  awkwardly-exposed  bases 
isolated  from  the  monument,  the  appropriate 
subjects  of  the  four  quarters  of  the  globe  as 
emblematic  of  the  Empire ;  and,  on  the  same 
evening,  being  challenged,  made  a  sketch  for 
each.  He  saw  that  a  great  core  was  wanted 
for  each  group ;  and  so  introduced  the  biggest 
animal  in  each  continent — the  bull,  elephant, 
camel,  and  buffalo.  P.  Macdowell,  R.A.,  took 
."Europe" — very  poor  in  design;  Foley, 
■  "Asia"— a'  more  scholarly  arrangement; 
W.  Theed,  "Africa";  and  John  Bell, 
"America."  Of  the  other  figures,  "  Com- 
merce ".was  entrusted  to  Thomas  Thorny- 
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Jcroflt,  and  "Engineering"  to  John  LawIcH-^ 
and  the  gfeat  frieu  of  figures  in  the  Podium 
•were  carried  out  t)^  Mr.  Arm  stead,  R.A.,  J. 
Bimie  Philip,  and  Calder  Marshall,  R.A.  TIk 
whole  of  the  '  sculpture  work  is  in  Sicilian 
marble.  The  "Spire"  is  175  feet  in  height. 
The  work  was  begun  in  1864,  and  wsis  un- 
veiled by  Queen  Victoria — without  the  seated 
figure  of  the  Prince  by  Foley  (that  by  Maro- 
chetti  having  been  rejected)«in  1872 ;  four 
years  later  the  statue  was  completed,  and  the 
whole  unveiled  in  1876. 

With  these  works  before  our  eyes,  and  with 
these  details  of  cost  and  periods  occupied  in 
construction,  we  are  now  in  a  position  to  judge 
of  our  new  National  Memorial,  and  of  the 
designs  submitted  by  the  competitors. 

These  designs  were  produced  under  what 
might  be  called  the  "conditions"  of  the 
competition.  These  were  merely  verbal,  and 
sttfiiciently  wide  and  vague  to  avoid  hamper- 
ing the  architect  in  any  way.  No  estimate  of 
cost  could  be  suggested,  as  it  was  not  known 
what  amount  would  be  subscribed.  A  plan  of 
the  Mall  was  provided ;  a  suggestion  made  as 
to  the  designing  of  a  processional  road, 
opening  out  at  the  eastern  end ;  with  an 
architectural  setting  f(n:the  monument-;  witii 
-a  necessary  laying-out  of  the  ground  on  the 
west  ;  and  with  the  further  statement  that 
Mr.  Brock  would  design  the  monument,  to 
which  the  architectural  structures  in  the  west 
would  necessarily  be  subordinate.  Mr.  Brock 
then  met  the  architects  in  council,  and  ex- 
plained his  ideas  by  the  rough  model  he  had 
made.  In  July,  1901,  the  annouccement  of 
Sir  Aston  Webb's  success  was  made,  and  at 
the  end  of  October  an  exhibition  of  all  com- 
petitive designs  was  held  in  St.  James's 
Palace,  for  the  public  to  judge  of  the  rightness 
of  the  committee's  verdict.  That  there  was 
much  to  be  said  for  each  individual  design 
was  but  natural,  in  view  of  the  great  skill  and 
eminence  of  each  competing  architect,  each  in 
his  own  line  and  in  his  own  country ;  but  there 
is  no  doubt  that  the  general  feeling  has 
cordially  endorsed  the  finding  of  the  com- 
mittee, and  applauded  the  approval  of  His 
Majesty  the  King. 

What  these  various  designs  are  I  now 
proceed  to  show,  for  without  them  it  is  difficult 
to  appreciate  to  the  full  the  merits  of  the 
winning  work.  Mr.  Brack's  monument  I  keep 
for  the  end.  It  is  necessary  that  a  few  plans 
should  be  shown  in  order  to  make  the  disposi- 
tions clear.  I  begin  with  the^contnbition 
from  Mr.  T.  G.  Jackson,  R.A. 
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Mr.  ^Jacksoa  would  leave  a  delta  at  the  east 
end,  taking  a  ceiitre  line  through  King 
Charles  I.'s  statue  to  a  point  in  the  proces- 
siooal  road  opposite  the  north-west  comer  of 
the  present  Admiralty  building ;  but  he  begins 
his  real  design  just  west  of  the  steps  of  the 
Duke  of  York's  Column.  Here,  to  hannooise 
with  this  structure,  he  would  have  erected  a 
magnificent  triumphal  arch,  of  imposing 
proportions  and  severe  and  noble  design.  The 
Marble  Arch  is,  roughly,  43  feet  high ;  the 
Wellington  Arch,  62  feet.  Mr.  Jackson's 
stately  design  is  93  feet  to  the  top  of  the 
cornice  of  the  main  order,  and  to  the  top  of  the 
finely-outlined  bronze  group  is  120  feet. 

The  central  al/^e  is  not  a  roadway  but  a 
public  walk,  40  feet  wide,  the  public  carriage 
roads  being  north  and  south.  The  pathway 
would  be  flanked  by  grass  plots,  intervalled 
every  few  yards  by  a  semi-circular  exedra 
containing  a  statue.  Mr.  Jackson  provides 
railings  throughout  the  entire  length  which 
could  be  closed  at  night,  as  a  protection  against 
the  vandalism  to  which  neither  London  nor 
JSerlin  is  a  stranger. 

The  forecourt  or  square  is  a  beautiful 
feature.  It  is  enclosed  by  colonnades  and 
contains  gardens,  fountains,  and  groups  of 
sculpture  representing  the  colonies  and  de- 
pendencies  of  the  Empire.  The  colonnade  has 
at  its  angles  four  pavilions  with  bronze  groups 
representing  arts  and  industries. 

In  the  middle  of  this  parterre  the  monument 
of  Queen  Victoria  would  rise,  and  the  general 
aspect  is  in  fine  keeping,  and  characteristic  of 
the  brilliant  artist  who  designed  it. 

Finally,  it  will  be  observed,  Mr.  Jackson  is 
the  only  one  of  the  competitors,  besides  Sir 
Aston  Webb,  who  carries  the  traflfic  outside 
the  forecourt  or  square  northwards  to  Consti- 
tution-hiil  and  southwards  to  Buckingham 
Palace-road. 

In  Mr.  Ernest  George's  interesting  plan, 
also  a  delta,  aligned  with  the  Strand,  leads 
to  a  beautiful  and  imposing  five-way  gateway, 
full  of  simple  dignity  and  elegance— a  form 

■  novel  as  a  triumphal  arch,  erected  at  the 
north-west  comer  of  the  Admiralty  building ; 
and  six  groups  of  statuary  are  allowed  for 
along  the  processional  road. 

So  far  the  arrangement  is  quite  simple.  The 
forecourt  before  the  palace  is  very  large — 
longer  then  is  suggested  by  any  other  of  the 
competitors— extending  as  far  as  the  comer  of 

■  Stafford-house.  On  an  elongated  parterre 
the  monument  is  erected,  and  east  and  west 
is  a  low  gushing  fountain.    Groups  of  four 


columns  with  entablatures  carry  statues  at  the 
sides,  and  provision  is  made  for  equestrian 
statues  north  and  south.  A  high  wall  from 
the  water  leaves  space  for  a  formal  quay-path 
round  the  west  end  of  the  omament^d  lake,  and 
at  the  east  the  forecourt  is  bounded  by  a  semi- 
circular screen,  consisting  of  a  double  colon- 
nade with  domed  pavilions  at  intervals.  The 
whole  is  highly  refined  and  graceful,  as  would 
be  expected  from  this  distinguished  architect. 

Sir  Thomas  Drew,  of  Dublin,  President  of 
the  Royal  Hibernian  Academy,  recognising 
that  the  line  from  the  Strand  to  the  Palace  is 
at  present  deflected  at  a  point  near  the  new 
Admiralty  building,  boldly  strikes  a  new  line, 
involving  the  re-alignment  of  the  whole  Mall 
with  the  monument  as  the  axis.  And  he  would 
have  substituted  a  palisade  of  architectural 
dignity  for  the  rather  disfiguring  frontage  of 
the  low  line  of  buildings  in  front  of  Carlton- 
house-terrace. 

Entering  from  the  Strand,  we  find  an  ap- 
proach, no  feet  wide,  flanked  by  buildings 
stately  in  intention,  leading  to  a  curiously 
high  triumphal  arch  which  forms  a  monu- 
mental entrance  to  the  great  memorial  avenue. 

But  the  main  feature  of  Sir  Thomas  Drew's 
design  is  that,  apart  from  the  enormous  far- 
ierre  yao  feet  in  diameter,  he  boldly  tacl^es 
the  fa^ad.;  of  the  Palace  itself,  and  on  that 
— insisting  on  it  as  the  background  of  the 
monument — he  lavishes  most  of  his  effort, 
and  of  the  funds  at  his  disposal.  The 
fi-ont  of  Buckingham  Palace,  built  in  1842,  is 
universally  condemned  as  a  poor  add  undigni- 
fied, not  to  say  a  shabby  and  incongmous, 
performance— unworthy,  as  the  residence  of 
the  Ruler  of  our  great  Empire  ;  and  unworthy, 
also,  as  a  background  for  the  memorial.  Sir 
Thomas  Drew's  idea  was  to  re-cast  the  fa9ade 
;^clutecturally,  in  the  decorated  Renaissance 
style,  without  changing  its  fenestration  or 
altering  the  internal  arrangement,  b^  apply- 
ing a  Corinthian  order  elevated  on  a  msti- 
cated  or  coursed  basement,  as  an  improve- 
ment on  the  present  lowest  storey.  His 
design  provides  for  raising  pavilion  -  blocks 
one  at  each  end,  thrown  out  from  the  building 
like  great  wings — which  would  cast  shadows  to 
break  the  monotmiyof  the  erection.  A  serious 
objection  to  this,  however,  appears  to  be,  that 
he  would  thus  inevitably  block  out  oblique 
views  from  many  of  the  windows  of  the  Palace. 
The  whole,  the  architect  estimates,  could  be 
done  for  about  ;£ioo,ooo  or  ;^i2o,ooo.  But 
according  to  the  terms  of  the  competition  the 
Palace  was  to  be  left  out  of  accoi^^.  - 
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Sir  Rowand  AnderBon,  of  Edinbu^h,  simp- 
lified in  bis  design  the  Buckingham  Palace 
«nd  into  a  large  semi-circular  plateau,  sur- 
rounded by  a  balustrade,  edged  with  statues 
of  great  men  of  the  Victoria  era,  with  a  small 
:ganlen  and  fountain  at  each  re-entering  angle. 
By  what  was  doubtless  a  misunderstanding  he 
-produced  an  elaborate  symbolical  design  for 
Ihe  roooument  itself,  of  which,  I  understand, 
fae  had  a  model  very  carefully  worked  out  at 
3«Iessr5.  Farmer  and  Brindley.  As  the  com- 
mission for  this  had  already  been  given  to  Mr. 
Brock,  and  architects  were  invited  to  conform 
to  his  ideas,  tliis  was  outside  the  scope  of  the 
■competition. 

A  great  arch  was  to  be  erected  at  the  north- 
west comer  of  the  present  Admiralty  buildings ; 
^d  there  the  design  ends,  a  non-architectural 
opening  thereafter  debouching  opposite  King 
Charles's  statue,  without  any  special  features. 
This  structure  is  an  elaborate ,  two-storied 
triumphal  arch,  Renaissance  in  style,  designed 
for  an  equestrian  statue,  either  of  the  Prince 
Consort  or  the  Duke  of  Wellington,  in  the 
upper  arch.  The  traffic  could  pass  round  as 
■well  as  through,  as  in  the  case  of  the 
Welliogtoo  Arch  and  the  Marble  Arch. 

We  now  come  to  the  accepted  design,  the 
■design  of  Sir  Aston  Webb.  This  was  generally 
held  to  comprise  the  greatest  number  of  the 
best  and  most  practical  ideas.  A  fine  and 
«minently  practical  opening  to  the  east,  with 
good  vistas  and  generally  symmetrical  system  ; 
*he  relatively  modest  and  quiet  ensemble,  well- 
calculated  to  be  a  setting  to  the  monument, 
and  not  unduly  to  vie  with  it ;  the  appro- 
firiateness,  practical  and  ornamental,  of  the 
design,  ir-om  beginning  to  end — especially 
with  the  modification  now  introduced — these 
are  the  merits  which  have  secured  general 
support  to  the  Committee  to  whom  fell  the 
difficult  task  of  selecting  among  the  fine 
designs  of  several  of  the  leading  architects  of 
the  day.  Sir  Aston  Webb  is  credited  with 
baring  the  widest  experience  in  laying  out 
plans  on  a  large  scale,  and,  in  such  work,  in 
harmonising  as  it  were,  the  claims  of  the 
artist  with  the  needs  of  the  public,  having 
regard  to  the  exigencies  of  the  circumstances. 

He,  like  the  rest,  seems  to  have  rejoiced  in 
the  opportunity,  rare  in  England,  of  bringing 
a  fine  road  straight  up  to  the  great  feature  to 
fee  viewed.  Aldiough  abroad  everyone  recog- 
nises this  simple  and,  one  would  think,  this 
obvious  truth,  in  England  it  is  consistently 
flgnored  even  to  the  present  day.  Abroad,  the 
soad4eads  up  to  the  monimieat,  or  palace,  or 


view;  in  England,  as  Wren  pointed  out,  we 
approach  them  sideways.  You  cannot  drive 

straight  up  to  Whitehall,  to  the  Mansion  House, 
the  Bank,  or  to  the  Houses  of  Parliament  (at 
least  you  could  not  when  they  were  built),  to 
Somerset  House,  the  British  Museum,  and  see 
them  from  any  approaching  roadway  without 
turning  your  bead.  St.  James's  Palace  was 
one  of  the  only  buildings  which  could  be  fairiy 
driven  up  to ;  even  the  recently  erected  Law 
Courts  and  the  Albert  Memorial  are  passed  by 
sideways  on  the  road,  and  you  look  at  tbemi 
as  it  were,  with  one  eye. 

It  was  evident  that  if  the  processional  road 
was  carried  straight  with  the  view  to  making 
an  outlet  on  the  east,  Drummond's  Bank  would 
have  to  be  acquired  and  removed  at  the  cost  of 
some  ;£i50,ooo  or  even  more,  and  for  what  ? 
to  open  obliquely  into  Whitehall,  ending  no- 
where, and  revealing  a  ^new  of  a  gigantic 
specimen  of  excessively  commonplace  archi- 
tecture. [I  show  an  enlargement  of  the  right- 
hand,  or  eastern  section  of  the  .plan,  so  that 
you  can  see  better.] 

Now,  by  taking  the  central  axis  of  the  West 
Strand — having  in  mind  the  noble  effect  of  a 
fine  view  from  that  great  thoroughfore— and 
letting  it  intereect  with  that  of  the  Mall,  Sir 
Aston  Webb  obtained  a  point  just  behind 
Drummond's  Bank,  where  he  masked,  more 
or  less,  the  change  of  axis  by  a  large  circular 
"  Place,"  in  the  centre  of  which  he  proposes 
to  have  a  statue  of  Queen  Victoria  at  the  time 
of  her  accession  (a  felicitous  notion],  so  that 
the  figure  of  the  Queen  at  the  commencement 
of  her  reign,  begun  in  hopefulness,  looks 
towards  the  end  of  it,  accomplished  in  splen- 
dour. Large  spaces  were  equally  to  be  left 
opposite  Waterioo-place  and  Marlborough - 
gate  (to  which  I  will  more  particularly  refer  in 
a  moment),  until  after  passing  along  a  series 
of  statuary,  at  the  west  end  we  come  to  the 
great  central  feature  of  Mr.  Webb's  design, 
the  details  of  which  have  latterly  been  consi- 
derably modified,  to  meet  the  practical  require- 
ments and  demands  of  the  authorities.  I  now 
show  the  elgvation  of  this  plan. 

It  is,  of  course,  part  and  parcel  of  the  whole 
laying  out.  The  careful  and  thoughtful  plan- 
ning of  the  whole,  the  approaches  from  Con- 
stitution-hill on  the  right  and  from  Buckingham 
Palace-road  on  the  left,  admirably  sjrmmetrical 
and  in  all  respects  monumental,  the  large  open- 
ing into  the  forecourt  from  the  Mall  as  well  as 
north  and  south,  through  which  an  unimpeded 
full-face  view  of  the  monument  may  be  obtained, 
must  strike  everyon^j^^  «;»S©dRte 
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ftrantuiitf  iflflide- the  cc^mtode,  stips  .down.  to 
the  water,  and  the  monument  is  backed  by  the 
great  screen. 

Bdt  suteequent  raodifications,  shown  on  the 
screen,  were  several.  The  outer  roadway  is  now 
abolidiedaxidthe  traffic  is  taken  inside  the  great 
ibcecourt,  in  order  that  the  people  should  not 
be  banished  so  far  away,  doubly  screened  from 
the  Palace,  and  that  the  gaiety  of  the  traffic 
and  the  contiguity  of  the  passers-by  might 
be  retained.  The  finely-proportioned  double 
colonnade  has  therefore  been  brought  up  to 
the  water  edge,  where  the  pathway  now  is ; 
the  present  balustrade,  as  you  can  see  it  any 
day,  was  to  be  but  die  first  course  of  the  outer 
part  of  it. 

The  two  series  of  steps  leading  down  to  it 
from  the  water  were  suppressed,  so  that  a 
finer  effect  is  obtained  by  a  retaining-vall, 
unbroken  this  incident;  and  the  broad 
steps  have  also  been  abandoned ;  and,  as  at 
present  arranged,  the  charming  vista  of  the 
distant  Foreign  Office— the  more  charming  for 
being  distant — and  of  Westminster,  lias  been 
secured. 

The  high  architectural  screen,  consisting  of 
a  colonnade  behind  the  monument,  is  super- 
seded, as  it  might  have  interfered  with  the 
view  of  Mr.  Brock's  work.  It  is  now  replaced 
by  a  lower,  but  still  a  very  effective,  railing  or 
balustrade  nearer  to  the  Palace.  It  had  been 
feared  that  the  original  screen,  together  with 
the  outer  colonnade,  would  to  some  extent 
have  cut  off  the  view  of  the  outer  world— of 
the  Malt  and  the  park — from  the  windows  of 
the  Palace.  But  as  may  be  seen  in  this  early 
sketch  from  the  Palace  windows,  this  would 
not  be  the  case,  or  at  least  only  in  part  itom. 
the  ground  floor,  which  in  palaces  does  not 
count.  In  looUng  at  this  view,  you  must  bear 
in  mind  the  modifications  which  Sir  Aston 
Webb  has  since  made. 

To  see  just  what  these  are,  we  must  revert 
to  the  later  |^n ;  but  for  the  sake  of  clear- 
ness I  take  it  in  sections — the  Whitehall  end 
first. 

Here,  as  the  Government  cguld  not  give 
sufficient  space  for  the  great  circus  opening 
out  into  Whitehall,  the  architect  reduced  it  in 
size  and  brought  it  westward  by  the  length  of 
its  radius.  Space  is  thus  given  forthe  erection 
of  a  large  Government  building  of  a  decorative 
and  monumental  character,  and  on  each  side 
of  it.  as  now  intended,  a  circular  "  place." 

This  new  building — which  will  probably  be 
devoted  to  Admiralty  purposes,  for  this  first 
plan  shows  a  bridge  thrown  across  to  it— would 


.-be'creicent-Aaped  on'iioCh  it^ikces  t'oa'^that 

-  to  Buckingham  Palace  and  that  to  the  Stvaad  ? 
■  so  that  the  slight  irregularity  of  its  site  and  or 

its  alignment  should  be  entirely  masked ;  and,. 
'  as  it  will  comprise  a  great  monumental  arch- 

-  way  in  the  middle,  the  triumphal  arch  origi- 
nally talked  of  is  thus  obtained,  and  the  pro- 

'  cessional  road  ends  worthily,  for  a  uriHtaiiai> 
government,  with  a  public  building.  This 
sketch  scarcely  does  justice  to  the  design. 
The    correct    plan    of   this   building  is 

-  shown.  From  that  point;  westward,  the  pn>- 
'  cessional  road,  as  far  as  the  qiace  opposite  the 

Di^  of  Yoric's  Column,  is  narrower  than  the 
rest,  owing  to  the  exigencies  of  the  gronnd- 

-  available.  Between  there  and  the  memorial 
itself,  the  measurements  are  vastly  more  im- 
po^ng.   Two  rows  of  trees  were  removed  and 

■•  set  bai^  so  as  to  obtain  a  roadway  65  feet 
wide.  Few  of  these  trees  were  of  any  growth, 
and  had  never  really  flourished ;  and  they  have- 
been  replaced  by  younger  trees,  carefully 
planted  in  abundance  of  rich  soil— in  spite  of 
which,  however,  all  have  not  survived  the 
transplanting.  There  will  now  be.  therefoce,. 
the  same  number  of  trees  as  before— an  im- 
portant point,  about  which  the  publk  rightly 

'  showed  itself  much  concerned. 

Ihe  width,  then  «f  the  chief  roadway  is  65 
feet  which,  in  the  circumstances— in  relation  to 
its  length  and  to  the  traffic — does  not  compare 
ill  with  die  90  feet  of  the  Champs  Elystes. 
That  is  to  say,  it  is  here  80  feet  between  die 
trees,  as  against  90  feet  between  the  trees  of 
the  Champs  Elys^es.  On  each  side  is  an 
alley  of  uees  (with  paths  between),  35  feet 
wide— which  form  vistas,  as  it  were,  and  are- 
intended  to  he  fumidied  at  each  break  with 
groups  of  sculpture.  These  alleys  flank  the 
processional  road.  The  road  at  Ae  north  is 
made  into  a  riding  road  ;  but  the  southern  one 
has  been  greatly  restricted  through  the  desire 
to  avoid  encroaching  more  than  is  ^fsolutely 

-  necessary  upon  the  public  park. 

Proceeding  west,  then,  we  arrive  at  the 
open  space  at  the  foot  of  die  steps  below  the 
Duke  of  York's  Column.  As  in  Waterloo - 
place,  above,  are  statues  to  our  Eastern  heroes,, 
so  the  space  below,  by  a  continuity  of  idea, 
was  to  be  devoted  to  the  glorification,  1^ 
means  of  emblematic  groups,  of  the  Eastern 
Dominions. 

Thus,  facing  the  steps  at  the  aorth-east 
comer  of  the  park,  there  will  be  two  handsome 
gateways,  and  between,  an  important  group 
was  provided  for,  ^mboh^  of  "The  Genius 
of  the  Orienttoigiti*B<lyfeOS9gte*»siduaiy 
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gfrowps  of  etattlaiy  to  r^reseot  C^I&n,  Barba* 
does,  the  China  Forts,^^  atfd  India.  . 

Opposite  MarlboroU£^-gate,  provision  i» 
oiadtt  for  another  handsome  gateway  into  the 
parkland  the  "Place,"  loo  feet  across,  was 
to  be  embelli^ed  with  statuary  representing 
the  Western  Dominions,  comprising  Australia, 
Canada,  New  2ealand,  and  Newfoundland. 
^The  DomeDcIature  and  classificatiou,  though 
4iappy,  seem  to  me,  at  first  sight,  a  little 
•ari^teary,  geographically  speaking.) 

At  the  western  end  of  the  processional 
road,  nearest  the  Palace,  are  the  two  groups 
of  statuary,  representing  South  Africa,  the 
Cape,  and  Natal.  This  is  the  view  seen  from 
Birdcage-walk. 

It  should  be  added  that  the  present  hideous 
and  fotdishly  designed  electric-light  standards 
DOW  set  up,  which  have  rightly  been  made  the 
subject  of  public  protest,  are  merely  tem- 
porary. The  lamps  will  be  an  important 
feature  of  the  general  design.  Close  around 
the  monument  itself,  upon  its  platform,  will  be 
lights,  about  which  I  shall  say  a  word  pre- 
sently. Mr.  Brock  puts  eight  incandescent 
lamps  on  the  pavement  around  it,  not  shown 
in  the  view.  On  the  outer  side  of  the  road  are 
■ux'  groups-  of  lamps,  each  consisting  of  a 
•duster  of  fiye  each,  wjthin  the  semi-ctrcular 
recesses,  probably  to  be  backed  by  a  low  stone 
(larapet.  The  lamps,  be  it  noted,  are  Mr. 
firock'fi  special  charge,  and  will  be  in  stone 
and  sculptured  bronze.  I  have  seen  the  pro- 
posed design,  which  promises  to  be  a  revela- 
tion to  the  Londoiwr. 

Thus,  there  will  be  three  circles  of  lights 
which  will  mark  the  c<«istruction ;  and  these, 
together  with  the  lamps  along  the  stone  balus- 
trade enclosing  the  forecourt  in  front  of  the 
Palace  (which  balustrade  will  be  lo  feet  high}, 
viU  produce  a  very  fine  effect  at  night. 

Fmally,  it  should  be  obsnved,  that  there  is 
4  direct  open  approach  to  Mr.  Brock's  monu- 
<nent  from  the  Mall  from  between  imposing 
piers;  another  hxivn  the  south,  that  is  to  say, 
from  Birdcage-walk,  whence  a  view  of  one 
■of  the  finest  groups  will  be  afforded;  and, 
^miUrly  from  the  north ;  aiwther,  1^  a  tree- 
•khted  tapis  verf,  a  grass-planted  avenue  of 
the  same  width  as  the  main  roads— 65  feet, 
which  extend  northward  in  the  Green  Park,  so 
^^'^Si'^S  the  monument  directly  into  touch 
vith  Piccadilly.  And  it  is  ap{woached  by  hand- 
some gates  and  piers,  now  in  the  course  of 
nection.  These  will-  be  surmounted  with 
laadsome  figures  of  boys  instead  of  the  usual 
nauk 


It  viU-  be  seea  that  Sir  Aston  Webb  has. 
adopted  a  style  of  quiet  and  unpretentious 
classic- type,  dignified  and  harmonious,  and 
saffieientlytaonumental^  Tlie  whole  is  admir- 
ably and-  consistently  planned,  in  com^dete 
sympathy  with  the  work  of  the  sculptor ;  and 
the  result  of  this  cordiai  -collaboration  was  -to 
be  a  vast  work  «f  decoration,  now  unhappily, 
much  cartailed,  but  wfaich<  will  still  be  a 
splendid  ornament  of  London,  and  a  worthy; 
bequest  by  the  twentieth  century  to  th& 
London  of  the  future. 

I  now  come  to  the  work  Mr.  Brock.  -I, 
may  ,  be  permitted,  first,  to  refresh  your, 
memory  of  some  of  the  chief  works,  by  tiie 
sculptor,  who  was  selected  without  Ae 
formality  of  a  competition  to  carry  into  ezecu' 
tion  tills-  great  woric.  In  1866,  Mr.  Brock  had 
entered  the .  studio  of  Foley,  and  when  his 
career  was  well  assured,  he  had  the  rare 
courage,  and  elasticity  of  mind  and  spirit,  to 
modify  his  style  in  accordance  with  the  newer 
current  of  artistic  thought  and  feeling,  and  so 
developed,  he  lefr  his  master  far  behind. 

His  first  important  ideal  work  that  marked 
his  transition  was  "A  Moment  of  Peril" — a 
fine  scholarly  group,  soon  to  be  surpassed  in 
technical  quality  and  refinement  of  taste. 
This  we  see  in  "The  Genius  of  Poetry"— 
graceful  and  reposeful  where  the  other  was 
violent  in  action  and  passionate ;  sculp- 
turesque, where  that  was,  in  a  measure, 
romantic  and  anecdotal.  Then  a  higher  point 
was  reached  in  "Eve,"  so  touching  in  attitude, 
and  so  human  in  the  sentiment  of  remorse- 
just  a  fair,  shamed  woman,  purposely  not 
endowed  with  that  conventional  perfection  of 
beauty  with  which  the  first  mother  is  by  artists 
commonly  endowed. 

In  portraiture,  Mr.  Brock  has  been  similarly 
successful.  In  "  Dr.  Philpott,  Bishop  of 
Worcester,"  there  is  not  only  striking  like- 
ness. It  is  admirable  and  characteristic  in 
pose,  solving  the  eternal  problem  of  the  up- 
raised arm,  and  showing  an  admirable  and 
refined  treatment  of  drapery,  with  its  shallow 
depressions,  without  black  holes  of  shadow* 
and  its  expressive  crispness  of  the  edges.  "  Sir 
Richard  Owen  "  shorn  similar  handling  and  a 
complete  mastery  of  the  figure  and,  above  all* 
of  character. 

In  striking  contrast  with  these  is  the  "  Edward 
the  Black  Brince,"  the  colossal  work  lately  set 
up  in  Leeds,  where  it  u  far  more  impoang  in 
effect  and  colour  than  when  it  was  seen^ 
gilded,  like  Falguiire'a  "  Joan  of  Arc,"  in  the 
quadrangle  pf  BurUn^^-hoa^.^l^gfpd 
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ciMo6sIy  significant  that  a  well-known  writer, 
.animadverting  upon  modem  sculpture,  found 
fitiiltwitb  this  group  on  the  mnq^  ground  diat 
it  was  not  tfaft  e^al  of  VCTWKaAio's  "CoUeoni" 
in  Venice,  the  most  magnificent  equestriap 
statue  in  the  world. 

Then  we  have  what  is  perhaps  Mr.  Brock's 
masterpiece,  by-  which  the  memory  of  Lord 
Leighton  is  to  be  kept  green  in  the  aisle 
of  St.  Paul's  Cathedral.  Admirable  in  pro- 
portion, in  harmony  of  design,  and  line,  and 
in  silhouette — in  conception,  sentiment,  and 
detail — this  is  a  monument  in  which  the  Presi- 
dent himself  would  have  rejoiced — for  all  is 
beauty,  dignity,  and  repose. 
'  But  when  Mr.  Brock  was  still  a  young  man 
he  had  produced  a  monument  of  an  important 
and  elaborate  character.  This  is  his  "  Daniel 
O'Connell  "  in  Dublin,  in  which  he  showed  a 
richness  of  design  and  a  certain  stateliness  of 
Hoe  and  character  that  might  be  based  upon 
foreign  monuments  we  know  abroad,  yet  still 
impresses  us  as  one  of  the  finer  out-of-door 
monuments  in  Great  Britain. 

-  But  a  work,  more  appropriate  to  the  subject 
in  hand,  and  necessarily  more  sweet  and 
tender  in  feeling,  is  the  bust  of  her  late 
Majes^,  Queen  Victoria— one  of  the  noblest, 
most  dignified  and  exquisite  works  of  its  class 
in  England — fidl  of  tenderness,  delicately  and 
lovingly  rendered.  Carried  so  far  that  the 
marble  almost  breathes,  it  remains  sculpture, 
free  from  trick.  And  the  whole  is  a  most 
finished  and  beautiful  rendering  of  the  Queen 
at  her  best — elegant,  thoughtful,  wise,  and 
solemn. 

These,  then,  are  a  few  typical  examples  of 
Mr.  Brock's  work,  which,  if  not  completely 
representative,  are  sufficient  to  show  the 
high  achievement  and  the  calibre  of  the 
man  whose  sketch-models  we  are  now  to 
see.  Hastily  summoned  to  make  a  sketch, 
without  delay,  for  the  King  to  consider, 
he  thought  out  and  produced  within  three 
-weeks  this  rough  clay  model  of  what  he  pro- 
posed for  the  central  feature.  [The  little 
figures  on  the  steps  are  intended  to  show  the 
scale.] 

-  The  final  model  is  now  completed  in  all  its 
parts — as  you  have  probably  seen  in  the  winter 
exhibition  of  the  Royal  Academy—but  as  it  is 
a  model,  you  must  not  judge  it  as  a  finished 
woric.  The  artist,  exercising  a  wise  prudence — 
and  as  a  precaution  against  eventualities  such 
as  the  world  has  had  such  bitter  experience 
of— has  determined  to  complete  the  models  for 
die  whole  undertaking,  before  he  begins  a 


single  touch  on  the  actual  work  itself.  I  nunt 
warn  you  that  it  is  in  staring  white  aew 
pla^w,  photographed  in  the  studio— s*  tkit 
we  cannot  foirly  judge  of  the  effect  of  the  wmk 
as  it  will  be.  I  show  the  central  figure  first. 
It  is  on  a  one-tenth  scale,  so  that  this  por- 
tion of  the  monument,  the  model  being  7  feet 
6  inches  high,  will  be  75  feet  from  the  step» 
at  the  base  to  the  tip  of  the  Victory's- 
wing. 

The  idea  is,  the  Gneat  Queen— seated  amid 
the  personifications  of  the  personal  qualities 
that  made  her  great.  At  the  right  is  a  group 
representing  "Justice  " ;  at  theieft,  "Trath  "  j 
and  at  the  back  "  Motherhood."  -  Above  are 
"Courage"  on  the  right,  and  "Constancy" 
on  the  left — qualities  which,  with  the  others,, 
bring  about  the  triumph  of  "  Victory  "— 
"Victory"  which  surmounts  and  dominates,, 
as  it  were,  the  whole  structure  tA  her  virtues, 
and  crowns  her  glorious  reign. 

Around  the  base  are  freely-treated  ships* 
prows — two  bearing  trophies  suggestive  (rf  the 
Army  and  Navy,  and  two,  fruits  and  fiowerSp 
emblematic  of  Commerce  and  Prosperity. 

Above  the  slightly  pyramidal  core,  at  the 
feet  of  "Constancy"  and  *•  Courage"— 
altars  an  Eagle — the  "  Eagle  of  Empire,"  a 
most  valuable  and  felicitous  architectura) 
form. 

'  It  has  been  objected  that  the  eagle,  really 
an  heraldic  badge,  is  not,  in  fact,  an  imperial 
device  at  all ;  as  it  is  the  common  symbol  of 
the  American  Republic  and  the  Ktogdmn  of 
Prussia.  I  do  not  think  that  the  objection  is 
sound,  as  the  eagle  was,  to  go  no  further  back, 
the  emblem  of  the  Roman  Empire,  as  it  ha» 
been,  in  modem  times,  of  the  empires  of 
Russia,  Germany,  Austria,  and  France  ;  and 
even  republics  and  kingdoms  can  be  identified 
with  empire ;  a  claim,  surely,  which  will  not 
be  denied  to  Great  Britain. 

As  a  few  details  of  the  monument  should  be 
examined,  I  shall,  as  it  were,  turn  the  work 
round  for  you.  In  the  group  of  "Justice," 
which  we  must  recognise  as  quite  admirably 
composed,  the  winged  figure  of  Justice  holds 
the  sword  and  protects  the  weak;  while  the 
boy,  ever  young,  bears  the  scales.  The 
emblem  of  the  lily  appears  on  the  pilasters. 

We  here  have  the  full  view  as  seen  frtfm  the 
Green  Park.  It  shows  well  how  the  figure  of 
the  Queen  exceeds  in  scale  all  the  others,  in  a 
just  proportion. 

"Motherhood"  with  its  chief  figure,  em- 
bracing two  of  her  children,  while  the  third  is 
on  the  ground,  i^^^i^^qQ^^,  eacel- 
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lentfy  treated  aad  iull  of  cbann.  This  the 
viewftoB  Uie  Palace. 

■  In  the  greu^  repreeenting  '*  Truth,"  the 
peniiu  hidds  th«  mkror ;  the  pahn  iHraiich  is 
grasped  fay  the  child,  the  personification  of 
truth,  and  the  seated  figure  searches  for  truth 
io  the  written  word. 

■  "CoBstucy*'  and  "Courage,"  which  in 
their  pawer  and  handling  seem  to  suggest 
Alfred  Stevens,  form  a  fine  base  at  the  feet  of 
*.*  Victory  '*  on  her  crystal  globe.  "  Victory," 
it  should  be  observed,  not  exultant  over  crushed 
and  fallen  enemies,  hut,  pointing  Heaven- 
wards, triumphant  over  all  that  is  unworthy, 
mean,  or  foul  in  character  and  conduct. 

This  portion  of  the  monliment  will  probably 
be  in  bronze  gilt ;  the  rest,  of  white  Carrara 
marble,  or,  it  is  to  be  hoped,  of  some  finely- 
toned  stone.  The  figure  of  the  Queen,  which, 
as  it  sits,  will  be  thirteen  feet  high,  is  draped 
in  her  robes  of  State— the  only  statue,  I  believe, 
in  which  the  seated  Queen  wears  her  robes 
from  the  shoulders.  The  drapery  is  finely 
disposed,  and  the  whole  figure  has  an  im- 
posing and  impressive  air  as  it  projects  from 
the  architectural  throne  and  niche,  with  its 
rose-decorated  pilasters.  Allow  me  to  repeat 
that  these  photographs  are  only  from  plaster 
models,  and  that  the  figure  of  the  Queen  in 
this  model  is  not  more  than  15  inches  high. 
This  model  is  now  in  course  of  being  enlarged 
to  five  times  this  siae — that  is  to-  say  to  one- 
half  the  full,  final  size,  as  it  is  not  safe  to 
enlarge  at  once  from  the  model  to  the  enor- 
mous proportions  it  is  finally  to  take.  Even 
this  half-size  is  considerably  above  life-size, 
and  it  is  being  elaborated  with  all  the  minute 
care  essential  to  so  important  a  work. 

In  order  to  show  you  how  the.  work  is  pro- 
gressing, I  place  before  you  a  view,  taken  last 
week  in  Mr.  Brock's  studio,  of  the  panel  to  one 
of  the  fountains,  representing  a  water-nymph. 
This  is  a  detail,  of  what  might  be  caUed  of 
secondaiy  importance,  and  is,  as  you  see, 
still  in  the  clay  and  not  yet  quite  finished. 
Yet  the  length  of  the  nymph  is  not  less  than 
12  feet. 

The  general  view  shows  the  monument  on 
its  platform,  70  feet  wide. 

At  e^ch  side  is  a  great  fountain,  discharging 
down  steps  into  a  basin  160  feet  long  and 
28  feet  across.  That  on  the  right  typifies 
"Power,"  and  the  figures,  which,  in  the 
manner  of  Michael  Angelo's  Medici  figures, 
preside  over  the  fountains,  personify :  the  male 
(with  a  helmet),  the  Army,  and  the  female 
(with  a  ship],  the  Navy— the  foundations  of  the 
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monarchy.  The  sea-nymfA  which  yoa  juit 
saw  is  below,  in  the  panel— colosbal  in  size; 

and  on  the  right  and  left  are  bronze  reliefer 
elaborating  the  idea  of  the  two  Services.  The 
parapet  is  8  feet  6  inches  high.  The  little 
figures  ttxa^xng  at  the  edge  are  of  the  size  o£ 
life,  and  are  modelled  to  scale. 

Corresponding  with  this  moiifot "  Power,'" 
we  have,  on  the  other  side,  "Intelligence'* 
(which  quality  presumably  is  not  denied  also- 
to  the  Services).  Here  the  two  figures  repre- 
sent :  the 'male,  with  the  dynamo,  "  Science,'* 
and  the  female,  with  the  palette,  "  Art;  "  a 
Triton  reclines  below.  The  reliefs  her6  have 
for  their  subject  the  "  Progress  of  Science  and 
Art."  The  water,  it  should  be  explained,  is 
obtained  from  the  overflow  from  the  Serpentine, 
and  wilt  be  running  day  and  night,  and  thence 
fall  into  the  ornamental  waters  of  St.  James's- 
park,  below. 

Around  the  main  parapet,  between  the 
monument  and  the  fountain -basins,  fine  bronze 
lamps,  it  is  at  present  intended,  will  be 
erected ;  but  whether  these  will  be  short  anA^ 
richly  massive,  or  tall  and  elegant,  has  not  yet 
been  decided.  To  my  mind,  the  short  one& 
will  interfere  less  with  the  view  of  the  monu- 
ment itself. 

Around  the  central  feature,  four  statues 
accompanied  by  lions  will  be  erected.  In* 
fronti  on  the  left  is  "  Progress  "  ;  on  the  right 
!'  Peace " ;  and  at  the  back,  on  the  left,, 
"  Manu&cture,"  and  on  the  right,  "  AgriOul- 
ture." 

The  pavement,  so  important  in  the  case  of 
a  monumental  undertaking  such  as  this,  is 
usually  neglected  in  England ;  irregular  stones, 
and  narrow  kerbs  often  mar  the  effect  which 
abroad  is  always  carefully  considered.  la 
this  case  it  is  hoped  that  the  pavement  will  be 
composed  of  sawn  grey  granite  slabs.  Out- 
side the  monument  25  feet  has  been  lefc  for  the 
side-walk.  If  that  pavement  and  the  whole, 
of  the  monument  could  be  raised  24  inches 
and  reached  by  three  steps,  the  effect  would 
be  very  fine.  But  tt  would  mean  1,800  feet  o£ 
triple  granite  steps,  and  that  u  an  expensive 
item. 

Then  there  are  two  other  important  features. 
Iii  the  middle  of  each  section  of  Sir  Aston 
Webb's  semi-circular  screen,  showing  inwards, 
is  a  pavilion  before  which  Mr.  Brock  erects 
two  elaborate  fountains,  of  which  the  designs 
are  not  yet  suflBciently  advanced  to  be  placed 
before  you.  The  subjects  are  Empire  and 
Progress,  and  gushing  water  will  make  a 
continual  play  of  l(^dS>l4G'®C»^t  add 
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gaiety  to  the  grass  and  fiowet-planted  en-' 
closure  which  Sir  Aston  Webb  prettily  caSa 
"The  Queen's  Garden." 

Now,  it  has'  unhappily  been  quite  recently 
ilecided  that  the  funds  available  do  not  permit 
of  the  larger  scheme  being  carried  into  effect. 
I  am  informed  that  the  series  of  scnlptores  in 
the  processional  road  are  to  be  suppressed ; 
and  as  the  colonies  contributed  considerable' 
«ums,  the  gates  with  the  armorial  decorations 
«f  arms  and  emblems  of  those  colonies  and  the 
sculptures  facing  them  on  the  side  fountains, 
vill  be  set  up  in  their  names,  with  a  bronze 
plate  to  record  their  respective  participation. 
Thus,  the  Mall  side  is  allotted  to  Australia — 
that  on  the  north  (facing  Hccadilly)  to  Canada ; 
the  entrance  from  the  processional  road,  to 
South  Africa ;  while,  of  the  great  fountains  in 
the  quadrants— that  to  the  south-east  will  be 
in  the  name  of  West  Africa  and  the  Indian 
Dependencies,  and  that  to  the  nt>rth-east  to 
l^ewfoundland  and  the  West  Indies. 

Speaking  for  myself,  I  am  of  opinion  that 
the  comparative  failure  of  subscriptions  ought 
not  to  be  allowed  to  cripple  the  great  scheme 
as  it  was  finally  passed,  and  if  the  contribu- 
timis  are  not'SufBcient  Parliament  should  be 
moved  to  make  it  good— 10,000  or  ;^20,ooo 
■a  year  for  five  years— though  it  might  wring, 
would  not  break,  the  heart  of  the  Chancellor  of 
the  Exchequer.  The  occasion  is  unique ;  and 
the  object  one  which  would  appeal  to  the 
cation  at  farge. 

The  whole  work,  it  is  satisfactory  to  know, 
is  to  be  carried  out  in  the  finest  and  most 
«nduring  materials,  both  the  sculptural  and 
architectural  portions.  Twelve  thousand  cubic 
feet  of  marble  will  be  required  for  the  main 
feature,  and,  if  the  fountain  basins  are  lined 
with  marble,  7,000  feet  more.  The  numerous 
groups  of  sculpture  on  the  processional  toad, 
vepresenting  the  various  Colonies  and  Depen- 
<iencies,  were  to  be  under  the  full  control  of 
Mr.  Brock,  who,  it  was  arranged,  would  place 
the  commissions  for  them  amongst  our  most 
-competent  young  sculptors,  and,  being  respon- 
sible for  them,  would,  of  course,  retain  control 
and  see  that  they  should  harmonise  in  design 
and  in  spirit  with  the  general  scheme. 

The  one  unsatisfactory  featnre  would  be  the 
retention  of  the  present  commonplace  fa9ade 
of  the  Palace.  It  is,  as  Mr.  Statham  so 
vigorously  puts  it  in  TAe  Builder,  "  a  miser- 
able anti-climax.  Nothing  can  get  over  that. 
Give  the  Palace  a  new  front,  or  the  whole 
thing  is  lame  and  incomplete."  Now,  Sir 
Aston  Webb  has  aimed  at  some  imprOTement 


of  the  sky-line  by  placing  liantfard  rooh  oa' 
the  centre  asxd  the  ends  of  the  east  front ;  but 
tbat  is  not  enough.  Now  that  we  have  a 
magnificent  Proeessionat  Rowl— one  of  the 
fiaest  in  Europe— to  lead  up  to  the  Palace,  we 
ought  to  have  a  fine  Palace  for  this  magnificent 
Processional  Road  to  lead  up  to.  When  tiiat 
is  done,  we  shall  have  performed  our  task 
completely,  and  paid  the  tribute  of  our  bomaga 
to  Queen  Victoria. 

Such,  then,  is  the  monument  to  the  Queen  } 
a  de«gn,  if  it  be  carried  out  on  the  grand 
scale  originally  intended,  so  finely  conceived, 
that  even  those  who  are  familiar  with  what  has 
already  been  done  upon  the  ground  can  call 
up  but  a  mere  mental  sketch  of  tiie  imposing 
aspect  of  the  completed  work  as  it  was 
designed.  It  may  be  finished  in  five  or  «x 
years.  It  may  seem  a  long  while  ;  yet  it  is  but 
a  brief  space  compared  with  the  la  years  of 
the  Albert  Memorial,  the  zj  of  the  Nelson 
Memorial  in  Trafalgar-squarci  the  »o  years 
which  have  been  expended  on  the  Victor 
Emanuel  Monument,  with  so  slight  a  present 
showing  for  it.  The  years  will  fly— all  too 
soon  for  most  <^  us — and,  whatever  be  the  out- 
come, we  shall  see  a  memorial  worthy  of  the 
artists  who  fashioned  it,  not  unworthy  of  the 
nation  who  raised  it,  or  of  the  great  and  noble 
Sovereign  whose  memory  it  is  designed  to 
honour. 


DISCUSSIOK. 

Mr.  Sidney  Lee  said  that  be  had  listened  with 
very  great  interest  to  the  paper.  All  mast  regret  that 
owing  to  want  of  money,  the  full  design  was  not 
carried  out,  and  he  cordially  qimpatbised  with  what 
the  author  had  said  as  to  Uie  desirability  of  Pariia- 
meot  and  the  Chancellor  of  the  Exchequer  comhig  to 
the  rescue  of  Mr.  Brock's  and  Sir  Ast(Mi  Webb's 
efforts. 

Sir  Chablxs  Lawis  WiTrEWROMOE,  Bart.,  re- 
marlted  that  the  only  poiflt  which  had  stnivk  him  in 
Dearly  all  the  views  Uiat  the  author  bad  shown  was 
that  the  sculpture  had  been  too  large  for  the  biul<UQg, 
and  he  thought  that  was  also  the  case  in  the  Queen 
Victoria  Memorial.  It  swamped  Suckingham  Palace 
—not  that  much  nuttered— but  still  as  a  question  of 
art,  the  memorial  shoidd  be  subject  to  the  buildings 
which  were  behind.  In  the  case  of  Berlin,  also,  the 
sculpture  was  a  great  deal  too  large  for  the  buildings. 

Mr.  Alfred  East,  A.R.A.,  thought  the  membert 
were  very  much  indebted  to  the  author  for  his  paper; 
which  would  do  a  good  deal  of  good  by  stimulatii^ 
pQbUe  intemst  in  t^g,^.m^^Qg^  m«h 
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■«fate«Ut«tM)ifae«*iUDwM  bftdrbom  ^rti0it,ald 

•  faa4beainNUKlfcf  'Uw«ddi«uto-|HittMrhaiidft  fa 
.thcfrpo^etetomaketip  tb*  defidency  in  thefimds 
of  like  DMiDorial  ttr  wUch  tbe  author  bsd  refemd. 
Emrybody  wished  Uut  the  scheme  bad  been  carried 
out  in  the  way  in  which  it  was  onginally  designed. 
It  seemed  a  pity  that,  in  a  great  and  wealthy  country 
like  Engkmd,  such  a  comparatively  small  sum  should 
not  be  fbrtbcomiiig.  He  would  have  liked  to  have 
seen  tbe'  memorial  erected  directly  by  the  nation, 
rather  than  by  ParBuDent,  i.e.,  that  evety  person 
who  admired  the  late  Queen  should  show  thdr 
appreciation  of  her  worth  by  contribaling  to  her 
memorial.  Had  the  question  been  taken  up  imme- 
diatdy  after  her  death,  he  believed  the  money  might 
have  been  secured.  He  hoped  it  was  not  too  late 
even  now  to  collect  all  the  money  which  was 
necessary  to  cany  out  the  original  design.  This 
meeting,  he  hoped,  .would  stimulate  the  desire  and 
the  privilege  of  wealthy  men  to  contribute  to  the 
scheme. 

Mr.  Hauy  Fukhiss  said  that  bdbre  coming  to 
the  meeting  be  hardly  tboi^ht  the  subject  waa  a 
hnmoroui  me,  but  after  hearing  the  admirable  paper 
he  Mt  there  was  some  chance  for  men  belonging 
to  Uic  daas  of  low  art  to  which  be  belonged,  to  make 
some  money  out  of  the  Victoria  Memorial,  when  it 
was  '  completed.  In  his  opinion  the  only  good 
design   shown  by  the '  audior   ttas  that  of  the 

•  Irishman,  he  was -the  only  man  who  seemed  to  under- 
stand the  nation  he  was  working  for,  because  it 
struck  him  (the  ^waker)  that  in  the  end  there  would 
be  buildings  all  round  and  nothing  else.  The  paper 
might  stimulate  the  British  public  to  supply  the  funds 
for  the  completion  of  the  design ;  but  from  what  he 
could  gather,  if  it  did  not  do  so,  by  degrees  all  the 
migiul  derign  'would  disappear,  and  sometUng  which 
was  outside  h  would  be  substituted.  It  rather  re- 
mlnded  him  of  the  old  Irish  story  of  the  builders  who 
were  employed  to  preserve  a  church  by-  putting  a 
wall  round  it,  whereupon  they  puUed  down  the 
c^harcfa  to  supply  the  material  with  which  to  build  tbe 
wall.  He  thought  that  would  happen  in  the  present 
case.  He  hardly  Uked  to  trust  to  his  tongue  any 
longer,  because  he  rose  with  the  intention  of  saying 
somethiiig  flsttecing  to  the  author,  and  nothing  dse. 
He  would,  therefore,  only  add  that  he  was  sure  all 
present  wf»c  deqily  grateful  to  Mr.  Spielmann  for  the 
admirable  way  in  which  he  had  brought  the  subject 
under  the  notice  of  the  meeting,  and  for  the  ddigbtful 
evening  they  had  spent. 

Mr.  PsKClvAL  Hughes  said,  as  one  of  the  public 
he  thought  he  might  prophesy  that  the  eilect  of  the 

.  admirable  paper  they  had  just  heard  would  be  to 
stimulate  the  interest  of  Uie  public  in  this  great 
undertaking.  If  there  was  one  thing  required  in 
London,  and  in  which  England  was  behind  every 

.  other  nation  and  ctqutal,  it  was  in  the  taste  for 
architecture  and  sculpture.    He  thought  England 


^had  qaite  enough'  pdbKc  Bbnri^  and  if  otily  Mne 
tmfflitnMlre  cooM  be  Induced  to  ttun  Us"  attentituk 
-  towards  -improving  the  sites  of  I^doo,  when  op- 
portimities  were  given  for  the  erection  of  sculpture 
and  architecture,  be  would  be  a  public  benefactor 
who  wonld  do  some  good  for  the  public  taste.  He 
thought  that  most  of  the  remarks  which  were  made 
should  be  in  the  direction  of  congratolating  the- 
author  upon  the  extremely  admirable  and  intere^ing 
paper  he  had  given.  It  had  been  not  only  interesting 
'  but  educational ;  and  he  could  not  hdp  feding  that 
tbe  audience  woidd  be  extrrady  grateful  if  more 
such  papers  #ere  given  to  Mucate  the  public  taste. 
It  was  tbe  first  time  he  had  had  the  pleasure  of 
coming  to  the  Society  of  Arts,  but  be'  was  sure  it 
wDuM  not  be  the  last ;  and  he  hoped  that  every 
evening  would  be  as  inteiesting  as  tbe  one  be  had 
now  spent.  .  • 

Tbe  Chaikman  said  it  was  natural  that,  as  an 
architect,  he  should  sympathise  with  and  emphasise 
the  remarks  whidt  had  been  made  in  regard  to  the 
allianee  of  architecture  and  sculpture.  Sculpture  id 
architecture  was  of  great  asnstance  m  giving  expres- 
sion to,  and  giving  an  idea  of,  the  purpose  and  object 
of  the  building;  and  architecture  was  equally  im- 
portant to  sculpture,  for  It  should  be  as  a  beautiful 
setting  to  the  valuable  jewd.  The  arehitect  and 
sculptor  should,  he  fdt  confident,  work  together 
from  the  very  beginning.  Mr.  Brock  had  made  that 
remark  to  him  only-  a  few  days  ago  when  they  were- 
discussing  the  matter;  and  almost  all  the  momiments, 
if  not  all,  which  the  author  bad  shown  upon  the- 
nereen  had  been  carried  out  by  the  architect  and 
sculptor  working  together  from  the  beginning.  Id 
the  case  of  tbe  Queen  Victoria  Memorial  the  sculptor 
was  called  in  and  commisuoned  to  do  the  work,  and 
bad  already  made  out  Us  scbeme  before  the  compe- 
tition for  the  architecture  took  place.  It  was  so  far 
fortunate  that,  in  the  present  instance  Sir  AstoD 
Webb  was  successful  in  wiiming  the  competition^ 
because  both  Sir  Aston  and  Mr.  Brock  were  very 
much  in  sympathy  with  each  other,  and  with  their 
respectr\-e  work,  so  that  the  result  he  hoped  would 
turn  out  to  be  very  satisfactory.  He  could  imagine 
the  remark  being  made,  that  although  the  piers  had 
been  erected,  and  certain  balustrades  had  been  puk 
up,  there  was  no  ap[>earance  of  the  fine  colon- 
nade that  was  to  surround  tbe  central  group.  It 
looked  very  much  bom  the  worii  as  if  that 
feature  was  to  be  omitted.  He  sincerdy  hoped  that 
was  not  so,  because  it  was  a  most  important  feature- 
of  the  scheme,  and  would  give  great  value  to  Mr. 
Brock's  work.  It  would  give  scale  to  it,  because- 
they  could  not  always  expect  to  have  the  little  figures- 
fixed  down  by  the  side  of  the  group  to  show  the 
scale,  so  that  there  would  be  really  nothing  there 
besides  the  big  piers,  which  would  be  valueless  for 
that  purpose,  and  the  palace  in  the  rear ;  whereas  if 
tbe  cdonaatie  was  carried  out,  om  would  be  able  to 
judge  something  of  tj^it^§S  Mr. 
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Block's  beantiibl  design.  Not  ooljr  would  it  give  tbe 
'work  scale,  but  it  was  a  shiine  iriiicb  was  necessaty, 
and  would  fonn,  as  be  had  already  said,  a  beaatiful 
setting  for  the  jewel  which  was  put  in  the  centre. 
The  screen  also  would  not  hide  the  beanties  of  the 
paik,  because  on  tbe  ground  level  it  would  only  be 
framed  by  the  columns,  and  he  also  belie%'ed  there 
■would  be  Qo  obstruction  from  tbe  Palace ;  tbe  view 
would  still  be  the  same.  The  importance  of  the 
•colonnade  was  that  it  gave  value  to  Mr,  Brock's 
work,  and  made  it  a  fitting  tribute  to  Her  late 
-Majesty.  If  the  group  was  left  alone  omt  in  tbe  open 
it  did  not  appear  to  bim  to  be  quite  respectful.  He 
looked  upon  the  colonnade  as  a  sort  of  architectural 
batallion  in  attendance  on  the  great  Queen,  and  be 
thought  it  would  be  a  great  calamity  if  it  was  not 
Inillt.  If  fiinds  were  wanted  to  carry  out  such  a 
feature,  there  should  be  no  difficulty  in  obtaining 
them,  and  if  an  appeal  was  made  at  once  he  was 
^are  sufficient  funds  would  be  forthcoming  to  supply 
what,  in  his  opinion  as  an  architect,  was  a  most 
important  feature  of  tbe  whole  work.  On  behalf 
•of  the  audience  he  wished  to  express  to  Mr.  Spiel- 
mann  their  thanks  for  tbe  admirable  and  interesting 
^per  that  he  bad  read. 

The  resolatiDn  having  been  carried  unanimously* 

Mr.  Spielmahn,  in  reply,  said  be  was  very  grateful 
<o  the  President  of  the  Royal  Institute  of  British 
Architects,  and  also  to  the  other  gentlemen  who  had 
spoken  so  kindly  about  his  paper.  He  regretted  that 
there  had  not  been  very  much  in  the  form  of  criti- 
cism to  which  one  could  reply.  He  thought  it  wjis 
'quite  hopeless  at  the  present  time  to  consider  that  the 
■colonnade  would  be  carried  out.  He  was  not  sure 
-that  the  question  of  money,  which  of  course  vas  a 
Teiy  serious  one,  was  the  cnly  objection ;  it  was  quite 
{Xtaible  that  in  the  future  the  plan  might  be  con- 
tinned  ;  at  any  rate,  that  it  would  not  be  relegated  abso- 
iutely  to  one  aide.  The  collaboration  of  an  architect 
■and  a  scnlptor  was,  as  had  been  mentioned,  pracUc- 
jdly  unknown  in  this  country,  but  a  stat  had  been 
made,  with  very  happy  results,  in  tbe  Queen  Victoria 
Memorial  which  had  lately  been  put  up  at  Bradford, 
where  Mr.  Dmry  as  the  sculptor,  and  Mr.  Simpson 
■as  the  architect,  worked  together  from  the  begimung, 
-and  had  prodnced  an  extremely  original  work,  which 
had  the  great  merit  of  being  entirely  cohesive  and 
barmonious.  He  was  extremely  obliged  to  all  present 
for  the  very  cordial  reception  tbey  bad  given  to  bis 
4»per. 

Mr.  Philip  Nrwmaii  writes I  sboold  like  to 
jidd  a  few  words  to  tbe  chorus  of  approval  of  Mr. 
.Sfnelmann's  paper,  and  to  refer  to  Sir  Charles 
Lawes  Wittewronge's  dictum  on  the  relative  scale  of 
•sculpture  and  architecture.  While  all  must  agree  that 
.^eat  disproportion  between  the  figures  themselves  in 
4he  same  monument  is  (as  was  fully  illustrated)  an 
.artistic  mistake,   Sir  Charles's   contention  that 


Kolptiue  is  often  so  large  as  to  dwaif  Ua  ardd- 

tectural  setting  or  saiT0iin<Ung  shonld  scarcely  pass 
unchallenged.  The  question  raised  is  an  academical 
one,  not  only  reflecting  on  the  present  subject  and 
scheme,  but  on  a  canon  of  Greek  taste  as  evidenced 
in  too  many  instances  to  enumerate. 


THIRTEENTH  ORDINARY  MEETING. 

Wednesday,  lifarch  8,  1905 ;  the  Right 
Hon.  Lord  Redesdale,  K.C.V.O.,  C.B.,  ia 
the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Socie^ 

Adams,  John  Henry  Maudslay,  Broughton  Cottage, 
St.  James's-road,  Waverley,  Sydney,  New  South 
Wales,  Australia. 

Davis,  Joseph  Edward,  24,  Maple-road,  St.  Thomas, 
Exeter. 

Dewbnrst,  Wynford,  Cbelmscote,  Leigbtoa  Bozzard. 
Griffith,  Samuel  Barnes,  8,  John-street,  Adelphi, 
W.C. 

Holding,  Edwin,  Balmain,  New  Soadi  Wales, 
Australia. 

Kilbom,  Bertram  Edward  Dunbar,  M.A.,  AssocM. 
Znst.C.E.,  6,  Stanhope-street,  Hyde-patk,  W, 

Lawson,  Eric  St.  John,  Bangkok,  Siam. 

:Mcdley,  Charles  Fowis,  A.H.I.Mech.£.,  103,  Wor- 
ship-street, E.G. 

Mocatta,  Elkan  B,,  31,  Great  Cumberland-place,  W. 

Munton,  Frederick  Thomas,  F.C.S.,  Beacon  field, 
Weston-road,  Runcorn. 

Newcombe,  Robert  William,  9,  Groveland'avenne, 
Hoylake,  Cheshire. 

R(»s,  James  William  George,  143,  Mitcham-hne, 
Streatbam,  S.W. 

Tepowa,  Adebiyl,  Customs  House,  Calabar,  West 
Africa. 

The  following  candidates  were  ballotted  for 
and  duly  elected  members  of  the  Society .: — 
Bacon,   John  Henry  Frederick,  A.R.A.,  33,  St. 

John's  Wood-road,  N.W. 
Dickson -Brown,   S.,  M.A.,  31,  Regent -square, 

W.C 

Eamshaw,  Heniy,  14,  St.  Mary-axe,  E.C. 
Evans,  William  Bailey,  20,  West-parade,  Hadderr 
field. 

Fergie,  Geoi^,  Copiap6,  Cfaili,  South  America. 
Leilo,  Montague  Nodes,  loo,  Belnze-road,  Sooth 

Hampstead,  N.W. 
Little,  Robert,  Singapore,  Straits  Settlements. 
Miaett,  Richard,  F.S.A.A.,  Municipal  Offices,  Cbd- 

tenham,  and  Cedar-lodge,  Cheltenham. 
Rolfe,  William,  3,  Adelaide-street,  Charing-cros% 

W.C. 

Steoart,  James,  sos,  Ch^-strpct,  Baltimore,  Maiy- 
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■Tosh,  WilliMn,  J.P.,  M.I.Mech.E.,  P.O.  Box  1132, 
JohaasesbnrfT,  Transvaal,  South  Africa. 

Williams,  D.  Neziah,  29  Tador-teiTace,  Merthyr 
Tydfil,  Glamorganshire 

Tlie  Chaiucan,  in  opening  the  meeting,  assured 
the  Mdience  that  be  was  using  no  idle  words  when  he 
said  that  he  felt  it  a  very  great  hononr  to  have  been 
■asked  to  preside  over  a  meeting  at  which  a  paper 
■was  to  be  read  by  His  Excellency,  Baron  Sayematsu, 
an  ex  minister  of  the  Interior  in  Japan,  and  a  man 
connected  with  all  diat  was  best  and  noblest  in  his 
native  country.  He  knew  well  tbat  the  first  duty  of 
a  Chairman  was  to  efface  himself;  he  should  be  like 
the  man  who  beat  the  drum  and  clashed  the  cymbals 
outside  a  show  at  a  fair  inviting  the  public  to  come 
in  and  see  the  giant ;  and  he  therefore  woold  only 
-  assure  the  author  that  he  would  receive  a  most  cor- 
dial and  s)-mpathetic  welcome  from  the  audience. 

The  paper  read  was — 

THE  ETHICS  OF  JAPAN. 
By  Baron  Kenxho  Suyematso,  B.A.,  LL.M. 

I  have  been  asked  by  your  Council  to  read 
before  you  a  paper  on  the  ethics  of  Japan,  and 
<his  is  my  attempt  io  response  to  that  request, 
though  veiy  imperfect  it  must  necessarily  be. 

There  are  three  sources  of  Cactors  which 
.influenced  the  moulding  of  the  ethical  system 
in  Japan,  namely  Sbintoism,  Buddhism  and 
Confucianism.    The  first  is  the  native  religion 
•of  Japan  ;  the  second  is,  needless  to  say,  a 
celigion  originated  in  India  and  introduced  to 
Japan  through  China  and  Korea;  and  the 
ibiri  is  the  moral  teaching  of  China.  As  to 
4he  relative  positions  of  tiiese  three,  I  have 
already  fully  explained  this  in  an  article  entitled 
-"The  Religions  of  Japan,"  in  the  December 
number  of  the  Independent  Review.   They  are 
•not  antagonistic  to  one  another,  as  people  not 
living  in  Japan  might  imagine,  and  as  would 
<mly  appear  natural  to  them  from  their  own 
notions  of  religion.    Of  these  three.  Buddhism 
-is  the  most  religion-like  in  the  ordinary  sense 
-of  the  term.    Sbintoism  ranks  next,  but  It  is 
wiy  simple  and  liberal  if  viewed  in  the  light 
of  a  religion.    Confucianism  comes  last ;  it  is 
■ordinarily  classed  by  Western  writers  as  a 
religion,  but  as  a  matter  of  fact  its  religious 
aspect  is  very  vague,  and  it  is  not  considered 
a  religion,  by  the  Orientals.    Perhaps  a  better 
term  for  it  would  be  the  Chinese  teaching  of 
morality,  because  moral  notions  which  can  be 
gathered  from  Chinese  study  are  comprised  in 
an  sorts  of  Chinese  writings,  and  Confucius, 


the  great  sage,  is  only  one  of  the  exponents 
thereof.  Confucius,  however,  takes  a  very  high 
^ace  among  those  exponents,  and  therefore 
he  came  to  be  revered  more  than  any  others 
by  Orientals,  and  thus  Chinese  teaching  came 
to  be  usually  associated  wiA  the  name  of  that 
great  sage.  I  cannot  do  better  than  follow 
this  example  and  call  Chinese  teaching  by 
the  name  of  Confucianism. 

Comparing  these  three  systems  of  teachings 
with  regard  to  ethics,  Confucianism  stands  out 
very  prominently  in  its  systematic  exposition 
and  practical  utility.  Buddhism  it  is  said  is 
very  philosophical,  and  deep  in  its  ideas  of  the 
cosmos,  and  there  is  no  doubt  that  it  is  capable 
of  exercising  a  great  influence  on  the  popular 
notion  of  a  future  life,  though  it  does  not 
do  so  as  much  in  Japan  as  in  some  parts  of 
the  Asiatic  continent.  It  has,  however,  very 
little  to  say  with  regard  to  ethics  relative  to 
the  actual  life  of  the  human  being.  It  says  you 
must  not  do  wrong — it  says  you  must  do  good 
— but  as  to  what  is  good  or  what  is  bad  it  is 
very  vag^e  in  its  meaning.  It  suggests  rather 
religious  notions  than  practical  ethics,  how 
one  should  behave  in  this  world  towards  one'« 
fellow  creatures  or  towards  the  community  or 
State  to  which  one  belongs.  It  speaks  of  ten 
warnings  and  four  benevolences.  The  ten 
warnings  are : — i.  Do  not  kill  the  living.  2.  Do 
not  steal.  3.  Do  not  commit  adultery.  4,  Do 
'  not  speak  wantonly.  5.  Do  not  make  sensa- 
tional exaggerations.  6.  Do  not  calumniate. 
7.  Do  not  use  a  double  tongue.  8.  Do  not  be 
.greedy.  9.  Do  not  be  angry.  10.  Do  not 
entertain  crooked  views. 

The  four  benevolences  which  one  has  to  re- 
member are  : — i.  The  father  and  the  mother. 
2.  The  ruler  of  the  land.  3.  "All  beings." 
4.  The  three  treasures,  i.e.,  the  Buddha,  the 
I.aw9,  and  the  Priesthood  (Order). 

It  speaks  of  compassion  and  forbearance. 
It  also  speaks  of  eight  correct  ways : — 
I.  Coirect  views.  3.  Correct  thoughts.  3. 
Correct  words.  4.  Correct  conduct.  5.  Cor- 
rect living.  6.  Correct  ministration,  meaning 
,  self-reflection  and  aspirations.  7.  Correct  con- 
ception. 8.  Correct  mediation.  In  their 
essence,  however,  all  these  teachings  are 
mostly  of  negative  character,  and,  moreover,  I 
must  say  that  they  have  more  importance 
from  a  religious  point  of  view  than  from  an 
ordinary,  and  a  practical  ethical  point  of  view. 
Therefore  I  can  say  that  Buddhism  has  very 
little  to  do  with  the  ethics  of  Japan  in  the  sense 
of  a  systematic  exposition  of  thjsm,  though  in 
an  indirect  way  it  hBi|ilHkib|^«aaiaD31^P&  on 
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The  Chinese  teac'hing',  othenrise  called  Con- 
fticianiMn,  is  a'  system  of  fnoral  teaching 
founded  upon  a  patriarchal  system  of  com- 
munity. It  does  not,  therefore,  only  speak  of 
the  good  conduct  of  an  individual,  as  relating 
to  his  fellowship  with  other  individuals ;  but 
also  from  the  point  of  view  of  the  whole  system 
of  community  as  a  state.  Therefore  it  speaks 
of  modes  of  governing  and  of  being  governed, 
as  well  as  of  individual  relationship  between 
man  and  man.  It  does  not  recognise  any 
difibrence  between  sovereignty  and  ruler,  tior 
does  it  notice  a  di£Ference  between  State  and 
country.  In  it,  the  greatest  natural  bonds  of 
humanity  are  five,  and  they  are:— 1.  Sove- 
reign and  subjects.  2.  Father  (impljrtng  also 
'  mother)  and  chiM.  3.  Husband  and  wife.  4. 
Brothers  (implying  also  sisters).  6.  Friends. 
To  each  of  these  relationships,  the  essential 
duty  which  is  to  be  borne  in  mind  by  each  in- 
dividual is  separately  attributed,  and  to  each 
of  these  duties  a  special  term  is  given  to  desig- 
nate its  actions  from  the  point  of  view  of  a 
virtuous  nature.  Besides  these  five  relation- 
ships there  are  two  other  relationships  which 
have  to  be  added,  namely,  the  relationship 
between  the  elder  and  the  younger,  not  neces- 
sarily meaning  brothers,  and  also  the  relation. 

■  ship  between  master  and  pupil.  The  term, 
-"the  sovereign  and  subjects,"  in  Oriental 
■notions,  signiGes  in  their  bearing  a  very  deep 

■  meaning  in  their  mutual  relationship.  I  once 
heard  from  a  very  trustworthy  authority  that  a 
Western  diplomatist,  well  versed  in  Oriental 

-  affairs,  had  said  that  the  Oriental  idea  con- 
cerning sovereign  and  subjects  was  not,  and 
could  not,  be  thoroughly  anderstood  by  Occi- 
dentals, and  I  think  that  remark  is  not  far 
from  the  truth. 

The  idea  of  the  best  virtue  that  a  sovereign 

-  can  have  is  "jen,"  meaningtobe  as  humane  as 
possible  to  his  subjects,  detesting  oppression, 
giving  the  best  administration  to  his  country — 
in  a  word,  to  be  the  best  ruler  that  ever  ruled  a 
land.  The  idea  of  the  best  subject  is  loyalty. 
The  idea  of  that  of  father  and  son  is  filial  piety 
on  the  part  of  the  child,  and  strictness  on  the 
part  of  the  father,  which  is  modified  in  the 
case  of  the  mother  towards  tenderness,  for 
which  there  is  a  special  term.  The  idea  which 
governs  the  relationship  between  man  and 
wife  is  harmony.  The  older  word  for  this  was 
"  distinction,"  meaning  "  not  to  be  unseemly," 
but  the  word  "  harmony"  is  also  used  some- 

'  times,  and  we  Japanese  prefer  it.   The  idea 


of  that  of  brothers  and  sisters  is  broUieriy 
friendship,  forwhich  also  a  special  word  exists. 
The  idea  of  that  of  friends  is  trustworthiness. 
In  this  way  all  the  five  cardinal  bonds  are 
dictated  by  desirable  manifestations  of  sympa- 
thetic attentions  to  one  another.  But  of  course 
more  prominence  is  given  to  the  virtue  of  a 
subject,  a  child,  or  younger  brother,  in  the 
case  of  a  sovereign  and  subjects,  of  parents, 
and  children,  and  of  brothers  respectively. 
Then,  again,  the  elder  and  the  younger  in 
general  are  expected  to  respect  each  other 
as  the  case  demands,  and  the  relationship 
between  them  is  to  be  regulated  1^  a  term 
which  is  equivalent  to  the  English  word 
"order,"  that  is  to  say,  the  younger  should 
not  seek  to  supersede  the  elder,  but  to  pay 
respect  to  him,  whilst  the  elder  is  expected 
not  to  take  advantage  of  the  younger  but  to 
treat  him  with  kindness.  The  relationship 
between  master  and  pupil  is  also  regarded 
as  very  important.  The  pupils  are  expected 
to  respect  their  master  almost  as  much  as 
their  parents,  whilst  the  master  is  expected  to 
treat  his  pupils  with  parental  kindness ;  no 
businesslike  thought  is  to  enter  tiieir  minds. 
In  the  olden  times  in  the  East  the  system  of 
teaching  and  learning  was  very  different  to 
that  which  exists  in  these  modem  days.  The 
teacher  taught  his  pupils  out  of  the  love  of  im- 
parting his  knowled|^  and  virtuous  example, 
aa  well  as  the  doctrinal  principles  he  enter- 
tained, whilst  the  puiHls  were  supposed  to 
gather  around  him  out  of  their  admiration 
for  the  personality  of  their  master  and  for  the 
purpose  of  receiving  his  instructions  and  influ- 
ence for  their  personal  improvement  and  future 
usefulness.  Such  being  the  case,  it  was  no 
wonder  that  the  relationship  between  a  master 
and  his  pupil  was  regarded  with  so  much  im- 
portance in  ethics. 

Apart  from  these  classifications  the  virtuous 
attributes  of  man  are  spoken  of  in  several  other 
ways.  We  have  first  of  all  "  wisdom,  humanity, 
and  courage."  These  three  are  considered  to 
be  the  three  greatest  traits  of  character  to  be 
embodied  in  one  person.  Wisdom  may  not 
exactly  fall  under  the  category  of  a  virtue  in 
its  strictest  sense,  but  I  suppose  we  need  not 
be  very  critical  on  this  point.  In  this  instance 
humanity,  that  is  "jen"  in  the  Chinese  original 
may  be  interpreted  as  comprising  every  other 
virtue  besides  mere  mercifulness.  There  is 
another  catalogue,  viz. :  "humanity,  justice* 
decorum,  wisdom,  and  faithfulness."  These 
five  are  considered  essentiaZ^lements  of  virtue 
ibr  regulating  aDi§fflmm5}iMl3ijO@gwiild  be 
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observed  hy  each  mentfber  of  it.  -Th^  is* 
aoother—*' filial  piety,,  brotherly  friendship, 
loyalty,  aod  faithftilness ; "  these  give  guld-. 
atice  to  a>inan'in  his  capacity  of  a  son,  a. 
hrother;  a  s&bject,  and  a  friend.   There  is  yet  - 
another — "  sympatheticability,  goodness,  re- 
spectfulness, «elf-re8traint,  and  modesty." 
These  are  virtues  considered   important  as 
regards  one's  self-control.   As  to  the  women, 
"quietness,  modesty,  and  purity"  are  con- 
sidered the  ideal  traits  of  their  character, 
besides  all  those  which  I  have  just  described 
above,  which  are  of  course  applicable  to  women 
to  an  extent  almost  equal  to  men. 

In  the  West  the  term  love  plays  an  extensive 
part  in  governing  all  the  mutual  relationships 
of  the  kinds  enumerated  above.   The  essence 
of  Oriental  ideas  does  not  differ  from  it  in  its 
purport,  but  expressed  in  words  tk6  word  love 
does  not  play  so  extensive  and  imperative  a- 
part  as  it  does  in  the  West,  because  io  the 
Confucian  doctrine  different  technical  terms 
are  used,  as  we  have  already  seen,  (0  meet 
each  particular  case.    The  word  love  is  used 
very  Bpariogly  in  the  Confucian  books,  and  it 
is  used  more  especially  for  designating  one 
kind  of  virtue  as,  for  example,  "extensive 
lore  "  meaning  philanthropy  in  the  Western 
sense.    The  word  "jen,"   which  ordinarily 
may  be  translated  as  humanity,  more  resembles 
the  Western  word  love,  because  that  word 
"jea"  may  be  interpreted  in  many  ways 
soitable  to  the  occasion  on  which  it  is  used, ' 
almost  in  the  same  way,  and  in  a  similar 
sense,  that  the  .word  love  can   be  used. 
But  the  meaning  of  that  word  "jen"  is 
more  comprehensive  and  deeper  because  it 
implies  some  other  meaning  than  mere  attach- 
ment.  I  will  not  worry  you  by  going  into  full' 
details  of  the  interpretation  of  that  word,  as  it- 
is  too  technical.   There  is,  however,  one  thing 
worth  noticing  abont  the  word  love  in  Chinese. 
When  that  word  is  singled  out  it  is  also  appli- 
cable to  many  cases,  including  the  relationship 
above  oinmenUed.   Thus  it  can  be  used  in  a 
very  comprehensive  manner,  and  thence  there 
arises  a  question  about  the  essence  of  the  word . 
The  question  is  whether  the  notion  of  love  is 
absokite,  and  consequently  has  no  gradation 
or  difEerentiatioo  in  its  nature.    At  the  time 
oCUencias,  sometime  after  Confucius,  there 
was  a  sehool  of  philost^here  iriio  maintained 
that  there  ought  not  be  any  differentiation,  but 
Mencius.  maintained  that  that  was  a  fallacy. 
The  word  may  be  the  same,  but  the  practice 
maybe  difEetttntiated  according  to  the  circum- 
steaees.  The  meaning  is  tbat  ooe  should  lore 


a  ntt^e^fO^ect  iMn  than  a  distant  one,  and'- 
thils  the  ethical  notiah^ff  cosmopolitanism  was' 
reconcflftd  wltlt  other  notions  of  different  virtues  t 
—in  other  w«ds,  if  one  does  good  to  his  neigh-  ■ 
hojir  more  than  to  a  stranger,  or  if  one  does' 
more  good  to  his  country  than  to  other  lands,  • 
out  of  the  feeling  of  love,  it  is  quite  justifiable' 
from  an  ethical  point  of  view,  andthus  Chinese  ' 
ethics  are  made  reconcilable  witii  the  princt- ' 
pies  of  state.  And  this  is,  I  think, '  an  impor- ' 
tant  landm^k  in  whibh  Confucianism  differe 
from  the  features  of  an  ordinary  religion,  which  > 
in  its  essence  is,  as  a  rule,  founded  upon' 
cosmc^litanisn,  and  knows  not  an  artificial 
boundary  of  states. 

There  is  a  Chinese  maxim  which  says,  "  No 
loyal   subject  serves  two  masters,  and  nO' 
virtuous  woman^ees  two  men."    The  cardinal 
points  of  the  Chinese  ethifzs  are  Ic^alty  and 
filial  piety ;  so  that,  although  all  sorts  of 
virtues  are  inculcated,  greater  importance  is 
placed   on   these   two   points.     In  China, 
learning  means   studying   moral  teaching. 
There  are,  of  course,  many  subjects  for  study, 
but  moral  notions  pervade  every  branch  of 
literature.  It  is  so,  even  with  history.  Chinese^ 
histories,  as  a  rule,  record  only  events  as  they 
occur ;  they  have  no  historical  or  political 
observations,  and  any  observations  made  by 
the  writers  are  written  in  such  a  way  as  to 
draw   attention   ftom  a  moral  standpoint. 
Their  histories,  therefore,  have  very  little  value' 
in  the  ordinary  sense  of  history,  as  ^e  term  is 
employed  among  Western  nations,  but  the 
fact  remains  that  they  pay  much  attention  to 
moral  lessons.     Their  expositions  of  moral 
teaching  are  done  more  in  the  way  of  philoso- 
phical or  scholastic  dissertations.   The  ethics 
of  China,  however,  were  not  necessarily 
identical  throughout  the  long  period  of  her 
history,    extending   over    several    tens  of 
centuries.     There  were   several  schools  of 
philosophers  besides  Confucius,  some  of  whom 
even  went  so  far  as  to  differ  from  him  in  many 
points ;  amd  also  the  interpretations  of  Con- 
fricianism  diff^ed  at  different  epochs.  But 
the  chief  fisature  of  his  teaching  has  always  • 
remained  the  same,  and  ail  that  I  have  said- 
about  it  above  represents  fairly  the-  idea  of^ 
Confucian  doctrine.   It  is  natural  that  Con- 
fucianism should  be  regarded  as  a  sort  of 
religion,  because  its  foUowos  re^>ect  it  almost 
as  a  believer  in  religion  respects  his  creed;' 
moreover,   Confucianbm   recognises   in  a 
measure  the  existence  of  some  supreme  power. 
It  speaks  of  heaven  in  the  sense  of  a  power ;  ■ 
it  speaks  of  the  "  or^^itgl^^lj^igioftgl^n. 
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speaks  of  the  "  stqireroe  emperor,"  meaning' 
the  supreme  being.  It  also  recognises  the 
immortality  of  the  soul,  though  in  a  vague 
manner,  and  pays  great  attention  to  festivals 
given  in  honour  of  one's  ancestors ;  to  use 
a  common  phrase,  it  worships  the  ancestors. 
But  the  parts  of  Conhicianism  which  relate  to 
the  future  of  man  only  form  a  subordinate  ele- 
tnent  of  it,  so  much  so  tibat  Confucius  himself 
once  said,  "  I  do  not  yet  know  the  linng,  how 
can  I  know  the  dead?"  At  all  events  I,  in 
common  with  most  Orientals,  do  not  regard 
Confucianism  as  a  religion  in  its  ordinary 
sense.  There  are  of  course  many  customs 
and  matters  of  etiquette  sanctioned  by  Confii- 
oianism,  or  rather  enforced  Iqr  it,  which  are 
absurd  or.  impracticable  in  the  eyes  of  the 
Japanese,  but  there  is  no  necessity  for  me  to 
dwell  upon  these  shortcomings  here. 

Let  us  now  see  what  is  Shintoism.  It  is 
essentially  indigenous  to  the  soil  of  Japan.  It 
may  be  regarded  as  religion,  and  yet  if  it  be  a 
religion  it  is  certainly  of  a  unique  kind,  having 
nevertheless  much  similarity  to  the  ancient 
cults  of  the  Greeks  and  the  Romans.  It  has 
no  founder,  nor  has  it  any  dogmas,  in  the 
ordinary  sense  of  a  religion.  It  has  grown  up 
with  the  customs  and  traditions  and  general 
characteristics  of  the  nation.  It  recognises 
the  immortality  of  the  soul ;  it  acknowledges 
the  existence  of  supernatural  powers ;  it  rever- 
ences the  ancestral  spirits,  and  therefore  it 
may  be  called  a  religion  of  ancestral  worship. 
In  that  respect  it  resembles  Confticianism.  It 
concerns  itself,  however,  witii  temporal  affiurs 
far  more  than  with  spiritual  aflbirs.  In  this 
respect  also  it  very  largely  resembles  Confu* 
danism.  It  has  existed  in  Japan  from  time 
immemorial,  long  before  the  introduction  of 
Confucianism  and  Buddhism. 

From  an  ethical  point  of  view  it  has  more 
teaching  in  it  than  Buddhism,  but  it  is  not  so 
elaborate  as  Confucianism.  Nevertheless,  it 
has  a  tight  grasp  of  the  Japanese  mind.  It  is 
supremely  content  with  its  simple  tenets,  so 
much  so  that  a  well-known  scholar,  who  was  a 
devout  supporter  of  it,  when  speaking  of  its 
ethical  teaching  in  comparison  with  Confu- 
cianism, once  said  that  "  We  do  not  want  so 
many  nomenclatures  as  Confucianism  requires 
to  signify  all  sorts  of  virtues  and  good  conduct, 
and  our  simple  teaching  is  quite  enough  to 
cover  all." 

.  Shintoism  is  also  based  upon  a  patriarchal 
form  of  community.  Its  essential  notion  of 
ethics  is  cleanliness  of  conscience;  but  the 
idea  of  cleanliness  is  applied  not  only  mentally 


but  also  phjrsically— hence  its  tendency  to 
bodity  cleanlioeaa  as  well  as  other  cognate 
matters.  It  speaks  of  good  and  bad ;  it  de- 
signates bad  minds  as  "  bUck  "  or  "  muddy,'* 
and  good  minds  as  "red"  or  "  clear."  Its 
ideals  of  conduct  are  honesty  and  straight- 
forwardness.  It  reverences  its  ruler  from  the 
very  nature  of  its  cult,  and  a  magnificent  ideal 
of  a  subject  and  a  citizen  is  devekqted  fronk 
these  simple  notions. 

Such  are  then  the  three  great  sources  of 
Japanese  ethics.  It  is  like  the  foam  produced 
by  currents  of  water.  The  water  is  the  source, 
but  when  foam  is  produced  it  diffns  fron> 
actual  water.  So  Japanese  ethics  are  pro- 
duced by  the  intermingled  notions  of  these 
agencies,  but  they  are  no  longer  of  the  same 
substance  as  their  source.  I  mean  to  say  that 
our  ethics  have  formed  their  shape  quite  in- 
dependently of  the  orthodox  or  dogmatic  parts 
of  any  religion,  and  people  regard  them  as 
such  in  the  same  way  as  one  would  ordinarily 
regard  foam  as  differing  from  water.  I  will 
now  explain  how  this  has  been  brought  about. 
From  about  the  sixth  century  of  the  Christian 
era  Chinese  study  was  introduced  into  Japan , 
and  almost  simultaneously  Buddhism  was  also 
introduced  to  our  country.  The  study  of 
Chinese,  as  I  sud  before,  means  the  study  of 
Chinese  ethics,  and  I  may  say  that  Chinese 
has  become  almost  like  our  own  literature, 
though  we  had  our  vernacular  literature  co- 
existing. The  study  of  Chinese,  therefore, 
meant  the  introduction  of  Chinese  ethical 
notions,  in  the  same  way  as  the  study  of  Greek 
or  Latin  introduced  Greek  or  Roman  notions, 
into  European  countries.  This,  however,  did 
not  mean  that  it  supplanted  our  own  ideas- 
of  morality,  but  it  rather  supplemented  and 
augmented  our  notions  in  so  far  as  it  con- 
cerned the  nomenclature  and  classification  of 
different  ethical  virtues.  We  cUd  not  mean 
to  make  ourselves  slaves  to  Chinese  notions, 
■vie  rather  utilised  Confucianism  ;  and  there~ 
fore  Confucianism,  as  interpreted  in  Jaj^n, 
is  not  the  same  as  Confucianism  in  China. 
There  is  a  story  told  of  a  Japanese  pro- 
fessor, who  was  a  deeply  -  read  Chinese 
scholar,  and  his  pupils.  The  master  once 
asked  his  pupils,  "  Suppose  China  invaded 
Japan  with  an  army  led  by  Confucius  himself 
as  the  generalissimo,  and  assisted  by  Mencius- 
as  his  lieutenant ;  what  would  you  do  ?  "  The 
pupils  relied,  "  It  would  be  our  boundeik 
duty  to  take  up  arms  unhesitatingly  for  our 
country  and  beat  and  crush  them  to  pieces."^ 
Thereupon  the  master  smflgtUancU^pressed. 
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iiis  gted  assent.  This  will  show  how  we  inter- 
pret Chinese  teaching.  Then  also  Buddhism, 
poor  as  it  is  in  ethics,  has  cimtrlbuted  sorae- 
thinj^  towards  forming  our  national  character, 
in  that  it  has  indirectly  assisted  in  inculcating 
gentleness,  and  also  kindliness  to  Uving 
beings.  I  may  go  a  step  further :  Buddhism 
itself  as  interpreted  in  Japan  is  not  the  same 
Buddhism  as  it  was  originally.  It  had  to 
accommodate  itself  to  the  requirements  of  the 
country.  Then  also  Buddhism  in  China  and 
Japan  is  studied  in  books  which  are  translated 
into  Chinese,  and  therefore  the  priests  who 
study  their  own  religion  have  also  to  study 
Chinese,  which,  I  repeat,  involves  the  study  of 
Confucianism,  and  therefore  they  are  familiar 
with  that  teaching.  The  Japanese  {H-iests, 
therefore,  made  use  of  Shintoism  and  Con- 
fucianism in  their  own  teaching  on  any  points 
where  they  found  their  own  teaching  was 
deficient,  that  is  to  say  they  did  so  in  practical 
and  moral  teaching.  And,  not  only  that,  we 
notice  even  the  dictum  of  Buddhism  itself  is 
sometimes  modified  to  suit  such  purposes.  I 
mentioned  above  four  benevolences  spoken  of 
in  Buddhism  as  being  "  the  father  and  the 
mother,"  "the  ruler  of  the  land,"  "all 
beings,"  and  "the  three  treasures."  I  do 
not  know  whether  this  is  to  be  found  in  the 
Sanscrit  original,  I  think  it  is  not,  it  sounds 
more  like  a  Chinese  Buddhistic  notion.  It  is 
still  further  modified  in  an  old  Japanese  book 
as  "heaven  and  earth,"  "the  ruler  of  the 
land,"  "  the  father  and  the  mother,"  and  "  all 
beings."  And  thus  for  "  the  three  treasures  " 
is  sabstitttted  "heaven  and  earth."  This 
occurs  in  a  passage  which  is  put  into  the 
mouth  of  a  fomous  Shigemori  in  a  discourse 
which  he  made  when  he  severely  admonished 
his  Either  Taira-no  Kiyomori,  though  with  filial 
tenderness,  when  the  latter  had  behaved  badly 
towards  his  sovereign  the  Emperor.  The  pas- 
sage is  to  be  found  in  a  bmous  book  written 
in  the  middle  of  the  fourteenth  century  by 
Khabatake  ChUcafosa,  who  was  a  court  noble, 
a  royalist,  and  a  man  with  much  knowledge  of 
Buddhism. 

Here  I  have  to  spe^  of  Bushido.  The  term, 
as  weU  as  its  general  purport,  has  been  of  late 
madewidelyknown  in  this  country;  but,a8many 
people  wish  it,  I  will  say  something  about  it, 
although  it  nay  be  only,  as  we  say,  "  adding 
legs  to  the  picture  of  a  serpent,"  I  mean  it 
may  be  quite  an  unnecessary  addition.  Bushi 
literally  means  a  military  gentleman,  <a'  in 
mote  common  English,  a  military  man;  and 
"  do"  literally  means  a  road  or  way,  and  in  its 
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extended  significance,  a  principle,  a  teaching, 
or  a  doctrine.  The  term  for  "Bushi"  in  old 
refined  Japanese  is  "  Mononofo,"  and  the 
term  for  "  do  "  is  "  Michi,"  therefore  the  more 
nfined  ancient  Japanese  name  for  Bushido 
was  Hononofo-no-Michi.  The  origin  of  the 
Bushi "  is  as  follows  : — They  w^  originally 
large  or  small  landlords  of  the  provincial 
parts  of  Japan,  and  had  their  retainers  or 
vassals.  -  At  the  time  when,  in  the  court  of  the 
emiure,  over-refinement,  or  rather  effeminacy, 
succeeded  enlightenment,  and  nobles  who 
usually  resided  in  the  capital  came  to  despise 
military  service,  those  landlords  and  tfaetr 
retainers  began  to  play  military  rdles  under 
different  distinguished  leaders.  They  were 
more  |KOminent  in  the  easteni  parts  of  the 
country,  called  Kwanto,  namely,  the  large 
plain,  in  the  nuddle  of  which  modem  Tokio 
is  situated.  With  the  march  of  events,  when 
the  governing  power  fell  into  the  hands  of  the 
military  leaders,  these  landlords  and  their 
retainers  began  to  form  an  hereditary  class, 
and  tiie  system  extended  to  the  whole  country  ; 
this  is  the  origin  of  Daimio  and  Samurai.  I 
do  not  say  that  in  the  case  of  later  develop- 
ments of  this  system  all  Daimio  and  Samurai 
necessarily  belonged  to  the  same  ancient  stock, 
because  at  the  time  when  the  country  went 
throng  many  stages  of  war  many  new 
men  af^ased  on  the  scene  and  enlisted 
Aemselves  in  the  ranks  of  the  Samurai,  among 
them  the  Bushi,  several  of  whom  became 
Daimios  themselves  by  their  personal  valour 
and  the  distinction  they  attained.  But  I  may 
say  that  on  the  whirfe  the  successive  stages  of 
the  class  always  inherited  and  handed  down 
th&  same  sort  of  sentiments  and  notions  as 
their  predecessors.  We  may  in  a  measure 
compare  this  military  class  with  the  coun- 
try squires  in  this  country,  who  gradually 
-became  barons  of  the  middle  ages,  together 
with  their  children  and  retainers.  "  Bushido  " 
is  no  other  than  the  doctrine  held  and 
cherished  by  that  class  as  its  code  of  honour 
and  rule  of  discipline.  In  the  earliest  days  of 
the  develc^mient  of  that  class,  individuals 
forming  it  were  not  cultured  ox  enlightened  in 
the  sense  of  luxurious  refinement;  in  other 
wwds,  they  were  nosdy  illiterate.  Bnt  on  the 
other  hand  duy  were  mostly  men  widi  healthy 
notions  of  manliness  in  contrast  to  those  who 
usually  lived  in  the  capital  town  where  literary 
and  artistic  culture  under  Chinese  influence 
had  been  attained  in  a  marked  degree.  The 
motive  and  sense  of  their  cuUitre  were  jthexiC- 
fore  more  like  thowgMeoglQgOOglfitive 
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Japan,  unstained  by  foreign  influences.  The 
fanul)«  belonging  to  this  class  were  called  in 
tiieir  early  days  "  the  houses  of  the  bow  and 
arrow."  Needless  to  say  that  the  early  pro- 
jectile weapons  of  warfare  were  the  bow  and 
arrow,  and  they  had  a  place  of  honour  amongst 
the  warlike  instruinents  of  those  days.  Utile  by 
little  a  phrase  "  ynmi*ya-no-niichi,"  literally 
meaning  "the  ways  of  the  how  and  arrow," 
came  into  existence,  and  it  was  the  original 
name  of  Bushido.  At  first,  perhaps,  the  word 
referred  more  especially  to  the  proper  use  of  the 
instrument  of  war,  but  it  soon  came  to  signify 
something  more.  There  were  many  ceremonies 
and  etiquettes  which  grew  up  with  a  warrior's 
life  and  military  afiairs,  not  only  with  refer- 
ence to  bis  comrades  or  to  his  superiors 
and  inferiors,  but  also  with  reference  as  to 
how  he  should  comport  himself  towards  his 
enemy.  At  the  bottom  of  all  these  matters 
there  lay  the  idea  of  honour,  not  merely 
one's  own  honour,  but  also  a  compassionate 
.regard  for  the  honour  of  the  enemy-  All 
these  ideas  came  to  be  implied  in  the  term 
"  the  ways  of  the  bow  and  arrow."  Here  we 
-see  that  special  moral  sentiments  were  being 

■  awakened  among  this  class.  Bushido,  how- 
.ever,  has  no  particular  dogma  or  canon,  ezcqpt 
such  as  grew  from .  practice,  and  except  those 
of  which  we  can  gather  some  idea  from  instruc- 
tions given  by  certain  leaders  or  by  certain 
teachers  of  military  ceremonies  or  science  in 
the  way  of  inteipretation  of  such  matters. 
Here  Dfe  have  an  idstruction  given  to  his  men 
by  Yoritomo,  the  firat  Sh<^un,  and  dierefore 
one  of  the  early  leaders  of  the  system.  The 
essential  points  of  the  instructions  are  these : — 
I.  Practise- and  mature  military  arts.   2.  Re 

.  not  guilty  of  any  base  or  rude  conduct.  3.  Be 

■  not  cowardty  or  effsmtnate  in  behaviour.  4. 
Be  simple  and  frugal.  5.  The  master  and 
servants  should  mutually  reflect  their  indebted- 
ness.   6.  Keep  a  promise.       Share  a  com- 

<mon-&te  by  mutual  bondage  ia  defiance  of 
death  or  life. 

We  may  say  that'  notions  such  as  these  were 
the  foundations  of  die  ethical  parts  of  Bushido. 
These  will  mean  when  interpreted  in  ethical 
terms'of  the  Chinese  school :— i.  Diligence  in 
one's  profession,  s.  Love  and  loyalty  between 
master  and  -  servants.   3.  Decorum  and  pio> 

■priety.  4.  Gallantry  and  bravery.   5.  Trust- 

'frilness  and  justice.  6.  Kmplicity  and  fru- 
gality.  7.  Contempt  of  meanness. 

At  the  bottom  of  these  lay  the  sense  of 

-  honour.  When  speaking  of  any  action  as  un- 
worthy of  a  Bushi,  the  following  phrase'  was 


customarily  used  in  early  days,  '*  It  is  dis- 
gracefnl  in  the  presence  of  the  hand  of  the  bow 
and  arrow,"  as  in  later  dajre  one  would  say 
"  a  disgrace  to  Bushi,"  in  the  same  way  as  you 
would  say  in  English,  "  it  is  unbecoming  to  a 
gentleman."  The  term  "  Bushi"  has  in  many 
ways  a  similar  meaning  to  "  gentleman  "  in 
English.  Bushido,  of  course,  encouraged 
bravery  above  all  things.  In  an  old  book 
describing  the  war  between  Gen  and  Hei,  an 
account  of  the  bravery  of  Bushi  of  Kwanto — 
namely,  the  plain  above  referred  to  as  that 
where  Bushido  originated — is  put  into  the- 
month  of  a  general  of  Hei  as  having  been 
addressed  to  his  generalissimo,  who  com- 
manded the  army  of  Hei,  which  was  formed  of 
recruits  coming  from  Kioto  and  its  neighbour- 
hood. The  narrative  was  to  this  effect : — 
'"  According  to  the  usage  of  the  warriors  of  the 
East,  the  son  would  not  withdraw  from  the 
battlefield  though  his  father  might  die,  or  the 
father  would  not  think  of  retiring  though  his  sorh 
might  fall.  He  would  advance  and  advance, 
and  jumping  over  the  dead,  would  fight  regard- 
less of  death  or  life.  As  to  our  own  men,  they 
are  all  weakly  recruits  from  the  neighbourhood 
of  the  capital  [where  effeminacy  reigned  at  the 
time].  If  the  father  were  wounded,  the  son 
and  all  the  members  of  the  family  would  take 
advantage  of  this  and  retire ;  if  -the  master 
were  killed,  his  followers  would  utilise  the 
chance,  and,  hand  in  hand  with  their  brothers, 
would  withdraw  and  disappear."  Thi^  may 
be' a  somewhat  exaggerated  account,' Iwt  i!t 
will  show  how  greatly  the  original  Bushi 
estimated  bravery,  in  the  same  way  as  our 
men  do  in  these  days. 

In  addition  to  these  characteristics,  some 
other  features  which  were  brougtt  into  more- 
prominence  are  entitled  to  be  singled  out„ 
namely,  fortitude,  generosity,  imperturbability 
in  the  presence  of  danger  or  on  any  unex- 
pected occurrence,  -compassionateness,  and 
straightforwardness.  This  kind  of  attitude  was 
inculcated'  %ven  In  physical  exercises  oT 
different  modes  of  fighting,  such  as  fencings 
practice  with  the  spear,  and  jujitsu.  There  is. 
a  verse  composed  by  a  Japanese  which  may 
be  translated  thus : —  ' 

Even  in  the  eyes  of  the  warrior 
WhOM  bwd  If  ten  fists  lon^. 
The  owe  thxag  that  softlr  Sow*  turn  thorn 
.  It  the  tear  which  ii  dn;  to  lo»o. 

This  aptly  expresses  the  Innate'  tendefness 
'  of  heatt  of  a  J^^anese  warrior.    There  is- 
'  another  vetSe  composed  and  penn&d  by  Com- 
mander l^keo  ^i^|^f^@^iis^|e  before 


M»nk  lo,  maS: 

he  went  to  his  doom  on  the  occasion  of.  the 
second  bottUng  up  of  Fort  Arthur,  and  which, 
therefore,  constituted  his  last  utterance  in  this 
worid ;  translated  into  English  it  runs  as 
fellows : — 

"  Woald  Aat  I  contd  be  bom  Mven  thnei 
And  Mcrifice  mjr  lifb  for  my  conntiy : 
Reaolved  to  die,       mfnd  ii  firm, 
And  agata  expecting  to  win  luccsM, 
Smiling  I  go  on  board." 

This  will  show  the  fortitude  and  deter- 
mination of  a  Bushi  at  the  hour  of  his  exit 
from  this  life,  and  though  Hirose  was  a  man 
of  our  own  day,  he  may  be  regarded  as  pne 
<rf  the  best  types  of  an  old  Bushi. 

Bushi  is  not  foreign  to  Shintoism;  as.  a 
matter  of  fact,  Bushi  generally  respect  Shinto 
deities,  and,  moreover,  some  military  cere- 
monies were  performed  in  the  supposed  pres- 
ence of  a  Shinto  god.  Bushi  openly  invoke 
the  god  of  war  without  any  compunc- 
tion, but  Bushi  never  have  done  so  in  a 
bigoted  way.  It  was  more  in  the  way  of 
reverence  paid  to  a  deity  of  their  inherited 
cult.  They  were  never  devotees  of  ^lintqism 
as  a  religion.  This  sort  of  sentiment  of  the 
Japanese  is  very  difficult  to  explain  with  clear- 
ness, but  my  meaning  is  that  though  they 
do  not  despise  religion  they  place  more  im- 
portance on  the  affairs  of  the  world  and  on. 
their  own  exertions  in  the  matters  which  they 
undertake.  The  Samurai  do  not  worship  their 
deity  in  order  that  their  souls  may  be  safely 
rescued  in  the  future.  I  can  therefore  say 
that  Bushido,  as  such,  has  no  bearing  upon 
Shintoism.  It  has  its  own  independent  exist- 
ence, although  to  the  extent  I  have  just  referred 
to  it  has  its  connection  with  Shintoism.  In 
other  words  Shintoism  was  a  cult  founded  upon 
our  old  customs  and  traditions,  and  thereA>re 
Bushi  also  shared  the  sentiments  pervading 
that  cult,  but  we  cannot  say  that  Shinto  .has 
produced  Bushido. 

And  a.e:ain,  Bushi  do  not  despise  Buddhism, 
on  the  contrary  many  of  them  may  revere  it, 
but  Bushido,  as  such,  has  no  connection  with 
this  faith.  In  documents  they  often  make  .use 
of  a  phrase  in  a  vague  way,  "  by  the  help  of 
Shin-Butsu,"  meaning  both  the  Shinto  deity 
and  Buddha ;  but  it  does  not  mean  that  it 
has  any  foundation  in  Buddhism.  If  a  Bushi 
were  a  believer  in  Buddha  he  probably 
would  not  like  to  show  iU  We  have  a 
story  about  Yoritomo,  the  first  head  of  the 
Shogunate.  When  he  first  started  in  his  youth 
bis  campaign  against  Hei,  and  hid  himself  in 
a  mountain  nook,  having  been  defeated  by  his 
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enemy  he  took  out  from  his  queue  a  small 
image  of  Kwanin  (Kwannon)  which  he  rever- 
enced, saying,  "if  my  head  be  taken  by- 
the  enemy  it  would  not  be  becoming  to  the 
generalissimo  of  Gen  if  this  image  were  to  be 
discovered."  This  will  give  you  an  idea  of  the 
way  in  which  Buddha  was  viewed  by  Bushi. 
As  we  all  know.  Buddhism  chiefly  speaks 
of  the  future  world.  The  idea  of  the  Bushi 
was  that  it  was  an  act  of  cowardice  if 
one  merely  did  good  because  one  wished  to  be 
saved  in  the  future  world.  Their  idea  was 
that  good  should  be  done  for  its  own  sake,  and 
therefore  if  one  believed  in  Buddha  he  had  a 
sort  of  apprehension  that  he  might  be  con- 
sidered a  coward.  Of  course  history  is  not 
wanting  in  many  instances  of  great  warriors 
believing  in  Buddhism,  but  in  many  cases 
this  foct  had  no  great  significance  as  Car 
as  their  conduct  and  conscience  were  con- 
cerned. There  was,  however,  one  feature  in 
which  a  certain  aspect  tA  Buddhism  had  a. 
considerable  influence  in  moulding  Bushido ; 
it  was  the  influence  of  the  teaching  of  the  Zen 
sect.  This  requires  some  explanation.  In  the 
thesis  of  Buddhistic  teaching  there  is  included 
the  idea  of  absorbing  everything  in  the  universe 
into  oneself,  in  other  wwds  mental  annihila- 
tion of  all  things  except  oneself.  This  is 
done  by  long  and  fixed  meditation,  and  at. 
least  so  far  as  he  himself  is  concerned,  a  man 
cav  for  the  moment  imagine  and  realise, 
mentally  that  he  is  the  only  being  in  the  uni- 
verse, and  all  other  things  become  nothing. 
Hence,  when  he  ts  accustomed  to  medita- 
tion of  that  description,  nothing  will  ever, 
surprise  or  frighten  him.  There  is  a  story 
about  Hieuntsang,  the  famous  Chinese  Budd- 
hist of  the  Tan  period,  who  visited  India. 
This  priest  was  once  caught  by  a  band  oC 
robbers.  He  aat  quietly  down  and  began  to 
meditate  in  the  way  described  above.  The 
robbers  tried  to  intimidate  him  by  threatening 
him  with  drawn  swords  pushed  right  into  his 
face  ;  but  the  priest  took  no  notice  whatever  of 
what  they  were  doing  to  him,  and  remained 
entirely  unmoved.  The  robbers,  observing,  the 
attitude  of  the  priest,  and  thinking  that  he  must 
be  an  extraordinary  personage,  all  went  away 
and  left  him  alone.  This  phase  of  Buddhism 
was  introduced  into  China,  where  it  became 
the  cult  of  one  separate  sect  of  Buddhism. 
Bodhi-Dharma,  an  Indian  priest,  who  visited 
China,  is  commonly  accepted  as  the  founder 
of  this  sect,  which  practices  meditation  more 
than  do  other  sects,  but  of  course  meditation 
is  not  its  only  feature^.g^n  j^eiQ^g^^y 
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it  is  more  philosophical  in  the  sense  of  regard* 
ing*  the  universe  in  a  nihilistic  sense.  This 
sect  is  called  Zen,  and  it  has  been  introduced 
into  Japan  also.   It  was  patronised  by  several 

eminent  Bushi  in  its  earlier  stages.  Perhaps 
it  was  liked  by  them  in  that  according  to  its 
doctrine,  a  man  puts  aside  the  idea  of  reliance 
upon  another,  and  places  himself  above  every 
thing  else,  and  it  was  found  to  have  an 
agreeable  resemblance  to  the  spirit  of  self- 
reliance  inculcated  by  Bushido.  In  the  second 
place  it  repels  all  ideas  of  luxury  and  display 
and  values  simplicity  and  cleanliaess,  and  in 
that  respect  it  was  found  to  bear  an  agreeable 
resemblance  to  the  frugal  and  simple  life  of 
the  Bushi.  Thus  the  Zen  came  to  exercise 
its  influence  over  the  Bushi,  but  not  at  all 
in  the  sense  of  believing  in  future  felicity ; 
quite  to  the  contrary,  from  the  very  nature 
of  that  sect.  This  influence  of  Zen  seems 
to  have  helped  to  a  great  extent  the 
development  of  some  of  the  characteristics 
of  Bushido,  such  as  imperturbability,  stoicism, 
fortitude,  and  simplicity  and  cleanliness  of 
thought  or  body.  Here  I  may  add  that  many 
traits  of  Bushido  are  no  doubt  to  be  found  in 
the  European  koighthoods  of  former  days,  and 
therefore  they  are  not  really  new  to  the 
Europeans  who  still  remember  those  tradi- 
tions. 

The  weakest  point  of  Bushido  in  its  earlier 
stages  was  its  want  of  literary  culture  in  the 
way  of  systematic  ethical  study,  hence  it 
easily  happened  that  a  thing  one  might  regard 
as  correct  might  not  be  correct  in  reality  when 
examined  from  a  higher  point  of  view.  This 
difficulty  was  especially  observable  when  two 
obligations  came  into  conflict,  and  one  had  to 
be  preferred  to  the  other.  The  Bushi,  in  the 
earlier  stages,  knew  more  about  their  duty  to 
their  immediate  master  than  to  higher  ones ; 
hence  their  difficulty  in  discerning  their  duty 
to  the  supreme  ruler  of  the  land  and  their 
immediate  head.  Of  course,  they  knew  that  the 
Emperor  was  the  highest  personage  in  the 
country,  but  they  were  unable  to  find  out  an 
ethical  solution  of  the  question,  and  indeed 
in  all  matters  they  wanted  more  systematic 
enlightenment. 

These  wants,  however,  have  been  supplied 
gradually  as  time  went  on,  especially  during 
the  last  three  centuries.  During  this  period 
almost  unbroken  peace  reigned  in  the  country. 
It  ceased  to  have  any  intercourse  with  foreign 
Countries  except  in  a  limited  sense,  but  inter- 
nally all  branches  of  art  and  industry  were 
encouraged  and  developed  side  by  «de.  The 
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Study  of  Chinese  and  of  native  classics  have 
been  carried  out  in  all  parts  of-the  land,  and  it 
was  the  Bushi  who  chiefly  devoted  themselves 
to  such  culture.     Bushi  or  Samurai  were- 

retainers,  as  everj'one  knows,  of  their  lords^ 
and  certain  pensions  were  given  by  their  lords 
to  each  family,  according  to  their  rank,  so  that 
they  had  not  to  work  for  their  own  living'. 
Hence  their  only  duty  was  to  make  them- 
selves physically  and  mentally  fit  to  fight 
for  their  lords  in  time  of  necessity,  and, 
in  times  of  peace,  to  make  themselves 
as  much  like  gentlemen  as  possible.  In 
other  words  ph^cal  training  and  mental  en- 
lightenment, together  with  the  refinement  of 
their  manners  and  habits,  were  their  sole 
business— they  had  no  other  occupation.  For^ 
indeed,  any  other  occupation  which  partook  of 
the  shape  of  business  conducted  for  profit 
was  forbidden,  and  was  despised  among  them. 
Bushido  came  to  be  deeply  imbued  with  the- 
principles  of  Chinese  and  Japanese  classics  as 
they  were  taught.  I  have  shown  above  that  in 
the  systematic  exposition  of  ethical  ideas, 
Confucianism  was  the  richest  of  all,  and  the 
essential  part  of  it  was  taken  by  Bushido  ; 
as  I  have  also  shown  above,  there  are  many- 
defects  in  the  Chinese  teaching;  all  the 
unimportant  parts  were  cast  away  and  the 
important  parts  were  taken  into  the  teaching 
of  Bushido,  and  even  these  parts  only  in  such 
a  way  as  to  suit  our  national  traditions  and 
characteristics,  the  essential  spirit  of  Shintoism 
also  being  resuscitated  in  such  a  way  as  to  gjve 
an  impetus  to  Bushido,  though  in  no  orthodox 
manner.  Such  then  is  our  Bushido.  The  Bushi 
formed  the  governing  class  of  the  Japanese 
society,  and  it  may  be  said  the  educated  class 
also,  or  in  other  words  the  Bushi  may  be  called 
the  gentry  of  the  country.  We  can,  therefore^ 
say  that  Bushido  was  the  ethics  of  Japanese 
society.  In  one  way  it  may  be  said  that 
Bushido,  as  such,  was  a  monopoly  of  the 
military  class,  but  in  truth  its  spirit  was  not 
confined  to  this  only ;  the  literary  study  of 
Chinese,  as  welt  as  of  native  classics,  was  not 
necessarily  limited  to  the  military  class  ;  hence 
the  same  notions  which  were  imbued  in  it 
through  these  studies  were  also  quietly  ex- 
tending their  influence  among  people  at  large 
— amongst  whom,  I  may  add,  there  were  many 
families  of  old  Bushi,  or  families  which  were 
quite  equal  in  their  standing  to  the  Busht 
class.  Moreovn,  the  spirit  of  Bushido  has 
also  been  making  its  influence  felt  by  other 
people.  Thus  we  can  see  that  the  nation  has 
been  preparing  it^^J^c@^^e  pro- 
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motion  of  moral  ideas  of  the  same  kiod  as 
those  of  Bushido. 

The  cardinal  points  of  Oriental  ethics,  as 
may  be  expected,  are  loyalty  and  filial  piety. 
In  China,  filial  piety  takes  precedence,  but  in 
Japan  loyalty  stands  first.  There  is  a  poem 
by  Sanetomo,  the  third  Shoguo  of  Kamakura 
^nd  second  son  of  the  first  Shogun,  which  may 
be  translated  literally  as  follows  : — 

"  Th«  left  may  diy  up. 
The  Bountaiii  may  burst  uunder. 
But  no  dnplicitjr  of  tfaoaght 
Skall  I  havtt  to  bj  Sovcreifn." 

Such  is  the  idea  of  loyalty  which  has  been 
taught  to  the  Japanese  for  centuries.  Side  by 
side  with  loyalty  the  idea  of  patriotism — a 
term  which  in  Japanese  is  almost  identical  in 
its  purport  with  loyalty— was  also  inculcated, 
though  the  development  of  this  last  idea  was 
later  than  the  former.  Then  also  all  the 
other  ideas  relating  to  etbics,  especially  on 
the  lines  indicated  in  Confucianism,  were  in- 
culcated side  by  side.  With  the  abolition  of  the 
feudal  system,  some  thirty  years  ago,  the  struc- 
ture of  Japanese  society  was  totally  changed,  or 
rather  restored  to  the  condition  which  preceded 
the  ascendency  of  the  military  class  in  the 
twelfth  century.  The  question  now  arises, 
what  is  the  actual  state  of  ethics  in  Japan  at 
present  ?  There  is  a  new  element  which  has 
been  introduced  into  Japan  in  recent  years, 
and  it  is  in  the  form  of  Christianity.  The 
constitution  guarantees  freedom  of  conscience, 
and  therefore  there  is  no  hindrance  to  the  pro- 
pagation of  the  Christian  doctrine  with  its 
moral  teaching,  and,  as  a  matter  of  fact,  there 
are  a  number  of  Japanese  who  have  embraced 
that  faith,  but  they  are  after  aU  a  very  small 
minority  compared  with  the  number  of  the 
■whole  Japanese  population.  The  essence  of 
Japanese  ethics  is  the  same  as  existed  prior  to 
the  new  epoch,  with  certain  modifications 
actuated  by  the  new  force  of  the  altered  con- 
ditions which,  after  all,  are  only  in  small 
details.  I  may  say,  in  a  word,  that  the 
Japanese  ideal  ethics  form  an  extension  of 
Bushido  among  the  people  at  large  from  the 
non-extinct  class  of  Bushi  with  whom  it  origi- 
nated. As  to  how  they  stand  at  present,  and 
how  they  are  inculcated  among  the  people  at 
the  present  time,  1  must  refer  my  audience  to 
an  article  entitled  "  Moral  Teaching  of  Japan," 
which  was  contributed  by  me  to  the  February 
number  of  7%tf  Nineteenth  Century  and 
After.  The  sphere  of  the  teaching  is  exten- 
sive»  as  is  necessary  from  the  very  nature  of 


die  matter,  but  its  essence  may  be  summed  up 
in  a  comparatively  small  compass.  For  this  t 
cannot  do  better  than  quote  a  part  of  the  so- 
called  "  Imperial  Educational  Rescript "  given 
to  his  people  by  the  present  Emperor.  It  is 
quoted  in  my  article  to  which  I  have  just  re- 
ferred, but  I  will  recite  it  once  more  : — 

"  It  is  our  denre  that  you,  our  sul^ects,  be  filial  to- 
your  parents  and  well-disposed  to  your  brothen  and 
sisters.   Let  husband  and  wife  dwell  harmoniously 

together ;  let  friends  be  mutually  tiustworthy. 
Impose  upon  yourselves  self.rt.-straint  and  rectitude 
of  bebaviour.  Extend  to  the  multitude  philanthropy. 
Advance  learning  and  regulate  your  pursuits,  deve- 
loping the  intellectual  faculties  and  perfecting  the 
%irtuous  and  useful  elements.  Further,  seek  to  en- 
hance the  public  good  and  enlighten  the  world  by 
deeds  of  social  benefit.  Treasure  always  the  funda- 
mental constitution  and  respect  the  national  laws. 
In  any  emergency  exert  yonrsdves  in  the  public  ser- 
vice, and  ezhilnt  voluntarily  your  bravery  in  the  cause 
of  order.  And  by  every  means  assist  and  promote 
the  prosperity  of  the  Imperial  regime,  which  is  last- 
ing as  the  heavens  and  the  earth.  Thus  yon  will  not 
only  be  our  loyal  subjects  and  good  citizens,  but  will 
manifest  the  highest  and  best  traditions  of  your 
ancestors." 

Such  then  are  the  essential  phases  of  the 
ethics  of  Japan.  They  may  be  far  from  reach- 
ing your  lofty  ideals  and  expectations,  but  we 
are  contented  with  their  general  tendency, 
while  at  the  same  time  we  do  not  forget 
to  inculcate  the  necessary  furtherance  and 
expansion  of  our  ideas  required  by  the 
changing  circumstances  of  the  time.  We  are 
likewise  mindful  of  the  desirability  of  carrying 
them  out  in  such  a  way  as  not  to  conflict  with 
the  best  ideals  of  any  other  country,  for  our 
sole  aspiration  is  to  preserve  harmonious 
relations  with  the  whole  of  mankind. 


DISCUSSION. 

The  Chaisuan,  in  |»ropoung  a  cordial  vote  of 
thanks  to  the  authm-  for  his  very  aUe  and  interesting 
paper,  said  he  was  sorry  to  say  that  a  great  many 
years,  more  than  he  cued  to  recollect,  bad  passed 
since  he  first  became  acquainted  with  Baron  Suye- 
matsu's  noble  country.  In  those  days  very  little  was 
known  about  Japan.  People  knew  that  somewhere 
in  the  Far  East  there  was  a  country  which  produced 
lovely  works  of  art,  and  which  they  were  told  was 
unri\'atled  for  its  scenery.  They  knew  it  was  called 
the  land  of  the  Rising  Sun ;  now  he  thought  they 
could  call  it  the  land  of  the  Sun  th^t  had  risen.  If 
people  in  those  days  ki«^it^i^q^E^@^|@,  on 
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Che  other  hand  Japan  knew  still  less  aboat  the  West. 
Japanese  gentlemen  did  not  travel  as  they  did  nowa- 
dayi;  they  remaioed  at  home ;  and  he  believed  there 
ms  acttuUly  a  law  which  prescribed  that  any  Japanese 
who  left  his  own  coontiy  and  travelled  in  foteign 
countries  should,  for  that  very  reason,  be  executed 
when  he  returned  home.    All  that  had  changed. 
They  now  stood  lost  in  admiration  before  a  coontry 
which  had  proved  itself  to  be  one  of  the  greatest 
nations  of  the  world,  although  it  was  so  short  a  time 
since  it  first  entered  the  community  of  nations.  The 
paper  had  been  one  of  great  interest  to  him  person- 
aBj,  because  it  had  described  many  of  the  elements 
which  had  gone  to  ftxax  the  Japanese  character,  a 
character  which  Englishmen  had  learned  to-day  to 
look  upon  as  the  very  essence  of  all  that  was  noble 
and  cMvalrons.  Baron  Snyenutsuh^  said  a  good  deal 
about  the  Boihido,  wluch  meant  the  path,  or  religion 
or  teaching  of  Ifae  Bnshi.    The  author  had  stated 
that  the  word  "  Bushi "  might  wdS  be  translated  by 
the  word  "  gentleman.*'   He  did  not  think  a  better 
translation  of  the  word  could  have  been  fonnd,  for 
all  that  EogHghmen  looked  upon  as  going  to  form 
the  highest  and  noblest  conception  of  what  they 
meant  when  they  used  the  word  gentleman  was 
conveyed  by  the  word  Bushi.   It  was  loyalty  to  the 
Sovereign,  trustfulness  to  the  friend,  truth,  honour, 
courage  and  chivalry.    If  proof  was  wanted  that 
chivalry  was  of  the  vety  essoice  of  Bushido,  what 
coidd  be  found  better  than  that  munificent  message 
which  was  sent  by  the  Emperor  himself  after  the 
taking  of  Port  Arthur,  when  he  told  his  soldiers  to 
respect  General  Stoesse),  who  had  dcme  such  good 
wcuk  for  his  own  country.  He  thought  that  message 
of  the  Empeior  of  Japan,  coming  as  it  did  at  that 
particular  moment,  would  live  in  history  and  never 
die.   In  the  earlier  part  of  the  paper,  the  author  had 
stated  that  the  Chinese  word  "jen"  might  be 
translated  love,  but  Baron  SiqreraatSD  confessed  that 
the  translation  had  given  him    aame  difficulty. 
He  suggested  to  the  authtMT  that  the  best  trans- 
lation of  the  word  "jen"   was  Charily  in  the 
Pauline  sense  of  the  word  — when   St.  Paul 
said  "The  greatest  of  these  is  Charity; "  and  if 
Baron  Snyematsn  would  in  future  nse  that  transla. 
tion  of  the  word,  he  did  not  think  he  would  find  any 
more  difficulty.   There  was  one  remark  in  the  paper 
which  seemed  to  him  to  be  pregnant  with  meaning. 
The  author  had  stated  that  Chinese  histories  gave 
a  bare  record  of  facts,  and  bad  implied  that  they 
showed  no  political  bias.   That  was  perfectly  true ; 
and  he  had  often  wondered  to  himself  whether  it 
would  not  be  better  that  some  of  the  English 
liistories  should  foUow  that  example,  and  therdnr 
get  somewhere  nearw  to  the  truth  of  many  events 
winch  had  taken  |dace  in  the  past.     Such  con- 
fused and  contradictory  versions  were  at  present 
obtained  that  people  were  hardly  aUe  to  form  any 
estimation  of  the  truth.   Shintoism,  as  the  author 
had  pdnted  out,  was  the  aboriginal  religitm  of  Japan. 
He  thought  Baron  Si^ematsu  would  peihaps  agree 


with  him  in  saying  that  he  mi^l  have  gone  one  ttap- 
further  in  defining  it,  by  saying  that  it  was  indeed, 
a  form  of  $un  votship,  coupled  with  the  respect  of 
ancestors.  W«^p  of  the  Sun  hC' believed  formed  aa 
essential  part  of  the  more  ancient  tanta  of  Shintmsm ; 
the  whole  of  the  bble  of  the  Sun  jGod»  his  hiding 
in  the  cave,  and  other  of  the  original  &Ues  of  the 
Japanese  cosmogony  all  p<^ted  in  that  direction. 
He  thought  the  audience  might  congratulate  the 
author  on  the  great  achievement  of  his  fellow-' 
countrymen  which  had  been  recorded  within  the  last 
few  hours.  It  might  be  said  without  exaggeration 
that  those  living  in  the  present  day  were  the  witnesses 
of  one  of  those  crises  which  made  a  profound  mark 
upon  the  history,  not  of  one  or  two  countries,  but  of 
the  whole  worid.  The  roccewes  they  had  heard  of 
that  day  had  been  achieved  in  the  face  ^  difficulties 
<tf  which  those  present  covld  prolnbly  fcvm  no  i<tea. 
The  armies  that  were  opposed  to  one  another 
were  the  largest  atmtes  that  had  ever  stood  face 
to  face  dnce  the  history  of  the  world  be^n. 
The  line  of  operations  was  75  miles  in  length,  15 
miles  further  than  the  distance  between  London  and 
Oxford ;  and  that  those  operations  should  have 
been  successful,  not  in  one  nor  in  two  parts,  not 
in  one  comer  nor  in  another  comer,  but  along  the 
whole  extended  line  of  75  milei  was  a  miUtaiy 
achie\-ement  ^Ich  had  not  itt  pardlel  in  the  Ustoiy 
of  the  wtnld. 

The  resolotion  of  tha|iks»  having  been  carried. 

Baron  SuTEUATSV,  in  reply,  briefly  acknowledged 

the  compliment. 


CORRESPONDENCE. 


COTTON  GROWING  IN  TH£  >VEST 
INDIES. 

In  the  Journal  of  Society  of.  Artt  kit 
Febraary  13th,  1905,  pp.  198*9,  there  is  a  note  on 
"Cotton  Growing  in  the  West  Indies.**  As  this 
note  is  likely  to  give  a  wrong  impression  to  readers 
as  to  the  present  position  of  efforts  to  resuscitate  the 
cotton  industry  in  the  West  Indies,  I  would  desire 
to  point  out  that  the  information  contained  in  it  is 
now  obsolete. 

The  note  is  based,  it  is  stated,  on  a  report  issued 
by  the  Colonial  Office,  but  no  hint  is  given  of  the 
Act  diat  this  referred  to  the  year  1903,  and  cannot. 
th«efore,  contain  the  most  recent  inforaiation  on  the 
snlq'ect. 

Since  the  expiration  of  the  period  under  review 
in  the  note,  conaideraUe  progress  has  beat  made  in 
connection  with  cotton  gnraing,  full  infQCmati<m  in 
respect  of  whi£h  has  been  p<^lhji^-j^|ipy<<jfwi(/- 


ManAMjf  1905. 


JOURNAL  OF  THE  SOCIETY  OF  ARTS, 


437 


^urhlNhus  and  Wit} West  Indian  Bumtin.'  Copies 
of  these  are  regularly  commumcated  as  issued. 

I  would  quote  the  following  extract  from  the 
presidential  address  delivered  \fj  me  before  the  West 
Indian  Agricultural  Conference  held  at  Trinidad  on 

Jairauy  4-1  s  last.  This  contains  the  latest  informa- 
tion in  regard  to  cotton  growing  in  the  West  Indies. 

"Hie  first  of  the  recent  experiments  in  cotton  grow- 
ing were  started  at  St.  Loda  in  1900.  In  the  following 
year  these  experiments  were  extended  to  Barbados 
and  the  northern  islands.  In  1902  Messrs.  Stendall 
and  Wade  began  the  cultivation  of  cotton  on  a  com- 
mercial scale  at  St.  Kitt's  and  Montserrat.  The 
total  area  planted  in  all  the  islands  in  1902  was  500 
acres.  This  was  increased  in  1903  to  4,000  acres. 
Daring  the  year  1904  the  area  planted  in  Sea 
Island  cotton,  and  now  comipg  into  bearing,  was 
7*243  acres,  and  in  other  varieties  4,438  acres, 
making  a  total  of  11,681  acres.  ValuaUe  assist- 
ance was  rendered  by  the  British  Cotton-growing 
Association  in  making  grants  of  mon^  and  machinery ; 
also  in  taking  dia^  of  the  shipments  of  cotton  and 
finding  the  best  market  for  diem.  More  recently  the 
Association  arranged  for  a  visit  to  the  West  Indies 
by  Mr.  £.  Lomas  Oliver  who  rendered  great  service 
by  explaining  in  detail  the  requirements  of  spinners 
in  regard  to  uniformity  in  length  of  staple,  colour, 

.  and  fineness.  The  Imperial  Department  of  Agricul- 
ture supplied  35,700  lt».  of  seed  of  the  best  variety 
of  Sea  Island  cottcm  at  cost  price.  At  present  there 
are  fifteen  well-equipped  cotton  ginneries  in  work- 
ing order.   The  prices  obtaiBed  for  West  Indian 

-Sea  Idand  cotton  during  the  past  season  have 
ranged  from  i3d..to  i8d,  per  poond.  The  average 
price  was  i4|d.  per  pound.  It  is  now  recognised 
that  West  Indian  S^  Island  cotton  .ia  an  article  in 
good  demand,  and  the  industry  shows  every  promise 
of  being  established  on  remunerative  lines.  It  is 
probable  that  the  crop  of  Sea  Island  cotton  to  be 
reaped  from  now  to  May  next  will  reach  about  5,000 
tMdes  (of  300  lb.  each),  -  of  the  vaJue  of  ;^ioo,ooo. 
Details  in  regard  to  the  general  pteition  and  prospects 

-of  the  cotton  industry  wiH  be  laid  before  the  Ccmfer- 
ence.  D.  Mokkis, 

Conuniatioaer  of  Acriculture 
for  Uw  Wert  Ipdisi. 

Barbiidoa, 
Febmaiy  i&d,  1905. 


STREET  TRAFFIC. 

A  few  wedis  ago  (see  onfa  December  30,  1904, 
p.  14s)  I  saw  some  remarks  in  the  Journal  about 
idieded  traffic  gdng  alcmg  the  left  side  of  the  rood 
and  foot  traffic  along  the.  right  ude  of  the  path,  but 
I  did  not  notice  that  anyone  gave  what  is  probably 
the  real  reason  for  the  maintenance  of  that  cust(Hn— 
■namely,  tha^  it  is  niore  codveidenll  in  practice  for  the 
foot  and  wheded  traffic  going  the  same  way  to  be 
next  one  another.  C.  F.  Walsh. 


OBITUARY. 


Henky  Lib,  J.P.— Mr.  Henry  Lee,  who  died  at 

-his  house  at  Broughton-park  on  December  37th  last, 
had  been  a  member  of  the  Society  of  Arts  since  1672- 
He  was  the  son  of  Mr.  Lee  l>e,  a  masHn  manufac- 
turer, and  was  bom  in  1817  at  Chorley.  He  waS' 
apprenticed  to  Mr.  Goodair,  of  Preston,  a  cotton 
manufacturer.  Afterwards,  when  in  partnership  witb 
Messrs.  Tootal,  he  established  .the  Sunnybank 
Cotton  Spinning  and  Weaving  Mills  near .  Bolton, 
and  became  a  pioneer  in  the  application  of  8tean> 
power  and  automatic  macbiaery  to  the  production  of 
fine  and  fancy  &brics  of  high  quality.  Mr.  Lee  was- 
also  a  director,  and  for  several  years  cbainnan,  of 
Bolckow,  Vaugban,  and  Co ,  Ltd.,  of  Middles- 
borough,  director  of  the  Manchester  and  Salford 
Bank,  and  director  and  chairman  of  the  Manchester 
Chamber  of  Commerce.  He  established  schools  for 
the  benefit  of  the  children  of  his  workpeople,  which 
were  continued  for  more  than  20  years  after  the 
passing  of  the  Elementary  Education  Act  of  1870. 
He  was  a  member  of  Parliament  for  Southampton 
from  1880  to  1885,  and  throughout  his  Ufd  took  the 
greatest  iateiest  in  the  cdncatkn,  iwomotkmctf  thrifty 
and  general  improvement  of  4he  wtaUng  classes. 

G.  J.  Morrison. — Mr.  Gabriel  Jimes  Morrison-, 
M.I.C.E.,  who  died  on  February  nth  at  the  age  of 
65,  was  a  member  of  the  Society  of  Arts,  and  in  May, 
1903,  he  leiid  a  paper  on  *'  The  Constmction  of  Maps 
and  Charts,"  for  which  he  recdved  the  Society's  silver 
medaU 

The  following  particulars  of  MA  Hordson's  career 
in  China  are  taken  from  the  obitoaiy  notice  in  The 
Times: — He  was  a  fwourite  pupfl  of  Sir  William 
Thomson  (no)v  Lord  Kelvin),  and  was  present  witb> 
him  at  the  laying  of  the  first  cable  across  the  Atlantic 
ocean.  He  went  out  as  engineer^in-charge  of  the- 
first  railway  laid  down  In  China.  This  railway  ran 
between  Shanghai  and  Wusung,  and  was  very  soon- 
torn  up  by  the  Chl&esfe  Government,  Ae  materials- 
being  shipped  over  to  the  island  of  Fonnosa;  where 
they  were'  aDowed  to  rust  away.  Mr.  Morrison 
then  established  himself  in  business  hi  Shanghai  as  a 
dvll  engineer,  making  frequent  trips  to  Peking  and 
into  the  interior  of  China,  visiting  officials  and  en> 
deavouring  to  get  a  system  of  trunk  lines  laid.  Id 
1885  he  entered  into  partnership  with  Mr.  F.  M. 
Gratton,  and  the  firm  of  Morrison  and  Gratton,  a& 
civil  engineers  and  architects,  was  for  many  years- 
connected  with  the  largest  and  .most  imptntaat  works- 
carried  out  at  Shanghai.  The  partnenh^) ,  was  dis- 
solved in  1902,  when  Mr.  Mnrisou  came  to  London 
and  was  assodated  with  Shr  J(An  Wolfe  Bairy  and 
Mr.  Arthur  J.  Barry  as  consulting  engineer  of  the 
Shangbai-Nanldng  Une.  During  his  residence  iik 
CUns  he  took  a  deep  interest  in  publk  affairs  and 
was  for  many  years  a  member'  of  the  Shanghai 
Municipal  Counol,  and  major  ii^'^KDmu^l^  the 
Shanghai  volunteer  corps.i  dby^^UU^^l*^ 
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MEETINGS  OP  THE  SOCIETY. 

Ordinary  Meetings. 

.Wednesday  evenings,  at  8  o'clock : — 
.   MAzcH  15. — "Methods  of  Derign  in  Mdiunme- 
dan  Art."    By  E.  H.  Hamkin.     Sir  Gioeoe 
-BiBOWOOi^  K.C.1.E ,  C.S.I.«  'N^ce-PretideDt  of  fbe 
Society,  in  the  chair. 

Makch  22.—"  The  Freaent  Aspect  of  the  Fiscal 
Qaestion."  By  Sir  Cbarus  Malcolm  Kennrdy, 
K.C.M.G.,  C.B. 

MjWICH  29.—"  British  Woodlands."  By  the 
Right  Hon.  Sir  Herbert  Maxwell,  Bart., 
M.P.  R.  C.  MuMRO-FERGUSON,  M.P.,  win  pre^de. 

April  5.— "Ancient  Architecture  of  the  Great 
Zimbabwe."  By  Richard  A.  Hall. 


Indian  Section. 

Thursday  afternoons,  at  4.30  o'clock : — 

March  16. — "  Manipur  and  its  Tribes."  By  T. 
€.  HoDSON  (late  I.C.S.). 


Colonial  Section. 
Tuesday  afternoons  at  4.30  o'clock  ; — 

March  38.— The  ManaEactares  of  Greater  Britain. 
—II.  AtutralaiBa.'*  By  the  HoH.  Walter  Hart- 
well  jAMBSf  K.C.,  Agent-General  for  and  late 
Fremier  of  Western  Aostnlia. 

Applied  Art  Section. 
Tuesdays,  at  4.30  or  8  o'clock  ;— 

Mazcb  ai,  8  p.m.— "West  Coontiy  Screens 
and  Rood  Lofts."  By  F.  BUOH  Bond,  F.R.I.B.A7 
G.  F.  Bomxr,  R.A.,  wiO  predde. 


Cantor  Lectures. 
Monday  evenings,  at  8  o'clock : — 

Herbert  Laws  Webb,  ''Telephony." 
Four  Lectures. 

Lrcture  I.— March  13.  —  TeUphont  Inttru- 
matis.—Tbt  telephone  industry— The  Bell  tele- 
phone— ^Telephone  receivers — Telephone  transmit- 
ters— Evolution  of  the  modem  transmitter— Design 
of  transmitters  and  receivers — Signalling  appliances — 
Complete  telephone  instmments — Protective  appli- 
ances— Special  f<Hnu  of  tdefdumes — Special  nses  of 
the  tdephone. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

UoKDAT,  March  13...SOCIETY  OF  ARTS,  J<^-Mi«et, 
Adalphi,  W.C.,  8  p.m.  (Cantor  Lecture.)  Mr. 
Herbert  Lam  Webb,  "Telephony."  (Lecture  I.) 
Soireyon,  it,  Great  George- meet,  S.W.,  8  p.m. 
Mr.  B.  Mortn, "  Snrvejors'  Rcpoito  and  Cettifi- 
catra.** 

GeofrapUcat,  TTnhrertlt]'  of  London,  BiirliB(ton> 

gardcni,W.,4p.n.  ' 
CaMwa  Chb,  Chuliw-cms-raad,  W.C  ,  >]  p.m. 
Uedlcal,  II,  ChandM-itmt,  W.,  8|p.a. 


.TUBSBAV,  Maich  i4..Aerona«tical  (at  Ifae  ^ov»H  of  thf 
SociKxr  OP  Arts,  John-street,  Adelphi,  W.C], 
S  p.m.  I.  Hr.  P.  Y.  Alexander,  "Some  Recent 
Experiments  In  Aerodjrnamica."  a.  Mr.  Eric 
Stnart  Brace, "  The  Shape  of  Navlfable  Balloosa,? 

3.  Mr.  E.  C.  Hawkins,  "  Antooutic  Stsblli^." 

4.  Mr.  Alan  A.  Burgoyne,  "  Note  on  an  AIa> 
minlnm  Kite." 

Hellenic  tin  the  Sociflty  of   Antiqnarfes  Room, 

Builington-hoose,  W.),  s  p.m. 
Roral   Institution,  Albemarle-street,  W.,  5  p.a. 

Professor  Pearson,   "Some    Recent  Brometrtc 

Studies."  (Lecture  III  ) 
Medical  and  Cbirnrgical,  so,  Hanover- square,  W., 

8}  p.m. 

Civil  Engineers,  15,  Onat  George- street,  S.W., 
8  p.m.  Lord  Bnner,  "ahiphnUding  for  tb» 
Navy." 

notogr^hic,C6,  Rnssell-aqaar«,W.C.,8  p.m.  Mr. 

5.  D.  Chalmers, "  Some  Results  of  Ltrns  Tnting." 
Anthropological.  3.  Uanover^uare,  W.',  SI  p.m. 
Colonial,  Whitehall  Rooms,  Whitehall-plaice;  S.U~, 

6p.m.  Sir  Charles  Bruce,  "The  Crown. Coloniea." 
Htwtlcnltnnl,  VIncent«qaare,  S.W.,  3  p.m. .  Rev. 

Prof.  Henslow,  "  Bud  Variation." 
WiDinsDAV,  Makch  15...SOCIETY  OF  ARTS,  Jtdin-atreat, 

Adelphi,  W.C,  8  p.n.    Mr.    E.    H.  Hankin, 

"  Methods  of  ]>rsigB  in  Mohammedan  Art." 
Meteorological,  S5,   Great   Geoi^e- street,  .S.W.. 

7I  p.m.  Mr.  Richard  Bentley,  "  The  Growth  of 

Instmmental  Meteorology."      s.  Exhibitira  of 

Meteorological  Instruments. 
Chemical,  Burlington-house,  W.,  5!  p.m. 
Hfcroacopical,  so,  Hanover- square,  W.,  8  p.m.  Mr. 

J.  B.  Stead, "  A  Review  of  Work  done  by  Mettllo- 

gr^hers." 

Sanitary  Engineers,  19,  Bloomsbury-sqnare,  W.C. 

7  p.m.  Mr.  T.  B.  SimmoBS,  "  Hondng  of  tba 
Working  Classes." 

Britirit  Ardueological  Awodatioii,  3*,  SickvOlr- 
street,  W.,  8  p.m. 
TKUitSDAT,  March  ifi...SOCIEIT  OF  ART^  J<din-street, 
Addphi,W.C.,4ip.m.  (In^ Section.)  Mr.T.C. 
Hodson,  "  Manipur  and  its  Tribes." 

Royal,  Burlington-house,  W.,  4^  p.m. 

Aatiqnariea,  Buriington-hoaaa,  W.,  8|  p.m. 

Liaaean,  Burlington  -  honae,  W.,  8  p.m.  i.  Dr. 
Otto  Staff,  "Contributions  to  the  Flora  of 
Liberia."  s.  Hr.  Rupert  Vallentin,  "Penguins 
tuutoAcr  Birds  from  tho  Falkland  Islandaj  and 
Scratched  Roeks  fien  a  Rockhopper's  Roahny." 

Royal  Inttitatioii,  Albemaile-atieet,  W..  5  pju. 
Prof.  H.  H.  Turner,  "  Recent  Astranomical  Pro- 
gress." (Lectnralll.) 

Optical,  so,  Hanover-square,  W.,  8  p.m.  IVeaidential 
Address. 

Historical,  Clifford's-lnn  Hall,'  Fleet-rtreet,  E.C., 
5  p-m. 

Numismatic,  tt,  Albemarie-street,  W.,  7  pm. 
Camm  Club*  Charlnc-cron-nwd,  W.C.,  1^  p.a. 
Friiu*,  March  i7...Royal  laiHtntloR,  Alb— arte  stitet, 

8  p.m.  Weekly  Meetiac.  9  p.m..  Sit  Sqnira 
Bancroft,  "Dramatic  ThongWi:  Retrospective— 
Anticipative." 

Art  Woricen'  Gnfld,  CHfford'i-liB  HiO,'  Fleet- 
street,  E.C.,  8  p.m.  -  ■ 

Quekett  Microecopical  Clob^  an^  mursi 
W.C..  8  p.m. 

Mechanical  En^nnn,  Stacey't^tale,  Weatmiarter, 
S.W.,8pA    Frof.  Dnid  S.  Ovper,  '«F!fsl 
Rapeit  of  A*  Steam-eBfine  Reseat^  CflnuBittse." 
SannuNLV,  March 'i8...Royal  Instatotioa,  Albeasarlc  street. 

V.,3'pA.  FroC J. J. 'n^MB," Electrical Pr^ 
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NOTICES. 


NEXT  WEEK. 
Monday,  March  20,  8  p.m.   (Cantor  Lec- 
ture.) Herbert  Laws  Webb,  "Telephony," 
Lecture  II. 

Tuesday,  March  31,  K  p.m.  (Applied  Art 
Section.)  F.  Bugh  Bond,  F.R.I.B.A., 
"  West  Country  Screens  and  Rood  Lofts." 

Wednesday,  March  22,  8  p.m.  (Ordinary 
Meeting.)  Sir  Charles  Malcolm  Ken- 
nedy, K.C.M.G.,  C.B.,  "  The  Present  Aspect 
of  the  Fiscal  Question." 

Further  details  of  the  Society's  meetings 
will  be  found  at  the  end  of  this  number. 


EXAMINATIONS. 
The  number  of  entries  for  the  Society  of  Arts 
Commercial  Examinations  to  be  held  next 
month  amount  to  25,957,  increase  of  4,367 
on  the  numbers  of  last  year — 21,590.  This 
total  is  made  up  as  follows  : — Advanced  Stage 
5,435,  Intermediate  11,329,  Elementary  9,193. 
The  number  of  centres  at  which  this  year's 
examinations  will  be  held  is  383.  Last  year 
there  were  346. 


CANTOR  LECTURES. 

On  Monday  evening,  March  13,  Mr.  Her- 
HERT  Laws  Webb  delivered  the  first  lecture 
of  his  Course  on  "  Telephony." 

The  lectures  will  be  published  in  the  Journal 
dtiring  the  summer  recess. 


INDIAN  SECTION. 
On  Thursday  afternoon,  March  16;  Sir 
George  Birdwood,  K.C.LE.,  C.S.I. ,  iu  the 
chair. 

The  paper  read  was  "  Manipur  and  its 
Tribes,"  by  T.  C.  Hodson  (late  LC.S.). 

The  paper  and  report  of  the  discussion  will 
be  published  in  a  future  nnmber  of  the 
Journal. 


THE  ALBERT  MEDAL. 

The  Council  will  proceed  to  consider  the 
award  of  the  Albert  Medal  for  1905  early  in 
May  next,  and  they,  therefore,  invite  members 
of  the  Society  to  forward  to  the  Secretary,  on 
or  before  the  ist  April,  the  names  of  such 
men  of  high  distinction  as  they  may  think 
worthy  of  this  honour.  The  medal  was  struck 
to  reward  '*  distinguished  merit  in  promoting 
Arts,  Manufactures,  and  Commerce,"  and  has 
been  awiarded  as  follows  in  previous  years : — 

In  1864,  to  Sir  Rowland  Hill,  K.C.B.,  F.R.S., 
"  for  his  great  services  to  Arts,  Manufactures^,  and 
Commerce,  in  the  creation  of  the  |>enny  postage,  and 
for  his  other  reforms  in  the  postal  system  of  this 
coantry,  the  benefits  of  which  ba\'e,  howei-er,  not 
been  confined  to  this  country,  btit  have  extended  over 
the  ci^■i1isefl  world." 

In  1865;  to  his  Imperial  Majesty,  Napoleon  III. 
"  for  distinguished  merit  in  |Homoting,  in  many  ways, 
by  his  personal  exertions,  the  international  progress 
of  Arts,  Manufactures,  and  Commerce,  the  proofs  of 
which  are  aiTorded  by  his  judicious  patronage  of  Art, 
his  enlightened  commercial  policy,  and  especially  by 
the  abolition  of  passports  in  favour  of  British  sub- 
jects," 

In  1866,  to  Michael  Faraday,  D.C.L.,  F.R.S., 
'*  for  discoveries  in  electricity,  magnetism,  and 
cbemistiy,  which,  in  their  rebtion  to  the  industries 
of  the  worldi'have  so  largely  promoted  Arts,  Mann- 
fiictures,  and  Commerce." 

In  1867,  to  Mr,  (afterwards  Sir)  W.  FothergJll 
Cooke  and  Professor  (afterwards  Sir)  Charles  Wheat- 
stone,  F.R.S.,  "in  recognition  of  their  joint  labours 
in  establishing  the  first  electric  telegraph." 

In  1868,  to  Mr.  {afterwards  Sir)  Joseph  Whitworth, 
LL.D.,  F.R.S,,  "  for  the  invention  and  manufacture 
of  instruments  of  measurement  and  uniform  standards 
by  which  the  production  of  machinery  has  been 
brought  to  a  state  of  perfection  hitherto  unap- 
proached,  to  the  great  advancement  of  Arts,  Manu- 
factures and  Commerce." 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of 
the  Institute  of  France,  For.  Memb.  R.S.,  Chevalier 
of  the  Legion  of  Honour,  &c.,  "for  his  numerous 
valuable  researches  and  writings,  which  have  con- 
tributed most  importantly  to  the  develqpjnent  -of 
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food  economy  and  agriculture,  to  the  advancement 
of  chemical  idence,  and  to  the  benefits  derived 
from  that  icience  Arts,  Manufactures,  and  Com* 
mcrce." 

'  In  1870,  to  Vicomte  Ferdinand  de  Lesseps, 
Member  of  the  Institnte  of  France,  Hon.  G.C.S.I., 
"  for  services  rendered  to  Arts,  Manufactures,  and 
Commerce,  by  the  realisation  of  the  Suez  Canal." 

In  1871,  to  Mr.  (afterwards  Sir)  Henry  Cole, 
K.C.B.,  *'  for  his  important  services  in  promoting 
Arts,  Mann&ctutes,  and  Conunerce,  especially  in 
uding  the  establishment  and  development  of  Inter- 
national Exhibitions,  the  Department  of  Science  and 
Art,  and  the  South  Kensington  Museum." 

In  1872,  to  Mr.  (afterwards  Sir)  Henry  Bessemer, 
F.R.S.,  "  for  the  eminent  services  rendered  by  him 
to  Arts,  Manufactures,  and  Commerce,  in  developing 
the  manufacture  of  steel." 

In  1873,  to  Michel  Eug&ne  Chevreul,  For.  Memb. 
R.S.,  Member  of  the  Institute  of  France,  "for  his 
chemical  researches,  especially  in  reference  to  saponi- 
fication, dyeing,  agriculture,  and  natural  history,  which 
for  more  than  half  a  century  have  exercised  a  wide 
influence  on  the  industrial  arts  of  the  worid.** 

In  1874,  to  Mr.  (afterwards  Sir)  C.  W.  Siemens, 
D.C.L.,  F.R,S.,  "for  bis  researches  in  connection 
with  the  kws  of  heat,  and  the  practical  applications 
of  them  to  fiimaces  used  in  the  Arts;  and  for  his 
improvements  in  the  manufacture  of  iron ;  and  gener- 
ally for  the  services  rendered  by  hira  in  connection 
with  economisation  of  fuel  in  its  varioas  applications 
to  Manufactures  and  the  Arts." 

In  1875,  to  Michel  Chevalier,  "  the  distinguished 
French  statesman,  who,  by  his  writings  and  persistent 
exertions,  extending  over  many  years,  has  rendered 
essential  services  in  promoting  Arts,  Manufactnres, 
and  Commerce." 

In  1876,  to  Sir  George  B,  Aiiy,  K.C.B.,  F.R.S., 
Astronomer  Royal,  "  for  eminent  services  rendered 
to  Commerce  by  his  researches  in  nautical  astronomy 
and  in  magnetism,  and  by  his  improvements  in  the 
application  of  the  mariner's  compass  to  the  navigation 
of  iron  ships." 

In  1877,  to  JeanBaptiste  Dumas,  For.  Memb.R.S., 
Member  of  the  Institute  of  France,  "  the  distinguished 
chemist,  whose  researches  have  exercised  a  very 
material  influence  on  the  advancemcQt  of  the 
Industrial  Arts." 

In  1878,  to  Sir  Wm.  G.  Armstrong  (afterwards  Lord 
Annstroag),  C.B.,  D.C.L.,  F.R.S.,  because  of  his 
distinctiini  as  an  engineer  and  as  a  scientiiic  man, 
and  because  by  the  development  of  the  transmission 
of  power — hydraulically — due  to  his  constant  efforts, 
extending  over  many  years,  the  manufactures  of  this 
country  have  been  greatly  aided,  and  mechanical 
power  beneficially  substituted  for  most  laborious  and 
injurious  labour." 

In  1879,  to  Sir  William  Thomson  (now  Lord 
Kdvin).  LL.D.,  D.C.L.,  F.R.S.,  "on  account  of 
the  signal  service  rendered  to  Arts,  Manufactura, 
»nd  Conunerce,  by  his  electrical  researches,  especially 


with  reference  to  the  transnrission  of  telegraphic 
messages  over  ocean  cables." 

In  1880,  to,  James  Prescott  Joule,  LL.D.,  D.C.L., 
F.R.S.,  "for  having  established,  after  most  laborious 
research,  the  true  relation  between  heat,  electricity, 
and  mechanical  work,  thus  affording  to  the  engineer 
a  sure  guide  in  the  application  of  science  to  industrial 
pursuits." 

In  1881,  to  August  Wilhehn  Hofinann,  M.D., 
LL.D.,  F.R.S.,  Professor  of  Chemistry  in  the 
University  of  Berlin,  "  for  eminent  services  rendered 
to  the  Industrial  Arts  by  his  investigations  in  organic 
chemistry,  and  for  his  successful  labour  in  promoting 
the  cultivation  of  chemical  edncation  and  research  in 
England." 

In  1882,  to  Louis  Pasteur.  Member  of  the  Institute 
of  France,  For.  Memb.  R.S.,  "for  his  researches  in 
connection  with  fermentation,  the  preservation  of 
wines,  and  the  propagation  of  zymotic  diseases  in 
silkworms  and  domestic  animals,  whereby  the  arts 
of  wiue-making,  silk  production,  and  agriculture 
ha\*e  been  greatly  benefited." 

In  1883,  to  Sir  Joseph  Dalton  Hooker,  K.C.S.I., 
C.B.,  M.D.,  D.C.L.,  LL.D.,  F.R.S.,  "for  the 
eminent  services  which,  as  a  botanist  and  scientiiic 
traveller,  and  as  Director  of  the  National  Botanical 
Department,  he  has  rendered  to  the  Arts,  Manufac- 
tures, and  Commerce  by  promoting  an  accurate  know- 
ledge of  the  Boras  and  economic  vegetable  products 
of  our  several  colonies  and  dependencies  of  the 
Empire." 

In  1884,  to  Captain  James  Buchanan  Eads,  "the 
distinguished  American  engineer,  whose  works  have 
been  of  soch  great  service  in  imiwoving  the  water 
commnmcationa  of  North  America,  and  have  thereby 
rendered  valuaUe  aid  to  the  commerce  of  the  world." 

In  1885,  to  Mr.  (afterwards  Sir)  Henry  Doulton, 
<«in  recogniticm  of  the  impulse  given  by  him  to  the 
production  of  artistic  pottery  in  this  country." 

In  1886,  to  Samuel  CunlifTe  Lister  (now  Lord 
Masbam),  "  for  the  services  he  has  rendered  to  the 
textile  industries,  especially  by  the  snbstitu'Jon  of 
mechanical  wool  combing  for  hand  combing,  and 
the  introduction  and  development  of  a  new  industry 
— the  utilisation  of  waste  silk." 

Jn  1887,  to  Her  Majesty  Queen  Victoria,  "  in 
commemoration  of  the  progress  of  Arts,  Mannfactures, 
and  Commerce  thronghont  the  Empire  during  the 
fifty  years  of  her  reign." 

In  1888,  to  Professor  Hermann  Lonia  Hdmhdte, 
For.  Memb.  R.S.,  "  in  recognition  of  the  ^-alne 
his  researches  in  various  branches  of  science  and  of 
their  practical  results  upon  music,  painting,  and  the 
useful  arts." 

In  1889,  to  John  Percy,  LL.D.,  F.R.S.,  "  for  Us 
achievements  in  promoting  the  Arts,  Manufactures, 
and  Commerce,  through  the  wt^d-wide  influence 
which  his  researches  and  writings  have  had  npon  the 
progress  of  ihft  science  and  practice  of  metallurgy." 

In  1890,  to  Waiiam  Henry^Ceridn.  FJ<.S.,  *'fiar 
his  discovery  of  thBignu^htt4^®^^i!^=°l°<"™X 
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matter  from  coal  tar,  a  discovery  which  led  to  the 
establishment  of  a  new  and  important  indostiy,  and 
to  the  utilisation  of  large  quantities  of  a  previously 
worthless  material.** 

la  1891,  to  Sff  Frederick  Abel,  Bart.,  G.C.V.O., 
K.C.B.,D.CX.,D.Sc.,  F.R.S.,  "in  recognition  of  the 
maimer  in  which  he  has  promoted  several  important 
classes  of  the  Arts  and  Manufactures,  by  the  appli- 
catiou  of  Chemical  Science,  and  especially  by  his 
researches  in  the  manufacture  of  iron  and  of  steel ; 
and  also  to  acksowledgment  ot  the  great  services 
be  has  rendered  to  the  State  in  the  provisioo  of 
>mi»OTed  war  material,  and  as  Cheniiat  to  the  War 
JDepartment.** 

In  1893,  to  Thomas  Alva  Edison,  **  in  recognition 
of  the  merits  of  his  numm>us  and  valuable  inventions, 
especially  his  improvements  in  telegraphy,  in  tele- 
phony, and  in  electric  lighting,  and  for  his  discovery 
of  a  means  of  reproducing  vocal  sounds  by  the  phono- 
graph." 

In  1893,  to  Sir  John  Bennet  Lawes,  Bart.,  F.R.S., 
and  Sir  Henry  Gilbert,  Ph.D.,  F.R.S.,  "for  their 
joint  services  to  scientific  agriculture,  and  notably  for 
the  reseuches  which,  throughout  a  period  of  fifty 
years,  have  been  carried  on  by  them  at  tbe  Experi- 
anental  Farm,  Rothamsted." 

In  1894,  to  Sir  J(»eph  (now  Lord)  Lister,  F.R.S., 
for  the  discovery  and  estabKdmient  ttf  the  antiseptic 
fnetbod  of  treating  wooods  and  injuries  by  which  not 
«Bly  has  the  art  of  surgery  being  generally  promoted, 
and  human  life  saved  in  all  parts  of  the  world,  but 
extensive  industries  have  been  created -for  the  supply 
of  materials  required  for  canying  the  treatment  into 
■effect.'* 

In  1895,  to  Su-  Isaac  Lowthian  Bell,  Bart.,  F.R.S., 
^■in  recognition  of  the  services  he  has  rendered  to 
Arts,  Manufactures,  and  Commerce  by  his  metal- 
tmrgical  researches  and  the  resulting  development  of 
4lie  iron  and  steel  industries." 

In  1896,  to  Prof.  Dav^  Edward  Hng^  F.R.S., 
""in  lecognitioo  of  tbe  services  he  has  rendered  to 
Arts,  Manufactures,  and  Commerce,  by  his  numerous 
inventions  in  electricity  and  magnetism,  especiaUy 
the  printing  telegraph  and  the  microphone." 

In  1897,  to  George  James  Symons,  F.R.S.,  "for 
(be  services  he  has  rendered  to  the  United  Kingdom 
4>y  affording  to  engineers  engaged  in  the  water 
^pply  and  the  sewage  of  towns  a  trustworthy  basis 
<br  their  work,  by  establishing  and  carrying  on 
aiming  nearly  forty  years  ^stematic  observations 
^now  at  over  3,000  stations)  of  the  rainfall  of  the 
JBritiA  Isles,  and  \if  recording,  tabulating,  and 
graphically  indicating  the  results  of  these  observa- 
tions in  the  annual  volumes  published  by  himself." 

In  1898,  to  Professor  Robert  "Wilhelm  Bunsen, 
Af.D.,  For.  Memb.  R.S.,  "in  recognition  of  his 
nnmerous  and  most  valuable  applications  of  Chemistry 
and  Ph^ics  to  the  Arts  and  to  Manufactures." 

la  iS**,  to  Sir  WilUam  Crookes,  F.R.S.,  "for 
iiis  CKtensive  and -laborious  researches  in  chemiatty 
And  in  phyrioa ;  .raeatdies  which  have,  in  many  in< 
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stances,  devdoped  into  useful  practical  applications  in 
the  Arts  and  Mannfactures." 

In  1900,  to  Henry  WOde,  F.R.S.,  "for  the  dis- 
covery and  practical  demonstration  of  the  indefinite 
increase  erf"  the  magnetic  and  electric  forces  from 
quantities  indefinitely  small,  a  discovery  now  used  in 
all  dynamo  machines ;  and  for  its  application  to  the 
production  of  the  electric  search.light,  and  to  the 
electro-deposition  of  metals  from  tfaeir  solutions." 

In  1901,  to  His  Majesty  the  King,  "in 
recognition  of  the  aid  rendered  by  His  Majesty  to 
Arts,  Manufactures,,  and  Commerce  during  thirty- 
eight  years'  Presideiicy  of  the  Society  of  Arts,  by 
undertaking  the  direction  of  important  eihibitions 
in  this  country  and  the  executive  control  of  British 
representation  at  International  Exhltdtions  abroad 
and  also  by  many  other  services  to  the  cause  of 
British  Industry." 

In  1902,  to  Professor  Alexander  Graham  Bell, "  for 
his  invention  of  the  Telephone." 

In  1903, to  SirCharlesAugustusHartley,K.C.M.G., 
"in  recognition  of  his  services,  extending  over  44 
years,  as  Engineer  to  the  International  Commission 
of  the  Danube,  which  have  resulted  in  the  opening  up 
of  the  navigation  of  that  river  to  ships  of  all  nations, 
and  of  hb  simiUr  services,  extending  over  ao  years, 
as  British  Commissioner  on  the  International  Tech- 
nical Commiasion  of  the  Snez  Canal." 

In  1904,  to  Walter  Crane,  "  in  rccogniticKi  of  the 
services  he  has  rendered  to  Art  and  Industry  by 
awakening  popular  interest  in  Decorative  Art  and 
Craftsmanship,  and  by  promoting  the  recognition  of 
English  Art  in  the  form  most  material  to  the  com- 
mercial prosperity  of  the  country," 
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COLONIAL  SECTION. 

Tuesday  afternoon,  February  28th;  the  Right 
Hon.  Viscount  Ridley  in  the  chair. 

The  Chairuan  said  as  one  who  had  spent  a  cer- 
tain amount  of  his  time,  and  not.  he  might  say,  the 
least  pleasant  part  of  his  time,  in  Canada,  he  had  very 
great  {Measure  in  taking  the  chair  that  afternoon. 
Ever  since  his  connection  with  the  country  his  interest 
In  the  affairs  of  the  Dominion  had  been  unceanng. 
He  thought  that  all  would  be  agreed  that  the  Society 
of  Arts,  in  arranging  a  series  of  papers,  <^  wUdi  the 
present  one  was  the  first,  upon  the  industries  of  our 
colonies,  was  performing  a  very  great  swvice.  He 
thought  it  was  a  strange  thing  that  England  did  not 
take  a  more  active  interest  in  the  affairs  of  the  Empire. 
However,  without  touching  upon  that  dangerous 
subject,  the  Fiscal  question,  be  thought  he  might  say, 
with  the  acteement  of  everybody,  Uj^  at  the  present 
moment  attention  wasDt^gtji(9itj^^fi|&  fo- 
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cnssed  upon  the  poation  of  the  colonies  and  tbeir 
industries,  and  that  papers  such  as  the  one  about  t6 
be  read  were  or  very  great  value  in  dissemioatiDg 
information  on  and  stimulating  interest  in  the 
subject. 

The  paper  read  wa^ — 

THE   MANUFACTURES  OF  GREATER 
BRITAIN. 

I.~DoMiNioN  OF  Canada. 

By  C.  F.  Just. 

Cam«d$an  Govemmeni  Service,  LondoH, 

It  is  impossible  to  overrate  the  value  of 
the  educational  work  carried  on  for  many 
years  by  the  Colonial  and  Indian  Sections 
of  the  Society  of  Arts.  To  a  student  of 
the  British  Empire  a  review  of  that  work 
forms  a  useful  index  to  the  widening'  of  know- 
ledge and  interest  in  our  Colonies  which 
has  taken  place  in  the  Mother  Country. 
General  papers  on  the  Colonies  have  had  their 
day,  and  have  yielded  place  to  treatises  on 
special  colonial  characteristics  and  interests, 
phases  of  life  and  progress,  economic  and 
political.  In  this  respect  the  present  series  of 
papers  marks  a  fresh  departure  in  the  educa- 
tion of  our  fellow  subjects  at  home  in  the  pro- 
gress of  the  outljring  portions  of  the  Empire. 
There  is  no  need,  therefore,  to  speak  of 
Canada  in  general  terms.  Her  agricultural 
development  is  well  known — it  has  become 
the  envy  of  the  world  ;  her  forests  and 
fisheries  are  exploited  on  an  unexampled 
scale ;  her  mineral  wealth,  while  as  yet 
hardly  touched,  is  known  to  be  vast,  and  is 
to  be  the  reward  of  enterprise  in  the  im- 
mediate future.  Few,  however,  even  of  the 
best  instructed,  think  of  Canada  except  as  a 
rich  storehouse  of  products  of  the  soil,  the 
forest,  mine,  and  stream. 

My  theme  this  afternoon  is  Canada's  manu- 
facturing industries.  Canada  is  unquestionably 
the  most  advanced  industrially  of  the  self- 
governing  colonies.  The  popular  view  here  is 
that  at  best  Canada's  manufacturing  resources 
are  as  limited  as  her  population  is  limited— I 
hope  to  show  you  the  contrary— least  of  all  is 
the  idea  entertained  of  her  future  as  a  com- 
petitor with  other  countries  in  great  industrial 
tournaments ;  and  yet  nothing  less  than 
this  is  certain  within  the  immediate  hiture. 
Living  alongside  the  most  progressive  and 
industrial  nation  of  the  world,  Canadians 
have  seen  what  maou&ctures  can  accomplish 


in  the  building  up  of  the  State  within  a  short 
span  of  time  ;  they  have  rightly  felt  that,  with 
no  meaner  country  than  that  of  their  neigh- 
bours, the  same  industrial  destiny  must  be 
theirs  in  good  time,  and,  as  events  are  proving, 
rather  sooner  than  later. 

The  stirring  of  national  life,  which  found 
practical  expression  in  the  Act  of  Confederation 
in  1867,  fed  the  natural  desire  of  Canadians  t* 
become  a  self-contained  modem  State.  The 
refusal  of  the  United  States  to  renew  the 
Reciprocity  Treaty  (1855-66),  under  which 
a  large  trade  had  been  built  up  in  that 
market,  hit  Canadian  interests  hard ;  new 
outlets  had  to  be  found  for  their  products,  but 
it  served  only  to  strengthen  the  resolve  of  thfr 
people  for  economic  independence.  A  period 
of  ten  years*  depression  followed.  It  was- 
accentuated  by  the  high  -  tariff  policy  of 
the  United  States,  with  its  corollary 
of  dumping  surplus  production  on  the 
Canadian  market,  to  the  great  disadvantage 
of  the  Canadian  manufacturers  struggling  t» 
build  up  local  industries.  In  Canada  this 
period  was  also  one  of  experiments  in  low 
revenue  tariffs,  which,  fw  reasons  of  self- 
defence,  it  was  found  necessary  to  increase 
from  time  to  time. 

A  National  Policy. 
Circumstances  at  length  brought  the  tariff 
policy  of  the  country  to  an  issue.  Canadians 
had  to  deal  with  an  actual  condition,  not  a 
theory,  and  they  decided  ultimately  to  adopt 
a  tariff  which  would  protect  and  foster  home 
industries,  as  set  fortii  in  the  famous  reso- 
lution moved  by  Sir  John  Macdonald  in  the 
House  of  Commons  in  1878  : — 

< '  That  this  House  is  of  the  opinion  that  the  welfare- 
of  Canada  requires  the  adoption  of  a  national  policy 
uriiich,  by  a  judicious  readjustment  of  the  tariff,  will 
benefit  and  foster  the  agricnltnialj  the  mining,  the- 
manufacturing,  and  other  interests  of  the  Dmnfauon  t 
that  such  a  policy  will  retain  in  Canada  thousands  of 
our  fellow  countrymen  now  obliged  to  ezpatriate- 
themselves  in  search  of  the  employmeot  denied  to- 
them  at  home,  will  restore  prosperity  to  our  struggling 
industries  now  so  sadly  depressed,  will  prevent 
Canada  being  made  a  sacrifice  market,  will  encounige- 
and  develop  an  active  inter-provincial  trade,  and 
moving,  as  it  ought  to  do,  in  the  direction  of  a 
recifwodty  of  tariffk  with  our  ndghbours,  so  far  as- 
the  varied  interests  of  Canada  may  demand,  wiU 
greatly  tend  to  produce  for  tl^  cooDtiy  eventnalljr 
reciprocity  of  trade." 

This  national  policy,  broadly  speaktog,  has 
held  the  field  ftoitiietbai^^g  Vik 
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expediency  has  been  conGrmed  under  the 
ceaseless  aggressive  high-tariff  policy  of  the 
United  States  of  the  last  three  decades, 
which,  under  the  McKinley  and  subsequent 
tariffs,  was  framed  with  special  reference  to 
Canadian  primary  and  other  industries  com- 
peting with  their  own.  Canadian  endurance 
was  tried  in  the  fire.  The  situation  called 
for  the  complete  readjustment  of  Canada's 
markets.  Canada's  salvation  was  found 
to  lie  in  developing  her  market  in  the 
Mother  Country,  which  offered  stable  con- 
ditions of  trade  ;  these  she  could  never 
expect  to  enjoy  from  the  United  States.  The 
results  have  secured  for  her  both  a  great  per- 
manent increase  of  trade,  and  have  made  her 
economically  independent  of  the  United  States. 
To-day,  trade  depressions  and  financial  crises 
■across  the  frontier  no  longer  seriously  affect 
business  in  the  Dominion.  Canada  also  has 
incidentally  more  than  regained  the  volume 
of  her  trade  exchanges  even  with  the  United 
States,  with  this  improvement,  that  this  trade 
is  now  on  a  footing  which  it  is  possible  for 
Canada  to  control  and  regulate  to  her  advan- 
tage as  circumstances  may  dictate.  But  I  am 
anticipating.  The  National  Policy  brought 
^eat  and  immediate  industrial  activity  in  its 
train  ;  the  Canadian  home  market  received  at 
once  the  benefit  of  the  vast  expenditure  on  the 
Canadian  Pacific  RaiU-ay  and  other  public 
works,  and  of  the  rapid  settlement  of  the  new 
prairie  hinterland  thrown  open  by  railways  to 
£-esh  immigrants. 

The  Census  of  1881  already  reflects  this 
j^wth  of  Canada's  industrial  position.  It 
was  roughly  double  that  of  i8;j  in  the  capital 
invested,  the  wages  paid,  the  persons  employed, 
.and  in  the  consumption  of  home-manufactured 
products.  A  number  of  causes,  however, 
conspired  to  retard  the  expansion  in  manufac- 
tures that  was  expected.  Among  them  must 
be  mentioned  the  check  to  settlement  in  the 
West  due  to  restrictive  measures  imposed  in 
Europe  on  emigration,  to  the  results  of  wild 
land  speculation  in  the  West  which  was  very 
;general,  to  the  disturbances  which  led  to  the 
"Korfh-West  Half-breed  Rebellion  of  1885 ; 
jind,  above  all,  to  the  continued  drain  of  the 
-native-bom  population  to  the  United  States,  now 
liappily  at  an  end.  It  is  not  generally  known 
in  this  country  how  serious  this  draifi  has  been 
in  the  past,  but  an  estimate  of  3,000,000  people 
of  Canadian  origin  and  of  their  descendants 
living  in  the  United  States  would  not  be  wide 
x>f  the  mark.  This  fact  alone  explains  the 
need  of  the  opening  up  of  Western  Canada  for 


settlement,  and  of  developing  the  industries  of 
the  country  to  attract  and  retain  population  in 
the  Dominion.  It  is  also  now  recognised  that 
inexperience  of  the  working  of  economic  con- 
ditions, imprudent  additions  to  the  tariff,  threw 
burdens  upon  industry  which  hampered  enter- 
prise ;  nevertheless,  the  progress  of  manufoc- 
tures  shown  in  the  Census  of  iSgi,  and  again 
of  1901,  must  impress  every  thoughtful  person 
with  the  enterprise  of  Canadian  captains  of 
industry,  and  the  increasing  diversity  and 
importance  of  industrial  production  in  the 
Dominion. 

With  the  advent  to  power  of  the  Laurier 

Ministry  in  1896,  important  readjustments  of 
the  tariff  took  place.  The  anachronisms 
referred  to  were  pruned  away,  and  relief  was 
granted  in  a  multitude  of  cases.  Industiy  at 
once  responded  to  the  change.  Great  advan- 
tage also,  political  and  economic,  attended 
the  introduction  of  the  British  preference 
policy.  In  Canada  its  effect  was  to  cheapen 
the  cost  of  living  all  round — as  the  rebate 
on  British  imports  influenced  the  prices  of 
American  imports  and  of  home-made  articles 
— and  to  leave  in  the  pockets  of  the  people 
millions  of  dollars  for  useful  expenditure: 
Employment  became  and  has  remained  most 
active  ever  since,  and  the  sufficiency  of  the  new 
tariff  policy  has  been  epitomised  recently  by 
the  Toron/o  Globe  in  the  comment,  "that  the 
supply  of  labour  has  been  found  inadequaU  is 
the  best  proof  that  the  tariff  is  adequate." 

Simultaneously  with  the  year  1896  com- 
menced that  extraordinary  improvement  in 
Canada's  position  which  has  continued  up  to 
the  present  time,  the  end  of  which  we  believe 
to  be  still  fax  off.  The  drain  of  popidation  to 
the  United  States  has  ceased ;  immigration 
has  poured  into  the  country  in  a  f^irtilising 
stream.  The  increase  in  population  during 
this  period  has  been  estimated  recently  by  Sir 
Richard  Cartwright  at  no  less  than  mil- 
lions. Trade  and  commerce  has  doubled  (1896, 
231,601,000  dols.  ;  1903,  459,640,000  dols.); 
the  revenue  has  doubled  (1896,  33,978,000 
dols. ;  1904,  66,037,600  dots.},  providing  sur- 
pluses aggregating  some  40,000,000  dols.  in 
eight  years.  The  Public  Debt  has  not  only 
been  reduced,  but  large  expenditures  on  re- 
munerative public  works  have  been  met  out  of 
surplus  revenue  without  adding  a  shilling  to 
the  burdens  of  the  tax-payer.  The  general 
manager  of  the  Canadian  Bank  of  Commerce, 
speaking  at  the  annual  meeting  in  January 
last  on  the  general  positioiuof  the  country 
said: —  Digitized  by  CjOOglC 
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"  Daring  the  last  ten  years  the  basinets  of  banking 
in  Canada  has  increased  as  mach  as  in  the  preceding 
eighty  years.  The  depodts  of  the  people  have  not 
merely  grown  eaaormonsly  in  the  aggregate,  bat  they 
have  grown  rrom  52  d<^.  16  cents  to  99  dols.  per 
head  of  popolation." 

Census  Returns. 
In  no  direction  has  the  improvement  been 
felt  more  than  in  Canada's  maDufacturing 
industries.  The  following  Table  shows  the 
statistical  position  of  their  growth  by  1901 
compared  with  1891  and  1881,  and  the  distri< 
hution  of  the  industrial  establishments  (1901) 
by  Provinces  :— 


I.  Const^dation,  shown  in  decrease  (11  per  cent.> 
of  the  number  of  establishments  of  five  emfloyis  and 
over. 

3.  Great  tQcrease  of  capital  invested  {48*83  per 
cent.). 

3.  Not  a  coneqwndii^  increase  to  valoe  of  products 
pn  dollar  of  ca{Htal  {1901,  1-03;  1891,  1*21  pes' 
dollar). 

4.  Decrease  in  avenge  wage  (5*04  per  hand  per 
annnm). 

5.  Increase  in  value  of  product  per  employi  {14-7& 
against  I3'34in  1891. 

During  the  four  years  that  have  elapsed^ 
Canada's  industrial  progress  has  moved  at 
such  a  greatly  accelerated  pace  as  to  make 


I  iSSi. 

1891. 

1901.* 

■ 

#165.302,000 



§296,350,000 

$44it353.o6o 

•309.676.000 

§359,082,000 

*45».7"5.77i 

12,404 

11,136 

*54.935 

269,093 

306,694 

IS9,4a9.«>o 

»;8,492.34S 

•88.143.47* 

♦254 

§292-44 

§287-40 

*  It  ibMild  be  obMTved  that  the  figurv*  of  the  lait  two  ceniu*e«  refer  to  maMu/ttcturiHg  iDduttries  onlj,  and  tbftt 
the  bull  of  CDnmeration  excludes  all  induitrial  eatabliihments  emplojing^  under  five  hands.  The  fifni«s  af  1S81  are 
on  tbo  eld  basis— tbey  include  mch  indutnea  as  dairy  factories,  abbatoin,  ftc,  aad  «tf  latabliAaaats  aSordioc 
Indutrial  or  haad^employiamit,  Aowtvtr  tmmU. 


Province!. 

Nnmber  of 
Establithaients. 

Ca^tal  Invested. 

Coit  of  Materials. 

Value  of  Product*. 

Dollars. 

DollaiB. 

DoUsn. 

392 

22,901,892 

7,246,684 

19.447,-78 

324 

7.539.691 

7.955,504 

",927.439 

919 

20,741,170 

10,814,014 

20,972,470 

I.I88 

34,586,416 

13,161,077 

23.592,513- 

6.543 

214,972,375 

138.230400 

«4i.533486 

334 

2,081,766 

1,319,058 

2,326,708 

4.845 

142,403,407 

86,679,779 

158.287,994 

105 

1.689,870 

1,121,342 

1,964,987 

14,650 

446,916,487 

266,527,858 

481,053,875 

'  Inclndiuf  dairy  factories. 


In  Table  A  (p.  445)  will  be  found  an 
analysis  of  the  comparative  position  in  1891 
and  1 901  of  the  Canadian  manufacturing  in- 
dustries classified  by  groups,  from  which  a 
useful  survey  of  the  diversity  of  the  manu- 
factures and  the  relative  importance  of  each 
respective  branch  can  be  obtained. 

The  Dominion  statistician  summarises  his 
conclusions  in  regard  to  the  Census  of  1901' 
as  follows: — 

"  Statistical  Y«ar-book  of  Canada,  1903. 


the  figures  of  1901  no  longer  reliable.  An 
authoritative  writer  on  the  subject,  in  the- 
Toronto  Globe  of  July  last,  estimates  the 
maaufacturing  position  to-day  at  15,000 
factories,  representing  invested  capital  of 
500,000,000  dols.,  producing  goods  of  a  like 
amount,  and  emj^oying  half  a  million  of 
people.  It  is  now  estimated  that  40  per  cent.. 
of  Canada's  population,  taken  at  six  millions,  is- 
dependent  upon  her  manufacturing  industries* 
{See  Table  B.  p.  ^^J^,    GoOglc  ' 
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TABLE  A. — MANUFACTuaHS  of  1891  and  1901,  Ci-assifiid  aud  Compared, 


Groapf. 

Nmnber 
of 

eitabliih- 

menta. 

Capital. 

Number  of 
employees. 

Wages. 

Value  of 
Products. 

Doll. 

Doll. 

Dolt. 

Aims  and  ammtinition,  1891  . , 

928,356 

501 

190,547 

977.255 

M            It  1401 

H 

".675,675 

611 

210,273 

1,054,000 

Books  and  statkma;,  1891 

418 

10,074,520 

9,187 

3,631,337 

9,769,963 

>,           „       1901  •• 

5^9 

i/>i5.97t 

10,724 

4,284,139 

13.796,151 

404. 

8.177,913 

10,070 

4,102,089 

15,889,364 

4C9 

H.a4i,7P? 

.  14.453 

6,065,065 

19,420,999 

in 

3i4JOi747 

1,776 

632,331 

3,739.219 

120 

15.710,843 

2,259 

787,723 

6,368,743 

Drinks  and  stimulants,  1891  . , 

'328 

23.377,134 

9.596 

3,247,998 

27,169,167 

»         >,         1901  .. 

'384 

39,340^286 

",27S 

3.970,859 

36,034,328 

88 

3,213,442 

2,632 

560,785 

3,168,821 

79- 

3,901^905 

2,621 

574,171 

4,211,806 

941 

6,101,819 

22,758 

1,840,069 

i2,cog,o;o 

1,218 

13.896,363 

18,030 

2,094,538 

31,951.369 

600 

22,308.422 

10,01.0 

2,901,192 

40,876,766 

793 

»4.;3J'.a5> 

3,650,356 

47,492,461 

FaraHnie,  booses,  and  bnfldings,  1891 . . . , 

1,077 

»9,ayi.497 

18,674 

6,657,468 

27.070,391 

ft  >, 

1901.. .. 

888 

42,409,724 

>7,t63 

5.167,252 

24,988,932 

63 

2.581,540 

1,059 

458,570 

1,958,109 

54 

2,260,430 

1,544 

633,273 

2,491,622 

Leather,  boots  and  shoes,  1891  , 

557 

14,186,586 

l6,020 

4864,737 

24,364,469 

„            »       1901  . 

439 

21,558,894 

19.332 

6,082,431 

34,853,019 

118 

19,824,968 

3,64a 

1,161,601 

6,606,549 

13a 

27,632,868 

8,810 

2,040,689 

".317,374 

Machine^  tools,  and  implements,  1891,. 

1,106 

44,674,648 

33,507 

13,328,783 

48,281,430 

»  II 

1901.. 

969 

77.712,502 

38,923 

15,424,844 

91,636,978 

7J 

1,428,670 

1,186 

429,936 

2,846,375 

63 

3.085,130 

1,364. 

431.879 

3,325,159 

2,740 

64,553,220 

59.132 

16,401,323 

63,591  ,6h 

2,469 

84.319.29S 

66,475 

15,611,996 

71,713,699 

Mathematical,  &c.,  instnmients, 

1801  .... 

4 

■  27,000 

9,200 

37,800 

1901  .... 

4 

:  115.700 

140 

47,136 

199,750 

50 

2,337.707 

2,124 

941,013 

3,292.718 

46 

4,290,847 

2,669 

1.096,309 

3.380,727 

162 

2,182,201 

3.420 

1.080,753 

3,356,259 

60 

3.503^434 

2,744 

866,695 

2,291,668 

Sume,  clair,  and  glass,  i89r  . . , 

73* 

71635,231 

11,370 

■  3.246,754 

9,075,092 

»    1901  ... 

6-7 

7,"7;24S 

9.370 

2,335.592 

5,820,544 

Teatile  labrics  and  diess,  1891  . 

2,727 

39,445,118 

51,553., 

12,600,335 

54,336,936 

,1           >.       1901  . 

1,648 

55,792,164 

62,705 

14,885,366 

62,035,654 

82 

644.«77 

■  841 

205.525 

665,230 

141 

2,77%828 

■  3,777 

-  1^182,866 

8,390,594 

12,404 

11,126 

296,350.316 
441,053,060 

269,093  ■ 
306,694 

— '■  & 

78i492,315 
88,i43,4Z2 

359,082,639 
452,775,577 

►ogle  • 
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TABLE  B.— For  the  Immediate  Purposes  of  the  Reader  the  followwg  List  is  oitxr 

OF  THE  PRIKCIPAL  MANUFACTUBING  INDUSTBIBS.  AND  OF  THEIK  OUTPUT  IN  189I  AMD  I9OI. 


Name  of  IndustiT> 

1891. 

1901. 

Number 
of 

EsUbliih- 
ments. 

Tnlne  of 
Products. 

Number 
of 

BiteblMi- 

Teloeof 

D(dt. 

Dola. 

95 

7,153,005 

114 

9,597,386 

4» 

»,433.878 

59 

4.626,214 

369 

12,706,215 

179 

18^1,315 

269 

8,374.306 

258 

.11,637.808 

5»o 

3,701,721 

573 

3,299,017 

6 

728,075 

6 

1,693,000 

33 

763,985 

28 

952.658 

367 

S.942.559 

349 

6,650,912 

II 

227,275 

7 

872,876 

«,373 

18,669,632 

735 

8,775.439 

— 

— 

58 

8,980,291 

56 

3,683,300 

52 

4.623,653 

768 

4.93^779 

334 

4,368,380 

— 

— 

26 

3,190,627 

768 

4,931.779 

360 

6,589,ao7 

467 

1,711,785 

52 

3.857.579 

22 

8,45 '.724 

20 

12,033,052 

— 

— 

3 

2,051,992 

39 

866,142 

56 

2,831,742 

805 

5,661,144 

1,097 

8,025,030 

230 

30,721,846 

400 

31.83s.873 

234 

6,025,81 1 

169 

6.949.384 

114 

4,763,888 

"5 

5,876,467 

— 

— 

29 

6,912457 

363 

15.356.05* 

315 

15,392,445 

170 

9,711,781 

143 

12.068,600 

104 

>,343,673 

95 

3,4*7.255 

420 

>3,443.802 

467 

10,754.959 

62 

5,661,144 

57 

23,317,984 

49 

3.263,218 

39 

3.023,730 

43 

2,128,113 

14 

3.519-493 

75 

1,089,620 

5 

[03,000 

3» 

2,570,722 

31 

4-527,776 

14 

421,100 

35 

», 350,993 

3" 

5,658,250 

258 

7^75.541 

66 

".966.953 

84 

2,748.356 

349 

7,672,313 

419 

»o,3i9.*4i 

18 

7.546.644 

36 

9.450-525 

I 

13,000 

S 

3,954.<7* 

9 

2,040,000 

7 

1,574.422 

1,921 

44,443.571 

2,075 

50,805,084 

3,087.475 

39 

1,899.836 

15 

3,016,200 

12 

7.082,384 

30 

1.909,390 

23 

2,M3,945 

7 

11,627,100 

4 

12,595,900 

31 

2,347.650 

22 

6,469,961 

93 

3.280,114 

138 

5,332.15' 

30 

1,884,100 

29 

2.030,46s 

*3 

1,053,842 

«5 

4,246,781 

213 

7.845.386 

»S7 

7,3S9.54» 

50 

1,416,609 

 QiOilizi 

(1  hy  \-i< 

f»"i4.i53 

>OQie 

Marth  17,  1905. 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


4+7 


Diversity  and  Wide  Distribution  of 
Industries. 
looking  closely  into  this  Table,  we  recog- 
nise how  successfully  Canada  has  provided 
herself  with  the  great  basic  industries  of 
a  modem  State,  and  with  a  multitude  of 
important  subsidiary  industries,  so  that  there 
is  scarcely  an  article  connected  with  these 
great  fields  of  manufacture  which  is  not 
made  well  and  cheaply  in  Canada.  Obviously, 
Canada's  manufacturing  industries  are  almost 
entirely  situated  in  the  eastern  half  of  the 
Dominion.  A  striking  feature  also  is  their 
wide  distribution  throughout  that  region, 
carried  on  in  a  multitude  of  generally  small 
centres,  of  which  they  form  the  raisan  d'etre. 
This  distribution  is  possible  owing  to  the 
general  distribution  of  raw  material  necesssary 
for  the  industries,  to  the  supply  of  cheap 
power,  and  transportation  facilities  by  water 
and  rail  which  permit  the  cheap  assembling  of 
material,  and  the  distribution  of  the  finished 
product  to  the  hume  market  and  for  export. 
This  situation  in  a  country  of  great  distances 
is  highly  favourable  to  the  success  of  industrial 
undertakings  generally,  and  to  the  prosperity 
of  agriculture,  and,  indeed,  of  all  local  interests. 
A  few  illustrations  will  explain  this  more 
clearly. 

Canada's  iron  industry — to  which  I  will  refer 
in  detail  later  on— is  represented  by  18  blast 
furnaces  and  several  steelmaking  plants, 
located  at  nine  different  points  in  Nova 
Scotia,  Quebec,  and  Ontario.  Of  the  import- 
ance of  the  hundred  and  one  subsidiary 
industries  dependent  on  iron  and  steel,  the 
census  returns  furnish  conclusive  evidence. 
Of  these  the  engineering  industry  is  notable 
for  its  growth  during  the  last  Bve  years, 
and  for  its  ability  now  to  undertake 
large  and  complicated  work.  Many  new 
establishments  are  also  under  construction 
in  most  of  the  chief  centres.  I  give  one 
example  of  the  latter  class,  viz.,  the  Canada 
Car  Company  at  Montreal,  with  a  capital 
of  3,000,000  dots.  The  daily  capacity  of  the 
works  will  be  some  60  wooden  and  steel  freight 
cars  and  passenger  coaches,  besides  pressed 
steel  frames  for  another  60  cars,  employing 
2,000  men.  This  concern,  the  outcome  of 
the  building  of  the  new  trans-continental 
railway,  has  received  orders  already  for  15 
cars  a  day  for  five  years,  i.e.,  24,000  cars.  In 
textiles,  the  cotton  industry  comprises  26  mills, 
with  an  aggregate  of  500,000  spindles,  and 
12,000  power  looms  scattered  between  Halifax, 
Nova  Scotia,  and  Hamilton,  Ontario,  with  its 


chief  centres  in  the  province  of  Quebec. 
Prior  to  1878  only  co.irse  goods  could  be  made, 
but  now  the  mills  excel  in  many  of  the  finer 
lines,  and  they  export  also  a  part  of  their 
output  to  China  and  the  Far  East.  Dependent 
industries,  such  as  whitewear,  shirts,  collars, 
&c.,  are  well-advanced  in  the  principal  towns. 
The  woollen  industry  is  represented  by  300 
mills,  in  as  many  centres,  making  cloths,  knitted 
goods,  carpets,  &c.  These  mills  are  situated 
principally  in  Ontario  and  Nova  Scotia. 
Subsidiary  factories  of  ready-to-wear  clothing, 
mantles,  hosiery,  &c.,  employing  thousands 
of  hands,  are  to  be  found  throughout  the 
eastern  provinces.  Canada's  (ddest  indus- 
try— lumbering  and  saw  mills — has  grown  to 
enormous  proportions,  and  is  followed  in  every 
place  and  comer  of  the  Dominion.  The 
wood-pulp  industry  with  35  mills,  and  the 
papermalcingwith  40  mills,  are  well  distributed, 
and  every  indication  points  to  an  industry  of 
the  first  importance  being  built  up  in  the  imme- 
diate future.  Furniture,  another  characteristic 
industry,  with  200  factories,  mostly  in  Ontario, 
has  already  established  a  flourishing  export 
trade ;  the  same  can  be  said  of  musical  instru- 
ments, represented  by  50  factories,  which 
Compete  successfully  with  their  German  rivals. 
Boots  and  shoes  are  one  of  Canada's  special 
industries,  and  rivals  its  American  counterpart 
in  organisation  and  equipment,  and  in  the 
cheapness  and  excellence  of  its  products. 
Quebec  is  the  stronghold  of  this  trade  with 
250  factories.  Harness  and  saddlery  and 
leather  are  again  important  industries  in  that 
province  and  in  Ontario. 

The  tobacco  and  cigar  industry,  with  131 
factories,  is  located  in  Montreal,  Quebec, 
Toronto,  and  Hamilton.  The  canning  offish, 
fruit,  vegetables,  and  meat,  is  widespread  in 
Ontario  and  the  maritime  Provinces,  and  its 
1,200  factories  are  generally  to  be  found  in  the 
smaller  centres;  Canada's  sugar  industry  is 
carried  on  in  four  refineries  at  Halifax  and  Mon; 
treal,  and  in  Vancouver,  on  the  Pacific,  the  raw 
material  coming  chiefly  from  the  British  West 
Indies.  The  beet  sugar  industry  has  also  been 
established  of  late,  with  four  factories  in 
Ontario,  and  two  in  Alberta,  North-West 
Territory.  Portland  cement  making  in  On- 
tario and  Quebec  is  rapidly  developing,  with 
nine  companies  turning  out  1,500,000  barrels  a 
year ;  six  further  concerns  are  under  construc- 
tion, capable  of  a  like  capacity.  The  local 
consumption  of  cement  is  as  high  as  it  is  in 
Germany,  and  the  prospect  of  an  export  trade 
is  promUing    All [J^^f^^jfi^J^JOO^ig  most 
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up-to-date  type,  with  rotaiy  kilns,  and  are 
roost  £avourably  located  In  respect  of  raw 
materia],  Cheap  power,  and  water  trans- 
portation. 

Incidentally  Canada  has  built  up  an  export 
trade  in  her  manufacturing  industries  of  the 
value  of  over  20,000,000  dols  in  1904.  It  is 
true  this  represents  but  one-twelfth  of  the 
whole  export  trade,  but  the  character  of  the 
articles  it  comprises  is  significant,  the  chief 
items  being-  agricultural  implements,  machin- 
ery, sewing  machines,  typewriters,  iron  and 
Steel  manufactures,  electrical  apparatus, 
leather,  hoots  and  shoes,  furniture,  pianos, 
wood  pulp  and  paper,  carriages,  bicycles, 
cotton  and  woollen  goods. 

The  development  of  manufactures  is  beyond 
the  capacity  of  the  present  local  capital,  and 
the  supply  of  skilled  labour  to  grapple  with 
satisfactorily;  and  the  position  has  become 
ohe  which  offers  admirable  opportunities  for 
new  comers.  An  earnest  of  the  situation  is 
to  be  found  in  the  growing  imports  which 
in  1904  reached  the  value  of  156,000,000 
dols.  in  dutiable  articles,  and  of  95,000,000 
dols.  in  free  goods.  Upwards  of  one  half  of 
these  imports  came  from  the  United  States, 
consisting  largely  of  goods  which  could  be 
produced  in  Canada  with  equal  facility. 

Amekicax  Capital  ix  Canadian 
Industries. 
American  enterprise  has  become  alive  for 
some  time  to  the  manufacturing  possibilities 
of  the  future  in  the  Dominion.  Tentative 
investments,  amounting,  it  is  estimated,  to 
100,000,000  dols.,  in  industrial  production  of 
various  kinds,  have  paved  the  way  for  a  more 
comprehensive  invasion.  It  is  undoubted  that 
American  foresight  has  proved  beyond  perad- 
venture  the  richness  of  the  natural  inheritance 
of  Canada,  and  has  done  much  to  awaken 
in  Canadians  themselves  a  belief  in  its  poten- 
tialities. 

The  iron  and  steel  enterprises  in  Ontario  at 
the  Sault  Ste.  Marie  (the  "  Soo  "),  and  in  Nova 
Scotia,  at  Sydney,  were  initiated,  and  are  still 
largely  supported  by  American  capital.  The 
Steel  Trust  of  the  United  States  is  known  to 
have  made  large  purchases  of  mineral  lands, 
and  has  arranged  to  put  up  an  immense  plant 
at  Port  Colbome,  Lake  Erie,  to  employ  3,000 
hands.  Another  American  enterprise  is  the 
Canadian  Steel  and  Coal  Company,  with  a 
capital  of  6,000,000  dols.,  possessing  large 
properties  in  iron  ore  and  coal  lands.  Similar 
support  is  also  being  given  to  copper,  mining, 


and  to  developing  oil  wells,  asbestos,  mica, 
and  nickel  deposits,  and  to  reduction  works 
and  other  metallurgical  processes. 

The  United  States  and  British 
Preference. 

It  is  no  secret  that  much  of  this  recent 

American  enterprise  in  Canada  is  directly  due 
to  the  British  preference  policy.  Americans 
fear  this  policy,  if  pressed  and  developed,  will 
result  in  the  loss  to  them  of  much  of  their 
trade  with  the  Briti^  Empire,  and  that  Canada, 
with  like  resources,  possesses  exceptional 
opportunities  for  taking  the  place  of  the  United 
States.  "  Forewarned  is  forearmed,"  and  so 
during  the  last  few  years  a  systematic  transfer 
of  American  manufacturing  to  Canada  has 
taken  place  for  the  double  event,  i.e.,  Canada's 
home  and  foreign  markets.  Leading  American 
firms  of  agricultural  machinery  have  united  to 
put  up  jointly  works  employing  thousands 
of  hands  at  Hamilton,  Brantford,  Stratford, 
and  Toronto  for  the  home  and  export  trade ; 
sewing  machine  factories  in  Quebec  ;  locomo- 
tive, rolling  stock  and  bridge -building  works 
at  Montreal  and  Toronto  ;  general  engineering- 
works  for  the  manufacture  of  machinery  of  all 
kinds— for  mining,  electrical  installation,  sugar 
refining ;  woollen  mills,  factories  for  rubber 
goods,  paint,  cereal  foods,  pork  packing; 
cold  storage  plants,  &.c. 

In  many  instances  Americans  have  bought 
up  shares  in  leading  Canadian  manufactur- 
ing concerns.  In  regard  to  timber  and 
wood  pulp  lands  Americans  have  been 
specially  active  in  acquiring  control  of  raw 
material  and  water  powers  for  those  industries 
in  the  eastern  provinces;  American  capital 
also  is  largely  invested  in  the  new  Canadian 
power  works  at  Niagara,  Shawinigan,  the 
"Soo,"  Fort  William,  and  at  other  points. 
Indeed,  great  credit  is  due  to  Americans  for 
their  shrewdness  in  turning  Canada's  pros- 
perity, actual  and  prospective,  to  profitable 
account.  * '  While  it  matters  little  to  Canadians 
from  a  commercial  standpoint,"  says  the 
Glasgow  Herald,  ' '  whether  capital  comes 
from  America  or  from  Great  Britain,  there 
are  points  of  view  which  make  it  matter 
for  regret  that  Englishmen  are  not  taking 
up  these  advantages  with  greater  in- 
terest." 

British  Investments. 
Apart  from  investment  in  Government  and 
municipal   securities,   raUuc^y   bonds,  &c., 
the  British  pubdj^itizatbiJmDiOQfilffi  indif- 
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ferent  to  Canadian  industrial  investments, 
preferring  risky  ventures  in  South  America 
and  equally  doubtful  quarters  when  there 
are  such  unlimited  opportunities  in  Canada, 
immeasurably  safer,  far  more  profitable,  and 
tending  at  the  same  time  to  build  up  and 
strengthen  the  greatest  of  the  Empire's  colo- 
nies. It  is  not  denied,  of  course,  that  British 
investment  does  take  place,  but,  it  is  feared, 
too  frequently  without  a  proper  sense  of  selec- 
tion, and  in  enterprises  that  are  promoted 
without  reference  to  their  success.  Speaking 
on  this  point  a  recent  Times  correspondent 
emphasises  the  fact  that  "the  American  in- 
vesting in  Canada  seldom  does  so  as  a  mere 
speculation,  the  results  of  which  he  leaves  in 
the  hands  of  others.  He  comes  himself  and 
watches  the  application  of  the  capital  which 
be  or  his  friends  have  determined  to  apply  to 
a  given  undertaking."  In  practice,  therefore, 
the  American  makes  safer  and  much  more 
profitable  investments  than  the  Englishman,  to 
whom,  of  course,  the  same  opportunities  are 
open. 

It  is  not  to  be  inferred  that  all  Canadian 
and  American  investments  have  beenfortunate : 
experience  of  the  two  ventures  in  the  iron 
and  steel  industry  at  the  "  Soo "  and  at 
Sydney  are  cases  in  paint :  the  causes, 
however,  of  their  initial  lack  of  success 
have  been  entirely  due  to  overcapitalisation, 
iack  of  technical  knowledge,  and  manage- 
ment.* "There  are  many  directions,"  says 
Mr.  Jeans.t  of  the  British  Iron  Trades 
Association,  "both  in  East  Canada  and  in 
West,  in  which  capital  can  be  safely  in- 
vested, but  two  things  are  essential  to  the  ulti- 
mate success  of  such  investments  ;  first,  that 
the  conditions  and  outlook  of  the  country  shall 
be  thoroughly  mastered  in  their  several  aspects, 
and,  secondly,  that  the  best  advice  and  expe- 
rience possible  should  be  at  the  command  of 
the  investor."  A  similar  opinion  also  has 
been  expressed  by  Sir  William  White, J  who 
visited  Canada  with  the  Institute  of  Civil  Engi- 
neers last  year,  to  the  effect  that  he  and  his 
friends  had  seen  enough  to  make  it  certain 
that  in  schemes  "for  the  construction  of  new 
railways,  improvement  of  waterways,  the  utili- 
sation of  numerous  sources  of  water  power  for 
industrial  purposes  and  the  execution  generally 
of  engineering  works,  a  splendid  field  was  to 
be  found  in  Canada  for  the  investment  of  British 
capital." 

•  Canadian  Mining  Revitii',  Ottawa,  IQOJ. 

+  "  Canada's  Retourcci  and  Possibilities."  London,  1904. 
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Industrial  OpsNnvss  for  Small  Capttal. 

Before  leaving  the  Abject  of  British  in> 
vestments  in  Canada  I  would  like  to  say  a 
word  regarding  the  man  of  comparatively 
small  capital — say  of  a  few  hundreds  to  ^^2,000 
or  j^3,ooo — with  some  manufacturing  experi- 
ence,  or,  at  any  rate,  a  good  business  train- 
ing, and,  above  all,  judgment  and  energy. 
Canada  owes  much  of  her  present  position 
to  the  small  man.  Her  leading  manufac- 
turers of  to-day  have  risen  fi-om  small 
beginnings,  and  Canada,  above  all  countries, 
is  still  the  field  for  such  men  to-day.  This 
elementary  fact  cannot  be  insisted  upon 
too  strongly,  and  for  the  following  reasons. 
The  progress  of  the  country  is  self-evident  and 
assured;  its  main  source  lies  in  the  rapid  settle- 
ment of  the  great  prairie  regions  in  the  West, 
where  wealth  is  created  rapidly,  and  on  a 
great  scale.  The  demand  of  ]the  West  has 
already  stimulated  manufacturing  in  Canada 
beyond  all  precedent,  and  an  ever- increasing 
volume  of  orders  has  to  be  filled  from  abroad. 
An  expenditure  within  the  next  five  or  six  years 
of  at  least  ^^40,000,000  on  railways  and  public 
works  alone  will  benefit  and  stimulate  every 
interest  and  every  manufacturing  centre. 

At  the  present  rate  of  increase  it  is  expected 
that  by  1914  the  population  of  Canada  will  be 
not  less  than  ten  millions  of  people.  This 
decade  cannot  help  being  a  golden  age  for 
Canadian  manufacturers,  small  and  great. 
New  capital  must  come  from  outside,  and  it 
will  come.  Here,  then,  are  the  conditions 
and  opportunities  for  men  of  the  right  stamp. 
Let  us  take  Ontario,  the  most  industrially 
developed  province  of  the  Dominion,  and  one 
ideally  situated  for  the  small  working  in- 
telligent investor  I  have  in  mind.  This  is 
what  a  leading  bank  manager  had  to  say  last 
month  as  to  the  position  of  Ontario*  : — 

"  The  reports  from  towns  and  cities  in  Ontario  with 
few  exceptions  indicate  a  large  and  prosperous 
volume  in  trade  and  manufacturing,  not  markedly 
different  from  that  of  the  previous  year.  The  main- 
tenance of  this  high  volume  has  doubtless  several 
explanations,  bat  the  prominent  reasons  seem  to  be 
the  increasing  demand  for  all  classes  of  goods  from 
tbe  West  and  the  confidence  in  the  immediate  future 
of  Canada,  in  view  of  the  immigration,  the  extensK'e 
railroad  building,  and  tbe  fact  that  tbe  outside  world 
begins  to  understand  the  opportunities  we  bave  to 
offer  to  energy." 

An  official  enquiry  instituted  by  the  Ontario 
Government  as  to  the  industrial  openings  in 
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the  cities,  towns,  and  villag'es  of  Ontario  in 
1903  and  1904  supplies  valuable  information. 
The  new  industries  most  in  demand  are  can- 
niog  factories,  which  are  asked  for  by  no 
less  than  twenty  towns  and  villages.  The 
same  remark  applies  to  hardware  industries, 
while  the  towns  in  the  north  hold  out  in- 
ducements for  woodworking  establishments, 
woollen  mills,  flour  mills,  evaporators  for 
fruit  and  vegetables,  pork -packing  estab- 
lishments, machine  shops,  brick  and  tile 
yards,  and  cordage  and  twine  factories, 
&c.  Exemption  from  taxes,  free  sites  and 
free  water-power  are  mentioned  in  many 
instances  as  attractions  offered  by  the  munici- 
palities to  the  industries  which  they  desire  to 
secure.  Many  of  the  openings  are,  of 
course,  peculiar  to  Canada,  and  of  a  cha- 
racter which  must  be  examined  with  cau- 
tion, but  it  is  evident  that  where  the  selec- 
tion is  so  wide,  the  opportunity  exists  of 
finding  openings  suitable  to  the  capacity 
and  circumstances  of  most  people.  From 
my  own  repeated  personal  investigations  into 
this  matter  on  the  spot,  I  am  more  than 
confirmed  in  this  opinion. 

Briefly,  then,  I  would  advise  those  desiring  to 
interest  themselves  to  pay  a  visit  to  Canada 
and  caiefully  look  around  before  committing 
themselves  definitely  in  any  direction :  It 
would  be  at  the  very  least  an  inexpensive  and 
invigorating  holiday.  The  best  and  most  dis- 
interested advice  is  to  be  obtained  by  prefer- 
ence with  the  help  of  the  general  managers 
of  the  leading  Canadian  chartered  banks  in 
Montreal  and  Toronto.  These  gentlemen  are 
thoroughly  posted  as  to  existing  firms 
looking  for  fresh  capital  for  business  exten- 
sions, as  well  as  in  the  matter  of  new 
industries ;  and  in  association  with  the 
managers  of  their  local  branches  they  are 
in  a  position  to  usefully  advise  and  safeguard 
the  interests  of  any  capitalist,  small  or 
great,  who  goes  out  properly  accredited.  No 
doubt  much  useful  advice  could  be  had  also 
from  the  officials  of  the  various  local  Chambers 
of  Commerce.  Investors  would  thus  be  able 
to  judge  for  themselves  as  to  any  proposition 
submitted  to  them,  and  have  the  assurance 
that  they  were  making  the  right  decision. 

What  is  so  true  of  Ontario  is  equally 
true  of  the  other  provinces.  In  the  United 
Kingdom  the  office  of  the  High  Commissioner 
for  Canada  is  well  equipped  with  information 
and  advice  on  all  such  matters  and  is  ready 
to  be  helpful.  There  are  also  the  Canadian 
Government  agencies  in  the  principal  centres. 


Liverpool,  Birmingham,  Bristol,  Cardiff,  Man- 
chester, Leeds,  Glasgow,  Dublin,  Belfast, 
available  for  the  same  purpose. 

Labour  Situation. 

The  development  of  manufactures  has  out- 
stripped the  supply  of  skilled  labour  in  every 
department,  notwithstanding  the  considerable 
annual  immigration  of  such  labour  from  out- 
side countries.  It  has  created  a  scarcity  whicb 
handicaps  manufacturers  in  keeping  pac& 
with  their  business.  Competent  workers  can  be- 
readily  absorbed  in  considerable  numbers  with 
the  certainty  of  permanent  employment.  Un- 
skilled and  partially-trained  labour  is  usually 
procurable  locally ;  wages  in  all  Industrie* 
have  risen ;  they  are  about  the  same  prevailing 
in  the  United  States,  but  with  this  advanUge- 
that  in  Canada  the  cost  of  living  is  lower  and 
a  higher  standard  of  comfort  is  enjoyed  witH 
opportunities  for  saving  money  not  realisable- 
here.  The  classes  of  workers  in  request  may 
be  inferred  generally  from  the  list  of  prominent 
industries  already  given  (page  4^6).  The  de- 
mand is  acute  for  mechanics  for  agricultural 
implements  and  carriage  factories,  engine  and 
boiler  making,  and  the  allied  engineerings 
industries,  car  works,  machinists,  stove  and 
foundry  moulders,  men  for  the  boot  and  shoe 
and  shirt  and  collar  factories,  for  the  furniture* 
and  upholstery  trades  ;  also  female  labour  for 
boots  and  shoes,  garments,  whitewear,  furs^ 
woollens,  spinners  and  weavers.  Mr.  George 
Drummond*  recently  put  very  pithily  the 
actual  and  prospective  labour  needs  of  Cana- 
dian industry,  as  represented  by  the  number- 
of  workers  required  to  produce  a  reasonable- 
production,  40  per  cent.,  of  the  present  im- 
ports of  partially  and  wholly  manufactured 
goods.  This  proportion  is  equal  to  60,000,000* 
dols.,  and  on  the  basis  of  the  last  census  re- 
turns, would  call  for  an  army  of  42,000  wOTkera. 
to  produce.  These  workers,  added  Mr.  Drum- 
mond,  with  theurdependents  would  in  the  aggre- 
gate form  a  city  of  the  size,  if  not  of  the  wealtl> 
of  Toronto,  consuming  at  least  20,000,000  dols^ 
worth  of  products  annually. 

A  word  is  also  due  to  Canadian  labour- 
organisation.  The  unions  hitherto  have- 
been  on  an  iniemafwnal  rather  than  on  a 
national  basis,  and  the  1,500  organisations- 
are  largely  affiliated  with  similar  bodies  in  the 
United  States ;  the  latter  with  a  greater  pre- 
ponderance of  members  and  funds,  control  the 
psition,andnotalways,  it  is  believed,  especiatljp- 

*  Prendent'a  Annukl  Addreu,  £»fa^t«  MKnofactnren* 


March  171  1905. 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


451 


of  late  years,  to  the  best  interest  of  the  Cana- 
dian workers.  There  was  less  objection  to 
this  connection  as  long  as  Canada  was  unde- 
veloped industrially ;  but  it  is  obvious,  now 
that  she  has  outgrown  that  state,  and  that  the 
interests  of  Canadian  capital  and  labour  are 
commerctaJly  opposed  to  and  competitive  with 
outside  labour  and  capital,  that  the  time  for 
independent  national  labour  unions  is  come. 

The  Ministry  of  Labour. 

With  commendable  prevision  the  Canadian 
Government  have  felt  its  responsibility  and 
prepared  for  these  and  other  labour  problems 
and  questions  which  must  attend  industrial 
growth.  They  have  created  a  Minister  of 
Labour,  with  a  seat  in  the  Cabinet,  and  have 
formed  a  Department  which  occupies  itself 
with  the  systematic  collection  and  publication, 
in  an  official  gazette,  of  labour  statistics  and 
of  practical  information,  special  and  general, 
valuable  alike  to  the  capitalist  and  to  Ihe 
worker;  it  investigates  industrial  disputes, 
and  promotes  their  settlement  under  a  Con- 
ciliation Act ;  it  secures  the  payment  of  fair 
wages  to  all  employed  on  public  contract  woifc, 
the  influence  of  which  regulations  is  directed 
against  sweating,  and  is  helping  materially  to 
set  a  standard  of  wages  throughout  the  Oo- 
minion.  The  Department  conducts  enquiries 
into  the  labour  questions  arising  out  of  immi- 
gration, into  existing  and  new  industries  and 
into  their  social  and  economic  effect.  Most 
practical  results  have  thus  been  obtained  and 
the  work  of  the  Department  may  be  regarded 
as  affording  the  best  guarantee  for  stability  and 
harmony  in  Canadian  industrial  conditions. 

Canadian  Manufacturers'  Association. 

Canadian  capital  is  well  organised,  and  on 
a  national  basis.  I  must  not  omit  to  refer 
here  to  the  Canadian  Manufacturers'  Associa- 
tion, which  has  done  so  much  to  bring 
Canada's  potentialities  to  the  front.  Five 
years  ago  this  body  was  reorganised  and 
has  to-day  a  membership  of  1,500,  includ- 
ing the  most  influential  and  far  -  sighted 
captains  of  industry  in  the  Dominion,  who 
are  not  only  manufactureis  of  goods,  but 
who  "  manufacture  Canadian  enthusiasm, 
Canadian  sentiment,  a  spirit  of  independence 
and  a  spirit  of  national  pride."  The  Asso- 
ciation is  to-day,  without  a  doubt,  the  most 
powerful  organisation  in  Canada.  The  central 
offices  are  in  Toronto,  in  close  touch  with  the 
provincial  branches.  Standing  committees 
deal  with  railway  and  transportation,  legisla- 


tion—federal  and  local  tariff,  commerctal  in- 
telligence and  trade  ejtpansion,  labour  and  the 
settlement  of  disputes,  insurance,  &c.  The 
greatest  eflSciency  is  secured  on  behalf  of 
the  interests  represented.  An  cfEcial  organ, 
Itidttstrial  Canada,  is  issued  and  widely 
circulated  free  of  charge  among  the  Chambers 
of  Commerce  in  the  Empire,  the  Imperial  Con- 
sular service,  and  other  similar  bodies.  For 
all  who  wish  to  keep  in  close  touch  with  the 
trend  of  Canadian  enterprise,  resources  and 
progress,  no  better-informed  publication  can  be 
consulted. 

Thb  Coal  and  Iron  Industry, 
The  determining  factor  in  anation's  position 
in  the  world  is  held  to  depend  ultimately  upon 
the  possession  of  coal  and  iron.  In  these 
essentials  to  a  country's  welfare,  and  its- 
industrial  [Kitentialities,  Canada  is  richly 
supplied.  It  is  doubtful  also  whether  there 
is  any  other  country  richer  in  gold  and' 
silver,  in  lead,  copper,  and  nickel,  and  in 
the  other  principal  metallic  and  non-me- 
tallic minerals,  the  fuller  development  of 
which  must  shTtty  command  the  attention 
of  capital. 

The  present  ascertained  coal  areas  of  the 
Dominifin  are  estimated  at  97,21  0  square  miles. 
The  chief  deposits  at  present  worked  occur  on 
the  Atlantic  coast  in  the  province  of  Nova 
Scotia,  the  coal  here  being  of  an  excellent 
coking  variety. 

Passing  to  the  provinces  of  Ontario  and 
Quebec,  so  far  without  any  ascertained  coali 
measures,  and  relying  chiefly  on  the  United' 
States  for  mineral  fuel,  we  may  observe  that 
this  region  is  endowed  with  unlimited  water- 
power  capable  of  supplying  direct  mechanical- 
or  electrical  energy  for  industrial  purposes. 
In  Western  Canada,  again,  we  have  coal^ 
beds  ranging  from  lignite  in  Manitoba  to 
semi-bituminous  and  anthracite  towards  the 
slope  of  the  Rocky  Mountains.  In  British- 
Columbia  immense  bodies  of  bituminous  coaV 
in  the  south  and  east  are  being  worked  for  the- 
mining  industries  in  the  province  and  in  the- 
adjacent  United  States.  On  Vancouver  Island! 
is  found  the  best  coal  yet  discovered  on  the 
whole  of  the  Pacific  coast.  The  mines  here 
are  principally  worked  for  export. 

The  iron  ores  of  the  Dominion,  says  Mr. 
Jeans,  of  the  British  Iron  Trades  Association, 
"  are  unquestionably  of  great  extent  and  im- 
portance but  just  how  much  so  no  one  at  present 
can  say,  because  the  amount  o^^exploraUon  that 
has  been  undertaltf||iti^  tji;i^it«4XOQ4CNova 
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Scotia  iron  ore  is  found  in  workable  amounts 
in  most  of  the  counties ;  for  all  practical  pur- 
poses, however,  the  enormous  ore  reserves  of 
Newfoundland  —  still  politically  outside  the 
Dominion — must  be  included  among  Canadian 
sources  of  supply.  The  most  notable  are  the 
hematite  deposits  on  Bell  Island  estimated  to 
contain  35,000,000  tons,  the  property  of  Nova 
Scotia  ironmasters  In  Quebec  extensive  de- 
posits of  magnetic  iron-sand  exist  on  the 
north  shore  of  the  St.  Lawrence  river,  where  it 
is  estimated  that  many  millions  of  tons  of  ore 
containing  a  high  percentage  of  iron,  and 
practically  free  from  phosphorous  and  sulphur, 
could  be  obtained  by  a  good  process  of  con- 
centration. In  Ontario  the  same  authority 
states  that  "it  is  doubtful  n^hether  in  any 
part  of  America  so  great  an  extent  exists  of 
rocks  favourable  for  the  occurrence  of  ore 
deposits  as  in  Ontario.  .  .  .  Already  a  number 
of  mines  have  been  located  both  of  hematite 
and  of  magnetite,  and  it  need  not  be  surprising 
if  within  Uie  next  five  or  six  years  mines  are 
developed  in  northern  and  north  •  western 
Ontario."  Exploration  in  the  last-named  dis- 
trict so  far  has  given  most  satisfactory  results, 
■especially  in  the  Lake  Superior  region.  Here, 
in  the  Michipicoton  district,  and  in  the  Anti- 
kokan  ranges,  important  bodies  of  ore  are 
being  worked.  Indications  as  tested  by  the 
diamond  drill  go  far  to  establish  the  fact 
that  the  great  iron  ranges  to  the  south  and 
west  of  Lake  Superior,  whence  the  United 
States'  iron  industry  derives  to-day.  70  per  cent, 
of  its  raw  material,  extend  across  into  Canada. 
The  Chief  Inspector  of  the  Ontario  Mining 
Bureau,  speaking  of  the  outlook  for  the  ores  of 
the  province,  states* — 

*'  Of  above  35,000,000  long  tons  6f  iron  ore  pro- 
duced in  the  United  States  in  1902,  some  27,soo,coo 
came  fixim  the  mines  of  the  Lake  Superior  region,  hy 
far  the  largest  quuitity  that  has  ever  been  raised 
there.  Before  these  tremendous  and  increa^g 
draughts  even  the  large  teterves  still  remaining  will 
at  no  distant  date  disappear,  and  long  before  that 
time  arrives  the  iron  ores  of  Ontario  will  be  in  strong 
demand.  All  these  deposits  are  tributary  to  the 
great  lakes,  and  nt  carried,  by  the  cheapest  trans- 
portation known,  to  the  points  where  they  will  be 
required." 

Leaving  Manitoba  and  the  North-West 
Territory  out  of  our  calculations,  we  come 
finally  to  British  Columbia,  where  ore  deposits 
of  high  quality  are  known  to  exist,  and  have 
been  located  in  large  bodies  within  easy 
reach  of  ocean  transportation.  Considerable 
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quantities  of  these  ores  are  already  being 
exported  to  the  iron  industry  of  the  United 
States  on  the  Pacific  Coast  in  competition  with 
native  ores,  despite  the  tariff  of  40  cents, 
(ts.  8d.}  a  ton  to  which  such  importations 
are  subject. 

Canada's  iron  industry  of  to-day  came  into 
existence  with  the  protectionist  tariff  of  1887. 
Its  growth  from  that  date  has  been  continuous, 
and  to-day  there  is  a  capital  of  40,000,000 
dols.  invested  in  Canadian  iron  and  steel 
works,  and  in  the  iron  mines  of  the  country. 
Successive  Canadian  administrations,  con- 
vinced of  the  necessity  of  the  industry  to  the 
national  growth,  have  given  additional  en- 
couragement in  the  form  of  bounties  on  the 
production  of  pig-iron  and  steel  billets.  The 
industry  has  now  reached  an  advanced  point 
in  its  formative  stage,  and  may  at  any  time 
assume  the  ultimate  form  of  a  great  industry. 

The  present  equipment  of  the  Dominion 
consists  of  four  coke  and  six  charcoal  smelting 
plants,  with  a  total  capacity  of  1,000,000  tons 
of  pig-iron  per  year,  and  of  five  large  steel- 
making  plants,  capable  of  producing  500,000 
tons  of  steel  annually.  The  works  are  at 
Sydney,  New  Glasgow,  Londonderry  in  Nova 
Scotia,  Radnor  in  Quebec,  and  at  Deseronto 
Hamilton,  Midland,  Collingwood,  and  Sault 
Ste.  Mane  in  Ontario.  Certain  of  these  plants 
hare  had  their  vicissitudes,  but  all  are  now 
successfully  adjusting  their  output  to  local 
needs.  The  annual  consumption  of  iron  and 
steel  in  Canada  is  estimated  to-day  at  850-,ooo 
tons,  with  every  prospect  of  a  rapid  increase. 
Local  production  at  present  is  equal  to  about 
one-third  of  the  actual  capacity  of  the  works 
referred  to,  the  balance  of  Canada's  total 
requirements  being  imported,  as  to  70  per 
cent.  Irom  the  United  States,  and  as  to  30  per 
cent,  from  the  United  Kingdom. 

The  decision  of  the  Government  in  1904  to 
put  a  protective  duty  on  steel  rails — hitherto 
on  the  free  list — must  lead  eventually  to  the 
production  within  the  Dominion  of  the  greater 
part  of  its  rail- requirements.  These  require- 
ments, for  the  present  mileage — 20,000  miles 
— are  estimated  at  200,000  tons  annually,*  and 
mth  the  new  extensions  in  progressand  planned, 
must  increase  rapidly.  The  only  rail-mill 
in  operation  at  present  is  at  the  Cana- 
dian "Soo,"  with  a  capacity  of  500  tons 
a  day;  a  second  mill  of  1,000  tons  capacity 
will  be  completed  in  July  next  at  Sydney  in 
Cape  Breton  on  tide  water,  where  the  largest 
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and  most  ambitious  Canadian  iron  and  steel 
plant  is  situated.  At  this  point  the  con- 
ditions of  cheap  production  are  admitted 
to  be  unequalled  on  the  North  American 
continent,  perhaps  in  the  world.'  English 
expert  opinion  places  the  minimum  average 
cost  of  |m)ducing  pig-iron  at  Sydney  at  from 
308.  to  35s.  a  too  : — 

>.  d.  d. 

Inm  oreSf  inclndbg  mixtores  15  o  to  17  o 

Coke   10  o      12  o 

Labour   3D  30 

Miscellmeoui   so  30 

29  o      35  o 

Bounty   12  6      12  6 

Net  figures,.  166  226 

Sydney's  advantage  over  Pittsburg,  U.S.A., 
lies  in  the  lower  cost  of  assembling  the  raw 
materials  for  producing  a  ton  of  pig-iron. 
Again,  for  the  export  trade  Sydney  has  an 
advantage  over  Pittsburg  of  460  miles  land- 
carriage  to  the  sea-board,  and  of  about  1,000 
miles  of  ocean-carriage  so  far  as  the  European 
market  is  concerned.  These  conditions  should 
always  prove  a  great  £actor  in  securing  for 
Kova  Scotia  a  pre-eminence  in  the  production 
of  iron  and  steel.  Hie  principal  centres  of 
consumption  in  Canada  are  in  Ontario,  and  in 
this  province  the  remaining  iron  and  steel 
plants  of  the  country  are  to  be  found,  one 
of  the  first  magnitude  being,  as  stated,  at 
Sault  Ste.  Marie.  All  these  plants  He  at,  or 
near,  lake  navigation ;  they  are  designed  to 
meet  local  requirements  and  the  demands 
that  may  arise  from  new  industries  such  as 
the  construction  of  lake-shipping,  which  is 
now  of  immediate  importance  in  view  of  the 
«nonnous  tonnage  which  Western  Canada 
is  providing  for  transportation  in  Canadian 
bottoms  to  Canadian  lake  and  ocean  ports. 

The  day  of  the  iron  industry  in  British 
Columbia  is  not  yet.  However,  the  character 
of  the  development  that  lies  before  that  pro- 
mce  on  the  Pacific  Ocean,  ite  growing 
shipping  interests,  the  exceptionally  rich  loc^ 
iron  and  coal  deposits,  and  the  distance  from 
the  iron  industry  of  Eastern  Canada  all  suggest 
the  probability  of  early  action  being  taken. 

Wood-Pulp  Industry. 
No  country  in  the  world  has  forest  re- 
'sources  equal  to  those  of  the  Dominion.  From 
the  earliest  times  to  the  present  day  the  saw- 
mill interest  has  stood  in  the  front  rank  of 
Canadian  industries.   Of  late  years  the  per- 
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fection  of  the  processes  for  utilising  wood  in 
the  manufacture  of  paper  has  increased  many 
rimes  the  value  of  Canadian  spruce  forests,  and 
has  given  Canada  another  primary  industry  of 
such  far-reaching  importance,  in  wood  pulp  and 
paper,  that  no  apology  is  necessary  for  giving 
the  wastes  special  attention.  Sir  W.  White,  in 
speaking  of  his  recent  visit,  said*: — "  Many 
opportunities  were  afforded  -  us  to  see  ex- 
ampies  of  the  utilisation  of  water-power,, 
and  no  one  can  fail  to  realise  the  enormous 
possibilities  of  development  of  the  pulp  and 
paper  industry  in  Canada  irith  cheap  power 
and  a  supply  of  good  labour."  The  province 
of  Quebec  has  the  greater  number  of  the 
present  mills,  and  together  with  Nova  Scotia 
and  New  Brunswick  is  the  natural  seat 
for  an  industry  whose  market  must  lie 
largely  outside  the  country.  Water-power  is 
obtainable  almost  everywhere :  labour  is 
cheap  and  abundant,  and  the  cutting  of 
pulp  wood  is  easy  and  continuous  through- 
out the  year.  An  enormous  supply  of  cheap 
raw  material  is  thus  available;  Again, 
by  providing  settlers  on  new  lands  with 
a  cash  market  for  the  wood  they  clear  from 
their  land,  which  was  previously  unsalable  and, 
therefore,  burnt,  the  pulp  industry  is  a  valuable 
agent  in  securing  the  settlement  of  new  dis- 
tricts in  Eastern  Canada.  Upward^  of  half-a- 
million  cords  of  this  pulp  wood  last  year  were 
carried  by  the  raUwa3r8  across  the  frontier  to 
paper  mills  in  the  United  States,  all  of  which 
might  be  worked  up  into  pulp  and  paper  in 
Canada  itself  were  the  requisite  capital  and 
enterprise  forthcoming.  Canadian  pulp  mills 
are  planned  for  a  large  output  with  an  eye, 
both  for  the  home  market  and  for  export:  some 
of  the  mills  are  devoted  exclusively  to  the 
export  trade,  and  thrae,  for  obvious  reasons, 
are  invariably  located  at  or  near  tide  water. 
The  market  for  pulp  is  in  the  United 
States  and  England,  and  on  the  Continent, 
in  Belgium  and  in  France ;  the  paper  goes 
mainly  to  the  United  Kingdom.  The  tendency 
of  the  industry  is  to  manufacture,  the  whole 
output  of  the  ground  or  "mechanical" 
pulp  into  the  finished  article,  and  additions, 
therefore,  of  plant  for  producing  chemical 
pulp  are  becoming  general.  Typical  mills 
of  the  latter  kind  are  the  Laurentide  Com- 
pany, at  Grand  Mere,  near  Three  Rivers, 
on  the  St.  Lawrence,  making  125  tons  of  paper 
and  50  tons  of  cardboard  a  day.  The  whole 
output  is  supplied  to  the  United  Kingdom. 
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The  Belgo  -  Canadian  Company,  at  Sha- 
winigan  Falls,  in  the  same  region,  operated 
by  Belgian  capitalists,  has  an  output  of 
about  100  (dry)  tons  of  pulp  per  day,  the 
whole  of  which  will  be  shortly  turned  out  in  the 
form  of  paper,  for  export.  The  Chicoutimi  mills 
on  the  Saguenay  river  produce  pulp  only,  at  the 
rate  of  100,000  tons  a  year,  and  this  output 
is  to  be  materially  increased.  English  capital 
is  engaged  in  this  industry  on  the  Miramichi, 
the  St.  John,  and  other  rivers  in  New  Bruns- 
wick and  Nova  Scotia.  Paper  manufacturers 
recognise  that  the  control  of  supplies  of  cheap 
raw  material  is  essential  to  the  success  of 
their  mills  in  the  future,  and  this  fact  must 
ensure  the  rapid  growth  of  this  industry  in 
Canada.  As  an  instance  of  intelligent  anticipa- 
tion of  the  future  may  here  be  mentioned  the 
recent  purchase  by  a  leading  London  paper 
company  of  pulp  wood  properties  and  water 
power  on  the  coast  of  British  Columbia  for  the 
supply  of  their  trade  in  Australia  and  Eastern 
Asia.  The  timber  resources  of  British 
Columbia  per  square  mile  are  even  greater 
than  those  of  Eastern  Canada.  The  advant- 
ages of  cheap  power  and  of  open  naviga- 
tion throughout  the  year  will  secure  in  due 
course  for  that  province  a  leading  position  in 
the  pulp  and  paper  trade  of  the  Pacific. 

Canadian  Water  Power. 
Probably  Canada's  greatest  industrial 
asset  and  the  best  guarantee  of  her  industrial 
future  lies  in  her  unequalled  water-power 
scattered  by  the  prodigal  hand  of  Nature 
throughout  her  vast  territory.  An  idea  of 
the  general  distribution  and  of  the  volume 
of  the  power  available  in  Eastern  Canada 
may  be  gathered  from  the  statement  of 
the  distinguised  Canadian  engineer,  'Mr. 
Thomas  C.  Keefer,  C.M.G.,  estimating 
Canada's  share  of  the  St.  Lawrence 
basin  water  -  power — between  Lake  Superior 
and  Montreal  —  at  no  less  than  10,000,000 
horse-power.  The  value  of  Canada's  water 
power  has  been  immensely  increased,  says 
Mr.  Keefer,  by  the  introduction  of  electro- 
chemical and  metallurgical  industries,  by  the 
extension  and  expansion  of  the  wood  pulp  in- 
dustry for  all  of  which  the  country  possesses 
the  raw  material ;  and,  further,  by  the  success 
achieved  in  the  transmission  of  electrical 
energy  over  long  distances.  High  pressure 
currents  of  50,000  volts  have  already  been 
'transmitted  a  distance  of  200  miles.  Lord 
Kelvin  is  reported  to  place  the  profitable 
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limit  at  300  miles.  Thus  the  future  industrial 
development  of  Canada  will  undoubtedly  be- 
closely  associated  with  the  utilisation  of  her 
water  falls.  It  is  chiefly,  however,  in  connec- 
tion with  electro-chemical  works  that  Canada 
may  look  immediately  for  the  greatest  return 
from  water-power,  as  here  it  is  a  question  in 
which  intense  electricity  has  a  monopoly  for 
the  production  of  aluminium,  calcium,  carbide, 
carborundum,  and  other  products,  for  the  gene- 
ration of  which  cheap  and  abundant  water- 
power  is  indispensable. 

The  great  future  awaiting  the  electric 
furnace  for  the  manufacture  of  iron  and  steel, 
phosphorus,  &c.,  must  also  be  borne  in  mind. 

In  mining,  cheap  electrical  power  is  of 
the  greatest  value.  Canada's  great  mineral 
wealth  has  hardly  been  touched ;  her  mining^ 
districts  have  abundance  of  water-power  avail- 
able for  electric  haulage,  pumping  operations^ 
air  compressors  for  working  drills,  ventilalion, 
and  other  purposes.  Again  in  Eastern  Canada: 
new  lines  of  railway  and  branch  lines  of 
existing  systems  might  easily  be  worked 
independently  by  electrical  power,  thus  hasten- 
ing the  settlement  of  the  country  and  ihfr 
establishment  of  industries  in  districts  now- 
difficult  of  access. 

In  these  and  other  like  directions  the  control 
of  raw  material  in  conjunction  with  unlimited 
electrical  power,  unrivalled  transportation 
facilities,  and  a  unique  geographical  position, 
should  enable  Canada  to  play  a  notable  part  m 
the  world's  industry,  with  which  British  capital 
might  be  profitably  associated. 

These  possibilities  fowing  from  the  use  of 
water-power  are  not  merely  in  the  air,  but  are 
now  being  realised  in  Canada  on  a  large- 
scale.  Within  a  few  months  Winnipeg,  with 
a  population  of  85,000,  wilt  obtain  all  the 
power  required  for  lighting,  heating,  traction 
and  manufacturing  from  a  40,000  horse-powi  r 
installation  on  the  Winnipeg  river  60  miles 
away.  At  Port  Arthur  and  Fort  William, 
the  Canadian  wheat-shipping  ports  on  Lake 
Superior,  the  water-power  of  the  Kaministiquia 
river  is  being  harnessed  to  supply  80,000- 
horse  -  power.  At  the  Canadian  "  Soo  " 
60,000  horse-power  is  already  available  for 
local  industries  including  chemical  mills,  wood 
pulp  mills,  reduction  works,  blast  furnaces,, 
and  rail  mills  already  established  there,, 
and  for  new  industries.  At  Niagara  Falls- 
three  Canadian  companies  are  conntructiog^ 
works  to  develop  375,000  electrical  horse- 
power, and  further  sites  ar^  available  at  the 
same  spot  for  aiDipdb^bHnbjdtQ^wectrical 
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horse-power.  At  Ottawa  the  Chaudiere  Falls, 
besides  driving  the  largest  lumber  mills,  supply 
electrical  energy  for  lighting  the  city,  for  trams 
and  local  railways  and  various  industries  of  the 
electro-chemical  class.  Within  a  few  miles  of 
Ottawa,  at  the  Chats  Falls,  200,000  horse- 
power  are  available,  and  within  a  radius  of 
45  miles  a  minimum  of  one  million  horse- 
power. Montreal  already  uses  not  only  the 
electric  power  generated  at  the  Lachine 
Rapids  in  the  vicinity,  and  on  the  Richelieu 
river,  20  mites  distant,  but  takes  over  6,000 
electric  horse-power  from  the  Shawinigan 
Falls  on  the  St.  Maurice  river,  8g  miles 
distant.  At  the  last-named  place  there  are 
hydraulic  works  completed  for  100,000  electrical 
horse-power  in  an  ideal  industrial  position. 

Municipal  Power  Enterprise. 

The  Ontario  Legislature  recently  conferred 
wide  powers  on  municipalities  to  acquire  or 
construct  water-power  works  for  lighting  and 
heating  and  for  supplying  power  for  industrial 
purposes  within  their  respective  areas.  This 
■will  show  how  greatly  the  development  of  local 
resources  and  of  industries  may  be  assisted  in 
the  future  by  expenditure  undertaken  by  local 
authorities  on  power  works.  Toronto,  with  a 
population  approaching  300,000,  is  oflBcially 
identified  with  one  of  the  Canadian  power 
companies  at  Niagara,  and  expects  to  derive 
great  advantages  from  the  connection,  as  the 
city  with  all  its  lighting,  railway,  and  manu- 
facturing demands  consumes  some  30,000 
horse-power  annually. 

As  to  relative  cost  a  recent  ofEcial  enquiry 
establishes  the  average  cost  of  steam  power 
in  Ontario  at  35  dols.  per  horse-power  per 
year,  as  against  15  dols.  per  electrical  horse- 
power per  year,  the  latter  being  the  price  paid 
to  the  Shawinigan  Falls  Power  Company  by  the 
Corporation  of  Montreal.   The  report  says : — 

**This  company  has  qoite  a  coatly  devdopment, 
and  at  the  price  stated  pays  interest  on  bonds  and 
dividends  on  share  capital.  It  may  be  assumed  that 
municipal  power  developed  ander  the  most  competent 
^per^ision  and  charged  with  a  bond  interest  at  a  low 
rate,  may  be  produced  at  a  maximum  cost  of  15  dols. 
per  electrical  horse-power  per  jear.  If  the  consump- 
tion, iben,  of  Ontario  be  tentatively  taken  at  150,000 
horse- power,  and  the  saving  at  20  dols.  per  horse- 
power, the  net  annwil  saving  to  Ontario  consumers 
of  electric  power  developed  and  sold  at  cost  is 
practtcaOy  3,000,000  dtds.  This  sum  capitalised  at 
4  per  cent,  represeots  a  cai^tal  value  of  75,ooo,oco 
dols.  The  actual  money  value  to  the  consumer 
would  be  of  cotttse  in  excess  of  this  owing  to  the 


cheapening  of  production  and  the  stimulus  to  con- 
sumption that  would  result." 

As  one  of  the  pioneer  plants  in  Canada  in 
the  field  of  water-power  development  on  a 
large  scale  for  industrial  purposes,  the 
Shawinigan  Falls  Company  call  for  more  than 
passing  notice,  and  the  following  particulars 
have  been  supplied  by  the  courtesy  of  the 
company's  secretary,  Mr.  Howard  Murray. 
The  enterprise  is  due  to  American  brains  and 
capital.  The  development  made  is  capable  of 
supplying  100,000  electrical  horse-power,  but 
extensions  much  in  excess  of  that  figure  have 
been  provided  for.  At  present  the  company 
ftimish  over  6,000  horse-power  to  Montreal,  89 
miles  distant,  and  supply  also  a  number  of 
small  centres  with  power  for  lighting  and 
industrial  purposes.  At  the  Falls,  a  town 
of  more  than  4,000  inhabitants  has  sprung 
up,  and  here  a  number  of  industries  are 
now  established.  Among  these  are  the 
Northern  Aluminium  Company,  owned  in 
Pittsburg,  U.S.A.,  making  metallic  alu- 
minium by  the  Hall  process.  Since  October, 
1901,  these  works  have  produced  aluminium 
continuously,  the  plant  never  having  stopped 
its  production  for  a  single  hour;  a  plant 
for  making  carbons  for  electrolitic  pur- 
poses, and  one  for  wire  -  drawing  and 
cables ;  here  were  made  the  cables  for  the 
transmission  lines  to  Montreal.  The  works 
use  at  present  5,000  electrical  horse-power, 
but  have  arrangements  to  take  up  to  io,oco 
electrical  horse-power  as  required.  Another 
concern  manufactures  carbide,  and  has  at 
present  a  capacity  of  5,000  tons ;  power 
is  supplied  in  the  form  of  an  alternating 
current  of  25,000  volts.  Further,  a  plant  for 
producing  ferro-manganese  is  also  in  opera- 
lion,  and  a  linen  mill  is  projected. 

The  company  supplies  water  direct  to  fac- 
tories desiring  to  install  their  own  water 
wheels ;  and  of  this  class  is  the  Belgo- 
Canadiao  Pulp  and  Paper  Company,  owned  by 
Belgian  capitalists  and  using  8,000  horse- 
power (mechanical  power).  As  to  the  indus- 
tries which  would  be  offered  particular  facilities 
at  Shawmigan  Falls,  the  secretary  writes — 

"  They  would  naturally  come  under  the  head  of 
pulp  and  paper  mills,  electro-chemical  industries, 
requiring  large  units  of  power,  and  in  general  manu- 
facturing concerns,  such  as  cotton  mills,  boot  and  !hoe 
factories,  which  would  obtain  in  this  region,  besides 
cheap  power,  labour  at  low  rates — a  gieat  advantage 
in  such  industries.  With  regardiQ  the  costjaf  power, 
such  figures  might  b^||ve^^C^^®*^f@ol8.  for 
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mter-power  (oaechjuucal  power)  for  use  in  palp  and 
paper  mills,  and  from  iz  to  15  dcds.  per  hor»e- power 

for  electric  current." 

The  advanUg;e  of  having  at  these  various 
points  an  enormous  supply  of  energy  is  almost 
incalculable ;  and  the  development  of  the 
great  water-power  companies  which  have  been 
organised  to  make  those  natural  resources 
available,  is  one  of  the  most  profitable  and 
legitimate  forms  of  employment  for  capital 
to  be  found  in  Canada. 

Commission  on  Electric  Smelting. 

Impressed  by  the  prospects  awaiting  the 
utilisation  of  electrical  energy  in  the  metallur- 
gical industries  the  Canadian  Government  sent 
last  summer  a  Commission  to  Europe  to  in- 
vestigate, test  and  report  on  the  different 
electro- thermic  processes  at  present  used  in 
the  smelting  of  iron  and  the  making  of  steel.* 

The  conclusions  arrived  at  are  highly  in- 
teresting and  important,  and  go  to  show  that 
in  the  present  stage  of  development  of  the 
electric  furnace  [Mg-iron  can  be  produced  on  a- 
commercial  scale  at  the  same  cost  as  in  the 
modem  blast  furnace  when  electric  energy  is 
cheap  and  fusX  dear,  or  on  the  basis  taken  in 
the  report,  of  electrical  energy  at  10  dols.  per 
horse-power  per  year,  and  coke  at  7  dols.  a 
ton.  Under  ordinary  conditions  where  blast 
furnaces  are  an  established  industry  electrical 
smelting  cannot  compete,  but  in  special  cases 
where  ample  water-power  is  available  and 
blast  &mace  coke  is  not  readily  to  be  had, 
electric  smelting  may  be  commercially  success- 
ful. Structural  steel  cannot  at  present  be 
produced  economically  in  the  electric  furnace 
in  competition  with  Siemens  or  Bessemer 
steel,  but  such  furnaces  can  he  used  com- 
mercially for  the  production  of  high-class 
steel  at  a  considerably  lower  cost  than  by 
other  methods.  *'  Electrical  smelting  under 
its  present  develt^ment  must  be  confined 
for  the  present  chiefly  to  the  manufacture  of 
high-grade  steel,  and  of  the  many  ferro-com- 
pounds,    such    as    ferro-manganese,  ferro- 

silicon,    &c  that    a  possible  -  field 

.  may  be  the  utilisation  of  iron  ores  that  carry 
sudi  large  amounts  of  the  titanium  group  of 
elements  as  to  require  a  greater  heat  than  is 
usually  permissible  or  obtainable  in  a  blast 
furnace,  and  that  the  electric  furnace  may  find 
a  greater  field  of  usefulness  in  this  smelting  of 
ore  of  the  more  costly  metals,  such  as  copper, 
nickel,  &c." 

*  Report  of  the  C»Mliaa  CommiMioD  on  Electric  Smelt- 
itig,  OtUwa,  1904;  ud  /rm  amd  Ctal  Tmdet  Rrvirm, 
December  33, 1904. 


Transportation. 
Transportation,  neit  to  production,  is  the 
most  important  commercial  question  in  a 
country  of  vast  distances  and  low-|niced  pro- 
ducts.    In  no  country  is  inland  transportatioii 
more  economical  than  in  Canada ;  and  it  is  due 
to  the  vast  system  of  inland  navigation  of  the 
valley  of  the  St.  Lawrence  and  of  the  basin  of 
the  Great  Lakes.    Cheap  water  carriage  in 
turn  influences  the  charges  for  railway  trans- 
port. In  industrial  Canada,  therefore,  we  have 
added  to  cheap  power  the  cheap  assem- 
bling of  raw  materials  for  manufactures  and  the 
cheap  distribution  of  the  finished  product,  a 
combination  of  conditions  not  to  be  surpassed 
elsewhere.    The  tonnage  movsd  annually  on 
the  -  great  lakes  is  not  less  than  40,000,000 
tons,  carried  chiefly  by  the  United  States' 
lake  shipping,  whose  total  tonnage  aggregates 
5,000,000  tons.    During  the  last  three  years» 
however,  the  number  of  Canadian  lake  boats 
of  the  large  type  has    greatly  increased. 
At  present  steamers  of   2,000-ton  burden 
can  pass  freely   from  the  Atlantic  by  the 
St.  Lawrence  river  canals  to  the  head  of 
lake  navigation— 2,500  miles  inland.    But  the 
bulk  of  the  lake  carrying  trade  is  done  by 
freight  steamers  of  5,000  to  8,000  tons  burden, 
of  18  to  20  feet  draught.    These  enormous 
vessels  cannot  go  below  Buffalo  on  Lake  Erie, 
owing  to  the  depth  of  the  connecting  canal 
navigation,  viz.,  14  feet,  and  the  smalt  dimen- 
sions of  the  locks.  Further  important  develop- 
ments, however,  are  promised  in  the  near  future 
by  the  construction  of  the  Montreal-Ottawa 
and  Georgian  Bay  Canal,  affording  a  20-foot 
navigation  to  the  seaboard,  entirely  through 
Canadian  territory,  and  permitting  the  pas- 
sage of  the  largest   freight  steamers.  In- 
cidentally it  will  enable   the  present  lake 
tonnage  to  be  withdrawn  during  the  winter  for 
employment  elsewhere;  ocean  steamers  also 
of  all  but  the  largest  size  could  pass,  if 
desired,  to  aiid  from  lake  ports.   The  trade 
in  grain  alone  destined  for  export,  vid  Atlantic 
ports,  which  is  carried  down  the  great  lakes, 
is  calculated  to  exceed  5,000,000  tons  annually,, 
of  which  1,000,000  comes  to  Montreal.  This 
new  canal  route  to  Montreal  will  offer  a  saving 
in  distance  of  450  miles,  and  of  four  days 
in  time  over  the  present  longer  water  route. 
The  saving  in  freight  charges  it  is  stated,, 
will  be  so  considerable — not  less  than  one 
half  the  present  rates  —  as   to  ultimately 
divert  to  Montreal  the  bulk  of  the  export 
trade  in  grain  and  aw^  from. its  pre- 
sent route  vid  Bufii»liff«ttA(ho<Mi^i^  and 
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railways  to  tl^e  Americao  Atlantic  seaboard^ 
Moreover,  the  Georgian  Bay  Canal  scheme 
would  incidentally  give  Ontario  a  new  front, 
and  with  the  development  of  the  important 
water  powers  occurring  all  along  the  line  of  the 
canal,  create  ir^liistrial  opportunities  second  to 
none  in  Canada.  The  construction  of  this 
canal  route  is  approved  both  by  the  Govern- 
ment and  by  the  commercial  community ;  it  is 
now  a  moot  point  whether  the  Government  will 
not  itself  undertake  the  building  as  a  public 
work  rather  than  allow  the  company  holding 
the  charter  to  carry  it  out  as  a  private  enter- 
prise. In.  connection  with  the  transportation 
problem,  Mr.  Keefer  points  out  the  impor- 
tance of  Canada's  geographical  position  in 
relation  to  the  commercial  centre  of  gravity 
of  the  North  American  continent.  This 
centre  is  very  near  Lake  Erie.  From 
the  western  end  of  this  lake  (Niagara 
Falls)  the  water  route  to  the  Atlantic, 
through  the  Straits  of  Belle  Isle,  follows  the 
general  direction  of  a  great  circle  which  cuts 
the  commercial  heart  of  Europe,  and  is,  there- 
fore, upon  the  shortest  route  or  "air-line." 
As  time  goes  on  the  whole  of  Canada  must 
derive  immense  advantages  from  these  unique 
transportation  conditions^  actual  and  pros- 
pective. 

How  TO  Influence  Great  Britain. 

In  the  light  of  these  potentialities  now  in 
course  of  realisation  great  things  industrially 
may  be  expected  in  Canada  during  the  next 
ten  or  fifteen  years  at  most.  A  conservative 
estimate  of  the  conditions  of  to<day  would 
anticipate  an  even  more  rapid  development  in 
Canada  than  that  which  bas  characterised  the 
United  States  in  the  past. 

In  Great  Britain  the  greatness  of  Canada's 
destiny  within  the  Empire  finds  daily  fuller 
appreciation.  The  desire  for  closer  communion 
and  for  more  intimate  knowledge  has  been 
seen  of  late  years  in  the  official  visits  of  im- 
portant British  institutions  and  societies  to 
Canada.  The  British  Association  has  visited 
Canada  twice,  viz.,  Montreal  in  1S84,  and 
Toronto  in  1897,  and  has  been  followed  by 
the  British  Medical  Congress.  In  1903  the 
Congress  of  the  British  Chambers  of  Commerce 
met  in  Montreal — a  most  notable  meeting ;  and 
last  year,  the  Institute  of  Civil  Engineers  went 
over  with  its  President,  Sir  W.  White. 

Canada  cannot  have  too  many  of  these 
visits  or  see  too  much  of  the  great  captains 
.of  industry,  and  of  the  men  of  science  from 
-this  side,  or  of  English  statesmen,  such  as 
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Professor  James  Bryce,  M.P.,  and  Mr.  John 
Morley,  M. P.,  who  have  just  returned.  There 
are  also  the  too-seldom  tried  expedients  of 
trade  missions,  of  visits  of  representatives  of 
groups  of  industries  and  of  financial  interests 
to  study  Canada's  markets,  her  fresh  sources 
of  raw  material,  and  special  undertakings  to 
be  developed  by  British  capital  and  enterprise. 

Imperial  Commercial  Service  for 
Colonies. 

In  this  connection  the  Imperial  Government 
might  be  of  great  assistance.  One  suggestion 
I  would  make  is  that  means  be  taken  to  perfect 
the  colonial  organisation  of  the  new  Commer- 
cial Intelligence  Office  of  the  Board  of  Trade, 
by  creating  a  service  of  Commercial  Agents  to 
reside  in  the  British  possessions,  these  agents 
to  report  at  frequent  intervals  through  the 
Colonial  Office  to  the  Board  of  Trade  on  all 
matters  concerning  the  resources,  growth, 
local  enterprises,  public  contracts,  openings 
for  trade,  and  the  investments  for  capital,  as  is 
now  done  by  H.M.  consular  officers  and  the 
special  commercial  attachis  and  commercial 
agents,  in  regard  to  foreign  countries  through 
the  Foreign  Office. 

Foreign  coimtries  undoubtedly  derive  great 
and  continuous  benefit  from  the  issue  of 
these  ^tish  consular  reports  and  the  work 
of  these  officials  at  the  expense  of  the 
British  taxpayer,  whereas  Canada  and  the 
British  colonies  receive  no  corresponding- 
assistance  whatever  in  making  their  claims 
known.  Canada  depends  solely  upon  her  own 
service  of  special  agents  in  this  and  other 
countries.  The  suggested  service  of  Im- 
perial commercial  agents  to  reside  in  Canada 
would  go  far  to  remedy  this  seeming  neglect, 
and  in  any  case  the  defect  in  the  present 
system  of  collecting  and  distributing  trade 
information,  to  the  exclusion  of  the  British 
colonies.  It  would  materially  assist  colonial 
efForts  at  home  and  abroad  in  having  their 
growth  and  their  resources,  agricultural  and 
industrial,  made  known  systematically  through 
the  Imperial  channel. 

I  would  advocate  this  Imperial  commercial 
service  in  the  Colonies  no  less  in  the  in- 
terests of  the  trade  of  the  United  Kingdom. 
Manufacturers  and  merchants  at  home  will 
remember  that  their  colonial  trade,  on  the  ^er 
capita  basis,  is  relatively  more  valuable  to 
them  than  that  with  foreign  countries.  It  is  a 
trade,  therefore,  which  political  considera- 
tions and  self-interest  would  see  increased, 
and  which  should,  therefore,  have  th^^olicitude 
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of  the  Government  in  providing  aids  to  its 
development,  not  inferior  to  those  given  to 
the  trade  with  foreign  countries.  This 
the  commercial  community  here  has  a  right 
to  expect.  Carefully  selected  representa- 
tives, with  a  knowledge  of  the  needs 
and  circumstances  of  the  United  King- 
dom, would  be  able  to  select  and  present 
information  in  an  acceptable  manner,  and 
from  the  English  standpoint.  Information 
supplied  from  a  Canadian  point  of  view, 
and  with  a  Canadian  bias,  can  never  be 
as  acceptable  or  as  authoritative.  It  is,  of 
course,  not  suggested  that  the  proposed  service 
should  replace,  but  rather  supplement  the 
present  commercial  agents  of  the  Canadian 
Government  in  the  United  Kingdom,  who, 
while  acting  mainly  in  the  interests  of  Cana- 
dian export  trade  to  Great  Britain,  do  not 
hesitate  as  far  as  possible  to  assist  the  trade 
ef  Great  Britain  with  the  Dominion. 

Congress  of  British  Chambers  of 
Commerce,  1903. 

It  is  also  time  that  the  Imperial  Government 
should  take  some  action  on  the  important 
recommendatons  of  the  British  delegates  to 
the  Congress  of  the  Chambers  of  Commerce 
in  1903,  viz.,  to  adapt  the  British  newspaper 
postal  rates  to  meet  those  of  Canada ,  which  the 
latter  has  already  put  into  force  with  the  Mother 
Country  and  with  the  United  States — and  this, 
both  for  commercial,  as  well  as  for  political 
reasons ;  also  to  co-opererate  in  arranging 
greater  efficiency  in  the  direct  postal  service 
with  Canada,  and  an  improved  direct  British 
cable  service — all  suggestions  of  the  greatest 
possible  and  immediate  importance. 

I  fear  I  have  wandered  somewhat  from  my 
theme,  but  the  special  circumstances  of  Canada 
on  the  threshold  of  her  new  industrial  develop- 
ment must  be  my  claim  for  indulgence  in 
having  touched  on  matters  which  under  other 
conditions  might  be  considered  not  altogether 
relevant  to  the  subject. 


DISCUSSION. 

Sir  Westbv  Perceval  (who  took  the  chair  on 
Lord  Ridley  leaving  to  fulfil  another  engagement) 
&aid  he  was  extremely  glad  of  the  opportunity  of 
thanking  Mr.  Jnst  for  his  able,  ludd,  and  instructive 
paper.  He  believed  the  general  impression  would  be 
one  of  astonishment  at  the  magnitude  of  Canadian 
manufactures.  As  tad  been  truly  said,  every  one 
recognised  Canada  as  a  wbeat-growing  country,  and 
as  having  vast  mineral  resources,  and  great  timber 


tracts,  bat  possibly  only  a  few  appredated  sufficiently 
how  \*ery  important  her  manufactures  had  become, 
and,  what  was  perhaps  more  important,  the  vast  field 
for  development  possessed  by  those  manufactures.  In 
one  respect  the  paper  seemed  to  afford  an  illustration 
of  the  way  in  which  this  country,  whether  in  military 
warfare  or  industrial  warfare,  allowed  the  other  side 
to  get  in  the  first  blow.  It  was  significant  that  the 
larger  proportion  of  the  capital  being  imported  into 
Canada  was  not  Bntish  but  American.  That 
was  a  matter  for  regret,  as  was  also  the  lact  that  a 
large  number  of  the  immigrants  into  Canada  were 
American  or  foreign,  and  not  British.  It  did  not 
matter  so  much  to  Canada,  but  It  very  much  mattered 
to  this  country,  and  possibly  to  the  Empire  as  a  whole. 
It  also  occurred  to  him  as  somewhat  noteworthy — 
though  he  did  not  wish  to  enlarge  on  the  sub- 
ject, as  it  was  dangerous  ground— that  a  country  like 
Canada,  with  such  enormous  manufacturing  capa- 
bilities should  be  the  first  country  to  offer  Britain 
a  trade  preference.  It  seemed  to  him  to  indicate  a  spirit 
of  self-sacrifice,  which,  if  more  widely  spread,  would 
certunly  tend  to  remove  one  of  the  chief  difficulties  of 
bringing  about  a  closer  trade  withi?  the  Empire.  At 
the  conclusion  of  the  paper  Mr.  Just  touched  on  a 
subject  of  very  great  importance,  which  the  paper, 
when  published,  would  be  seen  to  develop,  and  he 
hoped  some  public  notice  would  be  taken  of  it, 
namely,  that  there  should  be  some  system  for  ac- 
quainting people  of  this  country  officially  with  com- 
mercial information  regarding  the  colonies.  Of 
course,  the  colonies  endeavoured  to  do  that  for  them- 
selves. They  had  agents  in  this  country  who  tried  to 
educate  the  British  public  as  to  the  opportunities  pre> 
sented  by  their  respective  colonies,  but  diis  was  not 
the  same  thing  as  an  imperial  officer  collectiag  and 
imparting  that  information,  and  responsible  to  the 
public  for  its  accuracy.  That  point  seemed  to  be  vdl 
worthy  of  close  examination,  and  he  hoped  that 
some  practical  outcome  would  result. 

Mr.  S.  Charles  Phillips  said  the  people  of 
England  were  always  glad  to  hear  of  anything  which 
might  be  for  the  benefit  of  the  Empire,  especially 
when  it  came  from  a  gentleman  so  well  infonned  as 
Mr.  Just.  Canada  was  a  country  which  was  going 
forward  all  the  time,  and  no  doubt  she  bad  fell,  in 
}-ears  gone  l^,  the  lack  of  British  capital.  However, 
he  was  pleased  to  bee  that  a  better  feeling  now  per- 
vaded the  British  nation,  and  that  the  Englishman 
was  getting  to  know  Canada  more  as  she  actodly 
was  than  as  she  bad  seemed  to  be  in  our  imagina- 
tions, helped  by  the  school  books  of  the  period. 
He  had  visited  Canada  many  times,  and  was  familiar 
with  the  country  from  the  Atlantic  to  the  Pacific. 
Many  enterprises  were  now  coming  forward  which, 
with  the  help  of  British  capital,  would  make  Canada 
shine  still  more  resplendently  in  the  eyes  of  the 
British  people  and  the  world  in  general.  la  the 
engineering  industry,  in  whuh,  be  was  much 
interested,  it  was  otpr^lM-k^Ogiaa  had 
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forged  abead,  and  she  was  beginoing  to  make 
herself  felt  even  on  the  other  side  of  the  St. 
Lawreoce— t'.^.,  in  the  United  States,  of  whtcb  she 
was  bfcomint;  more  independent  every  year.  He 
could  bear  out  all  that  Mr.  Just  bad  aud  about  the 
magnificent  engineering  concerns  in  Eastern  Canada, 
particularly  those  which  bad  been  established  by  the 
great  Canadian  railroads.  He  bdieved  that  in  great 
measure  those  railroads  were  becoming  quite  inde- 
pendent of  United  States  soared  of  supply.  An 
important  industry  which  bad  not.  on  account  of  the 
number  of  subjects  to  be  dealt  witb,  received  its  due 
share  of  attention,  was  the-  flour-miliing  industry, 
which  affected  us  in  this  country  so  \itally,  as  we 
were  not  a  self- supporting  nation,  although  we 
might  be  "  free-fooders "  or  any  other  kind  of 
fooders.  It  was  known  that  Lord  Strathcona  took 
a  great  interest  in  the  matter,  more  particularly  in 
the  mills  out  West— "Lake  of  the  Woods."  It 
would  be  a  very  sorry  day  for  England  if  the  flour- 
milling  industry  of  Canada  were  to  decline.  But  there 
was  no  danger  of  that  happening  ;  in  fact,  everything 
seemed  to  show  that  the  industry  was  still  paramount, 
and  that  it  was  going  to  advance  with  the  other 
large  industries  of  the  country.  The  wood-pulp 
interest  was  inseparably  wrapped  up  with  the  growth 
of  timber  in  Canada.  Canada  showed  the  greatest 
supply  of  timber  which  the  civilised  world  had  ever 
seen,  and  he  believed  that  country  should  jealously 
guard  it.  English  people  had  for  many  years  felt  the 
benefits  of  the  timber  industry  from  more  than  half- 
a-dozen  points  of  %iew,  including  timber  for  furniture, 
for  building,  and  of  late  years  in  providing  the 
wood-pulp  used  in  the  composition  of  the  daily 
newspaper.  He  was  glad  to  say  that  millions 
of  dollars  were  every  year  being  put  into  the  wood- 
pulp  and  paper  industry  of  Canada,  the  chief  market 
of  which  was  this  country.  Had  Canada  not  been 
encouraged  to  come  forward  and  engage  in  that 
industr)'  it  would  have  been  a  bad  thing  for  the 
British  paper  trade,  as  the  competition  of  Norway 
and  Sweden  had  to  be  considered  in  this  respect. 
In  fact,  Canada  had  been  the  means  of  keeping 
prices  of  the  raw  material  from  undue  inflation — 
the  present  prices,  wbicb  bad  been  forced  up  abnor- 
mally through  lack  of  water  supply  in  Scandinavia 
being  excepted.  A  Ugb  price  for  paper  would  bave 
(Hwented  the  launching  and  successful  maintenance 
of  the  large  newspaper  ventures  which  tbe  country 
bad  seen. 

Mr.  T.  R.  Cloughrr  was  glad,  from  an  educa- 
tional standpoint,  that  such  an  admirable  paper  had 
been  read.  Tbere  was  a  vast  amount  of  ignorance  in 
this  island  about  the  colonies,  and  he  wished  to 
emphasize  tbe  great  neceesity  of  giving  Imperial 
information  by  Imperial  agency.  Mr.  Just  might 
make  statements,  and  so  might  he  (Mr.  Clongber), 
bat  they  might  be  regarded  by  the  rather  sceptical 
English  public  as  Uased..  There  mig^t  be  some 
presait  that  afternoon  who  diougfat  the  author  might 
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have  been  drawing  the  long  bow;  but,  from  a  very 
long  experience,  he  could  endorse  what  Mr.  Just  had 
said.  Tbe  field  for  investment  was  veiy  gieat  in 
Canada.  He,  however,  differed  from  Mr.  Just  in 
what  he  said  res|>ecting  Canada  being  a  good  countty 
for  the  small  investor.  The  proper  thing  for  tbe 
small  investor  was  to  live  in  Canada  for  a  couple  of 
years,  studying  for  himself  the  best  point  of  location 
and  the  best  advantage  which  could  be  offered  by 
the  country.  He  could  not  alTord  to  gamble ;  tbe 
lug  investor  could,  brcause  if  he  lost  in  one  place  he 
could  make  it  up  from  another.  Tbe  man  who  had 
two  or  three  thousand  pounds  to  invest  must  find  out 
for  himself  where  he  was  investing.  People  who  knew 
the  position  he  occupied,  representing  one  of  the 
great  journals  of  Canada,  were  constantly  asking  his 
opinion  upon  such  subjects,  and  be  invariably  ad- 
vised them  to  go  to  Canada,  leaving  their  money  in 
England  until  they  bad  learned  bow  to  safely  invest 
it.  It  should  not  be  invented  in  any  concern  because 
the  High  Commissioner's  Department  might  have  said 
it  was  good,  but  because  the  investor  bad  found  for 
hitnse!/  that  it  was  sound.  Why  was  so  little  heard 
about  thd  nickel  industry  of  Canada  ?  Because  tbe 
chief  nickel  lands  were  in  the  townships  of  Dennison, 
Macgregor,  and  Drury,  and  held  by  people  in  Swan- 
sea whose  interest  it  was  to  keep  the  knowledge  of 
that  interest  from  this  country.  The  United  States 
had  their  grip  upon  other  sections,  but  someday 
England  would  wake  up  to  the  fact  that  one  of  the 
greatest  assets  owned  by  Canada  was  the  undeveloped 
nickel  industry,  for  nickel  was  one  of  tbe  most  im- 
portant  component  parts  of  that  nickel  steel  which 
this  country  required  fur  its  battleships.  In  tbe 
case  of  metal  products,  those  who  were  endeavourmg 
to  bring  about  a  comer,  such  as  in  the  copper  of  the 
world,  had  to  reckon  with  Canada  before  tbey  could 
say  whether  the  price  should  go  up  or  down.  He 
joined  issue  wiih  Mr.  JuJt  when  the  latter  said  there 
were  no  coal  deposits  in  Ontario.  It  was  said  at  one 
lime  that  there  was  no  gold  in  Ontario,  and  be 
remembered  listening  to  a  discussion  in  which  it  was 
said  there  was  no  nickel  to  be  found  on  the  American 
continent.  He  hoped  that  when  Mr.  Just  read  bis 
next  paper  be  would  be  able  to  say,  not  only  that 
Ontario  had  all  those  beautiful  things  he  had  referred 
to,  but  that  it  bad  coal  and  iroa  in  tbe  north  shores 
of  Lake  Ontario. 

Mr.  J.  Colev-Bromfield  said  be  was  a  recent 
visitor  to  Canada,  having  been  commissioned  by  a 
syndicate  of  capitalists  to  proceed  there  for  the 
purpose  of  ascertaining  the  truth  about  the  capabili- 
ties and  opportunities  for  investment.  He  bad  in  his 
possession  papers  which  confinned  all  that  Mr.  Just 
had  said.  He  had  read  in  Toronto  papers : — ''We 
do  not  want  artisans  and  mechanics  bere ;  why  do 
tbey  send  men  from  England  when  otir  men  can  do 
tbe  work  f "  But  that  was  simply  the  trade  union 
idea,  it  being  thought  that  the'^mcnre  ^glisbmen 
were  brought  over  th(P!EB^e4|r^nMO£l^f^  of 
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Canadians  having  good  vages.  His  ofniuon  was  that 
nothing  could  be  done  in  the  present  day  that  would 

at  all  reduce  the  earning  pover  of  Canada.  Canada's 
opportunities  were  enonnous.  There  would  be  no 
unemployed  in  this  country  if  the  British  Govern- 
ment would  do  its  duty  to  the  colonies,  and  cany  out 
the  plan  of  establishing  an  Imperial  boreaa,  so  as  to 
let  it  be  known  where  our  people  could  go  with  the 
certainty  of  obtaining  employment  and  receiving 
good  wages. 

Mr.  Clayton  Beadle  said  he  had  had  the  oppor- 
tunity of  visiting  Canada  recently,  more  particularly 
in  connection  with  two  great  industries  which  would 
undoubtedly  hold  a  very  important  position  in  the 
near  future — those  of  cement  and  paper.  With  regard 
to  cement,  he  accompanied  the  chairman  of  a  very 
large  company  in  this  country  to  investigate  the  con- 
dition of  the  industry  in  the  United  States  and 
Canada.  It  was  clear  to  th«n  that  Canada  was 
pmsning  the  same  progressive  course  as  was  the 
United  States,  and  putting  down  the  best  machinery. 
The  quality  of  the  article,  he  thought,  would  compare 
with  that  in  any  part  of  the  world.  With  regard  to 
the  great  paper-making  industry,  the  resources  of 
Canada  were  almost  inconceivable,  not  only  as  to  the 
available  sup[^ies  of  timber,  but  also  as  to  the  quahty 
of  it  available  for  that  purpose.  It  was  generally  be- 
lieved that  timber,  to  be  suitable  for  the  manufacture 
of  p^wr,  must  not  exceed  a  certain  diameter.  He 
went  to  British  Columbia  and  made  enquiries  aboat 
the  supplies  of  balsam,  spruce,  and  hemlock,  three 
timbers  which  nndonbtedly  made  excellent  pidp  for 
paper.  Those  were  very  abundant  on  the  Pacific 
Coast,  and  timbers  from  them  had  been  sent  to  him 
from  British  Columbia  between  six  and  seven  feet  in 
drcmnference.  Most  pulp  makers  laughed  at  the 
idea  ol  making  pulp  from  such  large  timbers.  But, 
by-means  of  the  sulphide  process,  be  had  succeeded 
in  producing  from  each  of  those  timbers  pulp  equal 
in  quality  to  that  imported  into  this  country  from 
elsewhere.  It  was  difficult  to  account  for  such  large 
trees  yielding  such  excellent  pulp,  but  he  thought  it 
bad  something  to  do  with  the  fiwt  that  on  the 
British  Columbian  coast  there  was  a  strarni  Irom 
Japan  which  kept  the  coast  open  throi^hoat  the 
whole  of  the  year,  so  that  it  was  not  subject  to  the 
same  extremes  of  heat  and  cold  as  was  the  Eastern 
Coast.  He  thought  it  was  not  generally  known  that 
those  large  trees  were  available  for  the  sulphide 
process,  and  it  was  only  a  few  months  ago  that  be 
had  the  opportunity  of  investigating  the  matter. 

Mr.  JiTST,  in  reply,  said  unless  he  found  geological 
data  that  the  rocks  of  Ontario  contained  coal  be 
feared  he  must  say  coal  did  not  exist  there.  He  had 
been  much  interested  to  hear  the  comments  of  Mr. 
Clayton  Beadle  on  the  superior  character  of  the 
wood-pulp  produced  in  British  Columbia  by  the 
sulphide  process. 

On  the  motion  of  the  Chaieuan,  a  vote  of  thanks 
was  passed  to  Mr.  Just  for  his  valnaUe  paper. 
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The  Chairuan,  is  introdacing  the  reader  of  the 
papef,  said  he  was  known  to  many  present  as  haTing 
served  with  great  -distinction  as  bacteriologist  and 
chemical  analyst  to  the  Government  of  the  Central 
Provinces  in.  India ;  be  was  particularly  selected  for 
the  appointment  on  account  of  his  great  distinction 
at  Cambridge  in  the  study  of  natural  science, 
and  in  the  perfonnance  of  his  highly  responnble 
duties  in  India  he  had  given  the  most  complete 
satis&ction.  His  headquarters  were  at  Agra,  where 
he  had  all  sorts  of  temptations  to  study  the  various 
artistic  beauties  of  India.  He  had  particularly 
devoted  himself  to  the  subject  of  the  paper,  and  the 
discoTOry  which  he  had  to  describe  was  one  of  very 
great  interest,  both  practical  and  theoretical. 

The  paper  read  was — 


white  ground,  are  not  necessarily  or  essentially 
beautiful.  They  are  merely  skeletons  of 
beautiful  objects.  An  artist's  skill  is  required 
to  clothe  with  flesh,  the  diy  bones  of  geo- 
metric desig'n  to  produce  from  them  artistic 
creations  that  impress  the  feelings  and  that 
exist  as  living  triumphs  of  Saracenic  art  in  the 
frescoes  and  tiled  dadoes  of  the  Alhambra,  id 
the  mosaics,  pulpits,  and  mosques,  of  Cairo, 
and  in  the  deserted  palaces  of  Akbar  at 
Futteypur-Sikri. 

Geometrical  patterns  may  be  divided  into 
the  following  four  classes — (i)  square,  (2) 
hexagonal,  (3)  octagonal,  and  (4)  arabesques. 

Fig.  1. 


ON  SOME  DISCOVERIES  OF  THE 
METHODS  OF  DESIGN  EMPLOYED 
IN  MOHAMMEDAN  ART. 

By  E.  H.  Raskin,  M.A. 

(Late  Fellow  of  St,  John't  College,  Cambridge,  Fellow  of 
AlUbabad  University.) 

The  most  striking  peculiarity  of  Moham- 
medan or  Saracenic  art  is  the  employment  of 
extremely  complicated  geometrical  patterns. 
The  actual  methods  by  which  these  patterns 
were  drawn  and  designed,  are,  so  feir  as  I  am 
aware,  unknown  to  modem  artists,  either  in 
Europe,  in  India,  or  in  Egypt.  The  works  of 
Prisse  D'Avesnes,  of  Bourgoin,  or  of  Gayet, 
dealing  with  Arabian  art,  are  equally  destitute 
of  any  satis&ctory  explanation  of  the  matter,  t 
Some  years  ago  I  commenced  to  study  the 
subject  in  India.  At  length,  by  a  lucky 
chance,  I  discovered  a  clue  in  a  small  room 
in  one  of  the  palaces  of  Akbar,  the  great 
Mogul  Emperor.  Here,  nearly  hidden  by 
dust  and  dirt,  I  found  the  actual  construction 
lines  used  by  the  artist  some  four  and  a-half 
centuries  ago  in  producing  an  arabesque 
pattern.  By  means  of  the  clue  thus  obtained, 
it  became  easy  to  draw  the  more  complicated 
of  the  patterns.  The  clues  to  the  simpler 
classes  of  patterns  were  obtained  for  the  most 
part  by  observation  and  measurement. 

The  methods  that  I  have  to  describe  to-night, 
are  not  simply  methods  of  draughtsmanship. 
They  may  be  described  as  methods  of  design, 
as  by  their  means  it  is  possible  and  easy,  not 
-only  to  copy  old  patterns,  but  also  to  design 
new  ones  in  conformity  with  the  rules  of 
feometrical  art. 

It  may  be  advisable  to  explain  that  the 
patterns  themselves,  as  I  shall  exhibit  them  to 
you  thrown  on  .the  screen  as  black  lines  on  a 


.   .  .      ■  i.. -  IC 

Hexagonal  Fattbrn  frou  Hakih's  Bath  at 

FUTTBVPUK'SlKRI. 

In  the  first  class  the  space  to  be  decorated 
is  divided  into  squares.  Parts  of  these  squares 
go  to  form  the  pattern.  This  class  will  be 
found  described  in  any  elementary  text-book  of 
design,  and  includes  various  chequers,  the 
fylfots,  the  Greek  frett,  rectangular  lattices,  &c. 

The  method  of  drawing  the  second  class  of 
patterns,  the  hexagonal,  is  also  widely  known 
{ud  calls  for  no  special  description.  Lines  are 
drawn  crossing  each  other,  not  at  right  angles, 
as  in  the  square  patterns,  but  at  angles  of 
sixty  degrees,  thus  dividing  the  space  to  be 
decorated  into  equilateral  triangles.  An  ex- 
ample of  this  pattern  is  given  in  Fig.  i,  which 
represents  a  design  found  carved  in  plaster  in 
the  Doctor's  Turkish  Bath  at  Futteypur-Sikri. 
In  this  case  some  only  of  the  pattern  lines  are 
identical  with  the  constructiMi^liDes.  Others 
of  the  lines  of  the  pattern^  dir^Q^v^J^sin^r 
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the  construction  triangles  from  one  apex  to 
another. 

The  third  class  of  patterns  consists  of,  or  is 
derived  from,  octagons.  Simple  examples  of 
this  class  are  shown  in  Fig  2,  at  a,  r,  c,  and 
D.  Of  these  A,  R,  and  c  may  be  found  used 
in  stone  pavements  in  the  garden  of  the  Taj  at 
Agra.  x>  is  frequently  employed  for  the  per- 
forated stone  balustrades  on  buildings  in  the 
Taj  Garden.  I  have  grounds  for  believing  that 
in  drawing  octagonal  patterns  an  octagon  was 


Indeed  it  is  difficult  to  see  how  the  more  com- 
plicated of  the  octagonal  patterns  could  have 
been  designed  without  the  use  of  templates. 

The  complicated  octagonal  patterns  usually 
contain  octagons  of  two  sizes,  which,  so  far  as 
my  experience  goes,  may  always  be  regarded 
as  derived  one  from  the  other  by  the  following^ 
very  simple  construction.  In  Fig.  3  an  octagon 
is  drawn  in  which  opposite  angles  are  shovm 
joined  in  pairs  by  lines  such  as  A  B,andc  D.  The 
result  of  drawing  these  lines  is  to  leave  an  eight- 
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EXAMPLE.S  OF  Octagonal  Pattekns. 


cut  out  of  talc,  or  paper,  or  some  other  suitable 
material,  and  used  as  a  template.  In  the 
case  of  Fig.  2,  15,  the  octagons  shown  on  the 
right  of  the  figure  are  so  accurately  drawn  (as 
a  rule)  as  to  suggest  the  use  of  a  template, 
while  the  remaining  lines  are  so  inaccurately 
drawn  as  to  suggest  that  they  were  filled  in  by 
hand.  Whether  or  not  a  draughtsman  should 
use  templates  in  the  actual  employment  of 
these  patterns  may  be  described  as  a  matter 
of  individual  taste  and  habit.  But  that  tem- 
plates are  useful  in  the  designing  of  these 
patterns  will  be  admitted  on  consideration  of 
the  facts  contained  in  the  following  paragraphs. 


pointed  star  (shown  by  thicker  lines)  in  the 
centre  of  the  octagon.  Taking  the  point  A  a& 
centre  describe  another  octagon  (shown  by 
dotted  lines)  of  such  a  size  that  one  of  its  angles 
fits  into  the  angle  E  of  the  eight-pointed  star. 
This  octagon  is  shown  drawn  separately  at  G. 
Thus  we  have  a  large  octagon,  a  small  octagon, 
and  an  eight-pointed  star.  These  three  figures 
combined  in  different  ways  go  to  form  the 
majority  of  octagonal  patterns.  For  drawing 
the  patterns  it  will  be  found  convenient  to  cut 
out  these  three  outlines  as  templates. 

The  method  of  construction  of  a^attera  of 
this  nature  is  slUciifiie'lAy  S^Op^D^  large 
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octagon  template  is  first  employed  to  cover 
the  ground  with  large  octagons  overlapping  by 
two  of  their  sides,  as  shown  on  the  right-hand 
fflde  of  the  figure.  For  the  sake  of  clearness 
the  letters  a,  b,  c,  d,  e,  f,  g  and  h,  have 
been  inserted  to  indicate  the  extent  of  one  of 
these  octagons.  The  small  octagon  template 
must  now  be  used.  By  its  means  small  octagons 

Fig.  3. 
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Dkkivation  of  Small  Octagon  fkom  Labge 

OCTAOOIT  ;     ALSO    OF    ElGHT- POINT  ED  STAD. 

These  three  figures  form  the  basis  of  most  oct- 
mgooal  patterns. 


Fig.  4, 


COMSTBOCTIOW  OF  PATTERN  SHOWN  IK  FiG.  5. 
The  ground  is  covered  mth  large  octagons  over- 
lapping bjr  two  ddes.  The  letters  A  to  E  indicate 
the  ODtHne  (tf  one  of  these  octagons.  Small 
octagons,  as  at  K,  L,  M,  N,  are  drawn  roond 
altenate  anglet  of  the  Urge  octagons. 


are  drawn  whose  centres  coincide  with  alternate 
angles  of  the  large  octagon,  as  shown  on  the 
left-hand  side  of  the  figure.  But  this  does  not 
produce  a  graceful  pattern.  The  numerous 
lines  crossing  at  a  point,  as  occurs  at  K  and 
at  L,  like  the  spokes  of  a  cart-wheel,  do  not 
form  a  pleastngfeature.  Nor  is  the  case  much 
altered  for  the  better  when  a  square  is  drawn 
in  the  small  octagon,  as  shown  at  M  and  N. 
But  when  certain  of  the  lines  are  omitted,  as 
illustrated  in  Fig.  5,  we  have  a  pattern  of  re- 
markable gracefulness  in  spite  of  its  apparent 
simplicity.  This  pattern  occurs  carved  in  low 
relief  in  a  panel  of  red  sandstone  in  Birbul's 
Housr,  Fjtteypur-Sikri. 


Fig.  5. 


Pattern  frou  a  Pilaster  in  Birbul's  House, 

FUTTEVPUR-SlKRI. 

It  may  be  asserted  that  in  this  pattern  the 
size  of  the  octagon  is  well  proportioned  to  the 
size  of  the  panel,  and  the  size  of  the  square 
to  that  of  the  octagon.  It  is  difHcult  to 
imagine  that  this  result  would  have  been 
obtained  so  successfully  had  the  design  been 
formed  without  the  help  of  a  rational  geo- 
metrical method. 

The  construction  of  another  octagonal  pattern 
is  shown  in  Fig.  6.  In  ibis  case  the  large 
octagons  are  drawn,  not  in  contact,  but  at 
5ome  distance  from  each  other.  The  distance 
is  such  that  the  space  between  any  four 
adjacent  octagons  could  just  be  filled  by 
another  large  octagon.  The  small  octafjcn 
template  is  now  brought  into  use.  As  shown 
on  the  right-hand  side  of  the  figure,  it  is  placed 
with  its  centre  coinciding  with  the  angle  of  a 
large  octagon.  Six  sides  of^e  small  |OCtagon 
are  drawn  in.  Th^iS^ietdtloVibQ^^ifround 
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each  of  the  other  angles  of  the  large  octagon. 
Thereby  the  eight-pointed  star  is  found  to  have 
been  described  in  the  large  octagon.  The 
other  large  octagons  are  similarly  treated.  A 
few  other  lines  are  required  to  complete  the 
pattern.    These  are  so  simply  placed  as  to 

Fio.  6. 


Construction  of  Octagonal  Pattbrn  shown 
COMPLETE  IN  FiG.  7.  As  shown  at  A,  six  sides 
of  a  small  octagon  are  drawn  round  the  angle  of  a 
large  octagon.  This  is  repeated  round  all  the 
other  angles  (as  B,  C,  D)  of  tfae  large  octagons. 
The  few  lines  required  to  complete  the  pattern  may 
be  found  by  inspection  of  Fig.  7. 

.     Fig.  7. 


Octagonal  Patfern  occurring  in  Inlaid 
Marble  in  the  Tomb  of  Itiuad-Ud-Daula 
at  Aosa. 

require  no  explanation.  The  completed  design 
is  shown  in  Fig.  7.  It  occurs  in  inlaid  marble 
in  the  tomb  of  Itiroad  Ud  Daula  at  Agra. 

The  eight-pointed  star  alone,  without  the  help 
of  any  octagons,  may  also  he  used  to  form  pat- 
terns. Examples  of  this  are  shown  at  E,  F,  G, 
and  H  in  Fig.  2.  In  £  eight-pointed  stars  are 
placed  in  contact.  This  is  the  pattern  of  the 
pavement  of  the  interior  of  the  Taj.   F  is  the 


basis  of  a  pattern  that  occurs  in  a  dado  in  the 
vestibule  of  Akbar's  tomb  at  Sekundra.  In 
this  case  some  of  the  eight-pointed  stars  are 
drawn  complete.  Others  are  overlapped  by 
their  neighbours.  Pattern  G  is  obviously 
formed  from  eight'pointed  stars.  A  very  beau- 
tiful example  of  the  use  of  this  pattern  will  be 
found  in  the  work  of  Owen  Jones  on  the 
Alhambra.  H  is  a  common  border  pattern 
formed  from  eight-pointed  stars. 

We  now  have  to  consider  the  most  com* 
plicated  class  of  patterns  to  which  the  term 
"arabesque"  maybe  appropriately  reserved, 
as  these  patterns  are  practically  peculiar  to 

Fig.  8. 


Diagrauuatic  Sketch  or  part  of  Pattkkn 

OF  A  DOUE  IN  THE  TURKISK  BATH  IN  THE 

JoDH  Bai's  Palace  at  FuTrsTPiTR-SiKU. 
The  lines  A,  B,  C  ire  some  of  the  original  con- 
Btniction  lines  by  means  <rf  which  the  pattern  was 
drawn.  Examples  of  the  use  of  this  doe  are  given 
in  the  following  figures. 

Mohammedan  art,  and  both  in  their  complexity 
and  in  their  xsthetic  effect  stand  on  a  higher 
plane  than  the  patterns  hitherto  considered. 

In  most  square,  hexagonal,  and  octagonal 
patterns,  the  pattern  lines  run  in  two,  three,  or 
four  cUrections  respectively.  In  arabesque 
patterns  the  lines  run  in  a  much  larger  number 
of  directionst  suggesting  that  some  unusual 
method  was  employed  in  their  construction. 

In  Fig.  8  is  represented  diagrammatically 
part  of  an  arabesque  pattern  that  occurs  in  a 
dome  in  the  Turkish  bath  attached  to  the  Jodh 
Bai  Palace,  Futteypur-Sikri.  It  was  this 
pattern  that  furnished  the  d«at  to  the  .method 
of  constructifm  of  as^besqu^WBQfiigtefcside* 
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the  thick  pattern  lines  incised  in  the  plaster 
covering  the  interior  of  the  dome,  I  noticed 
some  faint  scratches  indicated  by  the  lines  A  B, 
and  B  c.  On  closer  examination,  I  found 
that  these  scratches  were  parts  of  polygons, 
that  if  completed  as  shown  at  d,  e,  f,  would 
snrround  the  five,  six,  seven,  and  eight-rayed 
stars  of  which  the  pattern  was  composed.  It 
at  once  occurred  to  me  that  these  polygons 
were  the  construction  lines  used  in  producing 


A  few  examples  will  show  how  simple  is 
the  method  here  indicated  for  drawing  and  de> 
signing  of  arabesque  patterns. 

In  Fig.  9  the  space  is  first  covered  with 
octagons  in  contact,  which  may  be  ea«ly  drawn 
by  means  of  an  octagon  template.  The  result- 
ing lines  may  be  called  the  primary  construc- 
tion lines.  Two  x>attem  lines  have  to  bedrawo 
through  the  centres  of  each  of  the  primary  con- 
struction lines.   The  first  question  is  at  what 


Fio.  9. 


Urrod  of  CoNSTKDcrroN  OF  A  siiiPLK  Arabbsqttr  PATTERN.  The  grotmd  is  iirst  covered  whh 
ortagoos  in  contact.  To  fbnn  the  pattern  two  lines  have  to  be  drawn  thtoag^  each  centre  of  each 
dde  of  the  octagons. 


the  pattern.  It  was  obvious  that  polygons  in 
contact  weie  easy  to  draw.  Having  drawn 
Chem>  pairs  of  lines  had  to  be  drawn  passing 
through  the  centres  of  each  of  the  sides  of  the 
polygons.  These  pairs  of  lines  crossed  the  side 
of  the  polygon,  at  nearly  the  same  angle  in 
each  case.  Each  line  was  prolonged  until  it 
met  a  nmilar  line  that  had  crossed  the  centre 
of  another  side  of  a  polygon.  When  this  had 
been  done  all  over  the  surface  that  had  to  be 
decorated,  nothing  more  remained  to  be  done, 
Cor  the  psutem  was  completed. 


angle  or  in  what  direction  they  are  to  be  drawn? 
Within  certain  limits  the  exact  angle  does 
not  matter  provided  this  angle  is  the  same  in 
all  cases.  But  the  best  result  is  obtained  if 
each  pattern  line  is  drawn  parallel  to  a  diagonal 
of  an  octagon.  For  instance,  the  pattern  line 
A  B  is  drawn  parallel  to  the  diagonal  c  D. 
But  in  practice  it  will  be  found  easier  to  draw 
lines  such  as  T  u  which  pass  through  the 
centre  of  the  octagon  and  join  the  centres  of 
its  opposite  sides.  A  pattern  line  is  then  drawn 
such  as  E  F.    This  of  course  is  drawn  ^rallel 
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to  the  neighbouring  diagonal  of  the  octagon. 
It  cuts  T  u  in  the  point  E.  From  the  centre  of 
the  octagon  describe  a  circle  G  which  passes 
through  the  point  E.  All  other  pattern  lines 
pass  from  points  similar  to  E  on  the  circum- 
ference  of  the  circle.  A  guiding  circle  may 
similarly  be  drawn  in  the  sqtiares,  as  shown  at 
H.  These  circles  and  interradti  form  the 
secondary  construction  lines. 

In  the  portion  of  the  pattern  shown  com- 
pleted, it  may  be  noticed  that  the  pattern  line 

Fig.  10, 


Arabesque  ba.sed  on  Decagons  in  Contact. 
Two  lines  are  drawn  passiag  through  the  centre  of 
each  side  of  ths  decagon.  Each  of  these  lines  is 
continued  until  it  meets  another  similar  line,  thus 
completing  the  pattern. 

M  N  is  nearly  but  not  quite  in  a  straight  line 
with  the  pattern  line  o  r.  This  line  o  p  is 
nearly  but  not  quite  parallel  to  the  pattern 
line  R  s.  A  draughtsman  not  knowing  the 
method  now  described  would  probably  have 
drawn  M  N  and  o  p  in  a  straight  line  with  one 
another.  He  would  also  probably  have  made 
o  P  and  R  s  exactly  parallel.  So  doing  would 
have  given  the  pattern  an  appearance  of  stiff- 
ness  which  is  avoided  by  the  present  meihod 
of  construction.  This  pattern  is  one  of  the 
commonest  of  arabesque  designs. 

Another  arabesque  v  is  shown  in  Fig.  lo. 
Here  the  primary  construction  lines  are  de- 


cagons in  contact.  As  before,  two  pattern 
lines  have  to  be  drawn  through  the  centres  of 
each  of  the  primary  construction  lines,  and  it 
is  necessary  to  commence  by  finding  out  the 
direction  in  which  these  lines  have  to  be  drawn. 
C  and  j>  are  centres  of  construction  lines.  A 
pattern  line  A  H  must  be  drawn  through  these 
two  points.  This  pattern  line  is  continued 
until  it  meets  an  interradius  of  the  decagon  at 
B.  From  the  centre  of  the  decagon  a  circle  H 
is  described  that  cuts  B.  Other  pattern  lines 
meet  this  circle  at  places  where  it  cuts  the 
interradii.  This  is  the  most  frequent  method 
of  finding  the  position  of  the  secondary  con- 
struction lines. 

Fig.  II. 


v> 

k 

Construction  of  Arahksqur  based  on  Dec- 
agons AND  Pentagons  in  contact.  The 
first  pattern  line  is  drawn  through  centres  C  and  D 
till  it  meets  a  radius  of  the  pentagon  at  A.  The 
second  pattern  line  is  drawn  from  A  through  the 
centre  of  the  side  of  the  pentagon,  till  it  meets  an 
interradius  of  the  decagon  at  £.  These  two 
pattem  lines  give  the  size  of  the  circles  K  and  I» 
All  remaining  pattern  lines  pass  in  pairs  throogh 
centres  of  sides  of  a  polygon  until  tbey  readi  a 
.circle.  The  completed  pattern  is  shown  in  Fig,  iz. 

In  this  pattern  each  decagon  of  the  con- 
struction line  leads  to  a  ten-pointed  star 
of  the  pattern  surrounded  by  pentagons. 
These  pentagons  are  regular  if  the  pattern 
has  been  correctly  drawn.  Other  similar 
arabesques  exist  in  which  the  primary  con- 
struction lines  are  dodecagons  and  octagons, 
or  dodecagons  combined  with  regular  nine- 
sided  polygons.  In  these  cases  the  resulting 
star- shaped  spaces  in  the  pattern  are  twelve, 
eight,  and  nine  pointed,  as  the  case  may  be,  and 
the  pentagons  are  not  completely  symmetrical. 

We  now  pass  on  to  consider  an  arabesque 
of  a  slightly  higher  degree  of  complexity.  In 
Fig.  II  its  primary  con^tpiclion  .lines  are 
drawn  as  thick  ili^ef^da^cLitCMS^u&ry  con- 
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structioQ  lines  are  drawn  thin.  The  primary 
construction  lines  consist  of  regular  decagons, 
regular  pentagons,  and  irregular  hexagons. 
The  templates  for  this  pattern  consist  of  a 
decagon  and  a  pentagon.  Or  more  con- 
veniently a  decagon  may  be  drawn  with  a 
pentagon  attached  to  each  of  eight  of  its 
sides.  This  may  be  cut  out  of  paper  as  one 
template.  Such  points  as  are  required  that 
are  not  on  its  periphery  may  be  pricked  through 
on  to  the  drawing  paper  by  means  of  a  fine 
needle.  The  irregular  hexagon  requires  no 
template.  It  is  merely  the  space  left  where 
there  is  no  room  for  pentagons. 

In  this  pattern  the  secondary  construction 
lines  are  found  by  the  following  easy  method. 
The  first  pattern  line  A  B  is  drawn  through  the 
centres  of  two  construction  lines  at  c  and  D. 
It  is  continued  till  it  meets  radii  of  the  penta- 
gons at  each  end,  as  at  A  and  n.  A  circle  L 
is  described  in  the  pentagon  cutting  the  point 
A.  A  second  pattern  line  A  E  is  now  drawn. 
This  starts  from  the  point  A  and  passes 
through  the  centre  of  the  side  of  the  pentagon. 
It  is  continued  until  it  meets  the  interradius 
FH  of  the  decagon  in  the  point  E.  A  circle 
K  is  DOW  drawn  in  the  decagon  that  cuts  E. 
All  the  pattern  lines  have  to  be  drawn  starting 
from  analogous  points  on  the  circles  K  and  I., 
or  from  similar  circles  drawn  in  the  other 
polygons. 

The  connpleted  pattern  is  shown  in  Fig  12. 
For  the  sake  of  making  the  pattern  easier  to 
comprehend,  alternate  spaces  are  tinted,  as 
might  be  the  case  if  it  was  used  in  a  mosaic 
pavement.  It  is  well  to  notice  that,  as  here 
drawn,  the  lines  ek,  la,  fh,  MN,  and  PR, 
are  not  quite  in  a  straight  line  with  one 
another.  An  artist  not  knowing  the  correct 
method  of  drawing  the  pattern  would,  with 
little  doubt,  have  made  of  these  lines  a  hard 
straight  line  running  through  the  design,  like 
a  line  in  the  pattern  of  a  cane-bottomed  chair. 
'  He  would  have  added  to  this  resulting  and 
unnecessary  stiffness,  by  making  the  rays  of 
the  ten-pointed  star  of  parallel  lines,  which  is 
equally  a  mistake,  for  A  B  and  C  D  are  nearly 
but  not  quite  parallel- 

A  still  more  complicated  pattern  is  shown 
in  Fig.  13.  Though  the  effect  of  the  pattern, 
as  here  drawn,  is  surprising  rather  than 
pleasing,  in  the  original,  as  it  exists  in  a  dado 
of  coloured  tiles  in  the  Alhambra,  it  is  a  very 
beautiful  object.  An  illustration  of  it  may 
be  found  in  the  work  of  Owen  Jones  on  the 
Alhambra.  My  drawing  only  represents  a 
quarter  of  the  panel,  the  point  a  being  the 


centre.  The  method  of  construction  though 
tedious  is  by  no  means  difficult.  Round  the 
centre  A  describe  a  dodecagon,  of  which  one 
quarter  is  shown  at  B  f  h.  Touching  this 
dodecagon  at  the  point  F,  another  dodecagon 
of  the  same  size  has  to  be  drawn.  It  is  lettered 
F  K  L  y  and  shown  drawn  round  the  centre  N. 
Touching  the  dodecagon  round  N  at  the  point 
Y  is  drawn  a  third  similar  dodecagon,  whose 
centre  is  at  o.  Touching  this  latter  at  Z  is 
drawn  a  fourth  dodecagon  whose  centre  is  at 
R.  Inside  each  of  these  targe  dodecagons  are 
to  be  drawn  smaller  dodecagons.  Their  size 
is  found  as  follows Join  e  k.  On  a  radius 
of  dodecagon  a  mark  off  E  B  equal  to  £  K. 

Fig.  12. 
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Arabesque  based  on  Decagons  and  Pent- 
AGOKs  IN  CONTACT.  Notice  the  lines  A  B  and 
C  D,  and  similarly  placed  pairs  of  lines,  are  not 
quite  parallel.  If  they  had  been  drawn  parallel, 
the  pattern  would  have  been  more  stiff  and  less- 
yteasing.  The  lines  £  K,  L  A,  F  H,  M  N,  P  R, 
are  nearly,  but  not  quite,  in  the  same  straight  line 
with  one  another.  This  also  prevents  stiffness^ 
and  supplies  an  additional  proof  ol  the  advantage 
of  the  method  ol  construction  explained  in  this. 
paper. 

Then  A  h  is  the  radius  of  the  small  dodecagoi> 
required.  This  is  shown  drawn  and  lettered 
BCD  in  dodecagon  a.  A  sitnilar  small 
dodecagon  has  to  be  drawn  in  each  of  the 
other  large  dodecagons.  A  remaining  feature 
of  the  primary  construction  lines  is  seen  as  an 
irregular  octagon  at  p.  This  is  merely  the 
space  left  between  the  four  large  dodecagons 
A,  N,  o,  and  the  fellow  of  N,  which  would  have- 
been  drawn  had  the  adjoining  quarter  of  the 
panel  been  represented.  Half  of  this  irregular 
octagon  is  shown  at  E  K  L  M.  This  space  is 
repeated  at  p,  and  elsewhere  in  the  pattern. 
The  radii  of  this  octagon  must  be  drawn  in  as 
shown  at  x.  No  further  description  is  tieeded 
of  the  primary  constnii^eau  (iiKsiOOQlC 
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The  secondary  construction  lines  are  very 
simple.  As  may  be  seen  by  inspection,  a 
number  of  the  pattern  lines  are  drawn,  simply 
passing  through  the  centres  of  two  or  more 
construction  lines  without  any  further  guidance 
beiag  required.  In  dodecagon  o  is  drawn  a 
twelve-pointed  start  of  normal  type.  The 
twelve-pointed  stars  drawn  round  A,  N  and  R 
are  modified  to  give  further  variety  to  the 
pattern.  It  maybe  well  to  state  that  in  solving 
the  method  of  construction  of  this  pattern,  I 
had  at  my  disposal  only  a  very  rough  tracinjg 
of  the  not  altogether  accurate  drawing  in  the 
work  of  Owen  Jones.  Consequently  I  had  to 
rely  to  some  extent  on  my  general  knowledge 


pointed  staf  similar  to  those  present  in  other 
parts  of  the  design. 

At  VII  and  VIII  (in  Fig.  13)  an  eight- 
pointed  star  is  shown.  The  primary  con- 
struction outline  for  this  star  is  a  square, 
shown  round  VIII.  The  exact  size  of  the  eight- 
pointed  star  is  a  matter  of  taste.  I  have  drawn 
it  in  such  a  way  that  the  pattern  lines  I,  II, 
III-IV,  V-VI,  are  all  in  a  straight  line  with 
one  another.  The  original  drawing  is  not 
sufficiently  accurate  to  determine  this  point. 

In  Fig.  14  is  represented  a  panel  from  the 
side  of  a  stone  pulpit  in  Cairo,  copied  (with 
some  modification]  from  Stanley  Lane  Pool's 
win-k  on  Saracenic  art. 
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AJethod  of  Construction  of  an  Arabesque  based  on  Dodecagons,  Four.sided  Figures  and 
Triangles.   From  a  tiled  dado  in  the  Alhambra.   One  quarter  only  of  the  repeat  is  shown. 


of  the  subject.  The  twelve-pointed  star  drawn 
round  A  has  been  made  of  such  a  size  that 
the  spaces  S  and  T  are  equal  to  each  other, 
-and  also  equal  to  the  space  U.  The 
space  J  is  made  as  far  as  possible  sym- 
metrical. The  twelve-pointed  star  drawn  round 
N  is  made  of  such  a  size,  that  the  space  v  is 
equal  to  tr.  A  similar  consideration  governed 
the  size  of  the  space  N  in  the  star  drawn  round 
R.  The  irregular  octagon  P  is  adapted  to 
produce  an  irregular  eight-pointed  star.  This 
would  be  a  blemish  in  the  pattern.  Con- 
sequently alternate  points  have  been  thrown 
back,  as  shown  at  x,  which  has  been  done  in 
such  a  way  as  to  produce  a  symmetrical  twelve- 


For  drawing  this  p^tem  two  templates  are 
required.  One  is  a  regular  sixteen-sided  poly- 
gon. The  other  is  a  regular  heptagon,  the 
lengfth  of  whose  side  is  the  same  as  the  length 
of  the  side  of  the  sixteen-sided  polygon.  Per- 
haps for  convenience  of  description  I  may  be 
allowed  to  refer  to  the  latter  as  the  "  i6-gon." 

With  the  i6-gon  template  draw  the  outline 
B  shown  in  Fig.  15.  Place  the  heptagon  tem- 
plate with  one  side  touching  n  at  k.  H.  By  this 
means  draw  in  the  heptagon  D  E  F  G  H  K  L. 
Two  sides  of  this  heptagon,  F  G  and  G  H,  are 
indicated  merely  as  dotted  lines  as  they  aie 
not  further  required.  The  centre  of  this 
heptagon  is  at  NPigi]ketiEM;£AidQ£^l^ituated 
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liqttagon  is  now  drawn  in  having  its  centre  at  one  of  its  sides  touches,  or  is  the  same  as,  the 

"P.   The  i6-g;on  template  is  now  placed  touch-  side  of  its  fellow. 

ing  the  sides  E  F  O  of  the  twinned  heptagons.  Tne  primary  construction  lines  have  now 

and  a  i6-gon  is  thereby  drawn  shown  at  a.  been  completed.    The  secondary  construction 

Twinned  heptagons  are  similarly  drawn  at  lines  consist  of  the  radii  of  the  different 

S3rmmetrical  intervals  round  the  original  i6-gon  polygons,  and  of  one  or  two  circles  drawn  in 

B,  and  on  one  side  the  twinned  'heptagons  each  of  the  polygons.   Within  limits  the  exact 

indicate  the  position  of  another  i6-gon  which  sizes  of  these  circles  do  not  matter.    By  trial 

is  shown  in  the  figure  drawn  round  c.  and  error  a  suitable  sixe  can  easily  be  found. 


Fig.  14. 


Pattern  from  Panbl  of  a  Fourteenth  Century  Stone  Pulpit  in  Cairo. 
.  (Modified  from  Stanley  Lane  Poole.) 


Between  the  i6-goDS  A,  B,  and  C,  is  left  a 
space  which  is  filled  up  by  a  dodecagon  k. 
Similar  spacer  are  filled  up  by  similar  dode- 
cagons at  S  and  l,  and  also  (partly  drawn)  at 
the  three  comers  of  the  panel.  These  dodeca- 
gons are  not  quite  symmetrical,  but  must 
be  drawn  as  regular  as  the  space  available 
permits. 

In  each  of  the  twinned  heptagons  smaller 
beptagons  have  now  to  be  drawn,  such  as 
those  shown  with  centres  at  N  and  v.  Each 
of  these  heptagons  has  its  centre  identical 
with  the  centre  of  its  larger  surrounding 
heptagon,  and  is  drawn  of  such  a  size  that 


In  the  previoubly  described  arabesques,  the 
pattern  lines  were  drawn  through  the  centres 
of  the  construction  lines.  In  the  arabesque 
now  under  consideration  this  is  not  the  case. 
Each  primary  construction  line,  that  is  to  say, 
each  side  of  a  polygon,  is  to  be  divided  by  two 
dots  into  three  equal  parts.  The  pattern  lines 
are  drawn  through  the  dots.  Some  of  the 
pattern  lines  have  been  drawn  in  as  dotted 
lines  in  part  of  the  figure.  These  will  serve  as 
a  guide  to  enable  the  student  to  complete  the 
pattern  with  facility. 

Supposing  it  is  required  to  discover  the  con- 
struction lines  of  anjt^p^  9i;^@<^^@:eed 
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as  follows.  Mark  the  centres  of  all  the  larger 
spaces  included  in  the  pattern,  excepting',  as 
a  rule,  the  star-shaped  spaces.  Join  these 
centres.  The  polygons  thus  produced  are  the 
primary  constructioa  lines.  Supposing  it  is 
required  to  copy  an  arabesque  that  exists  on  a 
ceiling,  or  in  some  other  inaccessible  position, 
a  similar  method  will  suffice.  On  looking  at 
the  pattern,  it  is  easy  to  imagine  lines  joining  the 
centres  of  the  larger  spaces,  which  lines  describe 


It  will  be  advisable  to  conclude  with  a  few 
remarks  on  some  of  the  nUes  observed  in 
Mohammedan  decorative  art. 

One  of  the  objects  of  decoration  is  to  prevent 
the  eye  being  displeased  by  monotony.  A 
geometrical  pattern,  however  elaborate,  if  used 
too  much,  will  produce  that  eflEect  of  monotony 
that  it  was  intended  to  prevent.  It  will  then 
become  as  tedious  to  the  eye  as  a  Greek  fret 
was  to  Ruskin,  or  as  a  cheap  floral  wallpaper 


Fig.  15. 


Method  of  Construction  of  Pattern  shown  in  Fig.  14.  As  shown  in  lower  part  of  the  dnwioir, 
each  side  of  a  polygon  b  divided  into  three  equal  parts  by  two  dots.  The  pattern  lines  are  drawD 
through  these  dots. 


polygons.  A  rough  sketch  may  be  made  of 
these  imagined  polygons.  From  Uiis,  at  leisure, 
an  accurate  drawing  may  be  made.  In  doing 
so  it  is  necessary  to  make  the  different  polygons 
as  symmetrical  as  possible,  and.  so  far  as 
possible,  having  their  sides  all  of  equal  length. 
Guided  by  this  rule,  and  after  a  little  practice, 
any  complicated  arabesque  pattern  can  usually 
be  solved  in  ten  minutes.  On  the  other  hand, 
I  personally  have  failed  to  solve  some  of  the 
apparently  more  simple  patterns  despite  a 
more  extended  study. 


may  be  to  anyone  else.  In  some  of  the  best 
buildings  in  Futteypur-Sikri,  the  artist  has 
nearly  worked  up  to  the  standard  of  discarding 
each  pattern  as  soon  as  he  had  used  it  once. 
In  Birbul's  house,  for  instance,  a  number  of 
richly-decorated  pilasters  are  present  in  the 
different  rooms.  Each  pilaster  has,  on  its  face 
fronting  the  room,  three  carved  panels.  On 
each  pilaster  the  upper  and  lower  of  the  three 
panels  bear  the  same  pattern,  but  the  middle 
panel  always  carries  a  different  pattern,  and 
the  patterns  use^,  o^i»  j^e@^^^ar  as  1 


«7.  w  JOURNAL  OF  THE  SOCIETY  OF  ARTS, 


am  aware,  do  not  occur  on  any  other.  These 
patterns  are  nearly  all  geometrical,  but  a  few 
are  floral,  thus  further  preventing  any  impres- 
sion of  monotony.  One  of  these  pilaster  patterns 
is  shown  in  Fig.  5. 

That  the  pattern  should  be  adapted  to  the 
space  it  has  to  occupy  is  a  truism  observed  in 
almost  every  system  of  art.  In  the  case  of  geo- 
metrical patterns,  this  truism  admits  of  a  sim- 
ple geometrical  expression,  which,  with  rare 
exceptions,  is  adhered  to  by  Mohammedan 
artists,  and  ignored  by  European  artists 
when  copying  Mohammedan  designs.  In 
all  the  patterns  used  to  illustrate  this  paper, 
star-shaped  spaces  occur  at  regular  intervals. 
The  rule  very  generally  observed  in  Moham- 
medan art  in  India  is  Uiat  each  comer  of  the 
panel  is  occupied  by  a  quarter  of  one  of  these 
star-shaped  spaces.  If  several  repeats  of  the 
pattern  occur  in  the  panel,  half  stars  will  occur 
along  the  sides,  besides  quarter  stars  in  the 
comers.  The  panel  always  contains  a  whole 
number  of  repeats.  If  the  pattern  contains 
eight-pointed  stars,  the  space  included  in  the 
stars  may  be  filled  up  by  fylfots  (or  outlines  of 
that  nature),  and  then  adherence  to  the  rule 
is  only  to  be  discemed  on  studying  the  con- 
struction of  the  pattern.  In  some  of  theper- 
liwated  stone  balustrades  that  form  so  pleasing 
a  feature  of  the  buildings  in  the  garden  of  the 
Taj  at  Agra,  the  pattern  has  been  visibly  and 
greatly  distorted  to  ensure  compliance  with 
this  mle  in  the  space  available.  The  tomb  of 
Itimyad  Ud  Daula  in  Agra  offers  a  striking 
illustration  of  the  observance  of  this  con- 
vention. Worked  into  its  marble  mosaic 
are  hexagonal,  octagoual,  decagonal,  and 
dodecagonal  patterns,  in  the  greatest  pro- 
fusion, but  in  every  panel,  whatever  its 
size  and  shape,  quarter  stars  are  always  to 
be  found  in  each  of  its  four  comers.  The  diffi- 
culty of  designing  the  building  must  have  been 
greatly  added  to  by  the  observance  of  this  rule. 
One  is  tempted  to  suspect  that  the  buildiog 
vas  designed  to  fit  the  patterns. 

In  Mohammedan  art  as  it  occurs  in  Egypt 
and  Spain  this  method  of  adaptation  to  the 
space  is  sometimes  followed.  At  other  times  a 
different  plan  is  adopted,  an  example  of  which 
■nay  be  found  in  F^.  13.  As  already  ex- 
l^ained,  this  drawing  represents  only  a  quarter 
«f  the  complete  panel.  The  border  is  there- 
iore  only  shown  on  two  sides,  indicated  by 
double  lines.  Had  the  pattern  been  used  by 
a  Mohammedan  in  India,  the  comer  would 
liave  been  occiqned  exactly  by  a  quarter  of 
a  star,  and  half  stars  would  have  occuTred 
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along  the  sides.  But  the  Moorish  artist  has 
put  more  than  a  quarter  of  a  star  in  the 
corner,  and  more  than  half  stars  along  the 
sides.  The  arrai^ment  is  such  that  the 
rays  of  the  stars  along  the  sides  form  a 
Bf»t  of.  inner  border  which  is  accentuated 
by  the  colouring  adopted  in  the  original 
design. 

Owing  to  observance  of  this  rule  a  panel  of 
given  shape  is  not  suitable  for  the  reception 
of  any  and  every  pattern.  If  the  panel  is  a 
square,  or  if  it  is  made  up  of  a  whole  number 
of  squares,  it  may  be  decorated  by  an  octa- 
gonal pattern,  or  by  those  octagonal  and 
dodecagonal  arabesques  whose  repeat  is  a 
square.  The  repeat  of  a  hexagonal  pattern  is 
usually  a  rectangle  whose  diagonal  forms  an 
angle  of  60"  with  the  base.  Such  patterns  are, 
therefore,  not  applicable  to  square  panels,  but 
only  to  panels  that  are  rectangles  of  this 
proportion,  or  to  panels  that  may  be  regarded 
as  made  up  of  such  rectangles.  The  repeat  of 
arabesques  whose  primary  construction  lines 
include  decagons  is  usually  a  rectangle, 
whose  diagonal  forms  an  angle  of  36°.  In 
"Les  Elements  de  L'Art  Arabe,"  by  Bour- 
goine,  may  be  found  a  large  collection  of 
arabesque  patterns.  In  some  of  these  patterns 
that  contain  14-rayed  stars,  the  unit  of  pattern 
is  a  rectangle  whose  diagonal  forms  an  angle 
of  about  38**.  With  sufficient  knowledge  a 
pattern  may  be  found  to  suit  a  rectangle  of 
almost  any  shape. 

A  few  words  may  be  added  as  to  the  amount 
of  accuracy  needed  and  advisable  in  drawing 
geometrical  patterns.  In  elementary  text- 
books of  design  it  is  commonly  asserted  that 
pattern  outlines  look  better  when  drawn  in  by 
hand  than  when  drawn  in  by  compass  and 
rule.  The  truth  of  this  statement  may  be 
admitted  without  reserve  so  far  as  the  simplest 
pattern  shapes  and  outlines  are  concerned. 
With  regard  to  less  simple  patterns,  however, 
some  reservation  is  necessary.  If  a  hexagonal 
pattern  is  made  with  the  aid  of  constmction 
lines  that  have  not  been  drawn  at  exactly  the 
correct  angle,  every  hexagon  in  the  pattern 
will  be  distorted.  If  lopsidedness  occurred  in 
a  single  hexagon  it  perhaps  would  not  matter. 
But  when  every  hexagon  is  lopsided  to  the 
same  extent,  and  in  the  same  direction,  the 
effect  is  cumulative  and  unpleasant.  The 
suggestion  that  the  artist  was  trying  to  draw 
hexagons  and  failed  because  he  didn't  know 
how  to  do  so,  is  a  suggestion  that  obviously 
should  be  avoided.  If,  howev«v.the  construe- 
lion  lines  of  a  hexagaH^lizpattannOflSm  in 
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vith  accuracy,  the  pattern  may  well  be  drawn 

in  by  hand. 

Arabesques  are  usually  found  drawn  accur- 
ately. In  the  case  of  the  more  complicated 
arabesques,  this  would  seem  to  be  necessary 
to  produce  their  full  aesthetic  effect.  But  a 
relatively  simple  arabesque,  such  as  that 
shown  in  Fig.  I2,  may  be  distorted  in  order 
to  make  it  fit  the  space  ;  that  is  to  say,  to  get 
exactly  quarter  stars  in  each  of  the  comers  of 
the  panc^.  la  order  to  do  this  it  is  necessary 
to  first  the  construction  lines,  modified  or 
adapted  to  the  space,  and  then  oA  these  lines 
to  draw  the  pattern. 

By  observing  which  patterns  were  placed  in 
prominent  positions  and  which  were  placed 
where  they  could  not  attract  much  notice,  it 
is  possible  to  arrive  at  some  ideas  as  to  what 
features  of  a^pattem  were  considered  good  by 
Mohammedan  artists.  A  pattern  containing 
several  lines  crossing  at  one  point  like  the 
spokes  of  a  wheel,  as  already  mentioned,  is 
not  much  used.  The  best  patterns  are  those 
in  which  all  the  constituent  spaces  have  either 
a  radial  or  a  bilateral  symmetry,  that  is  to  say, 
are  free  from  lopsidedness.  A  pattern  is  bad 
if  it  contains  spaces  of  the  same  shape  but 
differing  slightly  in  size.  If  a  construction 
leads  to  such  a  result,  the  pattern  must  be 
modified  so  that  the  spaces  become  either 
identical  in  size  or  else  widely  different.  Cases 
have  been  mentioned  in  this  paper  in  which 
gracefulness  in  a  pattern  is  obtained  by  draw- 
ing- it  in  conformity  with  some  geometrical 
rule.  Cases  also  may  be  found,  though  rarely, 
in  which  the  geometrical  method  leads  to  a 
clumsy  result,  that  can  be  remedied  free- 
hand drawing. 


DISCUSSION. 
The  Chaiucan,  in  opening  the  discussion,  said, 
Mr.  Huikin*a  claim  on  their  attention  wis  that  he 
had  discovered  at  Futehpur  Sikri,  the  Windso-  of 
Akbar  and  his  son  Jehanghier,  in  the  bath-room 
attached  to  the  *Jodhbai  Palace,  the  actual 
draughts  of  some  of  the  geometiica)  projections 
on  which  "  the  Saracens  "  are  believed  by  many, 
and  Mi.  Hankin  shares  their  belief,  to  have  planned 
the  characteristic  patterns,  or  at  least  the  more 
daborated  of  the  patterns,  known  as  "  arabesques," 
used   by   them   in   the  decoration   of  plane  sur- 

■  Jodbbat,  was  the  Ri^pat  PrincMS  of  the  Honie  of  Jodh- 
par.  who  married  the  Emperor  Akbar,  and  became  the 
mother  of  hit  Mm  Prince  Sellni,  better  known  by  hit  iapeiiat 
name  of  Jehanihier.  The  Jodhbai  Palace  was  ncril^onily 
and  outrafeotuly  blown  tip  by  oi  as  an  experiment  in  miH* 
tary  mining  in  1840. 


ftces  with  scnlptiiie,-  moaldhigi»  sad  paUj  aad 
mosaics,  encaustic  tiks,  aadinh^  erf' mother  of  peail* 
ivory,  ebony  and  metals,  and,  in  the  case  of  carpets, 
hangings,  and  other  te»tfle  &lHics  [**Taridsb  tapes- 
try"], with  broidery  in  "blue  and  purple  and 
scarlet."  This  is  the  narrowly  limited  technical 
question  Mr.  Hankin's  discovery  revives,  and  yet  it  is 
impossible  to  discuss  it,  even  within  its  most  closely  re- 
stricted technological  scope,  with  any  adequate  intel- 
ligence, independently  of  its  relation  to  the  wider 
question  of  the  origins  of  the  insfnration  and  con- 
structive features  and  medtanical  methods  of  "  San* 
cenic**art— soollcd.  The  eartiestbdlding  in  Ar«hi« 
that  can  be  tmhesitatingly  attributed  to  the  Shonilie 
Arabs,  as  distinguished  from  the  Hamitic  Adites,  is 
the  kt^ba,  or  "  Cabe'honse"  at  Heces,  and  as 
rebuilt  in  the  days  of  Mahomet  himseli;  it  was  the 
work  of  a  Greek,  called  Bakum  by  the  Arab  writers, 
and  a  Copt.  They  were  in  charge  of  a  large  cargo  of 
"  Greek  glass "  for  the  decoration  of  a  Christian 
church  in  Abyssinia,  and  having  been  shipwrecked 
near  Jidda,  were  impressed  by  the  Khoreish  Arabs  for 
the  restoration  of  the  iaaba.  The  Cali[A  Omar,  the 
successor  of  Mahomet,  built  the  "  Sacred  Mosqoe  '* 
{masjitT  I'haram)  roimd,  or  rather  fbmsquare,  aboat 
the  ifaoja,  and  Burichardt  was  qtilck  to  notice  that 
the  only  good  decoration  on  it  was  of  Greek 
design  and  workmanship,  and  that  all  that  was, 
as  might  be  presomed,  of  native  handicraft,  was 
most  coarsely  and  ignorantly  exeeated,  some  ol 
the  pillars  of  the  colormade  being  set  up  in  their 
places  upside  down.  Second  in  sanctity  to  the 
Mosque  at  Mecca  is  the  "  Mosque  of  the  Prophet " 
{masj'id'un-naii)  at  Medina.  As  built  by  "the 
Prophet  of  God"  himsdf,  it  was  a  plain  building  ot 
sundried  bticks,  unhewn  stone,  and  date  palm  steins 
and  branches.  It  was  extended  by  the  Caliph 
Othman,  the  successor  of  Omar;  he  osmg  hewn  stone 
and  Indian  teak  wood  on  the  woik.  At  the  beginning 
of  the  eighth  century  it  was  entirely  reconstmcted  by 
the  Caliph  Walid  I.,  the  7th  Ommiad  Caliph,  and  12th 
from  Mahomet,  who,  ambitious  to  make  it  the  most 
splendid  public  building  in  the  world,  asked  the  con- 
temporary Roman  Emperor  at  Constantinople  to 
supply  him  with  Greek  workmen  for  the  purpose; 
and  the  Emptor  sent  him  40  Greek  and  40  Coptic 
workmen,  with  40  loads  of  "Greek  glass,"  beside 
diver  lamp  chains,  and  other  finely  "  arted  "  a[^U- 
ances,  tor  the  more  decorous  Airmshing  of  the 
Mosque.  This  same  Walid  had  previonsly,  when 
about  to  build  the  famous  jamP-masjid  at  Damascus, 
and  the  so-called  **  Mosque  of  Omar  "  at  Jerusalem 
[the  htbatu's-iakhrah,  or  "  Dome  of  the  Rock  ** 
of  the  Muslitns,  because  occupying  the  nte  of 
King  Solomon's  Temple],  entered  into  a  legtUar 
contract  with  the  Roman  Emperor  at  Con- 
stantinople to  supply  him,  accordiBg  to  his  need, 
with  fsefysa  [also  written  fusey/isa,  and  fes/esm], 
this  Arabic  word  for  "  Gred  glass,*'  being  none 
other  than  the  Greek  word  j^^^Aoi  "a  pehUe." 
The  "Mosque  oti||?e<fi!P®O0gte«»* 
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tbe  fint  Mnslitn  buildiiig  that  in  constraction  or* 
decoration  varied  from  the  pre-existing  Ctuisdan 
boildings  in  Syria  and  Egypt,  and  signalised  the 
dawn  of  a  new  order  of  architecture.  But  Egj^pt 
was  the  centre  whence  the  perfected  "  Saracenic " 
art,  so-called,  radiated  Westward  over  "tawny 
Spain,"  and  Eastward  beyond  "the  larthest  steep 
of  India."  Of  the  "Mosque  of  Omar"  at  Cairo, 
founded  in  the  middle  of  the  seventh  centmy, 
and  rebuilt  at  the  beginning  (tf  tbe  eighth,  the  record 
is  that  the  pnlpit  therdn  was  taken  fiiom  one  of  the 
chtuches  at  Fostat,  the  old  suburb  of  Cairo  that  gave 
its  denomination  to  "fiutian,'*  and  set  up  in  die 
mosque  by  the  Copts  engaged  in  its  constnic- 
tion.  The  *<  Mosque  of  Ibn  Tnlun  "  was  built 
late  in  the  ninth  century,  under  the  direction  of 
a  Copt  named  Buhtur.  It  presents  the  foremost 
examples  to  be  found  in  Egypt  of  the  use  in  Muslim 
buildings  of  the  scrolled  and  geometrical  decorations,, 
specifically  termed  "  arabesques."  The  <ddest  example 
of  "  Saracenic  "  arcUtectore  in  Spun  was  the  mosque, 
now  the  Cathedral,  but  still  called  the  '*  Mesqoita,"  at 
Ctmlova,  btdlt  by  Greeks  expressly  brongfat  fiom  Con< 
8tantin<^>Ie,  late  in  the  eighth  century,  by  the  Calqdi 
Abdimhaman ;  who,  like  Walid  I.  in  the  case  of  tiie 
"MosqoeoftheFKiphet"  at  Medina,  was  determined 
to  make  the  Mosque  of  Cordova  the  wonder  of  the 
world.  The-  distinctive  "  Saracenic  "  style  of  Sp«n 
reached  its  highest  splendour,  during  the  tliirteentb 
and  fourteenth  centuries,  in  the  enchanting  elegance; 
and  brilliant  luxuriousness  of  the  Alhambra  [Ma/at  al 
kamara,  "Castle  Red  "]  at  Granada,  and  when  the 
Tmte  in  the  fifteen  century,  on  taking  Constantinople, 
converted  the  Church  of  St.  Sophia  into  a  mosqoe, 
and  made  it  "  the  glass  of  fashion,  and  the  monld  of 
form"  to  be  observed  of  architects  throughout  Islam, 
and  would  thus  have  renewed  the  direct  influence  of 
Byzantine  art  on  "  Saracenic "  ait,  the  Mcnqnes 
of  Cairo  and  Cordova,  still  served  to  sustain 
something  of  the  dignified  severity  of  form,  and  the 
statdy  simplicity  of  ornamentation  of  Egyptian  and 
eariier  Spanish  "Saracenic"  art  under  the  degrad- 
ing influences  of  the  now  ubiquitous  domination  of 
*'  the  Turks  and  Tartars  "  of  Constantinople.  The 
extension  of  the  sphere  of  Islam  under  the  Turks  led 
to  the  gradual  provisiota  of  an  immense  body  of 
Muslim  craftionen,  indoding  Aryan  Persians  and 
Aryan  Hindus,  and  the  variety  of  Saracenic  art 
known  as  Mwesque  was  developed  under  the  em- 
ploynent  <X  MosUm  mistris  on  bnildings  fi>r  the 
-use  of  Chiistians  as,  for  exam|de,  at  Toledo.  The 
influence  of  Byzantine  Greek  art  [which  itsdf  grew 
out  of  Grseco-Roman  and  Perso-Buddhistic  art]  on 
"Saracenic"  art  is  to  be  traced  not  only  in  the 
austerity  and  reticence  of  its  classical  examples  in 
Egypt  and  Spain,  but  in  the  scornful  and  defiant 
oblxnsion  by  the  "merry  Griggs''  in  the  "  arab- 
esqoes  "  they  designed,  of  living  forms,  even  animal 
fonnSrthe  representation  of  which  is  strictly  forbidden 
to  Muslims.  One  of  the  Greeks  sent  to  build  the 
ICoeqne  at  Medina  actnalfy  sculptured  a  hog  on  the 


kS>lah  wall  of  the  mosqtie.  Mocking  animal  form* 
peer  out  in  every  direction  from  the  fiuatastia; 
"arabesques"  of  the  Alhambra.  The  use  of  the 
Christian  cross  in  the  domestic  architecture  of  the 
Muslims  of  Egypt,  a  practice  continued  to  this  day 
as  a  defence  against  evil  spirits,  is  a  most  pertinent 
indication  of  the  manner  in  which  "  Saracenic "  art 
at  its  birth  was  controlled  and  directed  by  the  Copts. 
Then: — the  horizontal  stripes  of  buff  and  red,  so 
marked  a  feature  of  the  street  architecture  of  Alex* 
andria  and  Cairo,  are  to  be  traced  to  the  Roman 
mode  ftf  strengthening  bnildings  of  bride  with  connea 
of  stone :— the  arch,  the  **  Saracens"  took  firom  the 
Romans,  and  the  Byzantine  Greeks,  and,  it  mi^t 
be,  from  the  ancient  Assyrians,  but  the  typicd 
horse  shoe  arch  of  "  Saracenic  "  art  was  suggested 
directly  by  the  iconic  niche  of  the  Buddhists,  the  curves 
of  which  were  determined  by  the  head  and  sbouldera 
of  the  image  standing,  or  sitting,  within  it : — and 
the  simpler,  or  purely  geometrical  forms  of  "  ara- 
besque" workgrewotttof  the  necessity  of  using  wood 
when  empk^ed  in  tropical  and  semi>tn^»cal  conntiiea 
for  the  wnamental  covering  of  plane  surfaces,  m 
the  fatok.  of  paimds,  in  order  to  counteract  the  eftet* 
of  warping.  The  dome  is  directly  of  Bysantine  deri* 
vation,  and  indirectly  Assyrian.  The  lightness  of  the 
"  Saracenic  "  bnildings  may  possibly  be  derived  froA 
the  tents  of  the  Arabs,  and  the  inspiration  of  the  airy 
date  palm,  while  the  extended  width  and  flatness  ot 
the  walls,  and  the  •decoration  of  cbem  with  "  amhr 
esqoes,' '  is  certuitdy  due  to  the  practice  foliowcd  in  aU 
Oriental  countries  on  occbsukis  of  domestic  rejoicing,, 
and  popular  fairs  and  festivals,  of  erecting  vast 
latticed  booths  and  smothering  them  all  over  with 
palm  branches  and  long  tmnes  of  creepers  and  gar> 
lands  and  iestoons  of  all  kinds  of  flowers,  after 
the  manner  of  the  gloireUes  to  be  seen  in  southern 
Fiance,  and  istting  eating  and  drinking  and  making 
merry  in  them  for  days  together.  The  minaret  he 
would  identify  wilh  the  cypress,  or  the  cypriform 
tamarisk  of  Persia,  "the  Shaft  of  Isfendiyar," 
The  rapid  diffusion  of  "Saracenic"  art  over  the 
whole  area  of  Islam  was  greatly  promoted  by  the 
immemorial  Oriental  customs  of  artisans  travelling 
about  from  country  to  country  and  offining 
their  services  to  the  rich  and  the  ndghty,  and 
of  great  conquerors  carrying  away  the  artistk;, 
treasures  of  the  countries  they  subjugated,  and 
making  captives  of  the  artisans  o£  the  vanquished 
for  the  adMnment  of  thdr  own  palaces.  In  thi» 
way,  Nebuchadnezsar  (2  Kings  xxiv.  14.16,  and 
Jeremiah  xxiv.  i)  carried  off  "the  carpenters  and 
the  smiths,"  "and  all  the  craftsmen"  that  were 
in  Jerusalem  to  Babylon;  and  Xerxes  robbed 
some  ot  the  cities  of  the  Greeks  of  their 
most  sacred  statues  (Strabo  xi.  11,  4 — ^xiv.  i,  5; 
Pausaniasi.  8,  and  lb — iii,  16 — viii,46,&c.;  and  Arriaa 
xix.) ;  and  that  the  Sultan  Selim  I.,  when  he  annexed 
Egypt  to  the  Ottoman  Empire  in  1516,  deported 
the  whole  of  the  higher  class  of^  iftsnjen  lof  the 
country  to  Constantincqi^zjcitt^DgnCU^fiWy  a 
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few  or  tli«  lower  craftnnen,  engaged  in  bousdudd 
and  domestic  arts,  such  as  the  embroiderera  of 
"arabcKjues"  on  capi  and  robes  waA  shawls* — 
iriu>  to  thii  day  are  for  the  most  part  Gteeks. 
This  was  the  death  blow  to  the  exemplaTy  tiadition 
of  *' Saracenic "  art  ii^  Egypt.  It  is  by  such 
ttataral  processes  that  in  every  age  the  arts  of 
human  life  have  arisen  into  being,  reached 
their  zenith,  and  then  declined,  and  often  perished 
altogether.  When  the  Greeks  were  reduced  to 
"devil"  for  the  Aiyan  conquerors  of  the  Western 
Roman  Empire,  and  the  Shemitic  conqaerors  of 
the  Eastern  Roman  Empire,  they  created  on  the 
one  hand  Gothic  art,  and  on  the  other  "  Saracenic  " 
art,  and  just  as  Gothic  art  took  its  varjing  phases 
In  Germany,  Italy,  Spain,  France,  and  England, 
*'  Saracenic "  art  assumed  its  several  local  types 
In  Egypt,  Spain,  India,  and  Central  Asia,  So  long 
as  it  was  fashioned  by  actual  Aryan  hands  it  was 
preserved  in  the  pristine  purity  of  the  style  of  Cairo 
and  Cordova,  but  when  it  came  to  be  manipulated  by 
the  Turanian  and  the  Negro  races  it  degenerated  into 
vulgarity  and  inanity.  It  was  indeed  the  unreserved 
absorption,  on  absdntely  equal  terms,  of  the  Black  and 
the  Yellow  races  within  the  pale  of  Islam,  that  led  to 
the  decadence  of  Saracenic  civilisation  in  every 
department  of  its  activities,  and  to  the  st^nation 
and  eonnptioa  in  which  Islam  has  been  sloughiag  for 
the  past  400  years.  The  essential  priodpte  of  '*  Sara- 
oanlc"  art  is  pictorial,  it  being  mainly  directed 
to  the  decoration  of  wide  extended  plane  surfaces, 
as  of  vast  trellissed  arbours,  with  deep  glowing 
colouring,  rich  and  warm  reds  and  blues  and  yellow 
(gold] ;  sculptures,  except  in  India,  or  mouldings  being 
Teiy  sparingly  used,  or,  where  used,  employed  in  many 
instances  simply  to  enhance  the  effect  of  the  colouring, 
as  on  the  Alhambra.  Yet  this  very  "Arabesque" 
style  of  deccHation,  the  essential  feature  of  Saracenic 
ait,  was  not  an  invention  of  the  Arabs.  It  was 
known  to  the  Greeks  and  to  the  Romam, 
and  the  Buddhists;  it  was  greatly  developed  in 
the  Byzantine  [t.<r.,  the  GTseco-Romano-PH«o-Budd< 
hiaticj  period,  and  is  seen  in  as  complex  elaboration 
in  tbe  "Palace  of  Nero,"  and  the  original  coinice  of 
St.  Sophia — with  (he  Buddhistic  goose  recurrent  all 
along  its  flowing  scrol1s,~as  in  the  Alhambra,  or  at 
Futehpur  Sikri.  Finally  in  regard  to  the  technical 
methods  of  Saracenic  art,  and  concentrating  attenticm 
Solely  on  its  method  of  planning  out  ornament- 
ation,  i.e.,  on  its  "arabesques,"  which  is  the 
i)ue&tion  raised  by  Hr.  Hankin's  most  interesting 
and  suggestive  discovery,  it  would  appear  that  the 
Greeks  habitoally  i^iplied  geometry  to  the  per- 
fection of  decorative  design.  Decoiation  must, 
ultimately  have  a  geometrical  basis;  and  must  be 
controlled  by  geometrical  law,  however  nnconscions 
tbe  decorator  may  be  of  its  operation.  More  than 
that,  where  decoration  is  attempted  in  conscious 
\iolation  of  geometry  it  rapidly  lapses  into  indecorum 
and  fatuity ;  furthermore  there  is  good  decoration  that 
to  the  inartistic  eye  qipears  to  be  geMuetrical  out- 


^niog  pure  and  simple,  bat  which  really  is  enturdy 
ti[  artistic  inception  and  dnaghtsmaaahip.  And  no 
donbt  the  Oriental  craftsman  of  Saracenic  art,  m- 
eluding  the  Indian,  kept  up  the  traditicm  of  the  Greek 
use  of  getunetry  in  the  skdeton  lines  of  thdr 
schemes  of  ornamentation ;  and  we  have  indeed  an 
obvious  proof  of  this  in  Mr.  Hankin's  discovery. 
All  this  may  be  granted,  and  it  cannot  be  gain- 
said. Nevertheless,  he  [Sir  George  Birdwood]  was 
convinced  that  the  insjnrations  of  artistic  decoration 
came  directly  all  from  animated  nature  ;  and  that  the 
most  inspired  of  the  inventore  of  the  decorative  types 
derived  from  this  ever  s^Mingiag  fountain  of  artistic 
irapnlses  and  imagery,  never  had  a  thought  of  geometri- 
cal proportion  in  thar  minds.  Much  of  what  passes 
for  geometrical  ornamentation  u  due  to  the  fom 
imposed  on  it  by  the  matetial  used  for  its  pro- 
duction, such,  for  an  instance,  as  matting,  whcaein 
ttie  graceful  undulations  of  a  snake  work  oat 
in  a  crude  "  key  pattern."  .The  gradual  conven- 
tionalisation of  a  design  leads  also  to  its  gradually 
taking  on  more  and  more  of  a  geometrical  aspect ;  and 
again  tbe  decay  of  artistic  inspiration,  or  of  technical 
dexterity,  will  conduce  to  the  deterioration  of  an  or- 
nament to  tbe  baldest  of  geometrical  formulas.  The 
women  of  the  iuher  folk  in  India  universally  mark 
their  aims  with  a  representation  of  fonr  little 
fish  smelSng  at  each  other's  heads,  and  w^^ng 
their  Uils,  by  the  right,  to  the  fbnr  pdnts 
pr  tbe  hea\-ens,  E.  S.  W.  and  But  in  many 
parts  of  India  this  charming  caste  mark  has 
become  atrophied  to  four  straight  lines,  arranged  as 
an  equal-armed  cross,  with  a  four-rayed  star  at  their 
point  of  intersection,  this  star  t>eing  ftvmed  by  tbe 
meeting  of  the  short  reflex  lioe^i  meant  to  fignre  the 
heads  of  tbe  four  little  fishes ;  thus :  — 

+ 

Even  where  a  deconitite  scheme  is  ddiboatdy 
designed  on  a  geometrical  ba^ds,  it  must  not 
be  conceived  in  a  geometrical  spirit,  or  draughted 
with  geometrical  implements.  It  must  be  inspired 
by  artistic  passion,  and  drawn  with  tfie  fervid 
touch  of  the  artist's  own  hand.  All  the  geo- 
metrical ornament  of  the  Mosque  of  Ibu  Tulun 
is  cut  in  the  plaster  with  the  hand ;  at  the 
Alhambra  the  florid  arabesques  are  in  many  places 
cast  from  moulds ;  and  only  the  rare  colonring  of  the 
Attiambra,  and  the  grace  itf  its  cTpriftmn  pillars  and 
arches,  and  its  picturesque  pei^iectives,  serve  to  veil 
the  mechanical  monotony — as  compared  with  free- 
hand geometrical  decorations  of  tbe  *'  Mosque  of  Ibn 
Tulun" — of  its  " arabesques,'' after  "Tulun,"  and 
before,  '-of  its  arabesques,"  a  dash  thus,  when, — 
of  its  "  arabesques."  The  Hfe-giving  touch  of 
the  artist's  band  is  everything  in  decoration,  just  as 
it  is  in  painting  and  sculpture— in  the  domain  of  "  fine 
art "  as  it  is  clumsily  phrased ;  and  for  his  (tbe 
Chairman's)  part,  he  did  not  ca^e  to  palter  with  that 
cardinal  fa^  b  art  [f^ii^^rb^di^i^^gtdiaentia 
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or  advantege.  The  Code  of  Maou  sajn  that  **  the 
craftsman's  hand  is  alwajrs  pare."   The  artht  crafts* 

man's  hand  is  in  tiuth  divine,  for  it  is  the  band  of  a 
Creator,  and  its  work  cannot  be  done  by  a  rule  and 
compasses,  although  it  should  be  able  to  bear  the  test 
of  the  most  searching  —  short  of  Procrustean 
stretching  and  docking— geometrical  analysis  and 
*'  registratiou." 

Mr.  Lewis  Dat  said  he  would  like  to  express  his 
appreciation  of  the  admirable  way  in  which  the 
author  had  shown  the  complicated  designs  side  by 
nde  with  the  other  designs ;  the  manner  in  which  ,tbe 
paper  had  been  illustraled  was  an  object-lesson  in 
how  such  a  paper  should  be  deilivered.  Mr.  Hankin 
had  shown  very  plainly  how  the  patterns  might  have 
been  done,  but  whether  they  were  always  done  in 
that  way  was  quite  another  matter.  The  author  had 
spoken  as  a  mathematician  and  not  as  a  de»igner ; 
He  (Mr.  Day)  could  not  imagine  a  debigner 
always  going  to  work  in  the  manner  described. 
There  were  so  many  ways  in  which  the  elaborate 
patterns  which  had  been  shown  could  be  con- 
structed, la  demonstrating  to  students  the  constmc- 
tion  of  pattern,  be  had  often  discovered  half  a  dozen 
plans  on  which  a  given  drab  design  might  with  equal 
reason  have  been  built,  and  it  would  be  a  bold  man 
who  would  venture  to  f«y  which  was  the  actual 
way  in  which  it  was  reilly  done.  In  one  par- 
ticular case  in  which  the  author  had  explained 
how  a  particular  pattern  was  made,  he  (the  speaker) 
had  discovered  for  himself  many  ways  in  which 
the  same  result  could  be  arrived  at,  and  the 
one  shown  was  not  one  of  them.  There  could 
be  no  possible  doubt,  however,  as  to  the  ingenuity 
of  the  author's  explanations.  The  way  in  which  Mr. 
HaaUn  bnilt  up  sundry  patterns  from  ciides  was 
not  the  way  a  designer  would  set  to  work.  He 
had  shown  a  cusped  arch  in  which  the  cusping  was 
supposed  to  be  got  out  of  circles ;  he  did  not  believe 
any  deagner  ever  cusped  an  arch  in  that  mechanical 
way.  All  patterns  repeated  on  the  geometrical 
basis,  and  geometric  patterns  exhibited  the  basis 
on  which  they  were  made.  If  all  the  elaborate 
lattice  work  on  which  intricate  designs  were  set  out 
were  drawn  on  paper,  it  would  be  found  that  it  was 
so  complex  that  anybody— except  perhaps  the  author, 
wonld  get  lost  in  the  mist  of  hnes ;  they  must  thnefiwe 
look  for  some  other  way  in  which  the  patterns  were 
fimned.  He  had  almys  felt  very  strongly  that  the 
simpler  Arab  patterns  found  in  the  Opus  Alex< 
andrium  were  built  up  of  little  triangles,  &c., 
that  was  more  likely  the  way  in  which  the  more 
elaborate  work  was  done,  and  not  by  means  of  tem< 
plates.  The  patterns,  by  the  way,  which  the  author 
had  stated  could  be  built  up  by  putting  together  dode- 
cagons could  equally  be  arrived  at  by  striking  circles, 
and  at  the  intersection  of  those  circles  drawing  straight 
Hues  from  intersection  to  intersection.  It  had  to  be 
remembered  that  when  a  derigner  drew  those  elabo- 
rate patterns  he  did  not  have  the  whole  area  of 
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liiliH,  &C;  in  fcc/bt  of  him;  he  designed  a  little 
piece  which  he  could  keq>  in  his  mental  grasp. 
He  had  only  to  keep  that  small  unit  in  his  mind; 
he  knew  what  the  effect  of  repeating  the  unit 
would  be.  Speaking  as  a  practical  designer  of 
geometric  pattern  Mr.  Day  was  conscious  that  the  way 
in  which  the  geometric  designs  exhibited  were 
built  up  must  ha^-e  been  in  some  more  simple  manner 
than  the  author  had  described ;  but,  nevertheless, 
be  was  deUgbted  at  the  ingenuity  with  which  Mr. 
Htmkin  had  pointed  out  how  the  things  could  be 
done,  and  he  had  shown  him,  as  a  student  of  the 
basis  of  design,  different  ways  of  arriving  at  th^ 
same  results  be  had  himself  reached  by  another  way. 
He  proposed  a  cordial  vote  of  thanks  to  Mr.  Hankin 
for  his  intensdy  interestii^  lecture. 

Prof.  O.  MuLLER  said  the  Chairman  had  stated 
that  it  was  against  his  feeling  as  an  artist  that  there 
should  be  a  sort  of  geometrical  basis  for  designs,  but 
yet  it  must  be  allowed  that  the  designs  tmder  discus- 
sion had  a  geometrical  basis.  There  was  a  tendency 
for  a  pattern  to  be  good  or  bad  according  as  it 
approached  more  nearly  to  a  proper  geometrka) 
baus.  That  was  very  apparent  in  many  of  the  pierced 
screens  in  the  buildings  at  Agra.  Some  of  the 
buildings  were  butlt  at  a  time  when  art  was  not  good, 
or  when  good  artists  were  not  employed ;  a  screen 
was  fitted  into  a  panel  wbich  it  did  not  suit.  But, 
on  the  other  hand,  if  one  viAited  a  better  building, 
built  at  a  time  when  better  artists  were  employed,  it 
was  to  be  noted  that  the  screens  fitted  into  the  panels, 
and  the  patterns  always  connected  up  properly- 
There  were  in  Agra  some  30  or  40  known  patterns  of 
different  pierced  screens.  The  present  Viceroy  of 
India,  Lord  Curzon,  had,  to  his  lasting  honour, 
taken  up  the  question  of  the  preservation  of  the 
wonderful  buildings  at  Agra  and  elsewhere  in  India. 
He  had  not  only  caused  them  to  be  kept  in  good 
repair,  but  large  works  of  restoration  bad  been  carried 
ou'.  When  Lord  Curzon  saw  the  tomb  of  Ilimad- 
ud-Daula,  be  noticed  that  the  balustrade  of  the  marble 
pierced  screens,  which  ought  to  have  been  along  the 
top  of  the  building,  was  wanting ;  as  a  matter  of  fact 
it  was  taken  down  just  after  Agra  came  into  posses- 
sion of  the  Knghsb,  by  some  British  General,  and,  as 
far  as  they  had  been  able  to  trace,  it  was  broken  up  and 
burnt  to  make  lime.  The  Viceroy  said  he  would  like  to 
see  the  screen  put  up,  and  the  problem  was  how  pro- 
perly to  restore  the  balustrade.  From  the  minarets  at 
the  comers  It  was  possible  to  judge  how  high  it  was, 
and  ftom  the  marks  still  left  on  the  edges,  one  could 
see  where  the  pillars  stood,  and  get  at  the  size  of  the 
panels.  It  was  found  that  the  panels  on  one  !>ide 
were  of  different  lengths,  and  consequently  each 
pattern  was  different.  From  the  methods  which  had 
been  demonstrated  that  evening,  it  was  comparatively 
ea«-y  for  Mr.  Hankin  to  find  out  which  pattern  would 
fit  into  the  panel.  Mr.  Hankin  submitted  a  design 
for  the  balustrade,  which  was  puL-i^p  on  one  side  ; 
the  next  time  the  Vfeigmyed^le^^OgW  be 
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approved  of  it,  and  the  balustrade  had  dow  been 
leatored  on  all  four  sides.-  The  aatbor*fl  method  had 
therefore  enabled  the  balustrade  to  be  pot  tip  pro- 
bably in  vutdf  the  mne  fimn  in  iriiidi  it  was  thare 
when  it  was  unfinrttuuiteljr  used  for  maldng  Ihne  and 
whitewash.  The  Chainnan  had  made  the  Kmaric  that 
from  his  experience  in  B<Hnbay,  workmen  made  pat- 
terns by  sitting  quite  close  np  to  the  work  and  haTing 
no  constmctioa  lines ;  but  the  fact  that  the  pattenis 
could  be  produced  by  geometrical  construction  Unes, 
and  that  they  were  in  this  sense  the  basis  of  the  work, 
did  not  seem  to  him  to  lose  aoy  value.  It  might 
just  as  well  be  argued  that  bectuse  the  circalatioa 
of  the  blood  was  unknown  to  the  great  mass  of 
hnmanity  that  it  did  not  exist.  He  therefore 
urged  that  when  it  was  discovered  that  there  was 
a  geometrical  basis  for  constructing  such  patterns, 
although  some  people  might  be  aUe  to  make  the  pat- 
terns without  knowing  the  basis,  it  did  not  prove 
that  was  not  the  baas  on  which  the  patterns  were 
really  formed,  but  simply  that  (hose  people  were 
unconscious  of  them.  He  thoroughly  agreed  with 
Mr.  Day  that  probably  artists  and  designers  did  not 
set  to  work  by  drawing  little  circles  and  geometrical 
patterns ;  they  drew  a  free  hand  pattern,  more  m  less, 
and  evolved  their  scheme  out  of  their  inner  conscious, 
ness;  but  when  such  designs  were  reproduced  they 
had  to  be  worked  up  in  an  office,  ut.,  they  had  to  be 
geometrically  rectified;  in  the  same  wi^  as  when 
pictures  were  hung  cm  the  fbnr  walls  of  a  room,  some 
mechankal  means  had  to  be  adq>ted  to  see  that  they 
were  hong  in  a  ^laight  line.  He  therefore  mrged 
thait  in  that  manner  mathematical  methods  of  con> 
stmction  were  probably  employed  to  correct  designs 
that  were  made  by  artists,  even  where  the  idea  of  a 
mathematical  bans  never  crossed  thdr  minds. 

The  Chaikuan  said  he  would  like  to  say  in  regard 
to  Professor  Mnl]er*s  remarks  that  it  was  high  time 
steps  should  be  taken  to  preserve  the  wonderful 
buOdingsat  Agra.  The  palace  in  which  Mr.  Hanltin, 
made  his  discovery  was  sacrilegiously  destroyed  by 
the  English  in  1840  in  carrying  out  some  whimsical 
experiment  in  military  mining,  when  it  was  practically 
blown  up. 

Mr.  Sywet  Hau.  said  it  was  30  years  since  be 
was  in  India  with  the  King,  when  be  hoped  be 
admired  as  he  ought  to  have  done  all  the  pierced 
marble  screens  he  saw,  but  he  remembered  running 
away  from  them  to  see  the  natives  diving  from  a  very 
high  wall  into  a  deep  pond,  and  sketching  the  scene. 
He  was  comntanded  on  that  occasion  to  draw  many 
things,  elephants,  tigers,  and  temples,  and  he  did  his 
best,  but  he  was  happy  to  say  that  he  was  not  com- 
manded to  draw  one  of  the  arabesques  which  had 
been  shown  by  the  anthn;  if  he  had  been  he  was 
perfectly  certain  he  should  have  gone  staik  staring 
mad.  If  he  ever  went  to  India  again  he  should  take 
particular  care  to  carry  with  him  plenty  of  paper 
pattemsof  octagons,  pentagons,  heptagons,  and  dode- 
cagons, and  so  possiUy  sa%-e  himsdf  from  going  mad. 


Mr.  PhknA  Spiuls  said  that  many  years  ago 
when  he  was  travelling  in  Egypt  he  bad  occopied 
himself  by  endeavouring  to  find  oat  the  problems  on 
wUch  the  mosaics  were  aet*ont  in  Curo,  and  he  atrived 
at  a  great  niunber  of  solutions.  TIk  iz-uded  star 
pnzded  him  a  great  deal,  but  he  eventoally  arrived  at 
very  much  the  same  resolt  as  the  author.  He  found 
out  that  in  the  12-sided  star  the  pattern  between 
the  stars  naturally  depended  upon  the  distance  of  the 
12-painted  stars  from  one  another,  and  that  by 
placing  them  at  varying  distances  comtMnatioos 
were  arrived  at  which  were  not  at  first  apparent 
in  the  design.  He  was  inclined  to  agree  with 
Mr.  Day  that  a  great  many  of  the  patterns  shown 
were  not  baaed  exactly  on  the  geometrical  system  ; 
in  fact  in  many  cases  be  thought  they  woe  pn^rabty 
the  result  of  some  instinctive  leding.  He  re- 
membered some  yem  ago,  when  he  was  saperin- 
tending  the  execution  of  certain  drawings  for  a 
great  many  beaoUful  buildings  in  India,  Majw  Maot 
ifx  whom  the  drawings  were  being  prepared,  said  it 
was  only  necessary  to  set  out  the  centres  and  axes 
of  the  panels,  because  the  artists  themselves  would 
put  in  all  the  details.  Professor  Aitchiscm  tells 
the  story  of  an  Englishman  who  was  obliged 
during  a  violent  storm  to  take  refuge  in  a  cave. 
Whilst  he  was  there,  a  native  came  in  with  a 
small  barrel  in  his  hand  and  some  materials,  and  drew 
on  the  cetling  one  of  the  most  beautiful  designs  that 
be  bi^  ever  seen.  He  found  out  from  the  native  the 
name  and  address  of  his  parents  in  ordo-  that  he 
might  cuigratulate  them  on  having  such  a  skilled  loo, 
but  the  father  replied  that  he  looked  upon  the  son 
practically  as  a  d<dt^  because  he  only  knew  one 
design,  whereas  one  of  bis  brothers  knew  three 
or  four  patterns.  There  was  no  doubt  the 
workmen  bad  some  instinctive  power  because  the>', 
without  little  inteUigence,  and  certainly  without  any 
knowledge  of  geometry,  produced  the  most  beautiful 
designs.  He  bdieved  that  throughout  India  the 
woikmen  wtxked  without  a  plan  jsepated  by  an 
artist  as  was  the  case  in  this  country. 

Mr.  Hamkin,  in  reply,  said  a  vay  important  pdnt 
was  raised  by  the  Chairman  and  Mr.  Itey  as  to  the 
part  played  by  free  hand  drawing  veruts  geometrical 
design  in  the  products  of  Saracenic  art.  He  had 
studied  the  matter  particularly  at  Futteypur-Sikri, 
and  there  geometrical  methods  seemed  to  have  the 
day,  whereas  in  other  buildings  in  Agra  and  in 
all  work  produced  at  the  present  day  geometrical 
methods  had  fallen  into  the  background.  One 
reason  why  he  bad  ventured  to  bring  the  subject 
forward  was  because  be  was  aware  bow  completely 
the  modem  workmen  in  bidia  were  incfquble  of  draw- 
ing the  designs  which  Mr.  Day  said  could  be  drawn 
instinctively  or  by  using  geometrical  methods.  They 
had  completely  forgotten  these  methods.  In  the 
old  work  of  four  cmtnries  ago,  there  were  extremely 
complicated  arabesque  designs^  and  no  suggestion  of 
a  method  had  beai  brought  fiSVardintirhich  they 
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could  have  bees  drawn  ezcq>t  by  the  methods  lie  had 
stated  in  his  paper.   In  Fntteypur-Sikri,  not  onljr 
were  the  geometrical  patterns  of  that  nature,  but  even 
the   curvilinear  designs  were  drawn  to  a  great 
extent  by  means  of  a  pair  of  compasses  and  similar 
geometrical  methods.   One  of  the  curved  outlines 
lie  drew   by  means  of  overlapping   circles  was 
based  on  a  pattern  in  Futteypnr-Sikri,  and  several 
other  of  the  patterns  in  that  jdace  could  be  similarly 
constmcted,  and  thdr  s(dati<m  was  often  a  matto:  of 
extreme  difficulty.   It  was  the  simplest  example  that 
be  conld  6nd ;  in  iact  it  wai  the  only  examine  suffi- 
ciently simple  to  have  remained  so  long  in  his  memory. 
In  the  later  work  in  India,  such  as  was  found  in  the 
Taj  and  the  Palace  at  Agra,  graceful  floral  outlines 
were  found,  but  to  the  best  of  his  knowledge  they  were 
not  drawn  by  means  of  a  pair  of  compasses,  but  by 
the  free  hand  guided  by  the  free  artistic  sense  of  the 
artist.   The  buildings  at  Futteypur-Sikri  were  in 
a  way  archaic.   The  idea  had  often  suggested  itself 
to  him  that  perlups  the  artists  who  had  to  do 
with  the  boildiDgs  at  Fatteypur-Silai  were,  when 
jndged  1^  English  standardsi  peot^  of  low  artistic 
powers;  it  mu  almost  probaUe  that  th^  were 
iac^wble  of  drawing  a  graceful   curve  without 
some  such  mechanical  method  as  a  pair  of  com  passes ; 
but  in  the  later  work  and  in  the  higher  products  of 
Indian  art,  no  traces  were  found  of  such  a  hin- 
dering influence.    The  fact  that  these  geometrical 
methods  were  so  completely  forgotten  in  India  was 
no  hindrance  to  the  producticni  of  artistic  products. 
In  their  place  it  would  be  found  that   in  Agra 
and  its  neighbourhood,  Uie   strate   mAsons  pro- 
duced floral   outlines  of  the  greatest  gracefulness 
and  of  the  greatest  suitability  to  the  purpose  they 
had  in  view.   The  fact  that  they  had  forgotten  the 
old  trammels  of  geometrical  pattern  was  not  a 
hindrance  but  a  help  to  their  worlc   If  one  went 
through  the  slums  of  Agra,  or  any  other  town  in  that 
part  of  India,  the  facades  of  houses  would  often  be 
seen  decorated  with  the  most  exquisite  stone  carving, 
which  in  his  opinion  equalled,  if  not  surpassed,  the 
■oore  famous  work  of  earUer  days. 

The  resolution  of  thanks  to  Mr.  Hankin  for  his 
exceedingly  interesting  paper  was  then  put  and 
canied  with  acclamation,  and  the  meeting  terminated. 


THE  FISHING  INDUSTRY  OF  JAPAN. 
Hk  fish  existing  in  Japanese  waters  are  vety  varied 
and  very  jdentifnl;  the  most  useful  kinds  in  the 
northern  part  of  the  Empire  are  the  herring,  salmon, 
and  cod.  In  the  southern  waters  are  found  the 
sardine,  anchovy,  mackerel,  bonito,  tunny,  shark, 
oysters,  shrimps  and  prawns.  The  fresh-water  fishery 
is  not  BO  important  as  the  marine  fishery,  as  there  are 
few  large  lakes  and  rivers.  In  the  warm  seasons 
Maify  the  wlu^  coast  of  Ji^hu  is  washed  by  the 
Kwoddwo  (the  warn  cmiait),  or  its  branches.  Thus 
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the  important  migrating  fish  of  the  southern  region 
are  caught  in  the  northern  part  of  Hondo  (main 
island),  and  also  in  Kokkaido,  late  in  the  summer  or 
in  the  autumn.  In  the  winter  and  spring,  the  Kuriles, 
Hokkaido,  the  north-eastern  and  north'Westem  coasts 
of  H(Hido,  are  washed  by  the  Oyashiuo  (the  cold 
curroit)  or  its  branches.  The  number  of  vessds 
engaged  in  fishing  on  the  Jiqianese  coasts  is  said  by 
the  Imperial  Fisheries  Bureau  of  the  Department  of 
Agriculture  and  Commerce  at  Tokyo,  to  amount  to 
over  400,000.  Fish  are  sold  fresh  in  enormous 
quantities  in  Japan,  and  fresh  ,fiah  nuikets  are  ex- 
tended year  by  year  as  the  convoiience  of  transpor- 
tation increases.  Considerable  quantities  of  fish  are 
also  preserved,  and  many  kinds  of  6sheiy  products 
are  utilised  to  a  degree  not  equalled  by  many 
other  countries.  The  most  important  seaweeds 
are  *'  kombu,"  "  amanori,"  "  tengusa,"  and 
"  funori."  The  greater  part  of  the  dried  kombu 
is  exported  to  China  for  food.  Tengusa  is  made 
into  a  kind  of  isinglass  called  "kanten,"  and  the 
kanten  is  also  exported  to  China  and  otho'  coun- 
tries in  large  quantities.  Amanori  is  made  into 
sheets  like  paper  and  dried.  It  is  called  "hoshinori," 
and  is  considered  a  great  delicacy.  Funori  is  also 
made  into  large  sheets  like  paper  and  dried.  It  is 
used  only  for  .starch.  The  methods  of  caring  fishery 
products  have  greatly  improved  of  recent  years.  This 
is  especially  seen  in  the  canning  business,  which  was 
introduced  some  thirty  or  forty  years  ago,  and  has 
grown  considerably  since  the  Japan-China  war. 
E^eiy  year  a  little  over  five  million  pounds  of  flsh 
of  all  kinds  are  preserved  in  tins.  Brine-salting,  or 
curing  lish  in  strong  brine,  has  been  introduced 
recently,  the  salting  of  fish  being  formerly  confined 
mostly  to  diy-salting.  This  has  made  it  necessary 
to  improve  the  Japanese  salt  industry  in  order  to 
obtain  a  better  qiuli^  of  salt.  As  to  the  export 
trade,  dried  cuttle  fish,  dried  "sea-ear,"  dried  shark's 
fin,  dried  kombu  and  kanten  are  the  mist  important 
articles  exported  to  China.  The  exports  of  Japanese 
fishery  products  has  long  since  been  in  a  prosperous 
condition,  the  exports  always  exceeding  the  imports. 
The  total  exports  to  China  have  increased  three 
million  yen  (;^3o6,25o)  within  the  last  ten  years. 
Fish  oils,  including  herring,  sardine,  cod-liver  and 
whale  are  exported  to  Europe  in  large  quantities. 
Hsdcidtnie  in  Japan  inclades  thecultnre  offish,  shell- 
fish, reptiles,  and  even  algx.  Some  of  these  have  been 
cultivated  fitmi  andeat  times.  Among  Uiese  are  the 
g(dd-fish,  carp,  eel,  grey  mullet,  oyster,  peari  oyster, 
turtle  and  amanori  (an  alga  of  the  genus  Porpkyra)» 
Most  of  them  are  cultivated  in  ponds,  except  shell 
fish  and  algae  which  arc  reared  in  a  bay  or  creek.  The 
cultivation  of  amanori  which  is  known  only  in  Japan, 
is  extensively  carried  on  in  Tokyo  Bay  and  the  Sea  of 
Hiroshima-Ken,  This  seaweed  is  collected  by  means 
of  the  branches  of  trees  or  bamboos,  driven  into  the 
sandy  flats,  which  are  exposed  at  the  time  of  the  ebb 
tide.  To  these,  sfXHes  of  the  alga  aUa^h  themselves 
and  grow.  These  branch«|g^,;^4Qd3@ig]l^- 
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Ftmori  is  also  coldnted  in  a  primitive  bat  effective 
method  in  some  parts  of  tbe  coontty.  Tliis  is  hy 
simply  throwing  stones  in  tbe  shallow  water  to  give 
the  alga  a  place  to  grow  on.  Carp  culture  is  the 
most  popular  of  the  a^ficial  fishing  industries.  It  is 
carried  on  to  a  large  extent  in  ponds,  and  sometimes 
even  in  rice  6elds.  Tbe  culture  of  the  soft-shell 
turtle  is  limited  to  one  place  in  the  suburbs  of  Tokyo, 
and  requires  very  considerable  skill.  Tbe  artificial 
propagation  of  salmon  has  also  been  practised.  In 
the  year  1878  the  Agricaltore  Buiean  collected  the 
ef^  of  salmon  in  certain  rivers  in  Mugata-Ken, 
Nangano-Ken,  Ibaraki-Ken,  and  Hokkaido,  and 
distributed  356,500  fry  into  many  rivers  and  lakes, 
and  in  1890  the  number  had  increased  to  1,150.000 
but  without  much  success.  There  appears,  however, 
to  be  one  place  which  shows  good  results  from  this 
work.  It  is  Lake  Chuguji  in  Nikko,  where  there  were 
no  fish  at  all  before  the  propagation  of  salmon.  The 
quantity  of  fish  in  this  lake  is  now  so  great  that  it 
supplies  an  abundance,  and  it  affords  excellent  sport 
for  anglers.  A  Fish  Commission  was  appointed 
in  1893  to  cany  on  more  «rtensive  scientific  in- 
vestigati(His  relating  to  all  branches  of  the  fishtoe 
indnstty  in  Japan,  and  this  Comnussicm  lasted  until 
1898.  In  that  year  the  present  Fisbeiy  Bureau  was 
organised,  and  ibe  work  has  been  carried  on  more 
scientifically  and  systematically.  -  While  this  work 
has  been  carried  on  by  tbe  Central  Bureau,  tbe 
Government  has  for  a  number  of  jears  encouraged  tbe 
establisbment  of  local  experimental  stations,  and  has 
given  a  bounty  to  each  station.  As  a  result  there  are 
now  thirty-two  experimental  stations  distributed 
am'  ng  thirty-one  prefectures.  Fi>hing  schools  have 
also  been  started  in  difTerent  parts  of  the  country. 
The  Government  also  founded  a  school  in  Tokyo  in 
1897  called  tbe  Suisan  Koskujo,  or  Fishery  Instituti  • 
There  are  a  few  private  Associations  organised  wiih 
the  object  of  uniting  those  interested  in  the  fishing 
industry,  and  of  studying  all  important  subjects  in 
connection  with  the  fisheries.  Among  these  tbe 
Fishery  Society  of  Japan  is  the  oldest  organisation. 
It  was  founded  in  1881,  and  now  has  nearly  five 
thousand  members.  This  society  publishes  a 
monthly  journal.  There  is  another  Association  called 
the  Society  for  Salt  Industry  of  Japan  which  devotes 
itself  to  the  improvement  of  the  salt  industry.  It  was 
eatabllBbed  in  1896,  and  also  publishes  a  monthly 
journal  for  its  1,500  members.  Both  of  these 
organisatitHis  are  situated  in  Tokyo. 


THE  ALCOHOL  INDUSTRY  IN  PRANCE. 

A  Congress,  recently  held  in  Vienna,  called  atten- 
tion to  tbe  many  uses  to  which  alcohol  is  adapted, 
especially  for  manufacturing  a  safe  and  cheap  illumi- 
nating gas  and  for  motors,  for  automobiles,  &c.  The 
inventors  of  certain  novel  processes  for  manufactuiing 
alcobd  have  been  interested  in  recent  experiments 
tried  in  Denmark  for  distilling  alcohol  from  peat  at  an 


estimated  cost  of  one  halfpenny  per  gallon.  It  is  to 
be  mmufoctured  to  replace  gasoline  and  petioleana 
for  illuminating  purposes,  and  for  motive  power. 
France  and  Germany  have,  it  is  said,  watched  these 
experiments  with  great  interest,  knowing  that  if  tbey 
are  successful  they  will  make  an  industrial  revolatioa. 
The  French  Government  has  recently  issued  in  tbe 
"  Bulletin  de  Statistique  et  de  Legislation  Com- 
part," tbe  official  statement  of  the  production  of 
alcohol  in  France  during  1903.  It  tapptaxs  from  this 
statement  that  113,879  firms,  whose  names  are  regis- 
tered in  France,  were  engaged  in  nuking  alcohol  in  that 
year.  Of  these  191  used  farinaceoussubstances  to  pro- 
duce the  alcohol,  2  used  potatoes,  289  used  molasses 
andbeets,  8,654  used  wines,  7.526  used  cid^  and  perry, 
92,783  used  mash  of  different  kinds,  4,363  used  fruits, 
153  used  various  substances,  and  1  used  glucose  and 
tbe  others  sweetening  materials.  The  45  largest 
distilleries  in  France  are  situated  in  the  departments 
of  the  Nord,  Pas-de-Ca)ais,  Aisne,  Somme,  and 
Seine- et-Oise.  Each  of  these  distilleries  turns  out 
alcohol  to  the  extent  of  10,000  hectolitres  (220,000 
imperial  gallons)  annually.  Since  1840  there  has 
been  a  great  change  in  the  materia  from  wfaic'i 
alcohols  are  manufactured;  tbe  quantity  of  pure 
brandy  from  grapes  has  diminished  since  the  nnes 
in  tbe  Cognac  and  Armagnac  regions  were  injure  1 
or  destroyed  by  the  phylloxera,  tiut  it  has  increased 
since  the  American  vines,  grafted  with  French  vines 
have  begun  to  bear.  In  1903,  of  tbe  total  of 
45,003.000  gallons  manufactured,  20,000,000  were 
made  from  beets,  15,000.000  from  molasses,  and 
8,000,000  gallons  from  farinacious  substances.  Il 
would  appear  that  a  large  number  of  distilleries  for 
manufacturing  akohol  from  beets  have  been  opened 
in  France,  on  account  of  the  rise  in  the  price  ol 
alcohol  and  tbe  fall  in  the  price  paid  for  beets  at  the 
sugar  refineries.  Some  refineries  have  been  toraed 
into  distilleries  for  making  alcohol  from  beets. 


EXHIBITION  OF  PROCESS  ENGRAVING. 

Tbe  Exhibition  of  Process  Engraving,  held  in  the 
Victoria  and  Albert  Museum,  which  was  opened  to 
tbe  pubUc  on  Tuesday,  the  14th  inst.,  is  a  continna- 
rion  of  tbe  Exhibition  of  British  Engraving  and 
Etching  held  in  1903.  These  like  the  previons  ones 
of  Lithography  and  Modem  Illustration  owe  their 
initiation  to  the  suggestion  of  the  Council  of  the 
Society  of  Arts.  This  Exhibiticm  is  devoted  to  ex- 
amples of  photogravure,  photolithography  and  kindred 
processes  of  reproduction  by  means  of  photogra[^y» 
including  specimens  of  half-tone  colour  printing.  The 
present  Exhibition  has  been  extended  so  as  to  include 
tbe  productions  of  foreign  countries  in  order  thai 
the  development  of  engraving  by  photo-mechanica) 
methods  abroad  may  be  compared  with  that  in  thit. 
conntr;.  Tbe  Bays  i  to  13  are  devoted  to  the  pro- 
ductions of  Great  Britain,  wlul^  Bays  l4|to  26  coataiik 
the  worii  of  foreigpi  §ifim  H  fe^eQ^  teaerica. 
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The  first  ^rtion  of  the  Exhibition  is  devoted  to  an 
historic  section,  which  contains  a  number  of  objects 
of  great  interest.  In  the  first  case  is  an  impression 
from  a  pewter  heliograph  plate,  produced  by  Nifpce 
in  1824  (a  portrait  of  Cardinal  Amboise),  also  MS. 
notes  on  H€liographie,  1817,  1829,  and  the  first  photo- 
graph fixed  from  nature,  obtained  by  Ni^pce  in  1827. 

Spedmeos  are  exhibited  of  photo-engrax-tDg  and 
photo-i^phk  engraving  by  Fox  Talbot,  of  Sir  Joseph 
Swan's  photo-mezzotint,  of  Paul  Pretscb's  mechanicat 
processes,  of  Sir  WiUiun  Abney's  papyro-type  process, 
of  the  Woodbaiy  process,  also  of  various  processes  of 
photo-etching,  photo-iitbograpfayr  pfaoto-ziocography, 
and  heliogmvure.  These  historic  specimens  of  the  art 
are  shown  in  the  first  three  bays. 

Examples  of  work  in  photogra^'ure,  collotype,  and 
halt-tone  colour  process  have  been  exhibited  by 
tventy-dght  firms  in  England  and  Scotland.  In 
several  instances  plates  showing  the  progressive 
stages  of  the  various  processes  are  shown. 

The  London  Coaaty  Council  School  of  Photo- 
engravingand  Lithography,  and  the  Polytechnic  School 
of  liioto^phy  show  spedmens  of  the  works  executed 
inthdr  schools.  Is  one  ofthecases  are  materials  used 
in  the  tri-colour  process,  and  chemicals  used  in  collo- 
type. In  the  foreign  department  the  following  coun- 
tries are  represeated : — Austro-Hangary,  Belgium) 
Denmark,  France,  Germany,  Holland,  Italy,  Russia, 
Spain,  Sweden,  Switzerland,  and  the  United  States 
of  America.  Some  specimens  of  Japanese  printing, 
selected  from  the  Art  Library  of  the  Victoria  and 
Albert  Museum,  are  also  shown. 

There  are  a  considerable  number  of  reproductions 
from  pictures  both  in  the  English  and  Fordgn  de- 
partmeats,  and  scmie  antogravures  from  water-colour 
paintings  among  the  exhilnu  from  HoUand  are  worthy 
of  special  attentitm.  These  can  be  compared  with 
the  original  drawings.  In  several  other  cases  the 
original  paintings  are  placed  in  juxtaposition  to  the 
reproductions. 

Major-General  J.  Waterhouse,  a  member  of  the 
Committee  of  Advice,  has  contributed  a  valuable 
introduction  to  the  catalogue,  in  which  he  explains 
the  piindples  of  photo-mechanical  processes,  and 
gives  information  respecting  the  dates  of  their  intro- 
duction and  development. 

The  ExhibiticKi  wQl-  remain  open  until  the  end  of 
Jane. 


GENERAL  NOTES. 


Inteknational  Congress  on  Technical 
Education. — The  Permanent  Committee  of  the 
Congress  have  accepted  an  invitation  for  the  holding 
of  the  next  meeting  at  Milan  in  1906.  The  date  has 
not  yet  been  fixed,  but  as  it  is  also  proposed  to  hold 
at  Milan  in  the  same  year  an  International  Congress 
of  Commerce  and  Industry,  it  is  probable  that  the 
dates  for  the  two  Cofigresaes  will  be  arranged  so  that 
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they  may  take  place  about  the  same  time.  The 
Committee  have  had  before  them  various  suggestions 
for  the  holding  of  another  meeting  in  England,  and 
though  nothing  definite  has  yet  been  fixed,  they  are 
not  without  hope  that  the  meeting  after  the  one  at 
Milan  may  be  bdd  in  this  country. 

Metric  Svstem  of  Weights  and  Measures. 
—A  Parliamentary  paper  just  issued  gives  the  latest 
inforaiation  as  to  adoption  within  the  Empire  of  the 
metric  system  of  weights  and  measures.  Ap- 
proached on  the  subject,  the  Government  of  New 
Zealand  replied  that  "until  the  British  Government 
and  that  of  the  Dominion  of  Canada  adopt  the 
system,  it  would,  they  consider,  be  inadvisable  for 
this  colony  to  move  in  the  matter."  Upon  being 
communicated  with,  the  Dominion  Privy  Coundl 
approved  a  minute  expressing  the  willingness  of  the 
Government  to  introduce  legislation  to  legalise  the 
metric  system  "  at  such  time  as  may  be  agreed  upon 
between  His  Majesty's  Government  and  the  various 
units  of  the  Empire."  Somethin^has  already  been 
done  to  encourage  the  use  of  sacb  a 'system  in 
Canada.  By  34  Victoria  (chapter  24,  1871)  it  was 
provided  that  for  the  promotion  and  extension  of  the 
internal  as  well  as  of  the  foreign  trade  of  Canada,  and 
for  the  advancement  of  science,  it  was  expedient  to 
legalise  the  use  of  the  metric  system  of  weights  and 
measures,  and  since  that  date  weights  and  measures 
of  the  metric  system  have  been  used  in  Canadj,  bat 
almost  endu^vely  in  connection  with  scientific  inves- 
tigation. Moreover,  the  Department  of  Edncation 
has  dutributed  to  educational  institutions  neariy  500 
sample  sets  of  the  metric  system,  and  bra  also 
equipped  the  prindpal  weights  and  measures  offices 
with  standards  of  the  system  referred  to  in  order  that 
an  inspection  of  metric  weights  and  measures  may  be 
made  whenever  the  demand  therefore  arises. 

Industrial  and  Technical  Education  im 
KEalta.  —  An  industrial  school  was  opened  in 
March,  1903,  and  is  now  being  conducted  by  the 
Saleaian  Fathers  at  the  request  of  the  Government, 
on  whom  the  whole  of  the  cost  of  the  maintenance 
falls.  The  Technical  and  Manual  School,  in  which 
drawing,  modelling  in  clay,  plaster-casting,  stucco- 
work,  and  wood-caning  are  taoght,  has  been  in 
exiitence  for  some  years.  The  attendance  is  volun- 
tary, and  no  fees  are  paid.  The  results  obtained 
hardly  justify  the  expenditure  involved.  On  this 
account  the  school  is  to  be  closed  shortly,  to  be 
replaced  by  a  devdopment  of  the  technical  education 
which  is  at  present  given  in  the  elementary  schools. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 
Wednesday  evenings,  at  8  o'clock  : — 

March  22.—"  The  Present  Aspect  of  the  Fiscal 
Question."  By  SiR  Cbarlhs  Malcolm  Kbn- 
HEDY,  K.C.M.G.,  C.B..  Sir  Westbv  Perceval, 
K.C.M.G.,  wiU  p«sidep,g.j.^^^  GoOglc 
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■  Makch  39.— "Britidi  Woodlands."  By  the 
Right  Hon.  Sir  Hekbut  Haxwvll,  Bart., 
M.P.  R.  C.  Munro-Fkrouson,  M.P.,  will  preside. 

April  5. — "  Ancient  Architecture  of  the  Great 
Zimbabwe."   By  Richard  A.  Hall. 

April  12, — "  The  use  of  Wood  Pulp  for  Paper 
Making.'*    By  8.  Charles  Phillips,  M.S.C.I. 


Indian  Skction. 
Thursday  afternoons,  at  4.30  o'dock  :— 

April  6.—"  The  Prospects  of  the  Shan  States." 
By  Sir  J.  George  Scott,  K.C.I.E.  ("Sltway 
IToe  *'},  Superintendent  and  Pditical  Officer,  Southern 
Shan  States.  The  Most  Hon.  the  Marquis  of 
Bath,  will  preside. 


Colonial  Section. 
Tuesday  afternoons  at  4.30  o'clock ; — 

March.  28. — The  Manufactures  of  Greater  Britain. 
—II.  Australasia."  By  the  Hon.  Walter  Hart- 
^VKLL  Jaubs,  K.C.,  Agent-General  for  and  late 
E'remier  of  Western  Australia. 


Applied  Art  Section. 
Tuesdays,  at  4.30  or  8  o'clock : — 

March  si,  8  p.m.— "West  Countiy  Screens 
and  Rood  Lofts."  By  F.  Bugh  Bond,  F.R.I.B.A. 
<j.  F.  BODLET,  R.A.,  will  preside. 


Cantor  Lectttres. 
Monday  evenings,  at  8  o'clock : — 

Herrert  Laws  Webb,  "  Telephony." 
Four  Lectures. 

Lectdke  II. — March  ^.—  Telephone  Lines. — 
Characteristics  of  telephone  current — Necessity  for 
metallic  circuits — Overhead  lioes — Types  of  telephoue 
line  construction—Telephone  cables — Evolution  of 
special  type  of  cable  for  telephone  work — Conduits— 
DiatributioDiAefial  cables — Means  of  increasing 
range  of  transmisaion— Longdistance  telephony. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

KoKMY,  Makch  ■a...SOCIETr  OV  ARTS.  John-straet, 
Adalpbl,  W.C,  8  P.IU.  (CutOT  Lectora.)  Mr. 
HeAort  Law*  "Webb,  "Telephony."  (Lecture  II.) 
Bridab  Architect*,  q,  Cooduit-ttreet,  W.,  8  p.m. 
Papen  on  "  Decorative  Paintin(  "  hf  Sir  William 
Richmond,  Mr.  Alfred  Eaiti  and  Mr.  Solomon  J. 
Solomon. 

Camera  Clnb,  Chaiing-crou-ioad,  W.C,  61  p.m.  , 
Victima  Inititute,  8,  Adelphl-terrace,  W.C,  4  p.m. 
Warren  Upham,  "The  Nebular  and  Planetenmal 

Tbeorln  of  tiie  Eartb'a  Origin." 
TmsDAY,  March  21. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C,  8  p.m.    (Applied  Art  Section.) 
Mr.  F.  Bligh  Bond,  "  Wcit  Countrjr  Screens  and 
Rood  LofU." 


Rdfral  Institiition,  Albemarie-rtrMt,  W..  S 
Prof.  W  Oalby,  "  Enginoering  Prcriilems."  {i:.ec- 

ture  I.) 

Natidnai  SerriM  League,  Ca<ton-ha!l,  WettmlnMcr, 
S.W.,  p.m.  Mr.  H.  Birchenough,  "  The  Indus- 
trial AdvanUgei  of  UnlverMl  Naml  and  MllituT 
Tiaining."  ' 

Civil  Engineer*,  as,  Oieat  George-itreet.  S.W., 
8  p.a.  Discntrion  on  paper  by  Lord  Rn*wy, 
"  Sfaipfaundlng  for  the  Navy." 

Statiitica),  in  the  Theatre  of  the  United  Service 
Institution,  WhiCefaall,  S.W.,  *,  p.m.  Mr.  W.  N. 
Shaw,  "The  Seasoniin  the  British  Isles  since  1878." 

Pathological,  30,  Hanover- square,  W,,  8)  p.m. 

Zoological,  3i  Hanover-square,  W.,  8}  p.m. 

United  Service  InitititttoB,  Wbitdiall,  S.W.,  3  p.m. 
Ctdoael  A.  M.  Marr^r>  "Compartaon  Between 
Continentat  and  English  Methods  of  MiltUrj- 
Education." 

Wkdmbsdav,  March  ai  ..SOCIBTT  OF  ARTS,  John -atreet. 

AdelpU,  W.C,  »  p.m.  SAt  Clinries  Malcolm 
Kennedy,  "The  Fment  A^ect  of  the  FtKal 
Questicm." 
Geol(q;icid,  Burlington-honae,  W.,  8  p.m. 
Dyers  and  Colourists  (London  Section),  608-600, 
Birkbeck  Bank  Chambers,  Holbom,  W.C,  7iP-">* 
I.  Mr.  F.  W.  Colin  RtAinsoa,  "The  Dyeing  and 
Finishing  of  Leather  tot  Bookbinding;  witli 
remarks  on  Preparatory  Manufacturing  Pro- 
cesses." 3.  Mr.  H.  Ley,  "A  Dyeing  Drum  Door, 
removable  and  replaceable  .widiout  atoppiag  tiie 
Drum." 

Roy^  Society  of  Utrntnre,  n,  Hanover- aqnare, 

W.,  4  p.m. 

Thvksday,  Makcu   aj...Roya],  Burlington-bonae,  W.,  4I 
p.m. 

Antiquaries,  Burlington -house,  W.,  8|  p.m. 

Royal  Institution,  Albemarle- street,  W.,  ;  p.m. 
Mr.  Thomas  O.  Jackson,  "  The  Reasonableness  of 
Arehitocturc,"   (Lecture  I.) 

Electrical  Engineers,  15,  Great  George- street,  S.W., 
8  p.m.  I.  Mr.  K.  H.  Rayner,  "  The  EAect  of 
Heat  on  the  Electrical  and  Hechaoical  Propertiei 
of  Dielectrica,"  and  "llie  i'emperatute  Diftri- 
bution  in  the  Interior  of  Field  Coils."  >.  Mr.  R. 
Goldschmidt,  "  Temperature  Curves  and  the 
KatiuK  of  Electrical  Machinery." 

Camera  Club.  Charing- cross -road,  W.C,  8}  p.ni. 
Friday,  March  24.. .Royal  Institution,  Albemarie-atreet,  W.. 

8  p.m.  Weekly  Meeting,  9  p.m.,  Sir  Oliver  Lodge, 
"  A  PeitinaceOBS  Cnrnnt." 

Civil  Engineers,  35,  Great  George -street,  S.W., 
8  p.m.  (StudenU'  Meeting.)  i.  C  T.  Gardner, 
"The  Wanfci  to  Victoria  Falls  Section:  Victoria 
Falls  Railway."  a.  Mr.  H.  S.  Coppock,  "  Deeign 
of  a  Double-Line  Plate-Girder  Railway  Bridge." 

Arehitectural  Association,  18,  Tufton-atreet,  S.W., 
7}p.m.  Mr.  A.  N.  Wilaon,  "Sketch  nans  and 
Working  Drawings." 

Clinical,  ao,  Hanover-square,  W.,  ^  p.m. 

Physical,  Pender  Electrical  Labaratoiy,  Univeruty 
College,  Gower-stroet,  W.C,  5  p.m.  i.  Mr.  W. 
C  Clinton,  "  Note  on  the  Voltage  Ratios  of  an 
Inverted  Rotary  Coavottor."  3.  Mr.  G.  B.  Dyke, 
"The  Flux  of  Light  from  the  Electric  Arc  with 
varying  Power  Supply."  3.  Prof.  J.  A.  Fleming, 
"  The  Application  trf  the  Cymometer  and  the  De- 
termination of  the  Coefficicat  of  Coupling  of 
OaetllatioB  TranaformeiB."  4.  BaJiibititm  of 
Cymometen  and  other  Inatmmenta. 
Satukda*,  Marcb  35. ..Royal  Inatitution.  Albemarle-stroet, 
W.,  3  p.m.  Prof,  J.  J,  Thomson,  "  Electrical  Pro- 
perties of  Radio  Active  SoU^tance."  (I^ctare  IILt 
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NOTICES* 


NEXT  WEBK. 

Monday,  March  27,  8  p.m.  (Cantor  Lec- 
ture.) Herbert  Laws  Webb,  "Telephony," 
(.ecture  III. 

Tuesday,  March  26,  4.30  p.m.  (Colonial 
Section.)  Hon.  Walter  Hartwell  Jahes. 
iC.C,  Agent-General  for  Western  Australia, 

The  Manufactures  of  Greater  Britain.  IL — 
Australaaa." 

Wednesday,  March  39,  8  p.m.  (Ordinary 
^Meeting.)  Right  Hon.  Sir  Herbert  Max- 
"W'ELL,  Bart.,  M.P.,  "  British  Woodlands." 

Further  details  of  the  Society's  meetings 
will  be  found  at  the  end  of  this  number. 


CANTOR  LECTURES. 

On  Monday  evening,  20th  inst.,  Mr.  H.  L. 
Webb  delivered  the  second  lecture  of  his 
Course  on  "  Telephony." 

The  lectures  will  be  published  in  the  Journal 
during  the  summer  recess. 


APPLIED  ART  SECTION. 

Tuesday,  March  21st;  G.  F.  Bodley,  R.A., 
in  the  chair. 

The  paper  read  was  "  West  Countty  Screens 
and  Rood  Lofts,"  by  F.  Bligh  Bonu, 
F.R.I.B.A. 

The  paper  and  report  of  the  discussion  will 
be  published  in  a  future  number  of  the 
yournaL 


THE  ALBERT  MEDAL. 

The  Council  will  proceed  to  consider  the 
award  of  the  Albert  Medal  for  1905  early  in 
May  next,  and  they,  therefore,  invite  members 
of  the  Society  to  forward  to  the  Secretary,  on 
or  before  the  1st  April,  the  names  of  such 
men  of  high  distinction  as  they  may  think 


worthy  of  this  honour.  The  medal  was  struck 
to  reward  "  distinguished  merit  in  promoting 

Arts,  Manufactures,  and  Commerce,"  and  has 
been  awarded  as  follows  in  previous  years : — 

Id  1864,  to  Sir  RowUnd  Hfll,  K.C.B..  F.R.S. 

In  1865,  to  his  Imperial  Majesty,  Napoleon  III. 

In  1866,  to  Michael  Faraday,  D.C.L.,  F.R.S. 

In  1867,  to  Mr.  {afterwards  Sir)  W.  FothergiU 
Cooke  and  Professor  (afterwards  Sir)  Charles  "Wheat- 
stone,  F.R.S. 

In  1868,  to  Mr.  (afterwards  Sir)  Joseph  Whitworth, 
LL.D.,  F.R.S. 

In  1869,  to  Baron  Justus  von  Ijebig,  Associate  ot 
the  Institute  of  France,  For.Memb.R.S.,  Cbevaliw 
of  the  Legion  of  Honour,  &c. 

In  1870.  to  Vicomte  Ferdinand  de  Lesseps, 
Member  of  the  Institute  of  France,  Hon.  G.C.S.I. 

In  1871,  to  Mr.  (afterwards  Sir)  Heniy  Cole, 
K.C.B. 

In  1872,  to  Mr.  (afterwards  Sir)  Henry  Bessemer, 
F.R.S. 

In  1873,  to  Michel  Eng^e  Che\Teul,  For.Memb. 
R.S.,  Member  of  the  Institute  of  France. 

In  1874,  to  Mr.  (afterwards  Sir)  C.  W.  Siemens, 
D.C.L.,  F.R.S. 

In  1875,  to  Michel  Oievalier. 

In  1876,  to  Sir  George  B.  Airy,  K.C.B.,  F.R.S., 
Astronomer  Royal. 

In  1877.  to  Jean  Baptiste  Dumas,  For.Menjb.R.S., 
Member  of  the  Institute  of  France. 

In  1878,  to  Sir  Wm.  G.  Armstrong  (afterwards 
Lord  Aimstrong),  C.B.,  D.C.L.,  F.R.S. 

In  1879,  to  Sir  AViUiam  Thomson  (now  Lord 
Kelvin),  LL.D.,  D.C.L.,  F.R.S. 

In  1880,  to  James  Prescott  Joule,  LL.D.,  D.C.L., 
F.R.S. 

In  1881,  to  August  Wilhelm  Hofmann,  M.D., 
LL.D.,  F.R.S.,  Professor  of  Chemistry  in  the  Uni- 
versity of  Beriin. 

In  1882,  to  Louis  Pasteur,  Member  of  the  Institute 

of  France,  For.  Memb.  R.S. 

In  1883,  to  Sir  Joseph  Dalton  Hooker,  K.C.S:L, 
C.B.,  M.D.,  D.C.L.,  LL.D.,  F.R.S. 

In  18S4,  to  Captain  James  Buchanan  Fads. 

In  1885,  to  Mr.  (afterwards  Sir)  Henry  Doulton. 

In  1886,  to  Samuel  Cunliffe  Lister  (now  Lord 
Masham).  >QIc 

In  1887,  to  Her  Majesty  Queen  Victmia. 
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In  1888,  to  Proiessor  Hermann  Lotus  Helmholti^ 
For.  Memb.  R.S. 

In  1889,  to  John  FnGy,  LL.D.,  F.R.S. 

Li  1890,  to  William  Heniy  PeAin,  F.R.S 

In  1891,  to  Sir  Frederick  Abd,  Bart.,  G.C.V.O., 
K.C.B.,  D.C.L.,  D.Sc.,  F.R.S. 

In  1892,  to  Thomas  Alva  Edison. 

In  1893,  to  Sir  John  Bennet  Lawes,  Bart.,  F.R.S., 
and  Sir  Henry  Gilbert,  Ph.D.,  F.R.S. 

In  1894,  to  Sir  Joseph  (now  Lord)  Lister,  F.R.S. 

In  189s,  to  Sir  Isaac  Lowthian  Bell,  Baxt.,  F.R.S. 

In  1896,  to  Prof.  David  Edward  Hughes,  F.R.S. 

In  1897,  to  George  James  Symons,  F,R.S. 

In  18^,  to  Professor  Robert  Wilhelm  Bunsen, 
M.D.,  For.  Memb.  R.S. 

In  1899,  to  Sir  William  Crookes.  F.R.S. 

In  190CS  to  Heniy  Wilde,  F.R.S. 

In  1901,  to  His  Majesty  the  Kino. 

In  1902,  to  Professor  Alexander  Graham  BeQ. 

In  1903,  to  Sir  Charles  Augoatus  Hartley,K.C.M.G. 

In  1904,  to  Walter  Ciane. 

A  full  list  of  the  services  for  which  the 
medals  were  awarded  was  given  in  the 
last  number  of  the  Journal. 


PROCEEDINGS  OF  THE  SOaETY. 


FIFTEENTH  ORDINARV  MEETING. 

Wednesday,  March  22,  1905  ;  Sir  Westby 
B.  Perceval,  K.C.M.G.,  Member  of  the 
Council  of  the  Society,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Flack,  Albert,  264,  Borough  High-stieet,  S.E, 
Pierera,  A.  A.,  Alexander  Institute,  Hyderabad, 
Deccan,  India. 

The  following  candidates  were  ballotted  for 
and  duly  elected  members  of  the  Society . — 

Adams,  John  Hemy  Mand&lay,  Broughton  Cottage, 
St.  James's-road,  Waverley,  Sydney,  New  South 
Wales,  Australia. 

Davis,  Josq>h  Edward,  24,  Maple-road,  St.  Thomas, 
Exeter. 

Bewbnrst,  Wynford,  Chelmscote,  Leigbton  Buzzard. 
Griffith,  Samud  Barnes,  8,  John-street,  Addphi, 
W.C. 

Holding,  Edwin,  Balmain,  New  South  Wales, 
Australia. 

Kilbum,  Bertram  Edward  Dunbar,  M.A.,  Assoc. 

Inst.C.E.,  6,  Stanhope-street,  Hyde-park,  W. 
LawsoD,  Eric  St.  John,  Bangkok,  Siam. 
Medley,  Charles  Powis,  A.M.I.Mech.E.,  103,  Wor< 

ship-street,  E.C. 


Mocatu,  Elkan  B.,  31,  Great  Cnmberland-fdace,  W, 
Munton,  FMerick  Thonai,  F.C.S.,  Beaooo6dd, 

Weston-road,  Runcorn. 
Newcombe,  Robert  William,  9,  Gn)veland>av«n)^ 

Hoylake,  Cheshire. 
Ross,  James  WHliam  George,  143,  Mitcham-Iane, 

Streatham,  S.W. 
Tepowa,  Adebiyi,  Customs  House,  Calabar,  West 

Africa. 


The  paper  read  was — 


PRESENT  ASPECTS   OF   THE  FISCAL 
QUESTION. 

Br  Slit  Charles  Malcolu  Kennedy, 

K.C.U.G.,  C.B.,  F.S.S. 

Since  the  previous  paper  was  read  here  on 
the  and  of  December,  1903,  the  fiscal  question 
has  formed  the  subject  of  debates  in  Parlia- 
ment, of  important  public  speeches,  and  of 
many  interesting  and  valuable  publications. 
Blue-books  issued  by  the  Board  of  Trade,  the 
Board  of  Agriculture,  and  the  Commissioners 
of  Customs ;  the  Census  Returns  of  1901  ; 
and  Reports  presented  to  Parliament  by  the 
Foreign,  Colonial,  and   India  OfBces,  have 
further  elucidated  the  subject,  which  is  now 
more  clearly  seen  to  comprise  various  and 
complex  subdivisions.     Our  inquiry  and  aim 
is  to  investigate  the  facts  thoroughly  and 
sincerely,  and  then  to  endeavour  to  trace  the 
conclusions  to  which  they  lead — to  consider 
the  interests  of  the  Empire,  the  needs  of  the 
active  worker,  and  the  things  with  and  upor> 
which  he  works.    We  have  to  consider  in  the 
first  place  the  three  divisions  of  commerce — 
the  home,  foreign,  and  curying  trades— and 
the   financial   aspect  of   the  case.  Since- 
December,  1903,  the  publication  of  the  full 
statistics  of  the  Census  of  1901  shows  the 
numbers,  and  the  occupations,  of  the  people 
whose  interests  are  affected  by  the  fiscal 
question.    These  are  seen  in  Diagram  I. 
The  per-centage   of  increase  or  decrease 
in  the  intercensal  period,  1891-1901,  was: — 
England  and  Wales  +  12*2;  Scotland  +  1 1  - 1 ; 
Ireland  —  5-2 ;  the  increase  for  the  United 
Kingdom  being  9*9. 

The  population,  occupied  and  unoccupied* 
above  ten  years  of  age,  was  32,335,350 ;  en- 
gaged in  occupations,  18,500,000  ;  retired  or 
unoccupied,  14,150,000  ;  under  10  years  of 
age,  9,350,000.  The  analysis  of  occupations  is 
seen  in  DiagramJIJ. J^eg^gje 
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Total  Population  of  the  United  Kingdom  42,000,000 


Females  2i,TWifiioo 


Males  20,300,000 


Engaged  in  occupations 
i8,500»ooo 


Retired  or  unoccupied 
14,150^000 


Under  10  years 
of  age  9,350,000 


Urban  Districts  30,000,000 


Rural  Districts 
12,000,000 


I.— Population  of  the  UNnED  Kingdom. 


There  is  an  increase  between  1891  and  1901 
in  the  number  of  persons  engaged  in  the 
occiq>ations  enumerated  In  Diagram  III., 
except  in  the  following  classes: — 

4.  Domestic  services — dindnation.,  39,23q 

7.  Agriculture — diminution   158,472 

8.  Fishing— diminution   3)7(7 

18.  Textile  fabrics — diminution  ....  57,86o 
22.  General  dealers  and  workers — 

dimitiation   194)473 

The  diminution  in  Class  4  is  largely  owing 
to  "bad  times"  in  1901;  the  decrease  in 
Classes  7  and  18  is  serious  in  its  industrial 
aspect;  the  decrease  in  Class  22  is  partly 
owing  to  greater  care  in  1901  in  bringing 
persons  into  definite  headings  of  occupation. 
It  is  obvious  that  the  economic  interests  of  the 
persons  engaged  in  industrial  occupations  are 
by  no  means  uniform ;  and  to  some  extent  are 
opposed.  A  country  where  occupations  are 
thus  distributed  is  not  a  protectionist  country. 
It  requires  in  many  respects  an  abundant 
importation  of  goods  from  abroad,  at  moderate 
prices.  Between  1891  and  igoi  in  England 
and  Wales  the  urban  population  increased 
12-2,  and  the  riiral  2-9  per  cent. 

In  1 901  the  British  Empire  comprised 
"more  than  one-fifth  of  the  land  surface  of 
the  globe."  The  distribution  of  the  popular 
tion  is  seen  in  Diagram  II. 

The  diagrams  show :  —  First,  population 
of  the  United  Kingdom ;  secondly,  popu- 
lation of  the  whole  Empire ;  and  thirdly, 
occupations  of  the  people.  The  Board 
of  Trade  statistical  charts  prepared  for 
the  St.  Louis  Exhibition,  which  are  in  the 


Society's  library,  show  fluctuations  of  em- 
ployment, wages,  and  prices;  and  that 
moderate  Customs'  duties  do  not  increase  the 


Asia 
300  millions 


Africa 
45  millions 


United 
Kingdom 
42  millions 


n. — Population  of  the  British  Empire, 
which  comprises  "more  than  one-fifUi  of  the 
land  sur&ce  of  the  globe,"  with  a  p(^nilation  of 
400,000,000  :  Census  Report,  1901. 

cost  of  commodities.  Three  preliminary  con- 
clusions result  from  this  survey  of  the  United 

Kingdom  and  the  Empire  : — 
1.  Fiscal  policy  should  not  hav^  exclusive 
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Total  number  of  the  Population  of  the  United  Kingdom 
',  |»    actively  engaged  in  various  pGCupatjons:  18,500,000. 


(«  Ci^ adioioiatiSitlM                               ..  2531865 

a.  IMMft  faeces .... ,   ^i993 

r 

S.  ^tti^iilmaivc^it^imir  ^-^ 733.582 

4.  Doaatic Attvices       —    3(in<5'7 

&  OoifiV^aDce  iL-rvices  -                 -     .  4 .  .,h  . . .  1^497,629 

Q«  fUhttie*                                —  tiiA^ii.  1^^925 

^  MEaektad^ll;^  ......   9t3fBSo 

lirtaUvtidiiuitety  ^ , <i47S4'<> 

II.  Precious  metals  and  jtfwelry  ^68^4 

i3*  Wood  and  furEiturt-  ;\\grktrs  ar>d  dealers)   307,632 

14.  ^^f^ieeaa^  s^ttttf^.v^   tdg^6 

16.  Skins  (workers  and  dealers)    117,866 

1;.  Paper,  printing  and  stationery    334>26i 

18.  Textile  fabrics  (operatives  and  dealers)    1,462,001 

ig.  Workers  and  dealers  in  dress   >i395795 

20.  Engaged  in  food,  drink,  and  tobacco  trades, 

and  lodging   1,301 ,076 

21.  Water,  gas,  and  sanitary  services   78,686 

22.  General  and  undefined  workers  |5(^^|fg^J@Qo^te'4M 


Hi.— Occupations  of  the  People  according  to  the  Census  of  1901. 
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reference  to  the  United  Kingdom  :  the  interests 
of  the  whole  Empire  require  attention. 
-  3.  Indrntrial  occupation  and  'Work  give 
direct  employment  to  a  relatively  small  por- 
tion of  the  people  of  the  United  Kingdom. 

3-  The  United  Kingdom  has  become,  to  a 
large  extent,  a  residential  country. 

These  facts  enable  us  to  dispose  of  two 
assertions  on  which  stress  has  been  laid  in 
the  fiscal  controversy.  One  speaker  asserted 
that  "probably  7-ioths  of  the  people  are  pro- 
ducers first  of  all,  and  can  only  be  consumers 
to  the  extent  they  produce."  Another  speaker 
asserted  that  "  the  working  men  were  7-ioths 
of  the  entire  nation."  In  the  light  of  the 
information  now  afforded  these  statements 
carry  with  them  their  refutation. 

Turning  next  to  main  considerations  bearing 
upon  the  several  divisions  of  commerce — 

I .  The  Home  Trade. — There  are  00  statistics 
which  show  the  home  trade  of  different  coun- 
tries. It  will  be  evident  that  this  must  be  the 
case ;  there  are  no  means  of  measuring  the 
consumption  of  commodities.  Reference  has 
been  made  in  the  measurement  of  internal 
trade,  to  clearing  house  and  railway  returns, 
bank  deposits,  and  income-tax  yields,  but 
these  figures  do  not  supply  an  exact  criterion 
of  the  amount  and  value  of  the  internal  trade. 
Sir  Robert  Giffen  says  ("Economic  Inquiries 
and  Studies,"  vol.  2,  p.  405)* 

"  The  btilk  of  the  exchanges  in  e\'ery  community 
is,  and  must  be,  not  between  the  comrotmity  and  the 
outside  -world,  but  amoog  the  members  of  the 
commonity  themselves.  The  mdn  quanti^  of 
bosness  is  in  fact  always  local.  The  members  of 
the  commnoity  mainly  work  for  each  other,  and 
exchange  services  wiih  each  other." 

The  second  great  division  of  commerce,  the 
export  trade,  is  closely  connected  with  the 
main  questions  which  are  comprised  in  the 
fiscal  discussion.  As,  however,  the  trade 
relations  of  foreign  countries  must  be  con- 
sidered in  connection  with  our  export  trade, 
this  division  of  the  general  subject  will  be 
more  conveniently  treated  in  a  separate  section 
of  this  ]}aper. 

The  carrying  trade,  the  third  branch  of 
commerce,  which  is  of  very  great  importance 
to  British  interests,  resembles  the  home  trade 
in  the  absence  of  a  definite  measurement  of  its 
extent  and  value.  The  Board  of  Trade  Blue- 
book,  No.  1761,  of  1903,  p.  loi,  estimates  the' 
aggregate  gross  earnings  of  British  shipping 
at  "  about  .90  millions."    It  is  not  possible 

*  SabacqMnt  quotatioaa  are  Uken  from  this  volume, 
«al«M  aiioth«r  mrk  of  9r  Robert  Gtffen  U  iaentloaed. 


now  to  attempt  to  apportion  the  earnings  of  the 
shipping  trade,  and  the  remarks  on  the  subject 
must  be  limited  to  the  trafiSc  more  directly 
concerned  with  the  fiscal  question  —  namely, 
the  carrying  and  transit  trade.  This  is  a 
lucrative  branch  of  shipping  business.  There 
is,  however,  obviously  no  special  reason  why  it 
must  necessarily  be  conducted  at  British 
ports.  The  course  of  this  trafiSc  depends 
largely  on  trade  customs  and  habits,  and  on 
convenience.  Freedom  from  irksome  formal- 
ities, and  facilities  in  financial  transactions, 
are  the  leading  facts  which  at  the  present  time 
secure  a  very  large  transhipment  and  call 
business  at  British  ports.  The  circumstances 
of  this  traffic  are  grounds  for  caution  in  fiscal 
changes. 

Financial  operations  must  also  be  borne 
in  mind.  London  is  now  the  banking  centre 
of  the  world.  Financiers  of  almost  all 
countries  keep  money  in  London.  It  is  often 
the  easiest  and  cheapest  course,  in  transacting 
international  business,  for  a  merchant  in 
country  A  to  make  a  payment  due  in  country 
B  by  giving  his  creditor  in  country  B  a  bill 
of  exchange  on  London,  instead  of  effecting 
payment  by  a  direct  remittance.  Steadiness 
in  the  Bank  of  England  rate,  and  in  the  value 
of  the  London  sterling  bill  of  exchange,  are 
very  important  factors  in  the  financial  me- 
canism  of  the  world ;  and  for  British  interests. 
At  the  present  time  the  international  money 
market  determines,  to  a  large  extent,  the  com- 
mercial and  financial  prosperity,  and  the 
status  of  nations.  Business  follows  capital, 
credit,  and  capacity;  it  is  often  dependent 
upon  banking  houses  which  aid  business  trans- 
actions, not  only  with  money  advances,  but 
equally  by  their  ability,  experience,  and  know- 
ledge. The  adequate  supply  of  cheap  money, 
andthegrowth  ofbanking  deposits,  renderfiinds 
available  for  profitable  use  at  home  and  abroad. 
Local  extravagance  and  bad  finance  have  lat- 
terly injured  our  home  investments  and  trade, 
and  have  diminished  national  wealth.  The 
Times  financiiU  supplement  of  September 
I2th,  1904.  contains  an  important  statement 
relative  to  profitable  investment  abroad.  It  is 
to  be  remembered,  however,  that  while  foreign 
investments  form  an  important  part  of  the 
financial  operations  of  this  age,  they  are  not 
reproductive  for  our  national  resources  in  the 
same  way  as  home  business.  Their  perma- 
nence and  stability  are  also  less  secure. 
Accordingly,  on  financial  as  well  as  on  other 
grounds,  caution  is  needed  in  reganLto^scal 
changes  in  the  United  Kingdom.  ^  ^ 
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The  foreign  trade  in  its  relation  to  the  fiscal 
question  was  considered  at  some  length  in  the 
paper  of  December  2nd,  1903.  The  Board  of 
Trade  Blue-book,  No.  2337  of  1904,  pp.  379-94, 
coDtains  fresh  information,  which  renders  it 
necessary  to  advert  again^aa  briefly  as  possible, 
to  this  part  of  the  subject.  This  second  Blue* 
book,  on  British  and  Foreign  Trade  and  In- 
dustrial Conditions,  fully  maintains  the  high 
standard  of  the  first  volume.  The  complete- 
ness and  scope  of  the  information  afforded, 
and  the  combined  fairness  and  reticence 
n-ith  which  controversial  topics  are  treated, 
add  to  the  public  service  which  the  Board 
of  Trade  render  by  these  publications.  The 
division  (established  in  the  Blue-book  of  1903) 
of  countries  designated  as  "  Protected  "  and 
"other  markets"  is  maintained  in  the  new 
volume,  and  completed  to  date. 

The  estimated  average  ad  valorem  equivalent  of  the 
import  duties  levied  by  the  under-mentioned  foreign 
coantries  and  British  possessions  on  the  principal 
manabctures  imported  from  the  United  Kingdom  : — 


Per 

cent. 

Percent. 

Rossis 

Roumania  . . 

Spain 

Bel^um 

13 

United  States 

73 

Norway     , . 

13 

Portugal 

7' 

New  Zealand 

9 

Austria-Hungary  .. 

35 

Japan 

9 

France 

34 

Turkey 

8 

Argentine  Republic 

28 

Switzerland 

7 

Italy 

27 

Australia  . . 

6 

Germany    . . 

25 

South  African 

Sweden 

23 

Customs 

Union 

Greece 

19 

(Preferential  Tariff) 

6 

Denmark   , . 

18 

China 

5 

Canada  {Preferential 

HoUand  .. 

3 

T*riflf)  .. 

17 

British  India 

3 

\Srhile  it  is  not  claimed  that  these  calculations  are 
wholly  satisfactory,  it  may  at  least  be  stated  n-ith 
some  confidence  that  the  countries  and  colonies  in- 
cluded in  the  inquiry  should  be  ranged  approximately 
in  the  above  order,  as  regards  the  comparative  level 
oftfam  import  duties  on  the  priucipal  manufactures 
which  are  exported  from  the  United  Kingdom. 

It  would  not,  however,  be  justifiable  to  conclade 
from  the  above  figures  that  the  Customs  tariffs  of  the 
various  countries  are  ranged  in  the  same  order  as 
regards  their  comparative  protective  efficiency.  The 
protective  eff'ect  of  a  tariff  is  not  necessarily  propor- 
ttonate  to  the  average  level  of  the  duties,  but  also 
depends  on  many  other  factors,  such  as  the  compara- 
tively advanced  or  backward  state  of  the  home  indus- 
tries protected^  A  25  per  cent,  duty  in  Germany 
may  give  as  complete  protection  to  a  native  industry 
as  a  100  per  cent,  dnty  in  a  more  backward  country. 
A  high  duty  may  have  no  protective  effect,  if  the 
article  to  which  it  applies  happens  not  to  be  mann- 
factured  in  the  country  in  question.    (P.  393.) 


Passing  over  tabular  statements  in  this 
Blue-book,  which  are  of  great  interest  and 
importance,  the  facts  bearing  upon  our  en- 
quiries are— ( i )  that  the  United  Kingdom  is  the 
most  important  market  for  the  products  of 
France,  Germany,  and  the  United  States; 
(2}  that  the  export  trade  of  these  three  coan- 
tries has  experienced  less  impediment  from 
the  tariffs  of  other  protectionist  countries  than 
has  been  the  case  with  the  export  trade  of  the 
United  Kingdom ;  (3)  that  these  tariffs  place 
more  impediment  in  the  way  of  British  exports, 
which  consist  mostly  of  manufactures,  than  of 
exports  from  countries  in  w*hich  manufactures 
form  a  smaller  element ;  (4)  as  regards  trade 
to  "identical  neutral,"  as  well  as  the  "pro- 
tected," markets,  "  the  rate  of  increase  is 
seen  to  be  greatest  in  the  case  of  the  United 
States,  followed  by  Germany,  the  United 
Kingdom,  and  France,"  There  is,  however, 
another  point  to  be  borne  in  mind,  tariffs  are 
not  the  only  reason  which  has  diminished 
British  trade  or  prevented  its  growth.  Im- 
provements of  machinery,  and  the  extended 
use  of  steam  powar,  as  well  as  sound  tech- 
nical education,  have,  during  the  last  half 
century,  equalised  the  industrial  efficiency  of 
manufacturing  countries.  Skilled  operatives, 
managers  and  teachers,  are  now  established 
there,  and  the  leading  firms  are  controlled  by 
their  founders  or  immediate  successors,  and 
not  by  more  distant  followers.  New  appli- 
ances and  improved  routes  of  communication 
favour  the  productions  of  foreign  countries 
which  now  largely  supply  their  own  wants,  and 
offv-r  in  neutral  markets  goods  suited  to  the 
needs  and  fashions  of  the  people — often  more 
appropriate  than  British  goods.  There  are  no 
grounds  for  anticipating  that  protectionist 
nations  will,  of  their  own  accord,  alter  their 
fiscal  systems  or  customs  regulations  in  order 
to  facilitate  British  trade.  If  we  wish  altera- 
tions for  this  purpose,  we  must,  ourselves,  take 
action.  The  principal  openings  *oc  real  ex- 
pansion in  our  export  trade  are  to  be  found  in 
neutral  and  Colonial  markets.  It  is,  therefore, 
a  matter  of  primary  importance  to  our  manu- 
facturing population,  as  well  as  to  our  national 
interests,  that  the  actual  conditions  of  these 
markets  shall  be  fairly  and  dispassionately 
made  known.  The  "Statistical  Abstract  of  Che 
British  Empire,"  published  this  month,  is 
another  of  the  very  instructive  compilations 
issued  by  the  Board  of  Trade,  the  study  of 
which  is  essential  for  obtaining  adequate  in- 
formation respecting  ColoniaM;rade.  . 

The  values  of  iin$t(H^b^«iA(d$^iQaken 
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alooe  do  not  affi^  complete  evidence  as  to 
the  amount  of  trade.  The  quantities  of  goods 
must  likewise  be  conudered.  The  timitSf  and 
the  primary  object,  of  this  paper  make  it 
necessary  to  omit  the  statistics  on  which  the 
examinatioD  of  this  part  of  the  subject  is 
based.  The  result  proves  that  the  increase  in 
the  vahie  of  exports  in  1904  over  1903 — 
;f64,o8i,5i4  as  compared  with  ^£'55,267,497 — 
is  to  be  attributed  to  enhancement  of  price, 
and  not  to  an  increase  of  trade.  The  asser- 
tion that  a  large  increase  of  trade  took  place 
in  1904  is  erroneous.  As  regards  the  general 
question  often  referred  to  in  fiscal  discussions 
of  the  excess  of  imports  over  exports,  Mr. 
Smart,  in  "The  Return  to  Protection,"  reckons 
(p.  41),  that  the  values  of  the  total  imports  of 
the  commercial  nations  of  the  world  is  ap- 
proximately ,5 1 6,ooo,ooo»  and  of  their 
exports  1^3,292,000.000.  There  is  thus  a  debit 
balance  in  the  trade  of  the  world  of  about 
24, 000,000.  Consequently,  the  nations  of 
the  world  are  either  losing  instead  of  gaining 
by  their  trade,  which  is  contrary  to  fact ;  or 
else  this  apparent  deficit  is  balanced  by  other 
payments— the  largest  items,  in  our  case, 
being  earnings  of  the  shipping  trade,  and 
income  from  external  investments. 

The  industrial  position  of  the  country  is 
directly  connected  with  the  trade  questions 
adverted  to  in  the  preceding  sections  of  this 
paper.    It  is  very  ftUly  set  forth  in  the 
memoranda  and  statistics  relative  to  economic 
matters  contsuned  in  the  Board  of  Trade  Blue- 
book,  No.    2337,  of   1904.    An  admirable 
summary  is  published  in  the  Society's  Journal 
for  the  24th  of  February,  1905.    It  is  sufficient 
for  the  purposes  of  this  paper  to  refer  to  the 
article  on  the  "Distribution  of  the  World's 
Industrial  Population "   contained   in  that 
number  of  the  Journal,  and  to  add  the 
following   Tables,    giving   this  information 
from   the  German  standpoint.  Industrie 
Zeitungol  Berlin,  in  October,  1904  (translation 
in  the  St.  James's  Gazette  of  October  26], 
stated  as  follows  the  proportion  of  persons 
employed  in  the  three  great  subdivisions  of 
employment : — 

I.  AgriaiUurey  Horticulture,  and  Forestry. 

Italy                   59-4      United  Stetes  ..  35*9 

Hu^iuy               586      Holland    30*7 

Aiutria                 58*2      Belginin    21-1 

Fiance                  44-3      Scotland    12-0 

Gennany                37-5      Englandand  Wales  80 

Rvsna  does  not  appear  in  tUt  list ;  but  would 
prabably  come  first  in  tUs  cstegoiy. 


2.  Matiu/a£htrts  and  Mming. 

Scotland    60-4      Germany    37-4 

England  and  Wales  58*3      Fiance    33-6 

Belgium,  Holland,  and  Switzerland— more  than 
one-third  of  the  working  population  are  so  emplcqred. 
United  States    34*1 

3.  Commerce  and  Transportation. 

Holland   17-2      Germany    io-6 

United  SUtes  ..    16-3      France    9*4 

England   13-0 

The  Fiscal  Outlook  in  Foreign 
Countries. 

There  does  not  seem  to  have  been  any 
changes  in  the  Customs  tarifb  of  foreign 
countries  in  1904,  detrimental  to  Britain;  but 
the  outlook  in  the  near  future  is  unfavourable. 
The  new  German  tariff,  which  will  come  into, 
force  on  the  ist  of  March,  1906,  accentuates, 
the  recent  commercial  policy  of  the  German. 
Empire,  and  will  be  the  controlling  influence 
in  central  Europe  during  the  nert  twelve  years.. 
According  to  newspaper  reports,  the  French 
Government  are  now  making  an  enquiry  as  to 
the  probable  effects  of  this  action  upon  French 
trade.  The  commercial  advisory  committee - 
of  the  Board  of  Trade  reported  on  this  new 
tariff  in  the  following  terms  : — 

"It  is  proposed  to  increase  the  German  import 
duties  on  the  great  mass  of  articles  in  which  the- 
trade  of  this  country  is  interested  by  rates  vaiying 
from  25  to  100  per  cent,  and  over.  In  some  instances, 
as  in  the  case  of  various  classes  of  nucbinety,  the 
percentage  increases  on  present  rates  reach  almost 
startling  i»opotlioQs.  Moreover,  the  statement,  as 
will  be  seen,  mentions  a  number  articles  i^h^ 
although  previously  free  of  duty,  are  now  to  be- 
charged  burdensome  rates.  And  it  has  to  be  added- 
that  where  the  proposed  increases  in  duties  fall  short 
of  the  level  of  25  per  cent.,  the  articles  are,  in  most 
cases,  already  supporting  as  heavy  Customs  charges 
as  they  can  well  bear.  To  attempt  to  particularise  in. 
respect  of  the  rates  for  individual  articles  would 
virtuaUy  involve  a  recapitulation  of  the  whole  state- 
ment which,  we  think,  should  be  placed  in  its 
entirety  before  the  German  Government  with  a  view 
to  obtain  reductions  in  the  proposed  rates  of  duty  on 
the  artides  iadnded  in  it. 

"  But  it  is  not  al<me  in  respect  of  increased  duties 
that  the  new  tariff  is  viewed  with  disfavour  by  our 
commercial  and  industrial  community.  It  has  to  be 
pointed  out  that  it  proposes  to  enact  an  extensive 
sub'division  of  some  of  the  more  important  categories 
of  the  existing  tariff,  and  that  this,  in  actual  practice, 
will  require  intricate  calculations,  greatly  increase  the 
labour  of  German  importers  and  Customs  officials, 
and  unduly  impede  the  course  of  trad$i  besides  giving 
o«»sion  for  mnnmerablf)||tise|it^ 
and  the  authcsities.*'  ^ 
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Od  the  30th  Januaiy,  new  commercial  treaties 
between  Germany  and  Anstria-HuD^ary, 
Belgium^  Italy,  RoumanU,  Russia,  Servia, 
and  Switzerland,  were  published  at  Berlin. 
The  Times  correspondent  there,  on  that  date, 
said  that  under  the$e  treaties  the  Customs 
tariffs  of  these  countries,  respectivelyi  will  also 
be  raised.  The  commercial  treaty  system  of 
1905  will  thus  possess  conditions  of  perman- 
ency. It  would  seem  that  the  German  Govern- 
ment have  disregarded  the  representations  of 
British  commercial  bodies,  and  of  our  Govern- 
ment, asking  for  some  modification  of  the  new 
arrangements.  The  Times  correspondent 
makes  the  following  remarks  respecting  the 
bearing  of  the  new  duties  in  Germany,  on 
British  trade 

"  The  new  industrial  duties  are  of  the  greatest 
interest  to  England.  On  the  whole  they  represent 
for  the  teitile  industrj-  a  considerable  increase  in  pro- 
tection for  the  German  producer,  especially  as  regards 
wool  and  cotton.  In  general,  it  is  the  finished  pro- 
ducts rather  than  yams,  which  are  sul^ected  to 
heavier  dudes,  smoimtiBc  in  some  esses  to  an  in' 
crease  of  30  to  50  per  cent.  In  the  case  of  flax  and 
jute  yuns  there  b  very  little  diAtcnce,  and  in  some 
cases  there  even  q>pears  to  be  a  lednction.  For 
leather  goods  there  is  a  large  increase,  confined  to 
finished  articles,  and  amounting  in  the  case  of  shoes 
to  a  difference  of  from  7  to  iz  percent,  on  the  present 
duties.  In  the  case  of  paper  and  paper  goods  it  is 
difficult  to  institute  a  comparison,  since  the  different 
categories  of  these  goods  are  arranged  on  a  new 
system.  On  the  whole,  where  there  were  formerly 
two  or  more  sets  of  duties  according  to  quality  or 
finish,  a  comprehensive  duty  is  now  imposed,  which 
is  higher  than  the  lowest  scale  and  in  some  cases  as 
high  as  the  highest.  Under  certain  headings  there 
is  a  consideiable  increase.  In  the  case  of  iron  goods 
the  new  classification  is  so  dabwate  that  a  compaiistm 
could  only  be  instituted  by  experts.  Indeed,  it  is  a 
feature  of  the  new  treaties  that  more  effective  pro- 
tection for  German  industries  is  frequently  secured  by 
minute  specification  and  by  the  impo^Uon  of  higher 
duties  only  in  cases  where  foreign  competition  has 
already  made  itself  felt. 

"  Under  the  heading  of  machinery  the  system  of 
admitting  certain  important  materials  for  ship- 
building without  duty  is  maintained,  as  in  the  case 
of  ships*  engines  and  boilers.  On  Uie  otbo:  hand, 
industrial  machmeiy  and  mechanical  tools,  which 
Germany  now  mannfactures  with  conaiderahle  success, 
are  subjected  to  heavier  duties,  llotor  carriages  and 
bicycles  will  be  cbarged  for  according  to  weight  on  a 
scale  ranging  from  100  marks  (^^5)  to  15  marks  (15s.) 
per  100  kilogrammes.  Bicycles  and  finished  sections 
of  bicycles  will  be  charged  loo  marks  (^5)  per  100 
kilogrammes. 

"It  is  a  matter  of  u^ent  necessity  that  the  new 
German  industrial  duties  should  be  subjected  to 


careful  scratiny  in  England,  with  a  view  to  seeing 
whether  they  can  be  accepted,  or  whether  protest, 
and  eventually  retaliation,  would  be  advissble.  The 
abaoice  of  a  treaty  of  commerce  between  Great 
Britain  and  Gennsiq'  jj^ves  the  British  Government  a 
free  band  in  this  regard.** 

The  fiscal  policy  of  Germany,  and  of  other 
countries,  is  tUrected  to  secure  for  home  manu- 
facturers the  command  and  supfdy  of  the 
home  market .  The  people  of  the  country  and 
the  Legislature  are  well  aware  that  high  Cus- 
toms  duties  increase  prices  at  home.  But  this 
policy  increases  shipping  and  trade  business, 
and  it  secures  continuous  empl(qrment  for  the 
working  classes.  The  continuous  running  of 
foctories  and  a  maximum  output  also  reduce 
the  cost  of  production.  Whatever  opinion 
may  be  entertained  respecting  the  merits  or 
demerits  of  the  protectionist  policy  adopted  in 
Germany  in  1879,  since  then,  and  especially 
since  the  conclusion  of  German  tariff  treaties, 
great  and  rapid  progress  has  taken  place  in 
most  branches  of  manufactures  and  commerce. 
The  Government  act  upon  this  policy  as  part 
of  their  plans  for  the  development  of  national 
industry  and  their  position  among  nations. 
The  proceedings  of  the  German  Government 
in  Turkey  are  an  object-lesson  in  this  respect, 
and  have  been  summed  up  in  The  Times  in 
these  words : — 

"In  1883  Gemian  exports  and  ifliports  to  and  from 
Turkey  were  5,900,000  and  1,200,000  marks  respec- 
tively. By  a  gradual  and  steady  progressitm  they 
had  risen  to  43,300,000  and  36,600,000  marks  in  the 
nest  twenty  years.  And  German  uiterests — even 
financial  interest— in  Turkey  we  not  all,  there  is 
good  reason  to  bdieve,  in  the  hands  of  individuals  or 
of  corporations  supported  by  the  State.  In  at  least 
one  important  enterprise — the  Constanza-Constanti- 
nople  Cable  Company — it  is  reported  that  more  than 
half  the  shares  are  fadd  by  the  Imperial  Ministry  of 
Posts  and  Tdegrq^*'  <Feb.  9th,  1905.) 

The  policy  of  the  Dingley  tariff  in  the  United 
States  has  been  well  explained  in  a  recent 
letter  of  Mr.  Shaw,  the  Secretary  of  State : — 

"  If  I  understand  the  Dingey  law  correctly,  it,  in 
effect,  says  to  the  American  producer,  artisan,  and 
farmer,  Yon  shall  have  [mtection  witlun  the 
American  market.  Whoever  invades  the  American 
maritet  must  pay  duty  upon  the  arlides  with  which 
he  makes  invasion.  But  the  same  law  says  to  the 
American  exporter,  If  you  will  employ  American 
labour,  pay  Anterican  wages,  you  shall  have  every 
possible  advantage  in  your  effort  to  reach  fordgn 
markets.  You  shall  have  free  iron,  free  lead,  free 
wool,  free  hides,  free  wheat,  free  everything  except 
labour.  There  must  be  neither  contract  labour  nor 
coolie  labour  employf^i^yiO^gfA^i^tnte  of 
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goods  for  export.  American  wages  most  be  paid  so 
that  tbe  American  Iftbourer  shall  be  aUe  to  put  a  roof 
over  Iris  fiunfly,  nnpatched  clothes  npon  his  children, 
and  have  meat  iqion  his  table  at  least  once  each  day." 
(TifM/fCommerdal  Supplement,  Feb.  13th.) 

Recently,  a  new  phase  in  the  development  of 
industrial  business  ha6  taken  place.  For 
several  years  past,  foreign  manufacturers  have 
acted  together  in  distant  markets  and  in  exhi- 
bitions. This  was  joint  actioo  or  celleciroii^. 
The  idea,  carried  into  general  business,  became 
combinations  of  financiers  or  manufacturers 
formed  under  the  designation  of  kartells  or 
trusts.  All  trade  demands  are  somewhat 
uncertain,  and  when  supplies  exceed  their 
demands,  the  existence  of  a  kartell  or  trust 
enables  manufacturers  to  dispose  of  their 
products  by  mutual  agreement,  without 
competition  between  themselves,  and  with- 
out curtailing  employment.  Rightly  acted 
upon,  such  combinations  may  be  useful, 
both  to  principals  and  operatives. 

Serious  abuses,  however,  have  arisen  from 
combinations  of  capitalists  and  manufacturers, 
directed  against  either  the  public  generally, 
or  their  own  workpeople,  especially  when  they 
wiUibold  supplies  of  goods  from  the  market. 
President  Roosevelt  has  pointed  out  the 
pernicious  effects  of  the  use  of  vast  wealth, 
exerted  in  combined  action,  to  build  great 
power  with  the  object  of  controlling  the  Legis- 
lature for  the  benefit  of  individual  capitalists, 
and  to  further  their  aims.  This  action  of 
trusts  and  kartells  is  the  worst  outcome  of  a 
protectionist  system.  Ihese  combinations,  in 
their  operations  in  foreign  markets,  confer 
insidious  temporary  advantages.  For  example, 
in  the  present  conditions  of  industrial  enter- 
prises, the  British  market  being  open,  the 
foreign  exporter  can  rely  on  it  for  taking  his 
surplus  stocks— a  very  important  point  in 
trade— with  safe  and  early  pajrment,  on  terms 
more  or  less  advantageous  to  the  exporter. 
The  buyers  of  these  particular  goods  may 
benefit  at  the  time,  yet  such  sales  bring  un- 
certainty into  commercial  business,  and  en- 
danger English  manufactures.  Liability  to 
an  influx  of  competing  goods  on  these  terms 
paralyses  the  power  of  managers  and  principals 
to  carry  on  works  ;  while  loss  of  employment 
and  bitter  suffering  befall  the  best  classes  of 
workmen  and  their  families.  A  general  sense 
of  insecurity  prevails.  Then,  as  to  the  entry 
of  British  capitalists  into  protected  areas,  it  is 
said  that  "for  every  100, 000  that  the  pro- 
tectionist policy  causes  to  be  sent  from  Eng- 


land to  be  .invested  in  American  foctories,  it 
probably  keeps  away  at  least  ;^i,ooo,ooo  that 
would  otherwise  have  been  sent  there  to  be  in- 
vested in  railways  and  agriculture"  ("  Riddle 
of  the  Tariff,"  p.  32).  But  this  statement 
is  not  an  argument.  ^  The  100,000  in- 
vestment IS  assumed  to  be  a  fact ;  the 
;£i,ooo,ooo  is  only  stated  "probably,"  a  mere 
hypothesis. 

Some  persons  seem  to  deny  the  fact  of  the 
dumping  of  foreign  goods — i.e.,  the  sale  below 
the  normal  market  rate.  Mr.  D.  A.  Thomas, 
M.P.  (whose  opinions  I  have  already  quoted, 
and  whose  valuable  paper  on  the  coal  trade 
obtained  the  Guy  medal  of  the  Royal  Statistical 
Society),  said  at  Merthyron  the  4th  of  Decem- 
ber, 1904,  "  I  am  fffepared  to  agree  with  you 
that  some  of  the  want  of  employment  is  due  to 
dumping."  Mr.  Keir  Hardte,  M.F.,  said  at 
Qowlats,  on  the  26th  of  September,  1904,  "that 
there  has  been  dumping  from  America  and 
Germany  was  unquestionable."  Mr.  Cripps, 
M.P.,  in  a  speech  on  the  5th  of  March,  1904, 
said,  "The  necessity  of  some  immediate  effec- 
tive action  was  emphasized  by  the  operation 
of  the  economic  '  law  of  surplus,'  which  in 
ordinary  language  had  been  familiarised  under 
the  term  'dumping.'  "  Mr.  Thomas  Spittle, 
of  Newport,  gave  in  The  Times  of  the  30th  of 
January,  1905,  recent  instances  of  the  dumping 
of  German  goods  to  the  detriment  of  South  Wales 
industries.  It  is  thus  seen  tliat  there  are  at 
the  present  times  various  questions  connected 
with  our  foreign  trade  which  ought  soon  to  be 
determined,  and  which  are  of  very  real  import- 
ance. Outlets  are  needed  for  our  exports, 
while,  as  regards  imports,  an  abundant  and 
cheap  supply  of  goods  does  not  necessarily 
imply  the  cheapest  supply  at  abnormal  rates 
owing  to  exceptional  disturbance  of  the  ordi- 
nary course  of  trade. 

Certain  main  subjects  directly  bearing  upon 
the  interests  of  the  United  Kingdom  have  now 
to  be  considered — namely,  agriculture,  includ- 
ing food  supplies,  and  suggested  remedial 
measures ;  Colonial  preferential  treatment ; 
taxation  generally,  and  Customs  duties. 

Agriculture. 

The  returns  of  acreags  and  live  stock  issued 
by  the  Board  of  Agriculture  and  Fisheries, 
enable  the  following  comparison  to  be  made — 
for  the  United  Kingdom,  including  the  Isle  of 
Man  and  the  Channel  Islands — of  the  position 
in  1904  with  that  in  1875. 

The  acreage  of  the  great  crops,  T^gfc^ 
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3.514*088 

1,407.618 

BaOey   

,  2,751,088 

2.00S,8C4 

Oato  

4. » 76. 1 77 

ft  J  J  •  ■  J 

Potatoes   

». 43 1. 879 

1,200,419 

1,898,010 

The  present  totals  are : — 

Acres. 

Anble  land  

•  I8.977.fi43 

Pennuent  gnus 

28,693,305 

Under  crops  and 

•  47,670,948 

The  wheat  and  barley  crops  of  1904  were 
the  smallest  on  record.  Some  recovery  may 
however  be  expected  in  1905,  consequent  upon 
the  favourable  weather  for  farming  operations 
in  the  preceding  autumn.  It  should  be  again 
pointed  out  that  figures  for  isolated  years  are 
not  conclusive,  but  simply  show  the  position  at 
these  dates.  The  answer  to  a  question,  asked 
in  the  House  of  Commons  on  the  9th  of  Augusts 
1904,  stated  that  in  1903  there  was  a  decrease 
of  2,683,639  acres  of  land  under  the  plough, 
and  an  increase  of  3,448,321  acres  under 
permanent  pasture  as  compared  with  these 
acreages  in  1873.  According  to  the  answer 
to  another  question  at  the  same  date,  the  ap- 
proximate percentage  of  imported  wheat  in 
relation  to  the  total  supply  of  the  United 
Kingdom  in  the  five  years  1899-1903  was  77^ 
per  cent.  It  further  appears  that  there  is  a 
steady  diminution  of  the  population  employed 
in  agriculture.  The  number  fell  fiiom  1,904,687 
in  1851  to  988,350  in  1901  (Blue-book  No.  1761, 
of  1903,  p.  362). 

The  gross  assessment  on  which  income-tax 
was  levied  in  the  United  Kingdom  from  the 
ownership  of  lands,  has  fallen  between  the 
financial    years     1874-5  1902-3  from 

;£66,9ii,453  to  ;^52,i62,82S  (Inland  Revenue 
Report,  1904.  p.  192).  In  this  Return,  lands  in 
urban  neighbourhoods  are  reckoned,  and  values 
relating  to  such  land  have  increased.  The  de- 
crease in  the  total  amount,  proves  that  the  depre- 
ciation in  agricultural  districts  has  been  very 
large.  Mr.  R.  H.  Inglis  Palgrave,  in  his 
paper  read  before  tlie  Royal  Statistical  Society, 
on  the  2ist  of  February  last,  estimated  that 
the  losses  of  agriculture  in  the  United  Kingdom 
between  the  years  1872-77  and  1904,  had  col- 
lectively  been  about  /i, 600,000,000— namely, 
diminution  in  owners'  capital,  j£i,ooo,ooo,ooo; 
diminution  in  fanners*  capital,  ;£ioo,ooo,ooo ; 
diminution  in  farmers'  profits,  ;^soo.ooo,ooo ; 
•total,  j£i,6oo,ooo,ooo.  Further,  as  Dr. 
-Cunningham  points  out  ("  The  Free  Trade 
Movement,"  p.  114),  "an  English  farm  is  a 
highly  complicated  product  of  civilisation, 


and,  if  it  is  disused  for  a  time,  or  badly  used, 
it  deteriorates  in  every  way.  The  machinery 
becomes  valueless;  the  buildings  go  out  of 
repair,  and  the  land  itself  becomes  foul." 
Tbe  English  landowners  "  co-operate  actively 
in  the  maintenance  of  form  buildings,  and  the 
improvement  of  the  soil."  It  is  further  to  be 
observed  that  income  derived  from  the  owner- 
ship of  land  is  subject  to  deductions  from  which 
other  incomes  are  exempt.  Revenue  from 
land,  in  addition  to  income-tax,  is  subject  to 
charges  for  the  up-keep  and  maintenance  of 
the  property,  insurance,  tithe,  and  local  ex- 
penses, which  in  the  present  social  conditions 
a  landowner  is  virtually  obliged  to  defray.  If 
resident  on  his  property,  these  claims  upon 
the  landowner  are  accentuated  ;  and  further, 
in  changing  tenants,  under  new  valuations, 
allowances  are  granted  which  are  favourable 
to  the  tenant  to  the  detriment  of  the  owner. 
Thus,  whereas  investments  in  funds  and  stocks 
are  liable  only  to  income-tax,  the  landowners* 
nominal  income  is  reduced  by  about  one-fourth 
by  reason  of  the  unavoidable  deductions  above 
mentioned.  The  death  duties  press,  in  their 
practical  application,  more  heavily  on  landed 
property  than  on  other  property.  They  sub- 
tract from  the  capital  of  the  country,  not 
from  income,  and,  therefore,  are  a  form  of 
taxation  which  is  unsound  in  principle.  In 
the  words  of  a  writer  in  the  Investors' 
Review  of  October  8,  1904,  these  receipts 
of  the  exchequer  have  "  been  sheared  off  the 
capital  value  of  the  estates  assessed.  In  no 
sense,  therefore,  can  such  moneys  be  con- 
sidered revenue.'*  In  concluding  this  survey 
of  the  present  position  of  agriculture  in  the 
United  Kingdom,  the  case  of  the  ^mer  and 
of  the  labourer  must  be  noticed.  The  in- 
come-tax returns  above  recorded  prove  a 
serious  diminution  of  the  capital  and  profits  of 
owners  ;  and  there  is  reason  to  believe  that  in 
many  'parts  of  the  kingdom  the  financial 
position  of  a  large  proportion  of  the  farmers 
is  precanous.  In  some  instances  railway 
arrangements  and  sales  are  unfavourable  to 
farming — being  regulated  to  promote  traffic 
from  seaports  to  inland  towns,  and  between 
large  centres  of  population,  rather  than  to  aid 
the  transport  of  produce  from  country  districts 
to  neighbouring  towns. 

As  regards  the  labourers,  it  is  to  be  re- 
membered that  in  the  country,  as  a  general 
rule,  regular  full  work  is  not  to  be  obtained 
throughout  the  year.  Formerly,  cottage  and 
miscdlaneous  industries  helped  to  make  up 
the  income  of  labosi^z*  S^®@Ogteerly, 
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machinery  has  lessened  the  number  of  labour- 
ers needed  on  farms,  thatching  is  discouraged 
by  insurance  offices  and  under  new  by-laws ; 
<litching-,  hedgine*,  and  weeding  are  not  so 
cleanly  done  as  in  former  times,  roads  are 
managed  from  county  centres  instead  of  by 
local  action,  strangers  who  rent  country  houses 
do  not  treat  villagers  with  the  regard  shown 
for  their  welfare  by  landowners  who  can  reside 
on  their  property.  Recent  by-laws  apply 
ri^dly  to  rural  tenements  regulations  framed 
for  town  streets,  and  thus  hinder  the  inprove* 
laent  and  building  of  cottages.  The  Duke  of 
Devonshire,  in  a  speech  reported  in  The  Times 
■of  the  6th  of  December,  1904,  said,  "Under 
tiie  existing  building  by-laws  in  most  parts  of 
the  country  a  cottage  for  an  agricultural 
labourer  could  not  now  be  built  at  a  cost  of 
less  than  £2So  or  £3,00,  which  meant  that  the 
rental  would  be  something  like  £12  or  £1^  a 
year."  In  existing  circumstances,  an  ordinary 
landlord  cannot  aSbrd  to  put  up  labourers' 
lionsesatthis  cost,  nor  can  an  ordinary  labourer 
^ord  to  pay  this  rental.  Steps  to  promote  the 
construction  of  suitable  cottages  at  a  mode- 
rate cost  and  rental  are  much  to  be  advocated. 
Small  holdings,  and  education  adapted  to 
country  life  instead  of  rigid  assimilation  to  the 
studies  of  town  schools,  are  subjects  which 
now  receive  attention.  The  Board  of  Agri- 
culture, by  Lord  Onslow's  personal  action,  and 
by  the  careful  and  wise  methods  of  the  able 
staff  of  that  department,  is  doing  good  work 
to  remedy  disabilities  with  which  a  government 
•officer  can  deal.  Individual  holdings  confer  a 
very  real  interest  in  the  land,  and  this  move- 
ment ou^t  to  receive  enconragment  and  sup- 
port. But  it  does  not  follow  that  when  a  man 
secures  a  small  holding  he  will  become  a 
farmer  and  will  succeed  in  his  business. 
Capacity  to  deal  with  the  business  itself  is 
necessary  in  all  cases,  and  in  fanning  sufficient 
capital  to  defray  outgoings,  and  to  withstand 
-bad  seasons  at  the  beginning  of  the  tenancy,  is 
Also  necessary.  Mr.  Eve,  K.C,  M.P.,  a 
landowner  and  practical  farmer,  in  a  speech  at 
J^ewton  Abbot  in  December,  1904,  recog- 
nised the  fact  of  agricultural  depression, 
and  attributed  it  to  "the  exceptional  bur- 
dens on  land,  extraordinary  competition,  and 
the  want  of  efficient  labour."  Mr.  Eve's 
cpinion,  and  the  facts  already  stated,  hardly 
hear  out  the  fiscal  policy  of  an  eminent  mem- 
ber of  the  House  of  Commons,  put  forward  in  a 
speech  at  Southport  on  the  32nd  of  January, 
■904:  "There  was  lying  untaxed  a  large 
ceservoir  from  which,  he  believed,  a  substantial 


contribution  might  be  mafle'  'to  fertilise  the 
country  at  large,  and  that  was  the  taxation 
ot  land."  If  it  is  said  that  this  speech  was 
reported  in  an  abbreviated  shape,  and  that 
land  values,  and  not  land,  was  spoken  of,  it 
is  sufficient  to  say  here  that  at  a  meeting  in 
London  on  the  20th  of  January,  1905,  Mr. 
Harold  Cox,  a  leading  member  of  the  Cobden 
Club,  who  took  part  in  our  discussion  on  the 
2nd  of  December,  1903,  moved  "  that  the 
taxation  of  land  values  is  unsound  in  theory 
and  would  be  disappointing  in  practice." 

The  state  of  things  disclosed  in  this  part 
of  the  present  paper  certainty  is  a  national  mis- 
fortune and  is  fraught  with  national  dangers. 
Mr.  Lecky,  in  "  Democracy  and  Liberty," 
vol.  2,  p.  382.  pointed  out  in  1896  "cheap 
food,  it  is  beginning  to  be  said,  does  not 
necessarily  mean  the  very  cheapest,  and  a 
system  under  which  the  greatest  and  most 
important  of  all  national  industries  is  almost 
hopelessly  paralysed,  under  which  land  is  fast 
falling  out  of  cultivation,  and  the  agricultural 
population  flocking  more  and  more  to  the 
congested  towns,  cannot  really  be  good  for 
the  nation." 

Our  Food  Supplies. 

Full  informaiion  on  this  subject  is  afforded 
in  the  publications  of  the  Board  of  Agriculture 
and  the  Board  of  Trade.  These  returns  must 
be  studied  in  order  to  obtain  complete  inform- 
ation on  the  subject.  The  particulars  required 
for  this  paper  are  given  in  the  most  convenient 
shape  in  Major  Craigie's  presidential  address 
to  the  Royal  Statistical  Society  on  the  17th  of 
November,  1903.  He  has  done  me  the  favour 
to  bring  up  the  annexed  Tables  to  the  end  of 
last  year.     (See  Tables  I.  and  II.) 

The  percentages  of  the  imports  of  wheat  into 
the  United  Kingdom,  contributed  by  different 
countries,  were  stated  in  the  following  figures 
in  the  Board  of  Agriculture  Journal  for 
December,  1904.    (See  Table  III.,  p.  493). 

In  the  answer  (published  in  The  Times  of 
the  9th  of  August,  1904)  to  a  Parliamentary 
question,  it  is  stated  approximate  percentages 
of  imported  wheat  in  relation  to  the  total 
supply  in  the  five  years,  1899-1903,  was  77J  for 
the  United  Kingdom,  34  for  Germany,  and  2 
for  France.  In  the  case  of  the  meat  supply 
percentages  cannot  be  definitely  stated.  The 
subject  has  been  investigated  by  a  committee 
of  the  Royal  Statistical  Society,  and  there  is 
good  reason  to  think  that  the  average  annual 
supply  in  the  five  years,  ended-  May  iii,  1903, 
was  approximately  in  the  propeAQt^^^ome 
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TABLE  I. 

ik.— QUANTITT  or  ^U^fRAT  IMFOKTSD  JUTO  THB  UNITXD  KlMaiXIM  VMMC  THE'  tnaSUmmOMBI* 
^^^^"^  COITHTUIS. 


Period. 

United 
State*. 

ArgrntinA. 

Canada. 

Auftralajia. 

Holland. 

Deomark. 

Otber 
CouBtrias. 

Total. 

1886-189O  .... 

I7'i 

I7'9 

370 

12-4 

32-2 

23-a 

384-1 

1891-1895  .... 

309-2 

316 

16-2 

87-7 

21-3 

42-2 

13-6 

531-8 

1896-1900  .... 

434-S 

61-4 

345 

144-9 

41-2 

63-5 

9'3 

789-3 

1901-1904  .... 

418-2 

i3a-3 

4'S 

1 23- 1 

53-6 

81-9 

II-9 

86i-5» 

i904(aloDe)  .. 

365-4 

»S9-9 

54-3 

iiO'4 

52-0 

987 

9*4 

850- 1* 

B. — ^Estimated  Quaktitt  or  Mrat  from  Live  Stock  Iupokted  into  thk  United  KiNGDoic  fkou 

TUS  UNDBUIBMTIONBD  CoUNTRIBS. 


Paiod. 

United 
SMtM. 

Argentina. 

Canada. 

Gennaof. 

Holland. 

Denmark. 

Other 
Conntiies. 

Total. 

1886-1890  .... 

74-6 

o-i 

27  2 

8-4 

I5-S 

19  6 

9-4 

IS4& 

1891-1895   

119-4 

6-0 

32-3 

1-8 

a-7 

"■4 

1 63-6* 

1896-1900   

13 1 -b 

30-8 

35-3 

0-9 

0-4 

199-0' 

1901-1904  .... 

"57 

2-8 

42-0 

04 

1709- 

1904  (ahme)  . . 

141 '2 

47-3 

0-3 

188-8 

*  Inclndinc  40,710  tons  in  1904  (of  wUeh  the  aowce  ii  not  indicated)  allocated  to  the  wioM  countciet  proportiosateljr  to- 
earlier  jnan. 


TABLE  IL— Quantities  uk  Wheat,  Wheatmkal,  and  Flour  Imported  into  the  United. 
Kingdom  prou  the  undermentioned  Countries  :— 


C—  Wheat  (Grain)  in  Thousands  of  Toms. 


Period. 

United 
btatM. 

Argren- 
tina. 

.2 

in 

It 

"5 

«■ 

3 

< 

■a 

3 
« 

u 

Chile.  1 

>i 

D 

M 

e 

India. 

i 

Rnuia. 

rnriu^y. 

u 

Total. 

1/140-3 

588 

104-4 

W9  1 

979 

4603 

97-8 

7I3"7 

198 

53  7 

*.7W3 

i.4»6-9 

3846 

1406 

148-8 

97*9  1 

3"  "5 

458*5 

40-4 

687-7 

375 

37  I 

3.485-5 

1.W9 

397  4 

77"' 

>5o6 

S3'7 

304 'a 

76 'O 

455'« 

4a-a 

i''S 

3J33'« 

J'.«8-4 

599'5 

17-6 

i7'4 

684-1 

9J"8 

6aa-3 

aoa 

a7'4 

4,io»-2 

1904  (alone) 

3S4'5 

i,o;i'o 

53  >S 

309-8 

45«  ' 

1*6 

«.»74» 

74-6 

i.«76  5 

.1-6 

176 

4.890-7 

D. — Wheat  Meal  and  Flour  in  Thousands  of  Tons, 


Period. 

United 
States. 

Austria- 
Hun  gatr. 

Canada. 

France. 

Gonnaojr. 

Other 
Countries. 

Toul. 

609*1 

79  t 

46-1 

5'i 

4S'5 

15'9 

801 -I 

Soa'a 

57' 1 

701 

I7"4 

10  9 

9"7 

967*4 

8j7-o 

"54'6 

91 -a 

5»'4 

4-8 

151 

i.05S*"f 

73B-3 

380 

99'8 

41-4 

4*4 

44'a 

966-E 

4ia-6 

367 

ioa'3 

74'3 

'3'a 

97 -o 

736-1 
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prodacts,  to  5,  importation  (Journal,  Sept., 
1904).    The  largest  imports  of  fresh  mutton 

■are  from  New  Zealand,  and  of  beef  and  bacon 
from  the  United  States. 


TABLE  III. 


Cereal 
Aoj.  ji. 

Is 

51 

J 

i 

a 

H 

U 

.i 

*m 
9 

X 

1 

0' 
a 

n 
•< 

1..** 

(■  u 
V  B 

og 
0 

1895.... 

4-3 

21-5 

7-1 

13-2 

II-6 

1896.... 

50-2 

6-4 

i8-9 

S'o 

6-3 

13-2 

55*9 

6-3 

166 

o-s 

1*4 

19-3 

4898.... 

63*9 

7.4 

10-4 

8-5 

4» 

5-5 

J899.... 

64-5 

9.9 

3-3 

8-8 

7 '4 

6-1 

J900.. . . 

587 

91 

3-0 

1-6 

191 

8-5 

■901 . . .  ■ 

64-4 

7-9 

3-6 

1-3 

IIM 

117 

4902... . 

617 

107 

3-0 

7-3 

4'9 

12-4 

1903.... 

48-6 

la-fa 

12-3 

107 

io*6 

5-2 

1904.... 

as-? 

10-4 

i6-i 

19-3 

14-6 

13-6 

It  is  important  also  to  have  before  us  the 

Annual  Average  Peices  pee  Iupbkial 
Quarter  of  Bxirisa  Coen»  1894-1904. 


Year. 

Wheat. 

Barley. 

Oati. 

d. 

•. 

d. 

1.  d. 

22 

10 

24 

b 

17  1 

as 

I 

21 

II 

14  6 

*896  

26 

2 

22 

11 

14  9 

30 

1 

23 

6 

16  II 

1898  

34 

0 

37 

2 

18  5 

25 

8 

25 

7 

17  0 

26 

11 

24 

II 

17  7 

26 

9 

25 

2 

»8  5 

18 

1 

25 

8 

20  2 

36 

9 

22 

8 

17  2 

Tenyeais' 

»r 

24 

5 

17  2j 

28 

4 

22 

4 

16  4 

Reuedial  Measures. 

"Mr.  Chamberlain,  in  his  speech  at  Welbeck, 
■on  the  4th  of  August,  1904,  reported  in  TAe 
Ttmes  of  the  following  day.  repeated  his  state- 
■nettt  that  his  proposals  are  "  a  sort  of  sketch 
pUn  fsr  the  pu^wse  of  discussion  and  con- 
ndecation."  It  is  important,  therefore,  to 
bear  in  ouod  that  the  following  rates  of  duties 
in  the  case  of  agriculture  suggested  for  speci* 
feed  foreign  produce  are  not  fixed  and  rigid 
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1 .  Two  shillings  on  all  kinds  of  com  except 

maize. 

2.  "  Such  a  duty  on  flour  as  will  result  in 
the  whole  of  the  milling  of  wheat  being  done 
in  this  country." 

5.  Five  per  cent,  on  meat,  dairy  produce, 
preserved  miHc,  poultry,  eggs,  vegetables,  and 
fruit. 

To  enter  fully  into  these  several  proposals 
would  exceed  the  thne  at  our  disposal,  and 
would  be  an  investigation  which  more  pro- 
perly belongs  to  other  societies.  Remarks 
-mttst  be  limited  to  main  questions  affecting  the 
wheat,  flour  and  meat  proposals,  and  some 
general  cautions.  Sir  James  Blyth.  in  a  letter 
which  appeared  in  TAe  Times  on  the  iithof 
August,  1903,  estimated  that  "a  duty  on 
foreign  com  sufficient  to  raise  the  price  of 
wheat  all  round  by  $a.  the  quarter,  would  be 
equivalent  to  one  half -penny  the  quartern 
loaf."  Sir  Spencer  Walpole,  in  his  "His- 
tory of  25  Years,"  vol.  2,  p.  432,  estimates 
that  the  IS.  duty  on  wheat  which  remained 
after  the  repeal  of  the  Com  Laws,  was 
equivalent  to  t/Sd.  00  the  price  of  the 
4  lb.  loaf."  Theie  divergent  statements  re- 
quire to  be  investigated,  but  are  beyond 
the  time  at  our  disposal.  Taking,  however, 
general  cortditions  of  trade,  a  statement  made 
by  Mr.  J.  Hill,  the  president  of  the  American 
Northern  ^ific  Railway,  and  tlie  abl»t 
railway  manager  in  the  United  States,  requires 
attention  in  the  first  place.  Speaking  to  the 
Minnesota  Agricultural  Society  early  in  1904 
(TAg  Milieroi  April  4,  1904,  p.  85),  Mr.  Hill 
said,  "a  tax  of  10  cents,  on  the  180,000,000 
bushels  you  send  to  England  means  18,000,000 
doHars,  and  you  may  make  up  your  minds 
here  you  have  got  to  pay  that  18,000,000 
dollars  or  lose  the  market.  You  will  pay  the 
tax,  or  you  will  hold  your  wheat,  or  you  will 
need  a  new  market."  According  to  this 
opinion,  the  2S.  dnty  would  be  defrayed 
between  the  American  producer,  carrier,  or 
merchant,  and  the  whole  North  American 
supply,  which  Mr.  Hill  holds  is  controlled  by 
the  Manitoba  crop,  would  be  placed  on  the 
London  market  as  it  is  at  present.  Mr.  Boyd 
Kinnear,  writing  as  a  practical  Scotch  farmer 
in  Tha  Courier  of  January  33rd  and  30thi 
1904,  showed  that  the  Argentine,  Roumanian, 
and  Russian  wheat  growers  are,  from  the 
circumstances  of  their  trade,  dependent  upon 
the  London  market  for  the  disposal  of 
their  stocks.  Even  if,  under  the  new  com- 
mercial trea^  between  Russia^d  Germany, 
a  large  proportion  ffgiRgf^aG^^teaW 
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go  to  Germany,  it  would  seem  that  the 
Roumanian  sup^y  will  still  come  to  England  ; 
OB  well  as  the  Argentine  stock,  which  has  no 
other  outlet.  This  new  duty  will  thus  not  be 

likely  to  affect  prices  in  the  United  Kingdom. 
The  late  is.  duty  on  wheat  did  not  raise  the 
cost  of  bread  while  it  was  in  force,  neither  was 
the  price  of  bread  lowered  when  the  duty  was 
taken  off. 

Lord  Brassey,  who  is  a  staunch  free  trader, 
said  at  the  meeting  of  the  Chambers  of  Com- 
merce at  Montreal  in  1903,  *'  I  do  not  suggest 
that  IS.  a  quarter  on  com,  or  even  2S.  would 
seriously  affect  the  economic  condition  in  Eng- 
land. The  poverty  of  the  poorest  comes  from 
other  causes  than  an  infinitesimal — and  I  em- 
phasise the  word  infinitesimal— addition  to 
the  price  of  bread.  A  low  duty  on  com  may 
be  balanced  by  remissions  of  more  burden* 
some  taxation." 

Mr.  Falgrave,  in  the  paper  above  quoted, 
said  that  a  duty  of  as.  a  quarter  on  foreign 
wheat,  with  free  importation  of  colonial  wheat, 
would  "  have  no  effect  in  raising  prices  here." 

2.  As  regards  the  proposed  duty  on  flour,  a 
competent  auth<»rity  in  the  West  of  England 
estimates  that  as.  per  quarter=5-33  pence  per 
iia  lbs.  wheat,  and  that  the  equivalent  charge 
on  the  same  weight  of  fiour  would  be  8  2  pence. 
The  Jlfar^  Lane  Express  of  the  28th  of 
November,  1904,  stated  that  the  Statistical 
Department  of  the  Customs  "reckon  4,800  lbs. 
of  imported  (not  English)  wheat  to  yield  3,456 
lbs.  of  flour."  .  .  .  "  Our  estimate  would  have 
been  from  3,552  lbs.  to  3,600  lbs."  This  point 
would  also  be  a  matter  for  enquiry.  As  regards 
the  proposal  that  the  duty  on  corn  should  be 
such  as  to  cause  the  milling  of  wheat  to  be 
wholly  done  in  this  country,  there  is  much  to 
be  said  in  favour  of  encouragement  to  milling, 
both  in  itself,  and  because  an  abundance  and 
cheap  supply  of  wheat  offals  would  extend  the 
industry  of  the  manufacture  of  "compound 
cake,"  a  most  important  cattle  food.  But  I  en- 
tertain doubts  whether  our  present  works  as  now 
equipped,  are  capable  of  doing  the  entire  wheat 
milling  for  our  markets.  As  things  now  stand, 
it  seems  possible  that  this  rate  of  duty  on  flour 
would  raise  the  price  of  bread ;  and  a  charge 
equivalent  to  2s.  per  quarter  on  wheat  would 
therefore  appear  to  be  the  preferable  plan. 

3.  The  general  conditions  adverted  to  are 
connected  with  the  circumstances  of  particular 
trades.  Duties  might  be  levied  in  the  case  of 
concentrated  businesses — that  is  to  say  busi- 
nesses which  are  carried  on  by  a  limited 
number  of  persons,  in  a  limited  number  of 


localities  and  buildings,  with  muc^  less  dis- 
turbance of  trading  relations,  and  less  presnue, 
than  if  duties  were  levied  on  all  agricuttural 
products.  Such  duties  may  be  logically  correct 
in  a  scientific  tariff.  I  doubt,  hwever,  whether 
farmers  attach  much  importance  to  them ;  and 
public  opinion  would  probably  hold  that  the 
benefit  to  be  attained  would  not  be  commen- 
surate with  the  inconvenience  thereby  occa- 
sioned. We  must  beware  lest  an  unfounded 
allegation  of  the  artificial  raising  of  {nices,  or 
plausible  misrepresentation  on  the  subject, 
should  provoke  popular  discontent,  render 
government  difficult,  and  injure  the  State. 

The  myth  of  the  big  and  little  loaf  is  aa 
"  object-lesson  "  in  this  respect.   The  lUn£^ 
has  not,  and  cannot  have,  existence.   It  is  a 
mere  fiction,  and  yet  it  is  seriously  alleged 
and  excites  popular  feeling.    The  Bread  Act 
of  1822  and  1836.  and  the  Weights  Act  of  1878,. 
require  bread  to  be  sold  by  weight.  Und^ 
these  Acts  of  Parliament,  household  bread  is 
sold  in  loaves  of  unifbrm  weight,  and  prac- 
tically therefore  of  uniform  size.   There  is  no- 
big  and  little  loaf,  nor  can  there  be.    The  cry 
is  a  survival.    The  legislation  relative  to 
bread,  previous  to  the  Acts  of  1822  for  London^ 
and  of  1836  for  the  country  generally,  fixed  the 
price  of  bread.    A   quarter  of  flour  was- 
reckoned  to  produce  80  quartern  loaves,  in 
practice,  however,  with  the  varying  price  of 
flour,  the  size  of  the  loaf  varied  somewhat 
and  so  in  those  times  there  were  big  and  smaU 
loaves.  This  state  of  things  has  passed  away 
long  ago.   This  cry  has  no  meaning  now 
but  it  is  a  striking  instance  of  an  unfounded 
argument ;  and  a  waming  against  proceedings- 
which  might  in  a  similar  manner  be  misrepre- 
sented. 

It  may  be  asked  how  could  fiscal  changes 
within  the  limits  above  indicated  be  effected';, 
and  what  would  be  the  benefit  to  the  land* 
owner,  the  farmer,  and  the  labourer.  Tlie 
gain  to  the  landowner  would  be  indirect,  by 
means  chiefly  of  the  improved  conditions 
which  his  tenants  will  obtain.  The  gain  to  the- 
farmer  would  be  brought  about  by  more  stable 
and  secure  market  conditions.  The  gain  to  the 
labourer  would  be  the  mcM«  continuous  and 
regular  employment  upon  which,  in  these 
altered  circumstances,  he  could  rely.  As 
regards  the  means  whereby  these  changes 
might  be  effected,  the  first  step  would  be  a 
carefiil  inquiry  into  these  questions,  conducted 
by  competent  and  impartial  persons.  The 
aim  would  be  to  promote  the  welfiue  of  the 
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tions  between  the  different  portions  of  the 
British  dominioos.  The  policy  of  fiscal 
changes,  involviog  the  taxation  of  food  within 
the  limited  range  of  commodities,  and  at  the 
low  rates  of  duty  now  suggested,  is  apt  to  be 
misapprehended.  The  advantages  of  the 
scheme  in  itself,  and  the  accompanjring  "  relief 
of  more  burdensome  taxation"  are  apt  to  be 
overlooked.  As  Mr.  Balfour  said  at  Man- 
chester on  the  iith  of  January,  1904,  "there 
is  DO  hope  of  bringing  that  policy  to  a  suc- 
cessful issue  unless  you  carry  with  you  the 
conscience,  the  intellect,  and  the  convictions 
of  the  populations  concerned/* 

Prepkrential  Treatueht  Between  the 
United  Kingdom  and  British  Posses- 
sions. 

Correspondence  published  by  the  India  and 
Colonial  OfBces  (Parliamentary  Papers  Nos. 
1,931  and  2,326  of  1904),  affords  authentic 
information  on  this  part  of  the  fiscal  question. 
The  report  of  the  India  Government  is  dated 
Simla,  October  22nd,  1903.  The  state  of  trade 
between  India  and  different  countries  is  fully 
examined.  Sir  Edward  Law,  the  Financial 
Adviser  of  the  Government  of  India,  expresses 
the  opinion  that  it  is  "  more  in  Indian  interests 
to  leave  matters  as  they  are,  than  to  embark 
on  a  new  policy,  unless,  by  its  adoption,  very 
great  advantages  could  be  obtained  by  prefer- 
ential discrimination  in  favour  of  our  exports 
to  the  United  Kingdom  and  British  Colonies 
and  Possessions."  The  position  taken  by  the 
Government  of  India  is  thus  summed  up :  "  All 
that  we  seek  is  that  we  shall  not  be  pledged  in 
advance  to  accord  equal  treatment  to  the 
imports  of  all  countries  alike,  irrespective  of 
whether  they  penalise  our  exports  or  not. 
And  we  hope  that  the  mere  announcement 
that  our  hands  are  free  will,  of  itself,  suffice  to 
maintain  us  in  the  enjoyment  of  that  consider- 
able measure  of  free  exchange  which  we 
already  possess,  and  from  time  to  time  even  to 
extend  it." 

The  case  as  regards  the  Colonies,  stated, 
shortly,  is  that  Canada  grants  a  reduction  of 
33J  per  cent,  in  the  amount  of  Customs  duties 
levied  on  the  products  of  the  United  Kingdom  ; 
that  New  Zealand  admits  specified  goods 
free ;  and  that  South  Africa  admits  free  good^' 
included  in  the  schedule  of  2^  per  cent. 
ad  valorem  duties,  and  a  rebate  of  25  per 
cent,  on  other  duties.  The  Legislative 
Council  of  Victoria  has  passed  a  resolution  in 
favour  of  consulting  the  other  colonies  of 
Australasia  relative  to  a  proposed  "  conference 
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between  the  Colonial  Office  and  responsible 
Ministers  representing  the  various  colonies.'* 
This  subject  was  before  the  Parliament  of  the 
Commonwealth  of  Australia  in  the  session  of 
1904,  but  the  debate  was  not  concluded.  The 
House  of  Assembly  of  Bermuda  has  appointed 
a  committee  to  consider  a  report  on  the 
changes  of  tariff  necessary  to  admit  of  a 
preferential  rate  on  British  goods.  The  House 
of  Assembly  and  the  Legislative  Council  of 
Barbadoes,  and  the  Legislative  Council  of 
Dominica,  have  passed  resolutions  in  favour  of 
preferential  ta^Ss.  The  action  taken  in 
Canada,  New  Zealand,  and  South  Africa  is 
definite  and  independent  action.  There  is  no 
"offer"  in  it,  or  in  the  expressions  of  other 
colonies;  but  there  is  "expectation"  in 
Canada,  New  Zealand,  and  South  Africa, 
that  these  grants,  which  go  beyond  an  ' '  offer, ' " 
will  be  reciprocated  by  the  United  Kingdom. 
The  Australian  and  other  Legislatures  await 
our  decision.  It  has  been  stated  that  the 
Colonial  trade  is  the  expanding  branch  of  the 
external  trade  of  the  United  Kingdom.  It 
differs  from  foreign  trade  in  being  under  wholly 
British  influences — being  under  the  control  of 
our  own,  and  our  Colonial,  Governments.  The 
commercial,  as  well  as  the  social,  relations  of 
the  different  divisions  of  the  Empire  are  ques- 
tions of  intimate  mutual  concern.  Canada  is 
the  leading  factor.  Sir  Wilfred  Laurier, 
speaking  on  the  12th  of  October  last,  said 
"We  have  a  place  in  our  hearts  for  British 
preference,  but  the  feeling  is  not  mutual  yet. 
.  .  .  .  The  answer  is  no  longer  in  our 
hands,  but  in  those  of  the  English  people- 
With  good  will  and  a  determination  to  give 
common  ground  an  undmtanding  can  be 
reached."  The  Citizen  newspaper  of  Ottawa 
on  the  13th  of  September,  1904,  wrote: — 
"The  United  States  is  ready  to  do  busi- 
ness right  off.  ....  It  is  to  be  hoped 
that  the  British  people  will  not  linger  too  long. 
They  have  lost  half  the  continent  through 
being  too  slow  to  recognise  the  signs  of  th& 
times,  and  they  will  be  in  luck  if  history  does 
not  repeat  itself."  A  feeling  exists  in  the 
United  States  in  favour  of  a  reciprocity  league 
with  Canada.  There  is  no  active  agitation  in 
this  direction  on  either  side  of  the  North 
American  border  at  present ;  but  if  this- 
country  refuses  to  enter  into  closer  com> 
mercial  relations  with  the  Dominion,  then  the 
trade  interests  of  the  Dominion  with  the 
Mother  Country  and  the  United  States  respec- 
tively will  be  transposed.  Th^  present  home 
connecting  ties  wilb1^i^fis>gf  teiC>0gl6i  few- 
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years  an  altered  position  of  affairs  will  exist. 
There  is  however,  a  difference,  and  possibly 
several  steps,  between  an  abrupt  refusal  to 
entertain  the  question  of  preferential  treatment 
and  the  realisation  of  a  practical  policy. 
Various  details  have  to  be  settled,  and  certain 
■difficulties  must  be  overconie.  Australia  is  a 
'doubtful  element,  but  would  probably  fall  into 
line.  The  instability  of  parties  in  Australia, 
the  proceedings  in  regard  to  the  mail  contract, 
British  labour,  and  the  British  New  Guinea 
claims,  cause  doubt  to  be  felt  with  respect  to 
Australia.  The  a^^fressive  attitude  of  foreigo 
igovernments  is  likely,  however,  in  some  in- 
«tances,  to  compel  British  colonies  to  decide 
soon  whether  they  can  rely  on  British  support, 
•or  whether  they  will  come  withm  the  sphere  o^ 
these  foreign  interests.  In  such  circumstances 
■A  sympathetic  attitude  on  the  part  of  the 
Mother  Country  will  be  of  the  greatest  value. 
The  only  alternative  to  save  abrupt  refusal  of 
closer  commercial  union,  and  in  opposition  to 
the  preferential  policy,  that  I  am  aware  of,  is 
the  scheme  sketched  by  Sir  Robert  Giffen. 
Id  <•  Economic  Inquiries  and  Studies,"  vol.  2, 
p.  399-404,  Sir  Robert  Giffen  indicates  ways 
in  which  "  union  may  be  promoted  with  mutual 
advantage  to  all  parts  of  the  empire,  including 
the  ftirther  advantage  of  accelerating  a  closer 
{wlitical  union." 

I.  The  colonies  should  adopt  a  free-trade 
policy.  2.  A  postal,  telegraph,  and  communi- 
cation union,  independent  of,  though  not 
-opposing,  postal  and  telegraph  agreements 
with  foreign  countries.  3.  Monetary  union  as 
far  as  practicable.  4.  Identical  legislation  in 
«achpart  as  to  the  various  subjects  of  commer- 
■cial  law.  5.  Common  negotiation  of  all  com- 
mercial treaties,  so  that  no  treaty  could  be 
made  that  did  not  bind  the  whole  Empire  on 
-one  side,  and  did  not  bind  each  foreign  Govern- 
ment to  the  whole  Empire  on  the  other  side. 

Points  2,  3,  and  4  are  matters  to  t>e  dis- 
missed in  a  colonial  conference.  As  regards 
the  first  point,  the  economic  and  social  condi- 
tions of  newly-settled  countries  preclude  the 
adoption  of  a  free  trade  policy.  In  particular 
ports,  such  as  Hong  Kong,  Singapore,  and 
Penang,  which  are  entrepdts  and  ports  of 
•call,  Customs  duties  may  be  dispensed  with, 
but  in  a  large  district  or  country  no  scheme 
lias  yet  been  devised  by  which  the  revenue 
required  can  be  raised  wholly  by  direct  taxa- 
tion. As  regards  the  last  point,  the  negotia- 
tion of  commercial  treaties,  the  requirements 
of  different  parts  of  the  Empire,  and  the  views 
of  their  administration  are  not  identical.  To 


bring  them  all  into  line  is  difficult  and,  takes 
time.  Negotiations  do  not  depend  on  the 
wishes  of  one  party  only — especially  when  the 
fiscal  policy  of  one  party  makes  it  weak  in 
negotiation.  The  interests  of  the  United 
Kingdom,  and  the  attitude  of  foreign  Powers, 
render  long  delays  in  the  negotiation  (rf 
commercial  treaties  unadvisable.  The  prin- 
ciple of  the  present  practice  is  preferable, 
namely,  that  the  stipulation  relative  to  colonies 
shall  enable  them  to  decide  whether  they  will* 
or  will  not,  be  bound  by  the  treaty ;  and  that 
special  arguments  shall  be  made  with  foreign 
Powers  to  provide  for  the  trade  requirements 
of  particular  colonies.  His  Majesty's  Govern- 
ment should  not  engage  to  grant  foreign 
Powers,  either  in  this  country  or  in  any 
colony,  fiscal  treatment  the  same  as  may  be 
established  between  different  portions  of  the 
British  Empire.  It  cannot  be  too  cleariy  laid 
down  that  this  subject  is  no  concern  of 
foreign  Powers.  Differential  treatment  by 
such  Powers,  on  the  ground  that  preferential 
arrangements  are  adopted  in  British  terri- 
tories, such  as  German  action  towards  Canada, 
requires,  for  the  safety  of  the  Empire,  prompt 
and  decisive  counteraction. 

Lord  Avebury,  writing  in  support  of  our 
present  fiscal  system  {Free  Trade,  p.  153), 
says  that  Canada  and  New  Zealand  have 
made  "a  substantial  difference"  in  fiLvowof 
our  goods  in  their  Customs  tariff,  and  expresses 
a  hope  "  that  other  colonies  wtU  follow,"  and 
proceeds,  "  we  gladly  recognise  the  spirit  in 
which  these  advantages  are  offered,  and  they 
will  no  doubt  benefit  our  commerce."  But,  as 
Sir  Wilfred  Laurier  said,  the  feeling  is  not  yet 
mutual ;  corresponding  action  on  the  part  of 
the  Mother  Country  is  awaited. 

It  may  be  asked,  what  is  the  estimated  gain 
and  result  of  the  system  of  Colonial  preference, 
supposing  it  is  adopted.  The  only  answer 
that  can  now  be  given  is  that  of  the  writer  in 
the  Edinburgh  Reuiem  of  October,  1904, 
namely,  that  this  gain  and  result  cannot  be 
measured  until  the  nature  and  extent  of 
Colonial  proposals  are  known.  They  can  only 
become  known  by  means  of  a  Colonial  con- 
ference, empowered  to  discuss  the  whole 
subject  freely  and  fiilly.  Mr.  G<ddwin  Smith 
has  well  remarked  we  must  not  expect  to 
frame  a  fiscal  system  equally  suitable  to  the 
whole  number  of  British  communities  scattered 
over  the  globe,  and  differing  widely  in  dieir 
commercial  circumstances.  Yet  it  does  n(A 
seem  to  be  at  all  impracticable  to  arrive  at  an 
agreement  upon  EfgRoee^^  ^!Mdi0^1@dapted 
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to  their  varying  economic  conditions.  The 
object  in  view  is  a  great  aim  in  the  welfare 
pfmankind.  Mr.  Henry  Norman,  M. P.  (*'The 
People  and  Politics  of  the  Far  East,"  p.  601,). 
sums  up  his  travels : — "  It  has  been  my  fortune 
to  see  at  close  quarters  almost  all  the  civilised 
nations  of  the  world,  and  most  of  the  great 
colonies,  and  the  result  is  that  I  believe  in 
Englishmen  above  all  other  men,  and  in 
British  rule  above  all  other  rule.  Therefore 
the  British  Empire  is  to  me  the  most  important 
impersonal  consideration  on  earth,  and  the 
transmission  to  our  heirs  of  the  legacy  of  our 
fathers  the  greatest  responsibility." 


Taxation. 
Taxation  really  underlies  the  fiscal  contro- 
versy. The  point  to  be  determined  is  the  kind 
and  extent  of  taxation  which  is  most  suitable 
to  existing  circumstances.  Many  considera- 
tions have  to  be  kept  in  view  in  the  decision 
come  to ;  and  if  the  Custom  s  duties  charged^ 
and  the  commodities  on  which  they  are 
assessed,  are  so  arranged  as  to  yield  the 
maximum  of  revenue,  with  the  least  burden 
and  diflBculty  in  collection,  it  is  truly  a  revenue 
tariff.  Incidental  protective  tendencies  and 
e£fect  will  thus  be  due  to  fiscal  exigencies,, 
rather  than  to  a  policy  exclusively  directed  to 
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+ 
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+ 
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91,302,846 
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+ 
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+ 
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+ 
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+  3,678,o«»- 
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664,800 

+ 
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+ 
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5.4 15.657 

It  is  only  by  means  of  a  conference  of 
authorised  representatives  of  the  Colonies  that 
their  wants  and  offers  can  be  known.  The 
words  of  irresponsible  persons,  and  especially 
of  members  of  opposition  parties,  to  whom- 
soever spoken,  are  of  little  weight,  and  are 
certainly  not  "  evidence  "  in  the  question.' 


*  The  above  section  of  tbe  paper  does  not  diicuts  the 
objections  vrgfed  against  Colonial  preftrential  treatment  i>n 
the  allegi^  ground  of  its  unfavonrable  effects  in  former 
years.  Tbe  reasons  for  this  omission  are— (i)  that  this 
adverse  aspect  of  the  case  appears  to  be  overstated  ;  and  (a) 
however  this  ma^  be,  the  inesent  circumstances  and  proposals 
are  so  entirely  different  from  tbe  previous  condition  of  affaua 
that  theee  ottjections  are  irrelevant  to  the  lusgeatiani 
snbmittcd  in  tbii  pnper. 


bear  upon  industry  and  trade.  In  this  manner,. 
Mr.  Gladstone's  aim  may  be  accomplished, 
that  benefit  is  conferred  on  the  working  classes- 
chiefly  by  operating  "  upon  the  articles  that 
give  the  maximum  of  employment."  In  pro- 
ceeding now  to  submit  for  consideration  the 
national  balance-sheet,  the  "Statistical  Ab- 
stract "  fbt*  1904,  page  I,  contains  the  official 
statement  of  revenue  and  expenditure. 

The  outlook  as  regards  the  revenue  in  the 
current  financial  year  1904-5  indicates  a 
probable  surplus,  with  improved  prospects  for 
the  ensuing  year. 

Customs  duties  in  the  years  1889-90—1903-4 
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4,318.19a 

— 

3,799 J  71 

11,018,048 

1,196,181 

114,171 

36,489 

170  OAO 

389,573 

4,299,961 

3.868,107 

1 1.433.909 

1,315.371 

167,194 

37,685 

«8<)S-9  

173.590 

38».'»S 

4.136,160 

4.013.504 

10.993.717 

1,399,100 

271,540 

77,601 

iSgQ-1900 

1911509 

434,110 

4,898.930 

4.618,946 

iD,885,9t> 

i,7»0.54O 

181,491 

1,914 

189.783 

349.164 

4.769.763 

6,164,51s 

".838^78 

i.4B«.45« 

331.916 

38,688 

1901-1..... 

I  3ii.7f6 

174.14' 

379,889 

4,581,5  lO 

6,399.at8 

5,791.967 

10.567.705 

1.449.687 

346.9S» 

41.873 

■903-3  

1,091,767 

178,638 

».346,796 

416.711 

4.739.781 

4^78.707 

5,975.483 

IM5'.47J 

1.5*3  856 

319.156 

38J01 

"903-4  

i88^S 

101,934 

449.741 

4,fS8k>8a 

5.715  913 

6.559.705 

11,617,059 

1.335.791 

363^73 

60.004 

Totat. 


so.455.563 
19,479.471 
iQ,8»8j09 
19,619,191 
19,698,698 
10,138,948 
I  10,761,41.1 
'  11,166,131 
i  it,79>.>So 
I  »i.5S8.»»7 
i  13.043.4?* 
16,970.959 
31,046,869 
34,460,870 
33,9>i.3» 


Other  totals  in  1889-90  and  in  1903-4  were  : — 
Excise,  ;£24.i33.232»  rising  to  £3^,S^6,Si6; 
stamps,  £6,157,154,  rising  to  ;^7,39-1.039 : 
Post  0£Bce  services,  ^£3,524,003,  rising  to 

A  further  review  of  taxation,  taken  from  Sir 

Robert Giffin's  "  Financial  Retrospect"  in  the 

■"Journal  of  the  Royal  Statistical  Society"  for 

March,  1902,  a  paper  which  fully  explains  the 

■course  of  taxation  during  the  last  40  years, 

^ows  the  following  results.  These  figfures  have 

been  brought  up  to  date  by  Mr.  Mackenzie, 

4he  librarian  of  that  society,  who  has  afforded 

me  other  assistance : — 

Amoonts  of  taution :  million  £. 

KopealeO  o 


In^osFd  or 
incieaaed. 


Decennial 
periods. 

1861-187I    48 

1871-1881   2I-0 

1881-1891    12-2 

189I-I9OI    24*6 

Financial  yean. 

I^Ot-1902    IP5 

1902-  1903    5-4 

1903-  1904    — 

1904-  1905  (estimate)  4-55 

83^5 


reduced. 
267 
20-3 

188 

5-2 


12-8 


83-80 


It  thus  appears  that,  notwithstanding  the 
^adual  increase  of  civil  expenditure  and 
the  recent  war  charges,  Imperial  taxation 
on  the  period  1861-1904  remains  practically 
4inchanged. 

The  National  Debt,  funded  *and  un< 
funded,  was  in  1861  ^823,328,622 ;  in  1901 
j£762,629,776. 

The  population  of  the  United  Kingdom  was 
in  1861  26,709,456  ;  in  1901  41,458,721. 

There  has  been  a  large  accumulation  of 
capital  since  1861 — the  precise  amount  cannot 
bt  discussed  within  our  limits.  Put  in  another 


form,  Sir  Robert  Giffen  in  an  article  in  the 
Contemporary  Revie7t},  January,  1905,  states 
the  case  thus  : — 

Expenditure. 
Forty  je»x%  ago.  Prcient  time. 

Impetial  ^^70,000,000  ^^140,000,000 
Local    ^36,000,000  ^144,000,000 
Revenue. 

Imperial  /7o,ooo,ooo  ^140.000,000 
Local     ^35,000,000  105,000,000 

The  actual  burden  of  imperial  taxation 
cannot,  however,  be  said  to  have  increased 
during  this  period,  owing  to  the  parallel  in- 
crease of  the  national  resources.  But  an 
unequal  proportion  of  the  revenue  derived  firom 
*'  taxes  "  is  now  contributed  by  the  property 
and  income-tax  payers.  Exchequer  receipts 
in  the  year  ended  March  31st,  1904,  were  : — 

JfiHioiis.  Percentage. 
Property  and  income  tax  . .    30*8  22 
Other  sources   110-7  7^ 

141-5  100 

In  comparison  with  taxes,  properly  so-called  : — 

Millions.  Percentage. 
Property  and  income  tax   . ,    30*8  26 
Other  taxes   88-6  74 

119-4 

Whereas  40  years  ago  the  percentage  to  the  total 
receipts  was  15  instead  of  22. 

Accordingly,  the  income  tax  is  an  unduly 
exclusive  charge  upon  a  limited  number  of  the 
population;  and,  in  its  incidence,  has  become 
oppressive,  at  the  rates  levied  in  recent  years, 
l^e  incidence  of  certain  other  duties  and  taxes 
is  also  above  the  rates  which  should  properly  be 
levied  under  normal  national  conditions.  Taxes 
should  be  below  the  rate  which  will  yield  the 
largest  revenue  properly  chargeable  in  order 
to  permit  of  ready  i^g^i^^^^JerOgte 
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of  need.  The  burden  imposed  upon  the  people 
in  recent  years  has  been  in  local  expenditure, 
a  subject  outside  the  scope  of  this  paper.  The 
national  balance>sheet  in  itself  suggests  inquiry 
into  our  present  fiscal  policy.  There  are  indi- 
cations that  the  revenue  is  losing  in  some 
respects  its  elasticity  and  ascending  force  ;  and 
that,  at  an  early  date,  some  readjustment  of 
taxation  will  be  advisable.  As  regards  the 
future  of  national  requirements  and  expendi- 
ture, we  must  refer  again  to  Sir  Robert  Giffen's 
writings.  In  a  paper  on  "The  Wealth  of  the 
Empire  and  how  it  should  be  used  "  ("  Journal 
of  the  Royal  Statistical  Society,"  September, 
1903),  he  remarks  : — 

(i.)  That  the  expenditure  of  lOo  millicns  for  in- 
ternal  government,  for  that  is  what  the  figures  come 
to,  if  we  except  the  Post  OflSce,  where  the  expend!- 
tore  is  largely  productive,  is  not  an  enornums  amount 
for  a  community  with  an  income  of  1,570  millions, 
being  little  more  than  6  per  cent. 

(2.)  As  regards  the  military  and  naval  expendi- 
ture, "  The  question  of  the  amount  to  be  spent 
is  for  the  most  part  hardly  optional.  Defences 
of  a  certain  quality  and  extent  have  to  be 
found  if  the  community  is  not  to  go  under,  and 
the  question  how  much  these  shonld  cost  is 
really  one  for  experts.    Nor  does  a  sum  of  70 

oiillions  appear  overwhelmingly  burdensome  

the  piopOTtion  of  70  millions  to  the  ablegate 
annual  income  of  the  people  bdng  about  4  per  cent., 
■and  to  the  accumulated  wealth  ....  about  0-47, 
not  a  heavy  rate  of  insurance.  A  comparison  of  the 
great  military  nations — Russia,  Germany,  and 
france— also  shows  that  we  spend  less,  and  not 
«nore,  in  proportion  to  means.  For  these  and  the 
like  reasons,  the  conclusion  seems  unavoidable  that 
Acre  is  no  real  prospect  of  economy  in  armaments, 
and  that  an  increase  beyond  the  present  amount  is 

not  improbable  The  nature  of  our  Govem- 

Mient  tends  to  cause  neglect  of  theie  mattm.  At  a 
given  moment  we  are  more  likely  to  be  underarmed 
than  overarmed." 

The  reflection  on  this  expenditure  is  that  the 
burden  is  universal,  and  may  possibly  bring 
about  some  international  agreement ;  but  in 
our  case,  as  matters  stand,  if  our  national 
safety  is  to  be  maintained,  no  large  reduction 
of  defensive  expenditure  can  be  looked  for. 
Careful  and  efficient  administration  may  effect 
economies  of  limited  extent. 

(5)  Sir  Robert  Giffen  advocates  an  increase  of 
expenditure  on  behalf  of  education  hi  its  dilferent 
branches. 

This  brief  survey  respecting  Imperial  taxa- 
tion leads  to  the  conclusions  that,  while  it 
is  not  unduly  burdensome,  some  readjustment 
should  be  considered,  and  that  promises  of 


large  reductions  are,  in  Goethe's  phrase,  an 
instance  of  "assertive  ignorance,"  which  is 
one  of  the  most  perilous  guides  in  human 
affairs. 

Differential  Duties. 

In  offering  some  observations  on  this 
part  of  the  fiscal  question,  it  is  neces- 
sary to  advert  in  the  first  place  to  a  re- 
markable Parliamentary  Return — Differential 
Duties  in  the  United  Kingdom — issued  by 
the  Customs  in  1904.  Tt  is  a  very  complete 
and  welUcompiled  Parliamentary  Paper.  It 
presents  a  very  able  statement  relative  to  the 
Customs  system  of  this  country  in  former  jrears. 
The  impression  which  this  return  conveys  is, 
that  a  system  of  Customs  duties,  such  as  the 
tariff  of  the  middle  of  the  nineteenth  century, 
would  be  far  too  complex,  detailed,  and  ex- 
tensive to  be  suitable  to  the  conditions  of 
British  trade  at  the  present  time.  I  would 
add,  with  deference  to  the  Board  of  Customs 
and  their  very  capable  staff,  that  complicated 
tariffs  need  technical  knowledge  on  the  part 
of  Customs  officers.  None  of  the  present  staff 
of  Customs  officers  possess  personal  and  prac- 
tical knowledge  of  the  working  of  a  complex 
system  of  duties.  While,  therefore,  sugges- 
tions are  submitted  in  principle  for  a  read- 
justment of  Customs  duties  and  preferential 
treatment  in  favour  of  colonial  products,  it  is 
not  expedient  on  present  information,  as  mat- 
ters now  stand,  to  enter  into  details.  Sir 
Charles  Dilke,  speaking  on  the  9th  of  October, 
1904,  pointed  out  certain  difficulties  in  the 
application  of  differential  duties  in  the  existing 
circumstances  of  our  oversea  trade.'  These 
difficulties  (and  also  those  connected  with  cer- 
tificates of  origin)  must  be  dealt  with  in  a  full 
and  impartial  inquiry.  It  is  not  intended  to 
advocate  measures  which  would  be  hurtful  or 
irksome  to  trade,  or  which  would  embarrass 
Customs'  officers. 

Exception  has  been  taken  to  the  application 
of  differential  duties  without,  in  each  instance, 
previous  recourse  to  Parliament.  Executive 
functions  cannot  properly  be  transferred  to  the 
Legislature.  The  executive  now  possesses 
power  of  immediate  action  in  sanitary  matters. 
Similar  power  existed  under  the  Act  8  &  9 
Vict.  cap.  go,  in  Customs  matters.  This  Act 
authorised  the  levying  by  Orders  in  Council  of 
retaliatory  duties  against  countries  which  did 
not  allow  most  favoured  nation  treatment  to 
the  United  lUngdom.  The  reasons  why  this 
Act  lapsed  would  be  ascertained  in  tiie  course 
of  a  duly  authorised  fiisH^sffiieik^^^^&y. 
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Coal  and  Sugar  Duties. 
'  The  coal  and  sugar  duties  have  been  subjects 
of  controveray,  and  it  has  beeo  alleged  that 
they  prove  the  iojurious  effects  upon  trade  of 
the  itnpositioQ  of  such  duties.  The  inference 
alleged  is,  that  these  effects  are  such  as  to  be 
fatal  objections  against  the  policy  of  fiscal 
reform,  in  the  sense  of  readjustment  on  the 
lines  suggested  in  this  paper.  This  objection 
requires  to  be  examined.  Putting  aside  in 
each  case  partizan  views,  the  Final  Report 
of  the  Royal  Commission  on  Coal  Supplies, 
paragraph  130,  states  that  the  witnesses  who 
appeared  before  them  "  expressed  strong 
opinions  against  the  tax,  which  they  believed 
was  diminishing,  and  would  diminish,  the 
export  of  coal,  and  consequently  injure  their 
bading  power."  The  Commissioners  state 
their  opinion,  "  Although  the  figures  do  not 
conclusively  prove  it,  we  cannot  doubt  that 
an  export  duty  must  restrict  the  tonnage  ex- 
ported." Let  us  now  see  what  "  the  figures  " 
really  tell  us.  The  latest  Board  of  Trade 
returns  give  the  following  quantities  of  coal, 
coke,  and  patent  fuel,  in  tons,  exported  irom 
the  United  Kinjfdom  in  the  years  1092,  1903, 
and  1904: — 1902, 44,897,948  ;  1903,46,622,700; 
1904,  48,250,280  tons.  The  figures  "  con- 
clusively prove  "  a  growing  and  not  a  dimin- 
ishing trade.  There  has  been  a  diminution 
in  the  quantity  of  South  Wales  coal  exported 
to  France.  The  explanation  is  (i)  that  the 
Cardiff  trade  has  obtained  better  prices  in  sup- 
plying belligerent  fleets,  and  has  preferred 
that  course ;  and  (2)  that,  in  the  ordinary  me- 
thods of  business,  French  supplies  have  latterly 
been  furnished  from  other  quarters. 

The  Sugar  Duty. 
The  case  of  the  sugar  duty  in  relation  to  the 
price  of  sugar  is  summed  up  in  the  following 
terms  in  the  "  Monthly  Record  "  of  the  Man- 
chester Chamber  of  Commerce  for  November, 
1904:— 

"In  the  produce  trade  the  most  notevortby  feature 
has  been  the  great  advance  in  the  price  of  sugar 
during  the  past  month,  which  has  serionsly  affected 
the  users  of  that  commodity.  This  rise  has  been 
brought  about  partly  by  the  restricted  field  from 
which  British  merchants  now  draw  their  supplie5, 
owing  to  the  temis  of  the  Sugar  Convention  ;  partly 
to  the  shortage  hi  the  crop  of  Continental  beet,  and 
partly  to  the  tax  on  sugar  imposed  to  meet  the  exi- 
gencies of  the  Chancellor  of  the  Exchequer.  A  move- 
ment is  cm  foot,  cm  the  part  of  those  interested,  to 
obtain  relief,  so  &r  as  the  situation  can  be  ameliorated 
by  legislative  action.** 


The  question  of  sugar  bounties  has  beei> 
fully  placed  before  the  country  from  time  t» 
time  in  Papers  presented  to  Parliament.  Evetjr 
administration  during  the  last  40  years  has- 
been  opposed  to  them,  and,  when  the  opportu- 
nity occurred,  the  endeavour  has  been  made  to- 
put  an  end  to  them.  Every  administration 
has  held  that  the  general  advantage  to- 
British  interests  which  the  suppression  of 
these  bounties  will  confer  would  outweig'b 
the  loss  which  might  possibly  at  first 
ensue.  The  circumstances  of  the  case — details 
are  too  long  to  be  set  forth  in  this  paper — 
were  such  that  the  powers  which  allowed 
bounties  to  be  obtained  by  sugar  refiners,, 
would  only  act  towards  their  suppression  by 
means  of  an  international  agreement.  The 
first  Convention  was  signed  November  8th, 
1864,  when  Mr.  Gladstone  was  Chancellor  of 
the  Exchequer,  and  Mr.  Milner  Gibson  was 
President  of  the  Board  of  Trade.  If  it  is 
admitted  that  the  general  policy  of  the  British 
Government  in  this  matter  was  right,  it  does 
not  follow  that  every  stipulation  in  each  suc- 
cessive Sugar  Convention  is  to  be  approved. 
It  is  to  be  remembered,  however,  that  if  the 
principle  of  the  suppressio^p  of  bounties  is 
accepted,  the  action  taken  must  be  adopted 
by  common  consent.  The  foreign  powers  con- 
cerned would  not,  in  the  interests  of  their 
trade,  agree  to  suppress  bounties,  if  the 
markets  of  the  countries  parties  to  the  Con- 
vention remained  open  to  sugars  from  countries 
which  continued  to  allow  bounties.  If  sup- 
pression was  to  be  effected  it  must  be  effected 
by  common  action,  or  not  at  all.  The  French 
economist  and  freetrader,  M.  Yves  Guyot,  an 
honorary  member  of  the  Cobden  Qub,  said 
with  reference  to  the  Convention  of  March  5th, 
1902  :  "  The  success  of  the  sugar  conference 
is  the  most  important  achievement  of  economic 
liberal  policy  in  Europe  since  the  signing  ctf 
the  Commercial  Treaties  of  i860"  ("Journal 
of  the  Royal  Statistical  Society,"  1902,  p.  440). 

Passing  from  the  general  statement  to  the 
facts  of  the  case,  the  latest  Board  of  Trade 
returns  give  the  following  statistics  of  the 
imports  and  consumption' of  sugar,  and  of  the 
exports  of  confectionery  and  aerated  waters- 
trades  which  allege  specific  injury  from  the 
operation  of  the  Convention  of  190a  and  the 
sugar  duty  :— 

igoi.  1905.  1904. 

Imports  (cwts.) 

31,586,909      31.237.399  32.294.44* 

Hcmie  ccmsamption 

30,716,364      27.678,442  $^479,985 


JUank  14, 1905. 
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Saccfuirm. 

Imports  (oz.) 

1,045,760  638,753  664,325 

Home  coDsamption 

94».J93  483,644  586,178 

Conf^tionery. 

Exports  (cwts.) 

333.763  319,736  314.780 

Aerated  Waters. 

Dozen  bottles 

839,501  869,174  925,098 

Approximate  estimates  given  to  me  by  per- 
sons  acquainted  with  the  confectionery  and 
aerated  waters  trades  are  that  the  sugar  used 
io  confectionery  is  about  \  refined  and  \ 
unrefined ;  and  in  aerated  waters  a  mixture  of 
refined  and  saccharin.  There  are  no  figures 
Available  respecting  the  home  trade  in  these 
commodities. 

K.%  regards  prices  of  sugars,  Mr.  Sauerbeck, 
wrote  on  January  15,  1904  {^Times  of  the 
i6th) 

The  average  price  of  beet  sugar  In  1903  was  8s.  3d. 
ptnr  cwt.,  f.o.b.,  against  6s.  9d.  in  1902  and  los.  in 
the  decade  1893-1903 ;  of  Java  9s.  qd,  per  cwt., 
aganist  8s.  6d.  and  [2s.  3d.;  of  French  loaves  iis.9d. 
per  cwt.,  f.o.b.,  against  ids.  and  13s.  6d.  respectively ; 
at  the  end  of  the  year  beet  sugar  was  worth  8s.  5d. 
per  cwt,  f.o.b.,  against  8s.  sd.  in  1902. 

And  on  January  13,  IQ05  {Times  of  the  14th)  ■ — 
German  beet  was  worth  8s.  sd.  per  cwt.,  f.o.b.,  at 
the  end  of  1903  and  less  than  8s.  in  January  and 
February ;  it  gradually  rose  to  i  is.  in  September,  but 
in  consequence  of  the  reduced  beet  sugar  crop  in 
Europe,  now  estimated  to  yield  a  redaction  of  more 
than  a  mDUon  tons,  great  speculation  eusued,  carrying 
(be  price  to  14s.  5d.  at  the  end  of  the  year.  Java 
sugar  rose  from  9s.  6d.  per  cwt.  at  the  end  of  1903  to 
15s.  6d.,  and  French  loaves  firom  izs.  9d.  per  cwt., 
f.o.b.,  to  i8s.  3d. 

Such  then  are  the  statistics  bearing  upon 
the  trades  in  which  sugar  is  largely  used. 

Taldog  la  order  the  points  raised  in  the 
preceding  extract  &om  the  Manchester 
Chamber  of  Commerce  "Record,"  —  first  as 
to  the  "  restricted  field  from  which  British 
merchants  now  draw  their  supplies,  owing  to 
the  terms  of  the  Sugar  Convention."  It  is  to 
be  observed  that  this  restriction  is  limited  to 
Russia  and  the  Argentine  Republic.  Statistics 
Cor  1904  are  not  yet  available 

1903.  1503. 

Kvamai— 

Refined  (cwts.)  ..      nil  80,049 
Unrefinedfcwts.)..     6,538  23,245 
A^eotine  Republic- 
Refined  (cwts.)  .,     6,000  nil 
Unrefined  (cwts.)..  808,951  418,386 


This  particular  "restriction"  is  therefore, 
small  in  relation  to  the  total  amount  of  sugar 
importation,  and  it  cannot  seriously  be  alleged 
to  afiect  trade.  Next  as  to  the  "  shortage," 
this  occurrence  Is  to  be  attributed,  as  Mc.  Sauer- 
beck says,  to  the  "  reduced  beet  sugar  crop  in 
Europe,"  and  arises  from  climatic  conditions. 
The  Sugar  Convention  of  March  5,  190a,  took 
effect  on  the  ist  of  September,  1903.  Its  pro- 
visions were  well  know^  upwards  of  a  year 
before  it  came  into  operation.  The  interval 
was  too  short  to  allow  of  a  large  increase  of 
cane  sugar  under  the  security  against  hostile 
bounties  which  the  Convention  affords.  The 
Board  of  Trade  returns  show  an  increase  in 
cane  imports,  and  to  this  extent  the  Convention 
has  been  beneficial  and  not  injurious  to  the 
various  branches  of  the  sugar  trade.  To  allege 
that  the  Convention  had  anything  to  do  with 
the  summer  weather  of  1904  and  its  con- 
sequences would  be  a"Tenderden  steeple" 
argument.  Lastly,  as  regards  the  effect  on. 
prices  of  the  sugar  tax  imposed  by  the 
Budget  of  1901,  Mn  Sau^beck's  figures 
show  that  the  lowest  prices  ruled  in  1902. 
According  to  the  Board  of  Trade  returns, 
the  average  cost  per  pound  in  London  was — 
1899,  i'5d.;  1900,  i-5d. ;  1901,  2od.;  1902, 
i'5d. ;  1903,  2*od. ;  1904,  2'35d.  These  prices, 
the  fluctuations  in  previous  years  shown  the 
Board  of  Trade  chart  and  the  information  given 
by  Mr.  Sauerbeck,  indicate  that  the  recent 
variations  in  the  price  of  sugar  are  to  be 
attributed  to  natural  causes.  Sugar  refining 
in  this  country  is  now  a  reviving  business. 
Sugar  cultivation,  as  shown  in  the  Society's 
Journal  of  the  17th  of  February,  p.  347,  is 
being  developed  in  tropical  and  sub-tropical 
countries ;  and  the  prices  quoted  for  this 
year's  beet  sugar  are  already  lowering,  and 
indicate  the  expectation  of  an  adequate 
European  supply  this  year.  The  Times  com- 
ment on  the  deputation  to  the  Chancellor  of 
the  Exchequer  on  the  13th  of  January,  1905, 
is  borne  out  by  the  subsequent  course  of  trade, 
that  seldom  has  a  weaker  case  for  the  abolition 
or  a  tax  been  presented  to  the  Treasury.* 

The  Question  before  the  Country. 

Certain  cautions  should  now  be  adverted  to  : 

I .  Free  trade  is  not  an  application  of  new. 
principles  first  propounded  in  the  nineteenth 

*  Tb« above  «ectiOD  WM  written  previoas  to  the  debatv  in 
the  HouH  of  Commooi  on  the  t/th  and  aSth  of  Februarr. 
The  only  remark  neccuary  to  make  on  tbii  debate  i*  that  it 
•treDgthcDi  the  argument  for  the  need  of  a  two-fold  supply — 
cane  ai  well  as  be«t---andaccoi^nKl7  j^stt&eatbejGiiiwntlon 
of  March  5.  .90..  D,gitize#l?y'«!TOOgTr" 
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century.  The  iodustrial  history  of  England 
proves  that  public  opinion  and  policy  in  fiscal 
matters  has  varied.  The  respective  systems  of 
Free  Trade  and  Protection,  or,  as  Dr.  Cunning- 
ham s^les  them,  Plenty  and  Power,  have 
alternatively  been  adopted  and  changed.  The 
last  Protectionist  phase  was  of  long  continu- 
ance ;  it  began  when  England  became  a  colo- 
nial  and  mercantile  State;  it  was  rigidly 
applied  to  navigation  under  the  Common- 
wealth ;  and  it  was  extended  to  land  in  the 
reign  of  George  III. 

3.  Professor  Marshall,  in  "  Principles  of 
Economics,"  vol.  i,  page  90,  writes:  "An 
economic  law  is  applicable  only  to  a  very 
narrow  range  of  circumstances  which  happen 
to  exist  together  at  one  particular  place  and 
time,  but  quickly  pass  away.  When  they  are 
gone,  the  law,  though  still  true  as  ao  abstract 
proposition,  has  no  longer  any  practical  bear- 
ing ...  .  every  age  and  every  country  has  its 
own  problems,  and  every  change  in  social  con- 
ditions is  likely  to  require  a  new  development 
of  economic  doctrines." 

3.  Professor  Ashley,  in  the  preface  to  "  Eco- 
nomic History,"  observes  that,  economic  theo- 
ries are  based  consciously  or  unconsciously  on 
conditions  present  when  these  theories  become 
prevalent. 

4.  Other  &ctors,  therefore,  besides  direct 
economic  conclusions,  require  to  be  taken  into 
account  in  questions  which  enter  into  practical 
politics. 

5.  It  is  to  be  borne  in  mind,  as  was  shown 
in  the  paper  of  December  2nd,  1903,  that  the 
repeal  of  the  Cora  Laws  did  not,  in  itself, 
lower  the  price  of  bread— that  wheat  did  not 
fall,  permanently,  below  40s.  per  quarter  until 
1884,  and  was  cheapened  by  other  causes. 

6.  It  is  also  to  be  borne  in  mind  that  the 
fiscal  legislation  of  the  forties  did  not  lead,  in 
itself,  to  an  extension,  either  of  our  own 
foreign  or  of  international  trade.  Mr.  Cob- 
den  recognised  this  fact,  and  changing  his 
course  of  action  induced,  in  i860,  the  Govern- 
ments of  Great  Britain  and  France,  to  adopt 
the  policy  of  tariff  commercial  treaties,  which 
accomplished  the  object  in  view.  According 
to  a  statement  made  by  his  personal  fHend, 
Mr.  Henry  Blackburn  {The  Times  of  March 
28th,  1904),  if  treaties  failed  Mr.  Cobden  ad- 
vised retaliation. 

7.  The  classification  of  goods,  and  the 
precise  rates  of  duties,  to  be  pr(^>osed,  are 
details  on  which  the  Customs  would  advise. 
The  aim  in  view  is  not  to  increase  the  cost  of 
living  or  of  manufactures. 


8.  We  must  beware  lest  any  expression  of 
f^inion  based  on  econoroic,  industrial,  or 
scientific  grounds  diould  be,  or  appear  to  be, 
governed  Iqr  party  consideration.  Without 
undervaluing  convictions,  or  the  traths  which 
they  affirm,  the  spirit  of  our  investigation 
should  be  an  earnest  desire  to  look  at  facts 
thoroughly  and  sincerely — having  done  so — 
then  to  adopt  the  conclusions  to  which  they 
truthfully  lead. 

9.  The  fiscal  question  comprises  various 
and  complex  subdivisions.  The  last  words  in 
the  controversy  may  not  be  wholly  and  entirely 

00  one  side  in  the  controversy.  Some  details 
are  likely  to  prove  to  be  instances  in  which 
there  will  be  five  points  in  favour  of  one,  and 
four  points  in  favour  of  another  solution. 

Mr.  Balfour  stated  the  question  which  he 
puts  before  the  country  in  these  words,  on  the 
26th  of  January,  1905  ;— 

"  First,  I  desie  such  an  alteration  of  our  fiscal 
system  as  will  give  us  a  freedom  of  action  impossible 
while  we  hold  ourselves  bound  by  the  maxim  tbst  no 
taxation  should  be  imposed  except  for  revenue.  I 
desire  this  freedom  in  the  main  for  three  reasons.  It 
will  strengthen  our  hands  in  aoy  negotiations  by 
which  we  may  hope  to  lower  foreign  hostile  tariffs. 
It  may  enable  us  to  protect  the  fiscal  independence  of 
those  Colonies  which  desire  to  give  us  preferential 
treatment.  It  may  be  useful  where  we  wish  to  check, 
the  importation  of  those  foreign  goods  wbicli,  bevaose 
they  are  bounty  fed  or  tariff  protected  abroad,  are- 
sold  below  cost  price  here.  Such  importations  are 
nltimately  as  injurious  to  the  consumer  as  they  are 
immediatdy  ruinous  to  the  producer.  Secondly,  I 
desire  closer  commercial  union  with  the  Colonies,  and 

1  do  so  because  I  desire  closer  union  in  all  its  best 
modes,  and  because  this  particular  mode  is  intrin- 
sically of  great  importance,  and  has  received  much 
Colonial  support.  I  also  think  it  might  produce 
great  and  growing  commercial  advantages,  both  to 
the  Colonies  and  the  Mother  Country,  by  promoting 
freer  trade  between  them.  No  doubt  such  commer- 
cial naion  is  beset  with  many  difficulties.  Those  can 
best  be  dealt  with  by  a  Colonial  conference,  provideit 
its  objects  are  permitted  to  be  diacnssed  unhampered 
by  limiting  mstmcUons.  Thirdly,  I  lecommend, 
therefore,  that  the  subject  shall  be  referred  to* 
a  conference  on  those  terms.  Fourth,  and  last,  I  da 
not  desire  to  raise  home  prices  for  the  purpose  of 
aiding  home  productions." 

Mr.  Chamberlain,  summing  up  on  the  ist  of 
February  his  previous  utterances,  stated  the 
question  before  the  country  to  be  first,  a  pro- 
blem of  Empire ;  and,  secondly,  a  problem  of 
employment  for  the  people.  The  first  task  and 
duty  is  "to  unite  varying  races,  varying  inter- 
ests, and  different  aspirations,"  an^y  to  make 
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them  "an  organised  whole."  The  position  is 
only  just  beginning  to  be  understood  and 
appreciated.  "  It  is  a  great  potentiality,  the 
gpreatest  that  has  ever  been  given  to  man ;  but, 
for  the  moment,  it  is  a  loose  bundle  of  sticks, 
bound  together  indeed  by  a  thin  tie  of  senti- 
ment and  sympathy,  but  a  tie,  after  all,  so 
slender  that  a  rough  blow  might  shatter  it  and 
dissolve  it  into  its  constituent  elements."  The 
problem  of  the  social  condition  of  the  people — 
of  employment — depends  upon  recognition  of 
the  facts  of  the  case  in  relation  to  the  present 
economic  and  industrial  position  of  affairs  in 
the  world,  and  the  policy  in  these  matters  of 
competing  countries.  Mr.  Chamberlain  has 
described  his  proposals  as  a  sicetch  or  outline 
for  consideration  and  discussion;  stated  briefly, 
new  duties  of  moderate  amount  on  agricultural 
produce,  and  a  10  per  cent,  tax  on  foreign 
manufactures.  This  scheme  is  being  worked 
out  by  the  Tariff  Commission,  of  which  Sir 
Robert  Herbert  is  chairman ;  their  object  is 
stated  in  a  letter  which  Mr.  Hewins,  the  secre- 
tary, addressed  to  me,  forwarding  papers  for  the 
Exeter  Chamber  of  Commerce,  "  to  obtain  the 
exact  facts  of  the  business  situation  and  not 
mere  opinions  for  or  against  any  fixed  pro- 
position." Until  the  recommendations  of  this 
body  are  before  the  public  we  cannot  say 
anything  as  to  the  results  of  their  labours ; 
yet  from  their  papers,  relative  to  the  iron  and 
steel  trades,  it  would  seem  that  the  enquiry  is 
conducted  from  the  standpoint  of  English 
manufactures,  and  may  constitute  a  "case" 
from  this  point  of  view.  At  all  events,  it  is 
very  useful,  in  the  interests  of  free  discussion, 
to  leara  the  proposals  of  persons,  who  wish  for 
any  particular  changes,  stated  in  their  own 
words.  Opinions  in  support  of  the  opposite 
policy  have  been  expressed  by  (i)  Sir  Henry 
Campbell -Bannerman,  on  the  17th  of  Novem- 
ber, 1904:  "They  had,  from  the  first, 
guarded  against  being  represented  as  holding 
(hat  firee  trade  wa.s,  in  itself,  any  sufBcient  and 
final  security  for  the  nation's  well-being,  or 
that  they  were  disposed  to  rest  satisfied  with, 
many  of  the  conditions  which  prevailed  in  this 
country."  (2)  Mr.  Herbert  Gladstone  said, 
on  the  6th  of  December :  "  The  conditions  of 
modem  industry  were  very  different  from  what 
they  used  to  be.  There  were  now  vast 
joint  stock  companies,  and  the  sense  of  in- 
dividual responsibility  was  consequently  les- 
sened. The  result  was  that  when  there  was  a 
wave  of  slack  trade,  men  were  discharged  in 
tens  of  thousands  throughout  the  country." 
(3)  Mr.  Asquitb,  on  the  13th  of  December, 
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asked  people  "  not  to  blind  themselves  to  the 
real  dangers  which  beset  our  trade  and  im- 
perilled our  national  prosperity.  The  over*  sea 
trade  was  not  an  exhaustive  or  altogether 
reliable  criterion  of  the  resources  of  the 
country.  There  were  symptoms  of  stagnation 
which  called  for  thought."  These  opinions 
were  expressed  in  support  of  an  alternative 
policy,  namely,  various  means  intended  to 
alleviate  existing  burdens  and  conditions  com- 
bined with  the  maintenance  of  the  present 
fiscal  system.  This  alleviation,  it  is  urged, 
may  be  obtained  by  means  of  a  reduction  of 
national  expenditure,  by  recourse  to  improved 
trade  methods,  by  the  adoption  of  better 
education,' by  new  provisions  relative  to  small 
agricultural  holdings  and  forestry,  and  by 
extending  employment.  These  alternatives 
have  been  put  forward  somewhat  vaguely 
without  indication  of  the  precise  enactments 
in  view.  Certain  measures  of  this  nature  would 
be  useful  as  far  as  their  influences  could  extend. 
The  question  of  reduction  of  expenditure  has 
been  dealt  with  already.  It  is  imperatively 
necessary  not  to  imperil  the  national  safety 
or  to  endanger  our  colonies.  The  security  of 
the  British  and  other  white  populations  in  the 
West  Indies  and  other  localities  far  outweighs 
the  small  savings  to  be  effected  by  the  with- 
drawal of  garrisons,  which  sann^  would  be 
more  than  lost  in  insurrections  or  wars. 
Several  of  the  suggestions  mentioned  are 
fragmentary  rather  than  comprehensive. 
They  do  not  cover  the  ground,  and  in  some 
instances  would  involve  increased  expenditure. 
The  controversy  has  been  obscured  by  certain 
positive  statements:  (i)  That  food  must  not 
be  taxed— whereas,  in  present  practice,  it 
is  proved  that  a  large  revenue  is  de- 
rived from  Customs  duties  on  food.  In  prin- 
ciple, therefore,  a  proposal  (for  instance)  to 
place  a  low  duty  on  wheat,  and  to  reduce  the 
duty  on  tea  or  sugar,  is  in  harmony  and  not 
at  variance  with  our  existing  fiscal  system, 
(a)  It  is  alleged  that  if  "you  beg-in  with  zs. 
you  will  follow  the  experience  of  other  coun- 
tries, and  there  will  be  no  stay  until  the  duty 
is  grinding  and  substantial."  The  conditions 
of  the  population  of  the  United  Kingdom, 
France,  Germany,  the  United  States,  and 
other  countries  (which  the  Board  of  Trade 
designate  "protected")  are  widely  different. 
Our  distribution  of  population,  as  shown  in  the 
beginning  of  this  paper,  precludes  a  system 
of  rigid  protection.  But  there  is  nothing 
in  economic  science  to  prevent  a  re-ad- 
justment of  the  deta^izea&yHio<3t£dgL%8- 
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tern  adopted  in  1S46  and  i860.  Previous 
firee  trade  systems  have  been  varied.  It  is 
further  to  be  remembered  that  Customs 
duties  are  fixed  by  resolutions  passed  by 
the  House  of  Commons,  which  will  not  be 
passed,  or  at  all  events  cannot  be  long  acted 
upon  against  the  will  of  the  country :  taxes 
are  not  altered  or  raised  merely  in  consequence 
of  having  been  once  imposed.  '3)  "  Retaliation 
never  succeeds,  and  is  injurious  to  the  power 
which  resorts  to  it."  Instances  are  cited  in 
the  paper  of  December  and,  igoj,  and  others 
might  also  be  adduced  in  British  experience, 
which  prove  that  these  two  assertions  are  incor- 
rect. As  the  same  time,  it  is  admitted  that 
the  first  result  of  resistance  to  an  assailant  may 
be  a  harder  blow — but  there  is  a  duty  and  neces- 
sity  of  self-defence.  (4)  Sir  Edward  Grey  said 
on  the  6th  of  January,  1904,  if  our  Customs 
tariff  is  settled  by  political  pressure,  "never 
again  should  we  have  the  same  purity  about 
politics  as  we  have  to-day.  It  would  become 
a  matter  of  log-rolling  between  different 
trades."  This  warning  is  correct.  The  sug- 
gestion offered  on  the  2nd  of  December,  1903, 
and  now  repeated,  is  that  our  tariff  shall  be 
fairly  short,  simple,  fair,  and  remunerative. 
The  course  of  action  suggested  would,  it  is 
believed,  prevent  the  evils  indicated. 

In  conclusion — to  sum  up — it  is  hoped  that 
the  preceding  pages,  in  addition  to  the  previous 
paper  of  December  and,  1903,  have  explained 
the  industrial  and  economic  state  of  this 
country ;  the  attitude  and  policy  of  foreign 
Powers ;  the  position  as  regards  India,  and 
the  Colonies  ;  the  proposals  before  the  country ; 
and  the  alternatives  and  objections  to  these 
proposals.  It  is  hoped,  too,  that  nothing  has 
been  said  to  increase  partisan  feeling.  The 
endeavour  has  been  to  submit  a  statement 
which  will  complete  the  former  paper  and 
present  the  fiscal  question  in  its  more  recent 
aspects.  It  is  a  subject  of  real  impwtance  to 
each  person  in  the  countiy  individually.  The 
Association  of  Chambers  of  Commerce  adopted 
on  the  9th  of  March,  1904,  the  following 
resolution ;—"  That  the  United  Kingdom  has 
just  cause  of  complaint  of  certain  restrictions 
and  unfair  arrangements  directed  against  the 
commerce  of  the  Empire,  and  that  the  Cham- 
bers of  Commerce  would  support  His  Majesty's 
Government  in  measures  of  negotiation,  and 
urge  the  Government  to  appoint  a  Royal 
Commission  to  investigate  and  report  upon  the 
vliole  fiscal  policy  of  the  nation." 

At  their  meeting  on  the  ist  of  March, 
1905,  the  Chambers  dropped  the  recommeDda- 


tion  in  favour  of  a  Royal  Commission.  By 
a  vote  of  42  to  21—39  Chambers  not  voting 
either  way— direct  action  against  unftiir  com- 
petition, to  effect  a  lowering  of  hostile  tariffs, 
for  promoting  Imperial  trade,  and  in  favour 
of  a  Colonial  conference,  was  asked  for. 
Lord  Goschen  and  Lord  Brassey  support  the 
proposal  for  the  appointment  of  a  Royal  Com 
mission.  The  Duke  of  Devonshire's  secretary- 
wrote  to  a  correspondent  that  "  The  Duke  has 
never  objected  to  any  enquiry  into  the  fiscal 
question,  but  he  is  not  sure  that  a  Royal  Com- 
mission would  be  the  best  means." 

It  is  thus  shown  that  there  is  a  general  ad- 
mission that  the  present  economic  and  fiscal 
system  of  the  country  is  not  satisfactory.  Is 
it  not  the  case,  when  firm  ground  in  the  dis- 
cussion is  reached,  tiiat  differences  on  this 
point  have  been  somewhat  overstated  ?  Ideas 
remain  in  men's  minds,  and  influence  their 
expressions  of  opinion,  after  these  ideas  cease 
to  correspond  with  facts.  While  words  remain 
the  same,  the  technical  terms  and  sense 
attached  to  them  vary  in  course  of  time.  ^ 
Dr.  Jowett  said,  we  cannot  really  understand 
"propositions  if  we  are  unable  to  'reword' 
them.  We  do  not  know  ourselves,  nor  can 
anyone  else  know,  whether  we  have  pierced 
beneath  the  environment  of  language  which 
encloses  them  to  the  truth  beneath." 

This  reasoning  fits  in  with  much  of  the  use 
of  the  terms  "  Free  Trade  "  and  "  Protection." 
We  need  to  know  the  exact  meaning  now 
attached  to  words,  to  get  at  facts,  and  to 
ascertain  present  requirements.  The  course 
of  action  to  which  this  paper  leads  is  a  free 
and  full  investigation  of  the  fiscal  question, 
impartially  conducted,  in  its  home  and  colo- 
nial aspects.  The  administration  in  office 
alone  can  give  this  enquiry  an  authorised  and 
competent  shape ;  they  alone  can  properly 
determine  its  designation,  constitution,  nature, 
and  scope,  and  supply  the  materials  needful 
for  the  investigation.  Next,  as  regards  the 
tariff  part  of  the  question,  the  Netherlands 
tariff  is  an  instance  of  a  tariff  comprising  a 
large  number  of  items  charged  with  low 
revenue  duties.  The  working  of  a  tariff  of 
this  nature  should  be  considered  in  its  po6« 
sible  illustration  of  the  working  of  a  similar 
tariff  in  the  United  IQngdom ;  a  shorter 
tariff  would  probably  suit  us  better.  Then 
as  regards  the  difficulty  and  delay  in  such 
an  investigation,  when  the  administration  of 
1868  accepted  the  policy  of  the  addition  of  com- 
pensatoty  duties  to  the  rates  of  French  import 
ditties  fixed  b]p>|hKd£iM30^gi&»  X  wtf 
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a:ppo)nted  to  act  jointly  with  a  French  com- 
missioner in  adjusting  these  su'nis.  The  task 
-was  accomplished  in  six  weeks,  to  the  satis- 
faction alike  of  the  Free  Trade  administration  in 
London,  and  of  the  Protectionist  government 
in  Paris.  This  &ct  shows  that  there  would  be 
no  real  difficulty  in  considering  the  readjust- 
ment of  our  Customs  duties,  without  endan- 
gering any  interests,  and  without  resort  to 
•extreme  measures,  in  order  to  fulfil  the  altered 
circumstances  of  our  times.  The  main  objects 
lyould  be  to  afford  relief  to  home  industries ; 
to  benefit  our  working  population ;  to  extend 
trade  relations  with  the  Colonies ;  and  to 
-counteract  hostile  foreign  tari&.  To  what 
result  this  enquiry  may  lead,  and  how  far  a 
readjustment  of  tariffs  may  be  found  prac- 
ticable, must  be,  until  the  enquiry  is  well 
■advanced,  open  questions.  All  that  can  pro- 
perly be  claimed  now  is  that  this  enquiry  is 
necessary  ;  and  that  it  ought  to  be  full  and  A%e. 
This  claim  is  surely  not  at  variance  with  prin- 
ciples of  progress  ;  those  who  advocate  enquiry 
And  a  Colonial  conference  are  really  progres- 
sives. Lastly,  the  fiscal  question,  as  now  placed 
before  the  country,  is  not  likely  to  be  dropped ; 
nor  is  it  likely  to  be  settled,  except  by  a  solu- 
tion which  will  be  upheld  by  a  large  pre- 
ponderance of  public  opinion.  Oiir  functions 
are  restricted  to  considerations  based  on 
£^eneral  economic  grounds.  We  cannot  pro- 
perly discuss  details  of  particular  schemes,  or 
tentative  suggestions,  which  may  not  be  borne 
out  in  an  authorised  and  free  enquiry.  The 
Society  of  Arts  has  helped  forward  many 
movements  of  public  utility.  If  we  can  now, 
in  some  measure,  aid  public  opinion  towards 
the  settlement  of  questions  of  deep  importance 
to  our  home  industries  and  commerce,  as  well 
as  to  Indian  and  colonial  interests,  we  shall  be 
following  our  predecessors  in  fulfilling  the 
objects  of  our  Institution. 
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an  admittedly  difficult  question,  and  one  which  wu 
fraught  with  vait  imp(»lance  to  the  weal  or  woe 
of  our  country  and  our  Empire;  and  at  the  fame 
time  Sir  Charles  disclaimed  any  party  or  partisan 
spirit.  That  calm  judicial  spirit  seemed  unfortunately 
to  hare  been  lacking  so  far  in  the  study  of  the  subject, 
as  presented  by  puUic  men,  and  often  in  the  contri- 
butions to  the  public  journals.  It  was  very  unfortu- 
nate that  the  subject  had  been  rdegated  to  the  arena 
of  party  stiiCe,  because  one  result  had  been  the  use 
of  argnments  which  were  more  ingenions  than  honest, 
and  an  exaggerated  importance  was  given  to  imimpor- 
tant  details.  The  very  difficulty  of  the  subject  should 
be  a  fascinadon  for  the  student  to  get  at  the  bottom 
of  it.  In  illustration  of  his  contention,  very  Httle 
consideration  had  been  given  to  the  effect  which 
a  change  in  fiscal  policy  would  have  on  the 
banking  and  shipping  of  the  country — two  most  im- 
portant interests.  As  a  colonial  he  could  assure  his 
hearers  that  the  colonists  would  not  approach  the 
subject  in  any  selfish  spirit.  Many  people  in  England 
thought  the  recent  scheme  originated  in  the  Colonies, 
and  that  the  Colonies  were  seeking  to  obtain  the  beat 
of  the  bargain ;  but,  if  he  knew  anything  of  the 
Colonies,  he  could  give  the  assurance  that  that  was 
very  far  from  the  animating  idea.  The  Colonies  were 
prepared  to  make  as  great  sacri&ces  as  they  expected 
the  people  in  this  country  to  make.  The  idea  that 
Canada  and  Australia  would  expect  a  measure  which 
would  result  in  dearer  food  for  British  people  was 
ridiculous,  for  it  was  with  the  working  classes  of 
England,  from  which  the  colonists  mainly  sprang, 
that  their  chief  sympathy  rested.  Moreover, 
some  of  the  colonies,  without  receiving  anything 
in  return,  had  already  given  substantial  benefits 
to  British  trade,  and  others  would  fall  into  line  as 
soon  as  the  scheme  was  matured.  It  was  obvious  we 
could  Xixi/t  seek,  under  the  present  system,  to  expand 
our  home  trade,  because  it  was  everybody's  trade, 
and  we  could  not  expect  to  expand  oar  foreign  trade, 
because  we  were  shut  out  of  the  markets,  so  that  the 
only  field  possible  for  the  expansion  of  British  trade 
was  the  Colonies.  True,  the  volume  of  colonial 
trade  at  present  was  not  equal  to  the  foreign,  but  the 
latter  was  a  decreasing  quantity  while  the  latter  was 
increasing. 


DISCUSSION. 

The  Ckaikuan  called  attention  to  the  fact  that 
in  order  to  allow  good  time  for  debate,  Sir  Charles 
Kennedy  had  omitted  many  valuable  portions  of  his 
paper,  but  on  reading  it  fully  in  the  Journal,  he  was 
sure  that  all  would  agree  that  it  was  a  masterly 
exposition  of  the  facts  and  conditions  of  the  fiscal 
system  as  it  stood  at  present.  The  concluding 
paragratdi  of  the  contribution  gave  the  keynote  of  the 
spirit  which  should  actuate  those  who  nitended  partici- 
pating in  the  discnsgion.  SirCbarles's  desire  had  been 
to  aidfpid>Iic  opinitm  in  arriving  at  a  conclution  on 


MajcR-  Ckaigie  thanked  his  old  friend  the  author 
for  Ids  able  paper,  and  for  enabling  so  many  diffi- 
cult subjects  to  be  discussed  on  the  common 
ground  ascertained  facts  and  figures,  wluch  was  the 
only  sure  and  definite  method  of  arriving  at  a  conclu- 
sion on  the  subject.  He  specially  referred  to  the 
diagrams  exhibited,  setting  forth  the  proportions  of 
the  population  engaged  in  various  occupations,  and 
the  wider  fact  as  to  how  the  population  of  the 
Empire  was  made  up.  It  would  have  been  inter- 
esting if  the  analysis  could  have  been  extended  to  the 
Colonies  and  to  our  Indian  possessions.  It  was 
of  great  interest  to  see  that  the  occupation  .which 
bulked  the  Urgest  was  ^^eS  Bg«CSl@@§«3hat 
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tbe  ncitt  latest  wu  Uw  dan  oagaged  to  donettic 
lervke.  Other  important  Tables  wen  tbose  chtog 
the  taxatioo  and  importi  toto  this  coontry  and  tlie 
eatraordinaiy  changes,  over  a  aeries  of  yean,  in 
the  soorces  of  those  material  imports — nich  as 
the  meat  and  the  vheat  sapplies,  paitictUarly 
the  increasea  fron  Argentina  and  India,  and  from 
Australasia. 

Dr.  Bknzdict  GmsBUKO  said  all  most  feel 
gratefiil  to  Sir  Charies  for  his  able  paper,  vhich  vas 
remarkably  free  from  party  politics,  and  marshalled 
facts  and  figures  with  singular  lucidity.  On  the 
question  of  taxation,  Sir  Charles  had  shown  that 
one-third  of  the  popnlatioQ  of  our  country  was  un- 
occupied, which  seemed  to  show  that  everything  vas 
not  for  the  best  in  this  country,  and  that  our  system 
had  not  hdped  us  forward  in  the  way  one  might 
desire,  c<Biridering  the  eztrawdinary  poiitioD  occupied 
by  England  and  her  wealth  of  mineral  industries.  With 
regard  to  Imperial  taxation.  Lord  Selbocne  spokt  to 
the  House  of  Lcwds  the  {xevtons  evci^g  on  the 
cost  of  national  defimce,  remadtog  that  if  itwerenot 
for  the  strmgth  of  the  British  navy  it  would  be  im- 
possible for  our  present  fiscal  system  to  continue. 
That  could  be  put  in  another  way.  When  we  were 
getting  the  cheap  loaf  we  were  paying  a  certain 
amount  for  the  loaf  iu  cash,  but  we  were  also 
paying  something  in  the  taxation  which  went  to 
keep  Hp  the  defence  of  the  country,  and  the  apparent 
cost  was  not  the  real  cost.  It  was  strange  that  so 
many  people  who  argued  against  tbe  possible  taxation 
of  food  woe  tbose  who  suggested  we  were  spendmg 
too  mndi  mon^  on  the  necessary  defence  of  the 
coontty.  Money  had  also  to  be  found  for  local 
taxation,  which  was  growmg  rapidly.  The  burdens 
which  had  to  come  out  of  an  mdustry  in  any 
way  were  a  tax  upon  the  industiy  whatever 
they  were  called,  and  to  whatever  they  were 
applied.  The  manufacturer  who  had  to  pay  a  certain 
sum  of  money  in  rates  had  his  business  as  much 
burdened  as  if  be  were  paying  as  equal  sum  on 
the  raw  material  which  he  worked  up.  It  was 
considered  unfair  that  he  should  pay  on  the  raw 
material,  but  it  was  not  considered  uniair  that  he 
should  be  burdened  with  rates  to  proride  baths 
and  wash-houses  for  peojde  whom  he  cUd  not  want  to 
see  washed. 

Mr.  AamrTAGB  Bauwell  recalled  Lord  Salis- 
bnry's  remark  that  our  great  difficult  with  regard  to 
the  tarifia  of  other  cotmtries  was  that  we  had  notUng 
to  give  to  exrJiange ;  we  hadno  power  of  retaHatitm; 
we  could  not  say,  *<If  you  take  off  your  duties  on 
sodi  and  such  goods  we  will  allow  your  goods  to 
come  in  on  easier  terms."  A  former  leader  of 
the  Anti-Corn  Law  League  had  told  him  he  was 
firmly  convinced  that  a  change  of  policy  was  now 
necessary.  AVe  never  had  free  trade,  for  we 
taxed  things  we  did  not  pradoce,  and  did  not 


tax  thtogs  whii-h  we  could  inodnce.  Ibe  lesnlt 
vu  we  were  pseventing  onr  people  tonring  the 
home  maxket  they  on^  to  have.  It  was  itiange 
that  a  statistician  did  not  potot  ont,  to  dealing  with 
the  preponderance  of  agticnltmists  and  domestic 
servanU,  that  one  was  a  productive  and  tbe  other  a 
non-[»oductive  class.  Mr.  Cobden  himself  repeatedly 
emphasised  the  fact,  and  he  advocated  free  trade  oa 
the  assumption  that  other  natimis,  seeing  its  im- 
mense benefit,  would  so<hi  fall  into  line.  But 
those  people  tiad  been  wiier  than  we  had.  The 
questitm  had  been  pat  before  the  audience  to  the 
ablest  possible  manner  that  eventog  because  it 
had  been  dealt  with  entirety  out^  party.  We 
were  hdpmg  to  pay  Germany's  taxes,  and  we  rsqmred 
a  system  whereby  Germany  shonld  hdp  to  pqr  oura. 
It  was  a  great  pity  the  question  was  put  on  one  iide 
in  the  House  of  Commons  by  those  who  seemed 
afraid  to  call  their  souls  their  own.  Our  leaden  must 
lead  the  people,  and  not  simply  ask  them  what  they 
wanted. 

Mr.  W.  BouSPiBLD  widied  to  refer  to  tbe  statemen 
by  the  author  that  this  had  be«MDe,  to  a  larget 

extent,  a  residential  countiy :  that  those  who  resided 
in  it  and  were  not  classed  under  any  special  head 
formed  a  verylarge  part  of  the  population.  There  were 
many  advantages  in  that,  and  indeed  it  was  necessary 
for  the  central  city  of  a  widespread  Empire.  Free 
trade  had  made  England  one  of  the  best  places  to 
reside  in  m  the  worid,  and  one  did  not  now  find  large 
numben  of  English  people  redding  abroad  fw  the 
sake  of  cheapness  of  living.  The  same  cheapness 
largdy  affected  the  working  classes,  who  had  to 
cany  with  them  a  large  onmber  of  inefiectivea — 
— ^widows,  yonng  ddldreUf  tbose  who  were  aged. 
The  working  classes  had  shown  a  ]>erfectly  sound 
instinct  m  the  matter;  they  had  seen  that  to  put 
taxes  upon  food  and  upon  various  manufactures  must 
increase  the  expenses  of  their  daily  life.  What  was 
called  the  unoccupied  class,  was  the  product  of  the 
wealth  of  the  country  during  centuries,  but  it  tiad 
rapidly  increased  in  the  last  forty  yean,  and  it  was 
difficult  to  belie^■e  that  the  fiscal  polity  durtog  that 
time  had  had  much  to  do  with  it. 

Mr.  G.  Byng,  spealdng  as  a  prodocer,  who  was 
bom  abroad,  but  had  lived  to  this  conntiy  25  years, 
referred  to  "  dumiHUg,"  which  had  been  defined  as 
selling  goods  to  a  country  under  the  market  value. 
But  he  thought  dumptog  could  not  be  defined,  and 
that  an  erroneous  impressioa  about  dnoqnng  wai  at 
the  root  of  the  differences  existtog  between  those  iriio 
advocated  protection  and  those  who  held  to  free 
trade.  It  was  agreed  that  duminng  killed  mdustries 
and  killed  the  producer.  Bat  tbe  free-trader  said 
that  for  that  disadvantage  we  got  chet^ness.  He 
spoke  from  experience  when  he  said  tliat  foreignera 
were  not  sending  their  goods  into  onr  coontry  for 
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dearly  for  it.  The  idrantage  of  free  trade  and  of 
cheapness  were  noD-exi&tent,  and  the  idea  that  the 
English  mvldng  classes  lived  cheaper  than  those  on 
the  Caotmait  was  wrong. 


Mr.  G.  G.  Chisholh,  wfaQe  thanking  the  author 
heartily  for  his  able  paper,  said  it  must  be  conceded 
that  the  sabject  was  very  difficult  and  complex. 
Geographical  circumstances  might  be  of  great  im- 
portance in  the  arguments  raised  on  the  qoestion, 
and  he  instanced  the  case  quoted  in  the  paper 
KgardinK  tbe  farmers  iu  Minnesota.   He  admitted 
that  the  Minnesota  and  DakoU  &rmers  would  have 
to  accept  a  smaller  [nice  than  the  fannen  of  Mani- 
toba, bnt  it  did  not  foUow  that  the  prices  in  the 
Nofth-West  Territories  would  not  be  higher  than 
tbey  otherwise  would  be  in  consequence  of  the  duty. 
In  Canada  there  was  a  uatoral  tendency  to  tbe  ex- 
pansion of  wheat  fields,  and  that  had  been  accom- 
panied by  a  very  great  migration  from  the  United 
States  into  Canada.  Granting  a  preference  to  Canada 
would  go  lar  to  stimulate  a  transference  of  the  popu- 
lation from  the  whcat.growing  areas  of  the  United 
Sutes  to  Canada.    But  the  United  States  had 
rapidly  become  much  more  of  a  manufacturing 
conatry,  so  Uut  the  amount  of  wheat  it  could 
spare  for  export  had  been  recently  a  diminish- 
ing quantity,  and  there  had  been  a  tendency  for 
immigration  into  the  United  States  to  be  a  steady 
stream.   In  conclusion,  he  referred  to  the  great 
vaiiation  of  the  sources  of  supply  of  wheat,  from 
Argentina,  India,  and  Australia,  and  pointed  out 
the  importance  of  depending  on  a  world-wide  supply, 
and  not  doing  anjrthing  to  restrict  our  source  of 
supply  to  one  or  two  parts  of  the  w«ld. 
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abecdutely  indifierent  to  the  noUUe  fiscal  adTantace» 
had  been  granted  to  ns  Iqr  our  nearest 
colfute,  and  at  Montred  it  was  mentioned  that  dace 
that  rdMte  the  cash  valne  accorded  to  Britfah  trade 
and  manuhctnres  amounted  alrecdy  to  /2,6oo,ooo, 
and  hf  now  the  figure  would  probably  be  ;£"3,500,ooo. 
It  was  unsatisfactoiy  that  we  should  receive  that 
ccMitribation  and  not  be  willing  to  enquire  fully 
whether,  without  substantially  raising  the  cost  of 
living,  we  could  not  reciprocate  in  some  way  accept- 
able to  the  Colonies.  Discussion  had  been  pleaded 
for  on  the  basis  of  facts  and  figures,  but  he  also 
asked  that  human  experience  should  be  regarded ; 
it  was  not  sufficient  to  ask  at^ectly  far  somethiDg ; 
we  should  be  able  to  urge  the  requirements  by  some- 
thing tangible.  The  subject  having  been  allowed  to 
drift  on  to  party  lines,  with  the  consequent  acerbation 
of  tbe  discussions  on  it,  it  was  difficult  to  find  meo 
free  from  partisan  political  affinities. 

A  hearty  vote  of  thanks  was  accorded  to  the 
anthtn:,  tm  the  motion  of  the  Chaiuun. 

Sir  Ckablks  Kennedy,  in  reply,  thanked  his 
audience,  and  more  particulariy  the  speakers,  for  the- 
Idnd  reception  given  to  his  paper.  The  points  which 
had  been  made  by  the  speakers  would  add  much  to 
the  value  of  the  record  in  the  Journal  He  had 
dealt  slightly  with  the  question  of  local  taxation,  but 
full  inAxmation  is  nmtained  in  the  writings  of  Sir 
Robert  Giffen  quoted  in  the  paper.  A  section  OD 
employment  had  been  sketched  in  the  first  instance,, 
but,  in  view  of  the  able  analysis  of  the  last  Board  of 
Trade  Blue-book,  to  be  found  in  the  Society's 
foumal  of  the  24th  of  February  last,  it  seemed 
unnecessary  to  compile  another  version  of  the  subject. 


Mr.  Nathaniel  Cohen  supported  the  general 
tenour  of  the  plea  in  the  admirable  paper  of  Sir 
Charles  Kennedy,  because  it  agreed  with  the  proposal 
which  he  supported  at  the  Congress  at  Montreal 
nearly  18  months  ago  on  behalf  of  the  Chambers  of 
Commerce  and  which  was  carried  unanimously.  But 
he  did  not  agree  with  the  plea  for  further  discussion 
aa  the  present  House  of  Commons,  for  the  continual 
recital  of  ofamons  from  QuniUar  speakers  in  that 
assembly  did  not  seem  to  forward  the  question 
at  all,  and  there  seemed  a  tendency  to  avoid 
prants  which  were  the  very  crux  of  the  matter. 
Mr,  Bousfield  had  mentioned  the  great  importance 
of  not  raising  the  cost  of  living,  with  the  view  to 
retaining  the  residential  amenities  of  this  island, 
but  that  gentleman  ignored  the  vety  keynote  of  those 
who  came  forward  to  urge  the  greater  development  of 
our  Colonies,  viz.,  that  under  the  existing  conditions 
we  were  within  measurable  distance  of  finding  the 
cost  of  food  riang  frcon  natural  causes.  Fully  90 
per  cent,  the  most  fixtile  lands  of  Canada  had  not 
yet  been  bronght  under  cultivation.    Feofde  seemed 


THE  REGISTRAR-GENERAL'S  ANNUAL 
REPORT. 

The  Report  of  the  Registrar-Ceneral  of  Births, 
Deaths,  and  Marriages  in  England  and  Wales, 
issued  recently,  shows  that  the  fall  in  the  birth- 
rate has  not  been  checked.  The  method  of  measur- 
ing  the  birth-rate  by  calculating  the  proportion  of 
births  per  1,000  women  of  conceptive  age  (15-45 
years},  as  an  alternative  to  calculating  the  proportion 
of  the  total  population,  is  for  the  first  time  adopted 
in  this  report.  It  is  bdieved  by  the  Registrar-General 
to  be  a  preferable  method  by  which  to  measure  the 
birth-rate.  Unfortunately,  it  discloses  even  a  greater 
fall  than  has  hitherto  been  shown.  Tbe  proportion 
of  total  Urths  per  1,000  women,  aged  15-45  y^*"* 
taking  three-year  periods,  is  as  below  :— 

1870-1,        i88o->.       1690-3,       1900-a.  190J. 

■537.      »477.     "9-7.      iM'S-  113-8. 

The  inoportkm  of  legitimate  Imths  per  1,000  married 
women,  aged  15-45  years,  fell  fropr^U'Sli^  f  870-2, 

Digitized  by  LaOOg  iC 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


Marek  S4,  1905. 


*o  333'3  >°  1903>  And  of  niegitimates  in  the  same 
period  from  17-0  to  8-4.  The  deaths  registered  in 
Kngland  and  Wales  during  1^03  were  in  the  propor- 
tion of  15-4  per  1,000  persons,  being  the  lowest  rate 
liitherto  attained,  the  next  lowest  being  16-2  in  1902. 

The  decrease  in  the  marriage  rate  continues.  The 
-subjoined  Table  shows  the  annual  marriage  rates  of 
itoth  bachelors  and  widowers,  and  both  ipinitera  and 
widows,  calculated  on  those  sections  of  the  popula- 
tion aged  15  years  and  upwards  : — 


Bachelon.   Widowera.    SpinitcTi.  Widowt. 


1880-82  ... 

5S-7  . 

.  58-2 

56*9 

..  i8-2 

1890-92  ... 

.    54-8  . 

.  53-4 

54-5 

..  16-3 

1900-02  ... 

.    547  . 

■  44-4 

53-0 

14-4 

1903  

54-0  - 

.  40^ 

..  s»* 

13-4 

It  wQl  be  seen  that  the  decrease  in  the  marriage  rate 
is  general,  but  it  is  ccouiderably  greater  among 
widowers  and  widows  than  among  the  unmarried  of 
«ither  sex. 

It  is  good  to  observe  the  steady  iall  in  the  mor- 
-tality  of  pulmonary  tubercolosis.  It  continued 
throaghont  the  period  covered  by  the  present  report, 
the  loss  of  life  from  this  dread  disease  being  now 
•only  three-fourths  of  what  it  was  twenty-fi\'e  years 
ago.  Unfortunately  similar  comfort  is  not  to  be 
•derived  from  the  cancer  statistics.  The  deaths 
referred  to  cancer,  or  malignant  disease,  amounted  to 
39,089,  exceeding  by  2,795  average  number  in 
the  previous  ten  years  corrected  for  increase  of  popu* 
iation.  Among  males  the  corrected  nombers  were 
in  excess  by  15  per  cent.,  and  among  females 
7  per  cent.  If  the  deaths  from  malignant  disease  be 
calculated  on  the  aggregate  population  the  (fisease 
appears  to  have  exacted  a  death  total  at  all  ages  <tf 
732  per  million  among  males  and  of  1,003  million 
^ong  females.  Both  these  rates  are  the  highest  on 
record.  The  following  fignres  give  the  rates  of  mor- 
tality from  cancer  per  million  living  at  each  of  five 
igroups  above  the  35th  year,  the  "average"  being  the 
average  rates  in  the  five  years  immediately  preceding 
1903:— 


35    -650  ••"  'fi"' 

45    1*9x1  ••••  2*039 

55    3-987  ....  4''64 

65    6*287  ....  6*626 


75  and  upwards. .     7-077       ....  7*571 

Compared  with  the  average  in  the  previous  fire 
-years  the  increase  of  cancer  mortality  in  1903  was 
greatest  at  the  higher  ages.  Other  figures  show  that 
in  both  sexes  the  increase  appears  to  have  been 
greatest  in  the  urban  counties. 

1853,  304.  out  of  ever)-  1,000  men,  and  439  out 
of  every  1,000  women  who  married  signed  the  mar- 
riage register  by  mark.  In  1903,  only  19  out  of 
4,000  bridegroomb  and  23  out  of  1,000  brides  failed 
to  sign  thdr  names.  la  the  year  ^onder  notice,  of 
the  total  number  of  illiterates  55  per  cent,  were 
women  and  45  per  cent.  men.   In  London,  which  is 


exceptiorul,  the  number  of  husbands  who  signed  the 
marriage  register  by  mark  averaged  22,  and  the  numbo- 
of  wives  averaged  3 1  per  i  ,000  marriages.  But  illite- 
racy is  practically  confined  to  a  group  of  five  registra- 
tion districts — London  City,  Bethnal-green,  White- 
ch^,  St.  George-in-the-£ast,  and  Mile-end  Old 
Town.  Excluding  these  districts  the  proportions  of 
illiteracy  in  London  will  be  reduced  to  nine  signa- 
tuKS  by  mark  of  husbands  and  12  of  wives  in  every 
1,000  matriages.  In  the  fdlowing  Table,  the  five 
districts  are  compared  with  the  remainder  of 
London  — : 


Sifnatureby 

^  5 

R«giatntloii  ^itrict. 

■urk,  per 

1,000 

1903. 

Hns- 
banda 

Wivet 

r  ^ 

89 

85 

359 

»3-3 

37 

63 

27-3 

164 

240 

461 

2651 

St.  George-in-tlie-East 

37 

123 

"5 

241-0 

Mile-end  Old  Town  . . 

25' 

241 

483 

894 

The  above  five  districts 

150 

210 

320 

117-4 

The  remainder  of  Lon- 

9 

12 

4 

2 '2 

Nearly  all  the  signatures  by  mark  in  London  City, 
and  in  MUc-end  Old  Town,  occurred  in  marriages  of 
foreign  Jews.  The  apparent  discrepancy  between 
the  lai^e  propration  of  Jewish  maniages  in  Mile-end 
Old  Town,  and  the  comparatively  small  population 
of  foreigners  resident  in  the  district,  is  due  to  the 
fact  that  many  of  the  marriages  are  those  of  Jews 
resident  in  St.  George-in-the-East,  Whitechapel. 
Bethnal-green,  and  other  districts. 


CORRESPONDENCE, 


METHODS  OP  DESIGN  EMPLOYED  IK 
MOHAMMEDAN  ART. 
In  the  brief  interval  between  the  reading  of  Mr. 
Hankin's  paper  on  Wednesday  last  and  ttie  report  of 
it  in  our  Joumtd  of  this  evening  [the  17th  March}  I 
forgot  to  add  many  of  my  remarks  on  his  brilliant 
paper  to  the  "proof"  received  by  me ;  and  I  would 
like  to  make  good  some  of  these  omissions  in  the 
present  memorandum.  In  expressing  my  personal 
opinion  that  Mr.  Hankin  pushed  his  ingenious 
theory  too  far,  I  stated  that,  while  in  India,  I 
had  employed  all  classes  of  craftsmen,  under 
uy  own  eyes,  and  that  on  whatever  work  I  em- 
ployed them,  they  never  used  any  kind  of  design 
whatever.  The  designs  "  in  jeweller's  books  were 
mere  advertisements  for  the  attraction  of  Europeans, 
were  never  worked  from.  It  ans  fatal  tor  success  to 
tdl  Indian  craftsmeaittSiaiKidi'  kotO^^o^  majter- 
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picM  of  their  own,  if  you  told  them  to  reproduce  it 
exactly;  for  in  daplicating  it  vith  mechanical  ex- 
actilude  th^  destroyed  all  its  artistry,— the  beanty, 
and  the  life  the  artist's  thought  and  sleight  had 
given  to  it.  The  only  way  to  possess  yourself  of  your 
desire  was  to  say : — "  May  God  help  you  to  devise 
another  thing  of  beauty  ["sparkling,"  "dancing," 
or  "  prancing "  thing]  like  this  you  did  for  me 
before,  of  the  same  weight  and  size,  and  equally 
alive  and  exquisite  ["sparkling"  &c.  over  again], 
and  equally  to  my  delight  and  your  honour : 
fmd  you  know  I  shall  not  haggle  over  the  price." 
Then  you  get  all  you  desire,  and  better.  It  was 
always  in  that  way  I  consolted  and  dealt  with  these 
craftsmen.  I  would  never  accept  trash,  and,  without 
any  bargaining,  I  always  paid  in  cash ;  and  £»  myself 
rad  fiiends  I  always  ucnred  tbe  best  Sldonia  wares ' ' 
of  my  day  in  Bombay.  Ne%-er  haggle  about  prices 
and  yon  will  alwajrs  get  tbe  best  value  for  money  in 
India,  as  well  as  everywhere  else  in  the  world. 
The  ivory  and  wood  carvers  would  execute  the 
most  intricate  "Arabesque"  designs  in  wood  and 
ivorj',  not  only  without  a  trace  of  geometrical,  or 
even  mechanical  planning,  but  seated  on  the  floor, 
crumpled  up  on  their  haunches,  and  using  their  knees 
as  the  only  support  of  the  strip  of  ivory  or  wood 
they  held  with  the  left  band,  and  worked  with 
the  right.  They  would  work  on  like  that  all  day, 
with  no  more  thought  of  the  geometry,  or  the  anatomy 
of  ornament,  than  have  the  bees  in  moulding  thdr 
wonderful  hexagonal  cells  by  tbe  rotation  of  their 
little  heads.  All  the  time  I  was  in  India  I  never  saw 
a  "  template  "  or  a  stencil  of  any  kind  used  ;  and  I  said 
at  Mr.  Hankin's  lecture  that  I  was  sure  he  had  not ; 
and  he  at  once  acknowledf^ed  that  be  had  uot.  I  was 
observant  also  of  a  great  deal  of  house  building  in 
Bombay,  nearly  all  of  European  design  and  under 
European  superintendence.  The  only  exception  was 
a  little  mosque  in  the  north-east  quarter  of  the  Island, 
near  tbe  sea  shore,  under  Chinchpoogly  Hill.  It  was 
built  by  a  small  body  of  stonemasons ;  and  from  first 
to  last  not  only  without  a  draughted  plan,  but  without 
measurements.  I  have  often  dted  the  case  in  oppo- 
sitioD  to  my  distingmsfaed  friend  Sir  Caspar  Purdon- 
Clarke's  contention  diat  no  one  could  build  a  house 
without  a  plan.  I  was  officiously  with  these  masons 
daily;  and  only  occasionally  would  they  have  an 
aside  consultation  over  some  hitch  in  the  construe- 
tion,  or  some  point  of  decoration, — which  was  nearly 
all  in  the  proportion  of  the  construction,— and  then 
they  would  trace  ont  their  casual  "plannings"  in 
the  dust  on  the  ground,  and  with  their  fore- 
fingers, or  I  would  help  them  with  my  walking- 
stick.  I  do  not  know  how  it  is  done — by  instinct, 
by  rote,  or  by  divine  inspiratifm  (t.  a,  genius).  I  only 
know  that  Oie  thought  of  "  Glory  to  God  "  works 
wonders  by  the  hands  of  these  vatsa.,  Hindus  and 
Mnalim^  and  .that  honest  p^rment,  as  God's  blessing 
on  their  work,  fills  them  with  devout  gratitude,  and 
enthusiastic  gratification  in  it. 

Geosgx  Bi&dwooo. 


GENERAL  NOTES. 


Basutoland. — The  B^toland  census  shows  m. 
mlher  startling  increase  in  numbers.  Comparing 
1891  with  1904,  the  population  has  increased  fron> 
318,324  to  347,731,  en:  close  upon  60  per  cent.,  the- 
increase  in  fenudes  bring  over  64  per  c«it.  Not- 
withstanding the  efforts  made  by  the  Chief  Lerothod* 
to  collect  the  money  necessary  for  an  industrial  school 
—  he  has  collected  ;^4,5t)4,  and  a  director  has  been 
appointed,  plans  drawn  up,  and  tbe  buildings  com- 
menced— the  daily  average  number  of  scholars  in  the- 
schooU  is  only  10,401.  The  Resident  Commissioner,, 
in  his  report  just  published  (Cd.  2238),  says  that  the 
increasing  desire  for  some  form  of  education  exhibited 
by  a  section  of  the  people  is  by  no  means  universally 
fdt.  The  bulk  of  tbe  jroung  people  are  growing  up' 
without  education  as  it  is  understood  in  Europe. 
"  But  it  would  be  an  error,"  says  Mr.  Sloley,  "  to 
descnbe  as  ignorance  the  condidon  of  the  natives- 
who  do  not  pass  through  the  schools,  who,  as  a  ruler 
are  capable  of  displaying  an  acute  intelligence,  and  a 
thoughtfulness  which  have  nothing  in  common  with 
scholastic  training,  but  are  acquired  by  the  primitive 
methods  of  keen  observation,  and  a  perpetual  inter- 
course of  man  with  man." 

Aetists  and  Students  in  Italy.— Mr.  Consul* 
Generd  Neville-Rolfe  is  andous  to  make  it  generally 
known  that  the  new  regulations  for  the  admission  of 
artists  and  students  gratis  to  tbe  Italian  galleries  and 
excavations  are  much  more  stringent  than  they  have- 
been  hitherto.  In  the  case  of  artists  and  students- 
they  should  now  submit  their  credentials  to  the  Italian 
ambassador  in  Loadon,  and  on  his  certificate  a  pass- 
will  be  granted.  Until  lately  the  certificate  of  the 
Artists'  Consul  was  accepted.  Now,  unless  the  artist 
has  provided  himself  with  a  certificate  from  theltaUan 
Ambassador  in  his  native  country  he  must  make  his. 
application  to  the  ambassador  accredited  to  the  Court 
of  Rome,  who  must  first  judge  whether  tbe  applicant 
belongs  to  a  "recognised  academy,"  and  if  in  hls- 
judgment  he  does  so,  forward  his  application  to  the 
Minister  of  Education,  who  eventually  sends  a  pass 
to  the  Embassy  where  it  is  usually  forwarded  to  the 
Consulate  of  the  city  from  which  the  application  is- 
made,  and  then  by  the  Consul  transmitted  to  the 
applicant.  Tbe  pass  when  obtained  permits  the 
bearer  to  measure,  sketch,  and  photograph,  and  to 
go  in  and  out  of  the  gallery  or  excavation  free  as 
often  as  he  pleases.  If  he  wishes  to  copy  a  picture- 
he  must  apply  to  the  Director  of  the  Gallery  in  which 
it  is  exhibited,  who  will  inform  him  under  what  con- 
ditions he  may  work.  Amateurs  can  obtain  admission 
to  photogr^h  on  q)iJication  to  the  Director  of  the 
gallery  or  excavatioa  in  question.  The  apfJicatioik 
must  be  on  stamped  paper  of  60  c.;  shi^daii  be 
procured  of  any  tobacconist  in  Ijaly.  *  . 
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meetings  op  thf  society. 
Ordinary  Meetings. 
Wednesdar  eveiungs,  at  8  o'clock  :— 

Makch  29. — "  British  Woodlands.'*  By  the 
KiGHT  Hon.  Sia  Herbert  Maxwbli.,  Bart., 
M.P.  R.  C.Munro-Fkrguson,  M.P.,  will  preside 

,  April  5. — "  Ancient  Architecture  of  the  Great 
Zimbabwe."   By  Richard  A.  Hall. 

.  April  13. — "  The  Industrial  Resources  or  the 
State  of  Matto  Grosso,  Brazil."  By  Georoe  Tor- 
AAHCE  Milne,  F.R.G.S. 


Indian  Section. 
Thursday  afternoons,  at  4.30  o'clock: — 
•  April  6, — "  The  Prospects  of  the  Shan  States," 
By  Sir  J.  George  Scott,  K.C.I.E.  {"Shway 
"t'oe  "),  Superintendent  and  Political  Officer,  Southern 
Shan  States.  The  Most  Hon.  the  Marquis  of 
Bath,  will  pieside. 

Colonial  Section. 
iTuesday  afternoons  at  4.30  o'clock  ; — 
.  March  28. — "  The  Manufactures  of  Greater  Bri- 
^in.— XI.  Anstralaaa."  By  the  Hon.  Walter 
Haktwell  Jaues,  K.C.,  Agmt-General  for  and 
I»te  Premier  of  Western  Australia.  Hon.  Sir  John 
Alexander  Cockqurn,  K.C.M.G.,  will  preside. 

May  23.— "The  Cape  to  Cairo  Railway."  By 
Sir  Charles  H.  T.  Metcalfe,  Bart.,  M.InsUCE. 


Applied  Art  Section. 

Tuesdays,  at  4.30  or  8  o'clock: — 

April  ii,  4.30  p.m. — "The  Monumental  Traat- 
ment  of  Bronze."  By  J.  Starkie  Gardner.  Sir 
Gforge  Birdwood,  K.C.I.E.,  C.S  I.,  will  preside. 

May  16,  4,3a  p.m. — "  Popular  Jewelry."  By 
Monsieur  Rene  Lalique  (Paris).  Arthur 
Lasbnbt  Liberty,  J.P.,  will  preside. 


Cantor  Lectures. 
Monday  evenings,  at  8  o'clock : — 

Herbert  Laws  Webb,  "Telephony." 
Four  Lectures. 

Lecture  III.  — March  ti .  —  TeUphoHe  Ex- 
changes.— Requirements  of  a  telephone  exchange — 
Early  types  of  switchboard— Evolution  of  multiple 
switchboard — Switchboard  signals — Automatic  sig- 
nals—Various types  of  exchanges — Various  methods 
of  operating — Common  battery  exchanges- Distri- 
bution of  wires — Power  plant— Telephone  buildings 
— Automatic  exchanges— Conduct  of  telephone  traffic. 

Lecture  IV.  —  April  3.  —  Defel.>pmmt  and 
Tariffs. — Supremacy  of  telephonic  communication- 
Essential  features  of  modem  tdephone  service— Or- 
ganisation of  tdephone  plant  and  bu^ness— Evolu- 
tion of  telephone  rates — Scientific  telephone  tariff-^ 
Effect  of  area  on  cost — Varying  demands  of  con- 
sumers—Graded classes  of  ser\ice — Telephone  de- 


velopment in  different  countries — Long '  distaiicfr 
service  and  rates. 

Alan  S.  Cole,  C.B.,  "Some  Aspects  off 
Ancient  and  Modern  Embroidety."  Two' 
Lectures.   May  i,  8. 

Henry  Willock   Ravenshaw,  Assoc. ' 
M.Inst.C.E.,  Mem. Fed. Inst. Mm. Eng.,  "The 
Uses  of  Electricity  in  Mines."   Two  Lectures. 

May  15,  iz. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

SfoNDAY,  March  37. ..SOCIETY  OF  ARTS.  Jolm-strert. 

Ad«lphi,  W.C,  8  p.m.    (Cantor  L«ctiu«.)    Ur. ' 
Herbert  Laws  Webb,  "Telephony."  (Lecture  III,)' 
Snrvejors;  it.  Great  George- street.  S.W.,  8  p.m. 
Mr.  F.  Oliver  Lyons.  "  Tbe  Ratins  of  Railway*—  . 
dwir  Over-Taxatioii ;  ib  Cause*  and  iu  Rnne- 
dies." 

Geographical,  Univenity  of  London,  BnriingtoB- 

gardens.  W.,  8|  p.m.  -  - 

Actuaries.  Staples-inn  Rail.  Holbon,  $  p.m. 
Camera  Club,  CbaHng- cross -roadv  W.C,  8}  p.m. 
Uedical,  11,  Cbandos- street,  W.,  8(  p.m. 
Tuesday,  March  a8... SOCIETY  OF  ARTS,  John-street, 

Adelphi,  W.C,   4i  p.m.     (Colonial  S^ctioa.) 

Hon.  Walter  Hnrtvell  James, "  Tlie  Uannfactorcs 

of  Greater  Britain.— IL  Australasia." 
Royal  Institation,  Albemado-itnet,  W.,  5  ^jm. 

Prof.  W.  E.  Dalby,'  "Vibration  Probletot  in 

Rngineerins"   {T.ecture  IL) 
Medical  and  Chiniigical,  so,  Haoover-aqnan,  W., 

8|  p.m. 

Civil  EuKiueers,  >5,  Great  GAOrgO' street,  S  W., 
8  p.m.  Ur.  C.  S.  K.  Palmer,  ■'  Coolgardie  Water 
Supply." 

United  Service  Institution,  Whitehall.  S.W.,  3  p.m. 

the  Hon.    T.    F.  Fremantle,  "Modem 

Uilitaix  Rifles." 
Colonial  Inst..  Whitehall  Rooms,  Whitehall- plac*. 

S.W.,  4j  p.m.   Ur.  C.  K.  Codce,  "Emigratitm  of 

State  Children." 
Horticultural,  Vincent-square,  Westminster,  S.W., 

3  p.m.   Mr.  Frank  Pink,  "  Bananas." 
Wkdnbbimt,  Mak:h  19  ..SOCIETY  OF  ARTS,  John -tlraet, 

Adelphi,  W.C,  8  p.ti.    Biiht  Hon.  Sir  Heritert 

Maxwtll,  "British  Woodlands." 
Chemical,  Burlington-honse,  W.,  |}  p.m.  Annnal 

Meeting. 

Ease  India  Association.  Caxton  Hall,  Westminster, 
S.W.,   4  p.m.      Mr.   D.   Edwards  -  Radclyffe,  ■ 
' '  K  amie,  the  Textile  of  the  Future :  a  Promising  . 
Industry  for  India." 
IS1URSDAY,  March  30  Royal,  Bnrlingfam-hoase,  W.,  4}  p.B. 
< '         Antiquaries,  Bnrlingtcm-bonse,  W.,  p.m. 

Royal   Institution,  Albemarie -street,  W.,  9  pm- 
Hr.  T.  G.  Jackson,  "llie  ReaaonableseM  of 
Architecture." 
Camera  Club,  Charing- cross -road,  W.C  ,  8}  p.m. 
Friday,  March  ji... Royal  Institution,  Albemarle-street,  W., 
g  p.m.,  Prof.  Joseph  Wnght,  ''The  ScinllSc 
Study  of  Dialects."  _ 
Art  Wo  kers'  Guild,  Clifford's-inn  Hall.  Fleet-ctmt. 
B.C.,  8  p.m.    P^ter  on  "  Furniture  in  Rdation  to 
Arcbttet'ture." 
Mechanical  Engineers,  Storey' s-gate,  Westminster, 
S.W.,  8p.m.    Prof.    liavid  S.  Capper,  "First 
Report  ta  the  Steam-engine  Research  Committee.** 
Satvrdat,  April  i. ..Royal  InstitntioD,  Albemarle •  stret t,  ^ 
W-,  3  p.m.    Lord  Kayleigfa.  "  Some  Controverted 
nestloBS  of  Optics."   (Lecture  ^ 
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FRIDAY,  MARCH  31,  zgos- 


Ail  eommmieatbms  for  )A«  Soeitty  should  be  addnssed  to  th*  Secretary,  yokm-streei,  Adel^i,  iMidon,  W.C. 


NOTICES, 


NEXT  WEEK. 

Monday,  April  3,  8  p.m.  (Cantor  Lec- 
ture.) Herbert  Laws  Webb,  "Telephooy/* 
Lecture  IV. 

Wednesday,  April  5,  8  p.m.  (Ordinary 
Meeting.)  Richard  N.  Hall,  "  The 
Ancient  Architecture  of  the  Great  Zim- 
babwe." 

Thursday,  April  6,  4.50  p.m.  (Indian 
Section.)  Sir  George  Scott,  K.C.I. E. 
(Shway  Yoe).  "  The  Fnwpecte  of  the  Shan 
SUtes." 

Further  details  <tf  the  Society's  meetings 
will  be  found  at  the  end  of  this  number. 


CANTOR  LECTURES. 

On  Monday  evening.  27th  inst.,  Mr.  H.  L. 
Webb  delivered  the  third  lecture  of  his 
Course  on  "  Telephony." 

The  lectures  will  be  published  in  the  youmal 
during  the  summer  recess. 


COLONIAL  SECTION. 

Tuesday  afternoon,  March  38th ;  The 
Hon.  Sir  John  Alexander  Cockburn, 
K.C.M.G.,  in  the  Chair. 

The  paper  read  was  "  The  Manufactures  of 
Greater  Britain.  II.— Australasia."  By  the 
Hon.  Walter  Hartwell  James,  K.C., 
Agent-General  for  Western  Australia. 

The  paper  and  report  of  the  discussion  will 
be  published  in  a  future  number  of  the 
yournal. 


COVERS  POR  JOURNAL. 

For  the  convenience  of  members  wishing 
to  bind  their  volumes  of  the  Journal,  cloth 
covers  will  be  supplied,  post  free,  for  is.  6d. 
each,  on  application  to  Ihe  Secretary. 


THE  SOCIETY  OF  ARTS  AND  THE 

LONDON  INSTITUTION. 

The  Council  think  that  the  members  of  the 
Society  may  desire  to  have  some  information 
about  the  proposal  which  has  lately  been  made 
,for  an  amalgamation  of  the  London  Institution 
with  the  Society  of  Arts,  and  they  therefore 
think  it  well  to  submit  to  the  members  gene- 
'  rally  the  following  short  report  on  the  questim 
as  it  now  stands. 

In  the  latter  part  of  last  year  an  informal 
suggestion  was  made  by  Mr.  W.  T.  Shaw,  a 
member  of  the  Socie^,  and  one  of  the  pro- 
prietors of  the  London  Institution,  that  the 
Institution  and  the  Socie^  should  in  some 
way  or  another  unite  their  forces  and  combine 
into  a  single  body.  After  a  certain  amount  of 
private  discussion,  the  proposal  was  submitted 
to  the  Board  of  Managers  of  the  London 
Institution  and  to  the  Council  of  the  Society  of 
Arts,  and  it  so  far  commended  itself  that  both 
bodies  agreed  to  the  appointment  of  a  com- 
mittee composed  of  representatives  of  the  two 
bodies  for  its  further  consideration.  Such 
a  committee  was  accordingly  appointed  in 
November,  the  representatives  of  the  Society 
being— The  Right  Hon.  the  Lord  Chief 
Justice,  G.C.M.G.,  Sir  William  H.  Preece, 
K.C.B.,  Sir  Owen  Roberts,  M.A.,  U.CL., 
F.S.  A.,  Sir  John  Wolfe-Barry,  K.C.B.,  F.R.S.. 
and  Sir  Henry  Trueman  Wood  (secretary)  ; 
and  those  of  the  London  Institution — William 
Henry  Smith  Aubrey,  LL.D.,  Frederick 
Hovenden  (honorary  secretary),  Cecil  Frederick 
Joseph  Jennings,  C.C.,  William  Thomas 
Shaw,  Major  John  Amory  Travers,  and 
Robert  W.  Frazer,  LL.B.  (secretary).  This 
Committee  has  held  three  meetings,  at  all  of 
which  the  Lord  Chief  Justice  presided,  and 
eventually  they  submitted  an  identical  Report* 
to  the  governing  bodies  of  the  two  Institutions. 
This  Report  recommended  an  unalgamatioa 
of  the  two  Corporations,  and  indicated  the 

*  a  cop7  of  this  Report  will  be  sent  io^aj  member  who 
likes  to  apply  to  the  SccrrtiEfgitj2ed  by  CjOOQlC 
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lines  on  which  such  an  amalgamation  might 
be  canied  out. 

The  Report  was  approved  by  the  Board  of 
Managers  of  the  London  Institution  on  Feb- 
ruaiy  9th,  and  by  the  Council  of  the  Society  of 
Arts  on  February  13th ;  after  which  the  pro- 
posal was  submitted  to  H.R.H.  the  Prince  of 
Wales,  the  President  of  the  Society,  and 
received  His  Royal  Highness's  approval.  In 
each  case  it  was  decided  that  the  matter  should 
be  submitted  for  decision  to  a  General  Meeting 
of  each  body.  The  Annual  General  Meeting 
of  the  Loqdon  Iqstitntion  will  be  held  on  the 
38th  of  April  next,  but  the  Council  understand 
that  the  proposal  will  be  considered,  and 
a!  decision  taken,  at  a  special  meeting  to  be 
■summoned  for  the  purpose  on  the  12th  of  the 
month.  The  Annual  General  Meeting  of  the 
Society  of  Arts  mil  not  be  held  until  the 
28th  of  June,  and  the  question  can  either  be 
submitted  to  the  members  of  the  Society  on 
that  day,  or,  supposing  that  the  proposal  is 
approved  by  the  Proprietors  of  the  London 
Institution,  at  3  special  meeting  which  the 
Council  are  quite  prepared  to  summon,  if 
necessary,  at  an  earlier  date. 

The  opinion  of  counsel  has  been  taken  as  to 
the  best  means  of  carrying  out  a  combination 
such  as  has  been  suggested,  and  the  Committee 
has  been  advised  that  the  most  convenient 
and  probably  the  least  costly  method  would 
be  to  obtain  an  Act  of  Parliament.  The 
Proprietors  of  the  London  Institution  will 
therefore  be  asked  to  authorise  their  Board  of 
Managers  to  promote  an  Act,  and,  if  they 
agree,  a  similar  proposal  will  be  submitted  to 
the  general  meeting  of  the  members  of  the 
Societ|r  of  Arts. 

The  Council,  however,  do  not  think  that 
they  should  wait  until  a  general  meeting 
can  be  summoned  before  they  inform 
the  members  as  to  the  reasons  which 
have  induced  them  to  regard  favourably  a 
proposal  of  so  important  a  nature,  and  one 
which  will  have  such  great  influence  on  the 
future  of  the  Society.  It  is  no  small  matter 
to  break  with  the  traditions  of  a  century  and 
a-half,  and  to  make  a  new  departure  at  a 
time  when  nothing  seems  to  call  for  sweeping 
change.  As  the  members  can  well  under- 
stand, it  was  not  without  very  careful  con- 
sideration and  some  hesitation  that  the  Council 
accepted  a  proposal  involving  such  novel  con- 
ditions. For  the  Society  is  now  in  a  very 
prosperous  condition.  Its  members  are  as 
numerous  as  they  have  ever  been  since  the 
foundation  of  the  Society  150  years  ago.  Its 


finances  are  sound,  for  though  it  possesses  no 
endowment,  and  its  margin  of  income  over 
expenditure  is  not  large,  it  has  been  able  in 
the  course  of  the  past  twenty  years  to  accumu- 
late out  of  its  income  a  reserve  fund  of  more 
than  j£2o,ooo.  This  has  been  effected  in 
despite  of  the  fact  that  the  Council  have 
always  felt  that  it  was  the  duty  of  the  governing 
body  of  the  Society  to  expend  on  the  members 
the  income  which  the  members  provided,  and 
not  to  attempt  to  build  up  a  large  accumulation 
out  of  current  reveou.  '  They  h&ve  no  reason 
whatever  to  anticipate  any  falling  off  either  in 
the  number  of  members,  or  in  the  revenue  of 
the  Society,  or  tb  expec't  that  fhe  Society  will 
be  less  prosperous  in  the 'Imhf^diate '  fiiture 
than  it  has  been  in  the  immediate  past.  It 
is  certain  therefore  that  they  have-  tio  cause 
for  recommending  to  iSus  members  any  change 
which  would  involve  any  considerable  altera* 
tion  in  the  work  of  the  Society,  df  any 
cessation  of  the  various  lines  of  work  to  which ' 
it  has  devoted  itself.  ' 

There  was,  however,  one  particular  point 
which  appealed  very  strongly  to  the  Coundl.  ' 
As  the  members  are  aware,  the  Society's 
present  premises,  which  were  built  for  the 
Society  in  the  year  1775  by  the  brothers  Adam, ' 
are  not  its  own  freehold.  The  original  lease, 
granted  for  99  years,  expired  in  1867.  It  was 
renewed  that  year  fbr  a  period  of  30  years,  and 
this  period  came  to  an  end  in  1897,  when  the 
lease  was  further  renewed  for  a  period  of  seven 
years,  ending  in  1904.  The  Society's  landlord, 
Mr.  Geoige  J.  Dnimmond,  felt  himself  unable, 
without  injury  to  the  other  portions  of  his  estate 
in  the  Adelphi,  to  lease  a  portion  of  it  for 
a  lengthened  period ;  and  at  the  present  time 
the  Socie^  are  practically  tenants-at-will,  with 
an  option  of  the  tenancy  being  terminated  at 
two  years'  notice  on  either  side.  The  Council 
think  it  right  to  say  that  they  fully  appreciate 
the  motives  which  have  actuated  Mr.  Dnim- 
mond in  the  matter,  and  they  feel  that  the 
Society  is  indebted  to  him  for  the  very  liberal 
and  friendly  way  in  which  they  have  always 
been  treated ;  but,  at  the  same  time,  the 
situation  cannot  be  regarded  as  a  satisfactory 
one,  either  for  landlord  or  tenant,  and  the 
Council  therefore  would  welcome  any  proposal 
which  would  ensure  the  Society  in  the 
possession  of  suitable  premises,  either  on 
the  present  site,  or  in  some  other  suitable 
position.  It  must,  however,  be  remem- 
bered that  the  present  building  is  quite 
inadequate  for  the  growiiig  needs  of  the 
Society.   The  nwftiiwi5pGoO^@ent  for 


M»f^k  J..  1^,5.  JOURNAL  OF  THE  SOCIETF  OF  ARTS, 


5'3 


all  except  exceptionally  large  meetings,  and 
there  is  do  complaint  to  be  made  about  its 
Convenience.  -  As  much  canoot  be  said  for  the 
Society's  offices,  which  are  quite  insufficient 
for  Its  present  work.  There  is  also  very  poor 
accommodation  for  the  library,  in  fact  the 
accommodation  is  so  lacking  that  it  has  been 
quite  hopeless  to  attempt  to  keep  the  library 
up  to  date  in  the  way  in  which  it  ought  to  be 
kept.  Nor  is  the  accommodation  for  the  mem- 
bers themselves  by  any  means  such  as  they 
have  a  reasonable  right  to  expect.  There  is 
really  no  convenient  room  for  the  members* 
use,  and,  as  a  consequence,  the  premises  of 
the  Society  are  not  nearly  as  use&l  to  the 
members  as  they  oug^t  to  be. 

The  London  Institution,  though  a  good 
many  years  younger  than  the  Society  of  Arts, 
has  yet  a  most  distinguished  record.  For 
many  years  after  its  establishment,  in  1807, 
its  laboratories  afforded  valuable  means  for 
chemical  and  physical  research,  while  it  has 
always  provided  for  the  public  lectures  on 
subjects  of  Science,  Literature,  and  Art,  de- 
livered by  the  most  distinguished  men  and 
attended  by  large  audiences.  It  is  merely 
its  position  in  the  heart  of  the  City,  in  a 
locality  which  the  permanent  residents  have 
now  for  some  years  deserted,  that  has  militated 
against  the  continuance  of  Its  useful  and 
prosperous  career.  The  site  of  its  buildings 
in  the  very  heart  of  the  City,  is,  of  course, 
for  business  purposes,  of  very  great  and 
increasing-  value,  and  it  is  probable  that, 
whatever  might  be  the  future  of  the  Institu- 
tion, its  proprietors  would  find  it  desirable 
to  leave  the  building  in  Finsbury*  circus, 
realise  its  value,  and  establish  themselves 
elsewhere.  But  if  they  were  to  move  into  the 
western  district  of  London,  they  would  find 
themselves  in  the  midst  of  other  societies, 
established  for  similar  purposes,  and  doing  the 
same  work.  It  is  presumably  this  considera- 
tion which  has  led  them  to  suggest  an 
amalgamation  with  another  similar  body, 
rather  than  to  add  one  more  to  the  numerous 
sdentific  institutions  now  established  in  the 
western  part  of  the  metropolis. 

The  Council  have  no  doubt  that  the  union  of 
two  Institutions,  both  in  a  prosperous  condition, 
and  having  behind  them  a  long  record  of  useful 
labour,  would,  if  properly  carried  out,  produce 
an  Institution  of  very  great  influence,  and 
capable  of  carrying  out  public  objects  of  the  very 
greatest  ^ue.  At  the  same  time  they  would 
hesitate  to  recommend  the  amalgamation  to 
the  approval  of  the  members  if  they  felt  there 


was  any  probability  of  the  various  departments- 
of  the  Society's  present  work  being  abandoned, 
or  even  minimised  in  value.  They  would  hope 
that  the  new  Institution,  if  established,  would 
carry  on  the  meetings  at  which  so  many  of  the 
applications  of  Science  to  practical  purposes 
have  been  introduced,  or  described,  to  the 
public ;  that  the  Cantor  Lectures,  which  now 
form  an  encyclopedic  record  of  the  progress 
of  Applied  Science  for  the  past  half  century, 
would  still  be  continued ;  that  the  Journal, 
though  it  would  probably  be  enlarged  both  in 
size  and  scope,  would  lose  none  of  the  useful 
features  which  have  distingushed  it  since  its 
establishment  in  1853 ;  that  the  Society!s 
examinations,  which  have  assumed  during  the 
past  few  years  such  an  unexampled  develop- 
ment, would  be  continued ;  and  that  no  change 
would  be  made  in  the  work  of  the  Indian  antf 
Colonial  Sections.  But  on  the  other  hand  the 
Proprietors  of  the  London  Institution  would 
naturally  ezx>ect  that  the  work  to  which  their 
Corporation  has  devoted  Itself,  would  in  like 
manner  lose  none  of  its  importance,  and  that  the 
scope  of  the  new  Institution  should  be  extended 
so  as  to  include  lectures  on  matters  connected 
with  Pure  Science,  Art  and  Literature,  which 
have  not  hitherto  been  considered  to  come 
within  the  scope  of  the  more  practical  Society 
of  Arts.  The  magnificent  library  of  the  London 
Institution,  containing  over  loo.ooo  volumes 
(besides  the  circulating  library  of  37,000)  would 
be  supplemented  by  the  library  of  the  Society 
of  Arts,  and  its  value  still  further  increased. 
It  may  also  be  hoped  that  the  resources  of 
the  new  Institution  woiUd  permit  of  the  pro- 
motion of  scientific  research,  once  a  main 
object  of  the  Loudon  Institution,  but  of  late 
years  perforce  abandoned  by  it. 

Special  stress  must  be  laid  on  the  considera- 
tion that  the  union,  if  e£Eected,  would  be  an 
amalgamation  of  two  powerful  Institutions, 
and  not  an  absorption  of  one  by  the  other. 
The  objects  of  the  two  Institutions  are  of  so 
similar  a  nature,  and  their  membership  is  of 
so  closely  allied  a  character,  that  there  is 
little  fear  of  any  difficult  on  this  score,  or  any 
reason  to  apprehend  that  the  objects  which 
specially  appeal  to  the  members  of  eitiier 
Institution  would  be  neglected  in  consequence 
of  the  overpowering  influence  of  the  other. 

As  to  the  place  where  the  new  Institution 
might  establish  itself,  nothing  as  yet  can  well 
be  said.  Associated  as  the  Society  has  always 
been  with  its  historical  premises  inthe  Adelphi, 
it  would  naturally  be  a  wrench  to  a  majority  of 
its  members  if  that  associatiofi^were.  lubken ; 
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and  it  is  possible  that  if  after  full  consideration 
the  proposal  commended  itself  to  the  represen- 
tatives of  both  Institutions  alike,  arrangements 
might  be  made  for  obtaining  a  sufBcieotly 
large  airea  on  the  Adelphi  estate.  If,  on  the 
other  hand,  it  was  found  necessary  to  move, 
there  can  be  but  little  doubt  that  a  suitable 
site  ought,  without  much  difficulty,  to  be  found 
in  some  other  convenient  locality. 

Looking  at  the  matter  as  a  whole,  the 
Council  think  that  the  new  departure,  startling 
as  it  may  seem  to  many  of  the  members,  is 
one  which  ought  to  recommend  itself  to  their 
approval,  and  th^  trust  that  it  may  be  found 
to  offer  as  many  advantages  to  the  proprietors 
of  the  London  Institution  as  to  the  members  of 
the  Society  of  Arts.  How  and  in  what  direc- 
tions the  new  Institution  could  roost  usefully  ' 
develop  only  the  future  can  tell.  That  must 
depend  on  the  wisdom  and  the  care  of  those  ^ 
who  may  be  called  upon  to  direct  its  course. 
At  all  events,  a  conBdent  anticipation  may  be 
expressed  that  among  the  governing  bodies  of 
the  two  Institutions  material  may  be  found  for 
the  formation  of  a  new  governing  body,  ablft 
and  willing  to  devote  itself  to  the  promotion  of 
the  various  objects  for  which  the  two  corpora- 
tions were  founded,  in  the  same  way  as  the 
managers  of  the  London  Institution  and  the 
Council  of  the  Society  of  Arts  have  devoted 
themselves  to  the  promotion  of  similar  objects 
in  the  past. 
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APPLIED  ART  SECTION. 
Tuesday,  March  aist ;  G.  F.  Bodley.  R^A., 
io  the  chair. 

The  paper  read  was — 

WEST   dOUNTRY  SCREENS  AND 
ROOD-LOFTS. 

By  F.  Bligh  Bond,  F.R.I.B.A. 

In  introducing  the  subject  of  West  Country 
Screens  and  Rood-lofts,  a  few  preliminary 
remarks  upon  screen  work  in  its  more  general 
aspect  may  not  be  out  of  place. 

The  chancel  screen  is  a  feature  common  to 
Christian  churches  of  all  lands  and  times; 
but  whereas  in  some  countries  it  is  exceptional 
in  its  occurrence,  in  Britain  it  is  very  fre- 
•quently  met  with,  and  would  appear  to  have 


been  well-nigh  tmiversal  in  former  days — 
forming  one  of  the  most  essential  features  of 
the  English  parish  church. 

In  spite  of  the  ravages  of  time,  fire,  icono- 
clastic zeal,  and  last— but  not  least  in  its 
destructiveness-  nineteenth  century  "  improve- 
ments" and  "restorations,"  it  is  estimated 
that  there  yet  remain  some  two  thousand 
screens  or  parts  of  screens  in  our  churches, 
and  of  these  the  West  Country  furnishes  a 
large  proportion,  Devonshire  alone  contri- 
buting nearly  two  hundred  (some  of  course 
mere  fragments}  and  Somerset  about  half 
that  number.  This  abundance  of  screen-work 
seems  to  be  traceable  to  the  strength  of 
Oriental  influence  in  the  early  British  church, 
which  laid  the  foundation  of  many  peculiarities 
of  plan  and  arrangement  that  differentiate  our 
churches  from  their  continental  neighbours. 

The  earliest  church  builders  appear  to  have 
been  largely  influenced  by  Hebrew  tradition, 
and  to  have  based  their  plans  upon  that  of  the 
Jewish  Temple,  with  its  tripartite  divisions, 
separated  by  veils,  and  we  find  the  use  of  veils, 
and  of  screens  as  a  substitute  for  veils,  per- 
petuated not  .onty  in  the  Eastern  churches  of 
later  times,  but  in  the  early  and  mediaeval 
churches  in  these  islands.  Early  records 
testify  to  the  fact  that  in  the  Celtic  church  a 
solid  screen  or  barrier  was  built  between  nave 
and  chancel. 

The  churches  of  those  days  were  not  stone 
built,  but  were  of  wood,  or  wattle,  and  it  would 
appear  likely  that  wicker-work  was  largely 
used  in  the  construction  of  the  lighter  parts, 
as,  for  example,  partitions  and  screen-wurk. 
'  The  many  remains  of  Celtic  ornament  or  deco- 
'  rative  detail  as  applied  to  stone,  seem  to 
suggest  this,  as  they  exhibit  representations 
of  twisted  or  plaited  work,  interlaced  tuigs 
and  tendrils,  &c.,  and  in  some  cases  these  are 
elaborated  into  patterns  very  similar  to  those 
we  find  in  the  West  Country  wood  detail  of  a 
far  later  date.  The  sculpture  on  the  tomb  of 
Connac  (Rock  of  Cashel}  furnishes  a  good 
illustration  of  the  earlier  form  of  ornament,  and 
illustrations  of  its  later  counterpart  are  here 
given,  in  the  detail  from  the  screen  now  at 
Whitchurch,  South  Devon,  and  that  of  New- 
town, Montgomery  (Figs,  i  and  2). 

The  west  and  south-west  of  Britain  were  the 
stronghold  of  the  Celtic  race,  after  the  Saxon 
invasion,  and  in  these  districts  the  older  Church 
and  its  traditions  were  never  so  completely 
uprooted  as  in  other  parts  —  consequently 
we  may  expect  to  find  that  local  types  of 
church  building  ^|^(J^^a(t^i@^^  would 
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exhibit  their  characteristics.  In  addition  to 
this,  the  native  stooe  of  the  West— in  Wales, 
Cornwall,  and  Devon — was  chiefiy  of  a  rough 
and  intractable  nature^  incapable  of  beinj? 
wrought  into  fine  forms  by  the  mason  or  carver 
— hence  in  these  districts  the  mason's  art  was 
not  brought  to  so  great  a  pitch  of  excellence 
as  it  was  elsewhere,  and  it  naturally  follows 
that  more  attention  was  lavished  upon  the 
vood-work. 

We  may  thus  discern  two  reasons  for  the 
peculiar  abundance  and  excellence  of  the 
West  Country  wood-work,  of  which  the  me- 


but  in  spite  of  the  powerful  influence  of  the 
style  introduced  by  the  Romanesque  builders, 
the  oldest  British  forms  and  ideas  seem  to 
have  held  their  ground,  and  gradually  leavened 
the  whole  of  our  national  church  architecture, 
giving  a  peculiar  type  of  plan  in  which  the 
high  chancel  screen  is  universal,  screen-work 
of  wood  or  stone  being  found  in  every  part  of 
England,  but  nowhere  more  abundantly  than 
in  the  western  districts. 

There  was  a  type  of  stone-built  church 
common  in  Britun  in  early  days,  in  which  a 
solid  barrier  of  masonry  was  built  between 


Fio.  I. 


Detail  fkou  Whitchurch,  South  Devon. 
Fio.  a. 


Detail  froh  Newtown,  IfoirrooHEKT. 


^iseval  screens  and  rood-lofts  furnish  the 
choicest  examples,  these  having  been  from 
the  first  objects  of  especial  regard  and  vene- 
ration, towards  the  beautifying  of  which  every 
«f[ic>rt  was  made. 

Parallel  instances  may  be  found  in  Brittany, 
where  there  exist  a  number  of  fine  screens 
having  features  in  common  with  the  West 
British,  the  same  conditions  as  race  and  soil 
here  holding  good. 

Saxon  and  Norman  building  traditions  are 
chiefiy  concerned  with  the  mason's  art,  and 
there  appears  little  in  the  character  of  the 
decorative  detail  they  employed  to  suggest  a 
derivatifm  from  wicker-woric  or  tendril  forms  ; 


nave  and  chancel.  This  was  pierced  by  a 
single  opening,  not  much  wider  than  an  ordin- 
ary doorway.  In  this  we  seem  to  discern  the 
prototype  of  those  heavy  stone  screens  which 
are  occasionally  found  in  our  country  churches. 
Stone  screens,  are,  however,  of  unusual  occur- 
rence in  the  West  of  England,  though  they 
are  found  in  certain  localities,  as  North  Wilts, 
and  South  Somerset.  Some  of  these  are  of 
early  date,  and  were  originally  double  screens 
supporting  a  gallery  over,  thus  forming  the 
eartier  type  of  rood-loft  as  associated  with  the 
parish  church. 

One  perfect  specimen  of  ytiiis  ordeo  remains 
at  Compton  Bas3ett,  'Wna.OQfiJ  Eastern 
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member,  forming;  the  screen  proper,  con- 
sists of  a  wall,  with  central  doorway,  and 
traceried  sidelights,  below  which  altars 
formerly  stood.  To  the  westward  is  an 
open  screen  of  three  arches,  highly  en- 
riched with  sculpture  and  ornamental  mould- 
ings. A  parallel  instance  is  found  at  Le 
Folg6et,  Brittany,  which  shows  the  altars, 
missing  at  Comptoo,  but  here  in  their  ancient 
and  customary  position. 

Of  this  arrangement  of  altars  we  have  an 
instance  at  Patricio,  in  Monmouthshire,  but 
here  the  screen  itself  is  of  wood,  and  is  only 
a  single  screen.  But  the  type  of  church  most 
common  in  the  West  had  no  stone-built  chancel 


Those  which  survive  are  chiefly  of  the  fif- 
teenth or  sixteenth  centuries,  two  causes  having" 
operated  to  reduce  the  amount  of  earlier  work. 

In  the  first  place — natural  decay;  in  the 
second  place,  the  removal  of  the  earlier  screens 
for  the  more  extensive  and  complex  structures- 
of  later  times.  The  latter  fact  was  observed 
and  commented  on  by  the  late  G.  E.  Street. 

The  very  general  rebuilding  of  West  Country- 
churches,  or  their  enlargement  by  the  addition 
of  aisles  in  the  fifteenth  century,  also  accounts- 
in  a  great  measure  for  the  disappearance  of 
earlier  work.  This  is  notably  the  case  in  Devoa 
and  in  Somerset,  in  which  counties  we  may 
nevertheless  find  still  a  few  excellent  specimeoft 


Fig.  3. 


SC&EBN  AT  LlANEGEVN. 


wall'  such  as  that  other  early  type  I  men- 
tioned, but  was.,  a  clear  parallelogram  of 
uniform  width  and  height  from  end  to  end 
without  any  internal  break,  so  far  as  the 
masonry  was  concerned — the  roof,  undivided 
by  any  chancel  arch,  ran  clear  from  end  to 
end,  but  the  confines  of  the  nave  and  chancel 
were  clearly  marked  off  by  the  closely- 
traceried  screen  which  crossed  the  church  at 
this  point.  This  arrangement  is  well  seen  at 
Llanegryn.    (Fig.  3.) 

The  abundance  of  wood  screens  in  the  West 
is  veiy  noticeable,  and  both  in  Wales  and  ip 
Devonshire,  districts  retaining  them  in  large 
numbers,  they  are  associated  with  the  type  of 
cbutc)^  aboye  described. 


of  wood  screen-work  prior  in  date  to  the  fif- 
teenth century.  That  at  Wellcombe,  in  Devon,<  > 
may  be  considered  very  early.   It  is  simple 
and  rough  in  execution.   The  parcloses  at 

Otteiy  St.  Mary  are  of  massive  fourteenth  cen- 
tury type,  also  the  older  screen  at  Mere,  in 
Wilts  (not  the  present  rood  screen). 

Later  we  find  screens  such  as  those  now 
arranged  as  a  parclose  in  the  church  at  Bridge- 
water,  in  which  the  work  is  still  of  a  massive 
type,  exhibiting  features  akin  to  stonewoiic 
detail.  Wood  detail  begins  as  an  imitation  of 
stone,  and  in  its  earlier  periods  is  extremely 
massive,  comparatively  coarse  in  execution, 
though  sometimes  wonderfully->undercut  after 
the  manner  of  freestiif||i6j^t^gim6%Q6^mfiiid 
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exhibiting  more  refinenipiit  of  character  and 
«IuU  in  execution,  the  desig^n  becolning^  more 
«asy  and  natural,  and  the  proportions  lighter 
^nd  more  closely  adapted  to  the  nature  of  the 
material,  and  expressive  of  its  qualities.  We 
-can  discern  this  progress  in  viewing  the 
<letait  of  the  parclose  screens  at  Halberton, 
and  the  cfiantry  screen  now  standing  in  the 
«outb  transept  at  Dunster. 

In  the  period  of  mature  design  which  we  are 
now  approaching,  it  maybe  claimed  that  there 
is  a  veiy  perfect  and  intimate  correspondence 
between  the  character  and  detail  of  the  West 
Country  wood>work  and  the  nature  of  the  oak 
'in  which  it  is  wrought,  there  being  a  virility 
-and  forcef'jloess  in  the  design,  and  a  "  verve  " 
'in  the  execution  which  are  highly  suggestive 
of  the  vigopr  of  living  forms,  and  have  therefore 
^eat  interest  and  value  to  the  artist  or  art 
student. 

This  quality  is  by  no  means  so  well  developed 
In  other  districts— or  parts  of  En^laipd— whet« 
■the  detail  is  too  often  merely  imitative  of  stpner 
work,  and  exhibits  a  comparative  weakness 
■and  poverty  of  design,  features  of  a  harsh 
-<:haracter,  acd  possessing  little  interest,  such 
.as  buttresses,  battlements,  water  tat^i^  and 
others  of  la  like  order,  which  are  jKoper  to 
stonework,  being  reproduced  on  a  minute  or 
■attenuated  scale,  with  much  repetition.  These 
features  ace  apt  to  give  a  hard  and  mechanical 
"feeling  to  wood-work,  a  feeling  which  i^  in- 
•creased  when  the  mouldings  employed  are 
4ioUow,  or  angular,  but  which  can  be  greatly 
Tnodified  by  a  judicious  use  of  foliage  forms 
■and  enrichments. 

The  Wept  Country  work  is  distinguished  not 
•only  by  the  absence,  to  a  large  extent,  of  these 
mechanical  and  imitative  features,  but  also  by 
the  universal  employment  of  convex  mouldings, 
beads  or  ogees,  which  are  destructive  of  any 
tendency  to  harshness  of  effect,  and  bold  con- 
vex profiles  in  the  scrolls  and  vignette  enrich- 
ments. 

But  in  the  earlier  wood-work  some^  imitation 
of  stone  is  only  to  be  expected  seeing  that  the 
arts  of  joinery  and  wood-carving  were  in  pro- 
cess of  development  in  England  during  the 
thirteenth  and  fourteenth  centuries,  and  only 
reached  their  climax  in  the  early  fifteenth 
century,  after  the  period  at  which  stone-work 
had  attained  its  best  development. 

We  may  now  turn  to  the  form  of  the  earlier 
screens.  Most  of  the  wood  screens  of  the 
fourteenth  century  would  appear  to  have  sup- 
ported a  loft  or  gallery  to  the  westward,  or 
centrally  over  the  screen.    The  screens  them- 


selves have  horiztmtal  ftamed  haads  and  the 
loft  would  have  had  a  flat  soffit.   (Fig.  4.) 
There  ate  several  suoh  early  screens  in 

Uevon — as  Wellcombe,  Braunton,  Budleigh, 
&c.  That  at  Stoke-in-Teignhead  (Fig.  4),  is 
said  to  date  from  Richard  the  Second's  reign, 
and  until  its  res^orat^m  it  supported  a  narrow 
gallery.  .The  little  scn^n  at  Culbsne  proba- 
bly upheld  a  similar  gallery,  and  there  are 
others  of  these  square-headed  eariy  screens  in 
Somerset^  at  Pawlett  apd  Huish  Episcopi,  the 
latter  said  to  have  b^en  rwnoved  from  Enmore, 
whilst  th^  .oorthem  part  the  country  is  full 
of  screens  or  .remains  of  screens  of  a  peculiar, 
and,  I  think,  later  type,  of  vhicfa  Priddy, 
Wellow,  or  West  Pennard  chwrches  afford 
examples.  Thes^-  cwisist  of  a  number  of 
najTOw  vertical  having  narrow  lights, 

square- headed,  and  ^.contaiaipg'  tracery  with 
crocketted- canopy  heads  W'the  lights. 

The  .galleries  over  the  screens  of  this  class 
were  probably  raised  upon  a  coved  soffit,  as 
we  see  at  Christian  Malfbrd,  Ashchurch,  and 
elsewhere. 

In  Wales,  we  meet  with  many  screens  of  the 
Llanegryn  type,  carrying  wide  lofts  with  flat 
.soffits,  placed  centrally  over  them>  and  some- 
times supported,  as  at  Llanwnog,  by  leg^  at 
front  and  back.  Next  comes  a  more  elaborate 
type,  which  has  arcading  within:  a  square 
head,  as  at  Exboume  and  Bow  in  Devon,  and 
Keynsham,  Ashton,  and  Wrington  in  Somerset, 
and  in  these  the  loft  in  most  cases  stood  cen- 
trally over  the  screen  supported  by  coving  back 
and  front.  Lastly  come  the  magnificent  groined 
screens  for  which  Devon  is  so  famous,  and 
these  mark  the  .climax  of  the  art.  The 
development  of  the  groining  compares  very 
favourably  with  any  specimen  to  be  found  in 
other  parts  of  England,  or  with  foreign 
screens ;  and  the  character  of  the  ornamental 
detail,  especially  the  vignette  enrichments  in 
the  cornice,  leaves  little  to  be  desired  in  point 
of  excellence  of  design  and  execution. 

The  cornice  enrichments  here  reproduced 
are  from  the  screens  at  Atherington,  North 
Devon-  (Fig.  5.]  I  show  a  slide  of  the 
fine  screen  which  stood  in  the  church  of 
St.  Audries'  West  Quaotoxhead,  Somerset, 
before  the  rebuilding  fifty  years  ago,  and  the 
fragments  of  which  are  now  in  the  possession 
of  Sir.  Alexander  Acland  Hood,  by  whose 
courtesy  the  author  was  permitted  to  take  the 
■photographs  and  measurements  of  the  work. 

The  screens  in  the  West  Country  are  usually 
of  great  width,  Irequently  being  continued 
across  nave  and  aisles  from  norUiu  wall  to 
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south  wall,  whilst  there  is  every  evideace  that  section,  with  moulded  ribs  and  embossed  or 
the  rood-lofts  ran  the  whole  length  of  the  same,  traceried  fillings.  Above  these  comes  the 
The  screens  generally  eihibit  a  series  of    beam  which  carried  three  or  four  tiers  of 


Fig.  4. 


SCRBKH  AT  StOKE-IN-TEIGNHKAD. 


fenestrations  with  arched  heads,  subdivided  by  vignette  enrichment,  divided  by  plain  "'or 

moulded  standards  supporting  a  close  reticu-  twisted  beads,  and  enriched  by  crestings  at 

lated  head  of  "perpendicular"  tracery,  and  top  and  bottoinQ,||t|^9;^^:^j^A3D$4cbiS^T 

between  these  spring  groinings  of  hexagonal  ingenious  design.  ^ 
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It  is  interesting  to  trace  the  types  ruling  in 
the  different  localities  of  the  West  Country,  as 
these  exhibit  some  totally  distinct  schools  of 
design.  Those  of  Devonshire  were  roughly 
classified  by  the  author  of  this  paper,  in  the 
Devonshire  Association  Transactions  for  1903. 

There  are  several  leading  types  of  work 
purely  English  in  character,  of  which  those 
•of  Kenton,  Kentisbere,  and  Hartland  may  be 
singled  out  as  representative   specimens ; 


In  the  case  of  Kenton  there  is  a  screen  of 
which  the  whole  framework  and  most  of  the 
detail  are  English,  while  small  portions  betray 
a  Flemish  character. 

Italian  detail  is  found  at  Marwood  (Fig.  6). 
Atherington,  and  elsewhere  in  the  fillings  of 
the  groining,  whilst  at  Aveton  Giffard  (Fig.  7) 
and  Kingsbridge  we  have  a  French  type. 

There  are  a  group  of  screens  in  Mid  Devon, 
at  Colebrooke,  Coleridge  and  Bnishford,  which 


Fig.  5. 


ATHniNGTON  CouncBS. 


whilst  at  Swymbridge  and  Bridford  we  find 
-a  highly  enricb^  variety,  literally  encrusted 
with  carving,  and  differing  widely  in  detail 
from  the  usual  type.  Somerset  gives  us  a 
^series  of  great  dignity  and  distinction  of 
-character  in  the  tall  transomed  screens  at 
High  Ham,  Queen  Camel,  Mere,  and  others : 
whilst  occasionally,  as  at  Fitzhead,  we  find  a 
•screen  entirely  unique. 

There  are  also  a  large  number  of  screens, 
chiefly,  I  think,  of  late  date,  in  which  foreign 
detail  is  conspicuous,  and  in  some  of  these 
there  eeems  to  be  actual  foreign  workmanship. 


have  a  character  akin  to  the  French  flam- 
boyant, but  with  a  curious  Moorish  or  Oriental 
feeling  about  them.  The  tracery  is  subdivided, 
there  being  a  main  order  of  flowing  or  reticu- 
lated design,  filled  with  a  minute  fretwork  of 
similar  form.  A  screen  at  St.  Fiacre,  in  Brit- 
tany, exhibits  detail  closely  analogous  to 
these. 

The  English  fifteenth  century  type  conforms 
to  the  "perpendicular,"  but  in  some  late  cases 
there  is  a  tendency  to  a  debased  decorated 
type  of  tracery,  with  detail  eearse  and  ill  exe- 
cuted. This  appeitajtitei  ith&-{l^diil^@:reens 
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kt  South  MlUon  and  West  Alvington,  bcfth,  I 
think,  very  late  work.  The  Cornish  work  par- 
takes  of  this  nature,  the  trdcery  of  the  St. 
Buiyan  screen  showing  it;  also  that  at  St. 


them  resources  of  the- wood-carvMB*,  paiatetBV 
and  gilders'  crafts  were  expended,  ixoducia|; 
an  effect  of  great  magnificence. 
'  The  usual  arrangement  seems  to  have  con-r 


Ewe.  Unfortunately,  Cornish  screen-work  has 
mostly  disappeared  as  the  result  of  nineteenth 
century  vandalism. 

The  gallery  fronts  which  surmounted  the 
beam  were  of  extremely  rich  design,  and  on 


sisted  of  a  series  of  panels,  sometimes  pierced 
with  tracery,  sometimes  embossed,  but  for  the 
most  part  painted  with  figures  of  saints  or 
Scripture  subjects,  those  in  Devonshire  follow^ 
ing  as  their  protipj^d  i5?»Q®Ogl»5Mter 
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Cathedral,  which  exhibits  a  series  of  Old  and 
$iew  Testament  subjects.  These  panels  would 
*>e  surmounted  by  canopy  heads  of  the  finest 
litabemacle  work,  and  divided  enriched  stan- 


histics  of  former  times,  and  have  been  termed 
"The  Poor  Man's  Bible." 

An  illust^tion  is  given  of  the  sdteen  and  loft 
recently  erected  at  Lew  Trenchard,  for  the  Rev. 


dards,  as  we  see  in  the  old  gallery  at  Ather- 
ington  and  restored  rood-loft  of  Kenton  or 
Staverton.  At  the  top  there  would  be  a 
running  ornament  with  a  tall  cresting  over  it. 

These  paintings  would  have  afforded  a 
valuable  meaos  of  instruction  for  the  unlettered 


S.  Baring  Gould,  in  which  the  author  has  en- 
deavoured to  reproduce  this  ancient  feature. 
(Fig.  8.) 

Much  fine  work  remains  in  Wales  where 

the  rood-lofts  have  survived  in  many  cases 
and  exhibit  some  remarkable  details  Those  at 
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Llanegryn  (east  side),  Uanwro^,  aod  Llangwm 
are  typical  specimens,  having  pierced  traceried 
panels.  Few  remains  of  rood-lofts  in  Devon- 
shire at  the  present  date.  Atherington,  the 
best  preserved,  retains  both  balcony  fronts, 
nothing-  having  disappeared,  but  the  statuary 
or  original  paintings,  which  have  been  re- 
placed by  heraldry,  scrolls,  and  inscriptions 
of  Elizabethan  date. 

Another  at  Marwood  was  taken  down  within 
living  memory  and  several  more  are  known  to 
have  been  standing  at  no  very  distant  date. 

The  balcony  over  the  eastern  side  is  still 
standing,  however,  and  is  a  quaint  and  curious 
jAece  of  work,  evidently  of  late  date,  the  panels  ' 
being  filled  with  rudely-carved  grotesques. 

The  rood-lofts  which,  prior  to  the  Reforma- 
tion period,  had  been  employed  for  numerous 
purposes,  mostly  of  a  nature  afterwards  judged 
to  be  superstitious,  appear  nevertheless  to 
have  fulfilled  a  special  function  of  more 
lasting  importance  in  |H'oviding  accommoda- 
tion for  choir  and  organist,  with  perhaps 
other  musicians. 

In  this  use  they  were  frequently  confirmed,  ^ 
it  would  appear,  after  the  Reformation,  being 
extensively  used  for  the  purpose,  and  no 
doubt  many  only  disappeared  because  they 
were  worn  out.  The  order  of  Archbishop 
Parker  that  the  rood-loft  fronts  should  be 
taken  down  as  far  as  the  beam  and  finished 
with  a  convenient  cresting  was  generally, 
but  hy  no  hieans  universally,  complied  with, 
and  this  was  especially  the  case  in  Devonshire 
where  a  great  many  were  retained  as  singing 
galleries  or  pews,  as  at  Tiverton,  Cullompton, 
and  Totnes,  whilst  others  were  simply  removed 
to  the  west  end  of  the  church.  It  has  been 
considered  that  the  order  for  their  removal  was 
not  aimed  at  the  lofts,  as  l(^,.so  much  at 
those  superstitious  accessories,  which  were 
often  a  part  of  their  structure,  and  thus  neces- 
sitated in  many  cases  the  demolition  of  the 
entire  fi^nts. 

It  seems  odd  that  whilst  the  paintings  or 
sculptures  over  the  screen  fell  under  such  com- 
plete condemnation  in  Edward  VI.'s  and  Eliza- 
beth's  time,  the  figure  paintings  which  adorned 
the  lower  panels  of  the  screens  were  not  ordered 
to  be  destroyed.  Such  mutilation  as  they  have 
received  appears  to  have  been  chiefly  at  the 
hands  of  the  Puritans,  and  many  series  of  such 
figures  yet  remain  in  Devonshire,  as  well 
as  East  Anglia,  to  gladden  the  heart  of  the 
antiquary.  These  paintings  have  been  ably  and 
exhaustively  dealt  with  by  Mr.  C.  £.  Keyser, 
F.S.A.  (<«Archa:ologia,"  vol.  Ivi.,  1898). 


There  was  a  strict  injunction  that  the  screen^ 
themselves  were  in  all  cases  to  be  retained, 
and  we  find  that  not  only  were  they  not  de- 
stroyed at  the  Reformation,  but  a  great  many 
were  erected  during  the  Reformation  period 
and  subsequently  tiiese  may  be  classed  in 
order  of  date  as  the  rixteenth,  seventeenth, 
and  eighteenth  century  types,  illustrations  of 
which  are  given  in  the  screens  at  Lustleigb, 
Rodney  Stoke,  WashGeld,  Low  Ham,  and 
Cruwys-Morchard.  The  screen  at  Lustleigh 
shows  the  Gothic  traditions  in  its  general 
form  and  detail,  but  with  altered  features 
according  to  Reformation  ideas,  figitfes  «f 
>  choristers  and  clergy  being  substituted  for 
saints  on  the  lower  panels.  That  at  Wasb- 
field  illustrates  the  Jacobean  ^e,  in  which  a 
greater  departure  from  old  models  is  of  course- 
noticeable.  In  the  screen  at  Rodney  Stoke- 
we  see  the  effect  of  the  revival  of  Catholic- 
tdeas  under  Archbishop  Laud,  there  being- 
here  a  Post- Reformation' loft  above  a  screen  of 
the  same  date  (Fig.  g).  Other  fine  types  of 
post- Reformation  screen-work  may  be  seen  at 
,  CroscomiK,  Crowcombe,  and  Bridgwater. 

The  attempt  to  reproduce  some  of  the 
characters  of  fifteenth  century  enrichment  i» 
noticeable  in  the  cornices,  but  the  immense 
difference  is  apparent,  the  seventeenth  century- 
imitation  being  flat,  coarse,  and  superiicial,. 
and  yet  having  a  by  no  means  ineffective- 
character.  It  illustrates,  however,  the  great 
decadence  in  the  native  arts  since  the  days  of 
the  Tudors. 

The  example  firom  Low  Ham  is  even  more 
interesting,  as  here  is  a  church  with  internal 
fittings  complete,  in  Caroline  Gothic.  The- 
screen  is  well  worthy  of  study.  ■  At  Cruwy» 
Morchard  we  see  one  pf  the  instances — few  iik 
numlKr — of  a  screen  with  parclose,  stalls,  &c., 
erected  in  the  Hanoverian  period.  This  was. 
an  age  of  apathy  in  church  matters,  when  old 
landmarks  were  in  process  of  being  forgotten  r- 
,and  although  snch  instances  as  this  exhibit  a. 
continuity  of  old  tradition,  yet,  as  ftir  the- 
characteristics  of  West  Country  screenwork. 
are  concerned',  this  work  cannot  claim  to  be  a. 
successor,  as  it  is  purely  Italian  in  design. 

The  West  Country  type  of  church  having  as- 

rule  no  chancel  arch,  its  place  was  usually 
taken  by- a  partition  extending  from  above  the 
screen  to  the  apex  of  the  roof.  There  are  good< 
ancient  instances  of  this  at  Bettws-Newydd,. 
and  at  Mitchelddean,  whilst  Ijttleham  (Bide- 
ford)  provides  a  modem  one.  This  may  be- 
called  a  tympanum  of  the  screen.  On  this, 
it  was  customary  ^^j.^g^^J^(^5,  anA 
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against  it  or  in  front  of  it,  on  the  western  side, 
would  stand  the  Holy  Rood  with  figures  of 
St.  Mary  and  St.  John. 

At  the  Reformatipn  these.tj^mpana  were  des- 
poiled of  their  superstitious  ^  paintings  and 
their  surfaces  were^whitewashed^or  plastered, 
and  the  tables  of  the  ^  Law, ,  with ,  the  Royal 
Arms,  the  Creed,. and  the  , Lord's  Prayer 
attached  to  them  in  accordance  with  the  de- 
cree of  1604.  Illustrations,  of  these  tympana 
are  given  from  Llanelieu, .  near  Brecon,  an 
ancient  and  unaltered  example ;  from  Weo- 
haston,  showing  the  Doom— n^st^  a  Poat- 
Reformation  example  ^tn  tBHdeStowe  with 
a  painting  thi;  Resnrriei  lioTi  ;  from 
Paxracombe,  shewin^^  the  usual  FosL-Reform- 
ation  tablets  together  with  others,  but  Jt 
ia  to  be  regretted  that^duritlg  the  earlier' 
"  Restoration  ''  ^io^  Jn  the  nineteenth 
century,  the  greater  part  6f  these  disappeared, 
being  considered  an  ohatrucfion  by  the,  clergy 
of  those  da>^^  w  ho  had  Lost  sight  of  the  olft 
traditions  and  failed,  to  see  the  necessity  of  a 
barrier  between  nave  ,aad  cfaaDcel.'  Much 
mischief  also  has  fr*Tfti thflli' jJH  jHit liilJrittiH Htf_ 
injudicious  repair  of  screens,  and  to  save  the 
cost  of  restoration  they  have  jfequratly  heei^ 
cleared  of  their  ornamental  detail.  Sufficient 
nevertheless  remains  to  form  an  artistic  store- 
house of  the  greatest  value,  and  it  needs  but 
a  careful  and  attentive  study  of  the  West 
Country  screen-work  to  demonstrate  its  very 
high  importance  to  those  who  are  seeking  to 
revive  those  beautiful  handicrafts  which  were 
the  pride  and  joy  of  our  forefathers,  but  which 
has  since  fallen  so  lamentably  into  abeyance. 

In  these ;  beautiful  compositions  we, find  .a- 
richness  and  .variety  which  cannot  fail. to 
satisfy,  combined  with  a  remarkable  h(»iesty 
of  design,  and  all  the  freedom  fh>m  affectation 
which  differentiates  a  native  from  a  borrowed' 
style.  They  remind  us  of  those  ineradicable 
principles  in  art  which  connect  the  form  and 
proportions  of  a  design  with  the  nature  of  the 
material  in.  which  it  is  wrought,  and  regulate 
its  character  in  truth,  fitness,  and  harmony, 
offering  in  these  respects,  it  may  be  feared, 
a  rather  painful  contrast  with  much  that 
unfortunately  distinguishes  modem  composi- 
tions— especially  those  of  '  a  school  whicli 
aims  at  emancipating  itself  from  ancient  rules. 


DISCUSSION. 
The  Chaixhan  thought  the  paper  was  a  most  able 
and  inteiestmg  account  of  the  old  screens  in  the  West 
^  Eo^bnd  chotdies.   It  not  only  dealt  with  the 


history  but  also  with  the  art  of  the  subject.  The 
nmning  vine  patterns  were  full  of  beauty.  He  had 
examined  some  of  them  and  might  remark  that  he  had 
some  delightful  carved  fragments  of  them  in  his  office 

,  ^bich  weri^  given  him  by  the  late  Lord  Devon.  They 
were  almost  always  gilded  on  red  which  gave  a  wann 

..tint.     There  were  tiso.very  different  ideas  of  the 

,  interior  of  a  church.    The  que  was  to  have  it  all  open 

,  to  vieWkSO  that  it  might,, appear  spacious  and  grand, 
and  present  an  uninterrupted  vista.  That  was  the 
classical,  and  is  the  modem  idea.  The  Gothic  plan  is 
the  opposite  to  this.  Here  the  interim  is  screened 
and  we  have  the  conception  o£  mystery — an  indefinite 
space  beyoad.  ;A  dsar^  .sexeet^i^.itM  up  against 
&  bright  eo^tot  aM<-«i4  iMs  to  be  the 

guide  in  Eirt,  there  cui'  ba  no  doubt  that  the  screened 
efTect  the  tme  most  in  acconl  M'ith  it.  The 
Cliiiinuari  l'y[lh^.'r  wiiJ  ihiit  lie  rcraLTibered  walking 
OQ  a  raad  tbat  wound  its  way  lulf  n  ;^niat  hill  that 
Im-c  out  ofavQsl  level  huKlsc-i|ic.  ISi.-'.i^c-en  him  and 
Cbij  \t-ide  view  of  long  sttctching  land  there  were 
trecA  standing,  screenUke,  with,  tjbetr        stems,  and 

,  the,  Irocc-ry  of  their,  branches.  They  stood  oot  dark 
sg^at  the  background  of  the  *»st  stretch  of  land 
(hat  was  bathed  in  sanllfiht.  '  Prcsai|]y|.w  he  walked 
on,  the  tma  came  to  in  end,  £dd  all  A  broad  low* 

n'ij|^|fj||iBtftetffl'lfTir''fijr^  oye«.    The  view  was 

fine,  hut  the  entrancing  beauty — the  mystery  of  a  half- 
seen  view  was  gone.  The  poetry  was  turned  to 
prose,  and  the  richness  of  effect  to  comparadve 
poverty.  With  the  less  seen  view  of  the  plain,  the 
effect  was  one  of  indefinite,  well  nigh  an  infinite 
appearance  of  space  and  distance.  But  when  all  was 
yff^  there  was  a  loss — a  loss  even  of  size  and  distance, 
ne  half  had  been  greater  than  the  whole  as  it  often 
is  in  Art.  Here  then  was  the  screen  system  as  ctm- 
ttasted  with  the  unbroken, vista  idea.-  H^w  &r  tbshk 
beautiful  the  screened  scene  was  than  the  ^pen  one  no 
words  could  express.  'Whilehewas&miUa''withafew 

,  of  the  sreens  that  had  been  exhibited,  he  was  a  HtUe 
sorry  that  more  of  the  Eastern  coonties' screens  had  not 

.  been  shown  because  he  knew  them  best.  The  screen 
at  Southwold  was  a  great  work  of  art.  It  was  rather 
mteresting  that  in  that  chuich  there  were  two  screens, 
the  centre  screen,  and  the  screen  at  the  side,  which  were 
entirely  different.  The  centre  one,  which  was  a  Uttle 
ea^r^  was  full  of  art,  irtiile  theother  was  rude.  He 
was  sorry  to  have  to  say  that  he  bdieyed.the  painting 
on  the,  centre  screen  was  Fleaiish  .jr«k  and  was 
almostworthy  of  Van  Eyckor  Hemling;  the  painting 

,  on  the  side  screen  was  English  and  was  very  rode  and 
elementary  compared  with  the  Flemish  wotfc.  He 
had  much  pleasure  in  proposing  a  vote  of  thanks  to 
the  author  for  his  most  valuable  paper. 

Mr.  C.  E.  Kbvser  thought  the  feeling  which  would 
be  uppermost  in  the  minds  of  the  audience  would 
be  one  of  astonishment  at  the  magnitieence  of  the 
carving  of  the  screens  exhibited.  -  There  was  no  doubt 
that  the  screens  of  the  West  EDghmd  excelled 
most  other  woik  of  ^^tM^^O^^gf^ 
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^carvipg.  He  knew  tfao  eastern  coqnties'  screens  wel], 
and  did  not  think  there  was  anythiitg  in  Devonshire 
which  could  comfMre  with  such  screens  as  those  at  Ran- 
worth,  Sonthwdd,  Attleborougb,  and  many  others, 
but  there  was  a  certain  special  character  about  West 
Country  screens  which  stmck  him  as  most  peculiar. 
The  Somerset  screens  he  coisidered  were  more  of  the 
pore  English  type,  and  he  did  not  regard  them  as  so 
remarkable  as  the  Devonshire  and  a  few  of  the 
Cornish  Screens.  There  was  a  great  question  ta  his 
jnind  as  tp  '^hat  was  the  influence  which  prevailed  to 
bring  about  the  carving  and  erection  of  so  many  screens 
within  so  very  limited  a  period.  He  differed  from 
[ti{.'  author  in  logardirg  a  particular  screen  shown  as 
of  (he  fpurleeDtU  century,  Ajthoughit  i^BS  a  varialion 
r^^^  be  thought  il  tame  within  the  pe|jbdia  wbich 

 ■  'all  the  screens  in  Devonsbue,  '^^'^^ 

itij^,^bich  be^  about  i48dao4  TWt?* ''''' 
^amttnanoQ  titnes.  It  was  wi^^dfx.,.  _ 
^bi^'^fcople  of  £he  little  chuiches  all  nmnd'bia^&wif 
x^jSl  over  De^'onahire  couM  have  afforded  get 
j^npi' {it  i^H.iiiu';  b'  <.-'.]■■•(:  Mill  j'lint  the  screens  which 
were  put  ill  thui)  t:]iiitt;n_''^.  i  [e  was  not  prepaie-il  to 
think  they  were  done  by  foreigners ;  he  was  one  of 
those  who  liked  to  feel  that  in  all  times  Englishmen 
were  able  '  to  hold  their  own.  There  was  no 
^0^,  hovjcv^^  that,,  in-  Devonshire  in  particular, 
U^%,,ipi9-a  foreign  influence  with  regard  to  th^ 
f/c^Hjem^  and  this  was  shown  more  in  th^  .pitting 
than  in  .the  carving.  He  bad  brought  with  hiii^ 
3  Qipaber  of  drawings,  iriuch  were  made  U>f 
him  when  he  'read  a  paper  before  the  Society  (xT 
^^qiiaries  on  the  subject  of  the  figures  which 
were.  p3ante$f  ~9n  tbe  screens.  There  was  almost  as 
much  .to  be  said  with  regard  to  the  painting  on  the 
Jianels  of  the  screens  as  of  the  wonderful  varieties  of 
their  carving.  If  the  figures  were  inspected,  it  would 
be  seen  that  there  was  a  certain  foreign  influence 
about  them.  Both  the  screens  at  Chudleigh  and 
Bovfy  Tracey  had.  figures  of  the  Apostles  an4 
l*rophets  alternately,  a  subject  which  was  found 
^fCwhfMV.in  England.  A  great  many  saints  were 
fonnd  r^resented  on  the  Devonshire  screens  ytjcac^ 
were .  niost  difficnlt  of  identification.  He  wsnt 
thoroughly  into  the  subject  about  tea  years  ago, 
and  managed  to  identify  almost  every  saint  winch 
occurred  on  the  panels  of  the  screens.  There  were 
many  saints  portrayed  who  were  much  more  popular 
in  France  than  in  Spain,  Italy,  or  England ;  and  as 
these  were  not  found  on  the  screens  in  the  eastern 
counties,  or  elsewhere  in  England,  he  thought  it 
might  be  said  that  at  any  rate,  with  regard  to  the 
people  for  whom  the  screens  were  painted,  a 
certain  amount  of  foreign  influence  wag  brought  into 
play,  and  that  possibly  help  was  obtained  from 
alHoad  in  order  to  produce  the  subjects  which 
were  required  for  the  different  churches.  He 
hoped  they  would  be  able  to  find  out  where 
the  screens  were  made,  by  whom,  and  under 
whose  care,  because  he  could  hardly  believe  that 
unless  there  was  some  special  school  of  art  at 


such  a  centre  as  Exeter,  it  would  b«  pos^le.  for  ao- 
large  a  number  of  magnificently  carved  screens 
to  be  produced  within  comparativdy  so  short  a 
time.  The  audior  bad  stated  that  the  order  that  the 
screens  were  to  be  retained  in  the  churches  pos* 
sibly  explained  why  it  is  that  so  many  still  enA. 
There  were  a  great  many  screens  wUcb  were  no  doubt 
of  post-Reformation  date,  and  some  of  the  paintings 
on  them  vere  of  that  date  too.  In  Ugborougb  church 
between  Totnes  and  Plymouth  there  was  a  screen  with 
a  painting  of  the  Martyrdom  of  St.  Sebastian,  which 
occupied  four  panels  of  the  screen  ;  that  was  a  sub- 
ject which  one  would  not  expect  to  find  in  post- 
Reformation  times.  From  the  costumes  in  the 
painting  there  vas  no  doubt  they  were  executed.  %t 
the  beginning  of  the  seventeenth  centpry.  Many 
of  the  ^cjwna  had  bfli^  svbjectcd  to  e|uel,.usi^, 
h|,d  ^bata^  ei^c  vfeittwashed  or  brown  >paint^ 
.prer^  lfie!pdnt  !bten  afterwards  scnqied  otf* 
and  some  local  artisi  jhiyilnng  he  coold-  pot  the 
thing  right  hvJ  re-|ainted  the  whole  series. 
TWt  be  tbcugbt  wa^  the  <;ase  at  Dartmouth  a|i^ 
tn  tlie  CburLli  at  St.  Maiy's  Steps  at  Exeter.  There 
wl'ls  Tin  <k-hult  ih.^i  local  people  had  embellished  some 
oi  the  M^rci^iia  ;  they  ha<i  managed  to  get  the  various 
w  tLibtJi  otT,  aiiJ  hid  ihen  ^bought  the  right  thing 
woLilij  to  punt  the  ligures  up,  but  as  far  as  he  ha^ 
Ibq^  able  to.  Mcertaia  .many  of  the  figures  had  been 
paintied  tq  jT^Hj^R^.  different  people  from  wha^ 
^ete  there  ,lfafi^.  £ftt.  there  was  a  ..vsgtXay.  abo^ 
tihjB^  3vho|^'.sabjKt.  "WSthm  a  companti^y  .«mi^ 
Strict  th^wfiehqD^ds  of  beantifhl  screois-'irith 
'im^  )^C^  yvaXioa  in  Ifae  date  at  ^hicb  they  Jteift 
put  in,  'ix  was  said  that  Henry  VII.  exercised 
a  very  great  influence  in  the  'West  of  England; 
in  fact,  almost  all  the  churches  and  towers  in 
Somerset  and  Devonshire  were  .rebuilt  ■  dating 
his  reign.  There  must  have  been  a  jwonde^lnl 
.enthusiasm  among  the  people,  and  they  h^ye 
been .  very  proi^>erous  to  have  been  able  i£>~  rebuild 
pearly  the  whole  of  the  churches  in  the  western  p(Ut 
pf  £n{Mid  and  erect  such  heantifiil  KCMns,.  , 
Mt^most  grateful  to  the  author  ibr  baying  btpiogh^ 
such  an  interesting  subject  before  the  Society. 

Sir  Chaklbs  Kennedy,  K.C.M.G.,  cordially 
agreed  with  the  Chairman's  and  Mr.  Keyser's  re- 
marks as  to  the  excellence  of  the  paper  and  the 
admirable  way  in  which  the  subject  had  been  pre- 
sented. It  was  a  v«y  remarkable  thing  that  within 
the  space  of  about  seventy  years,  such  a  large  number 
of  screens  sliould  have  been  erected  in  village 
churches  in  rather  a  remote  part  of  England,  which 
was  not  wealthy  in  the  same  sense  as  the  villages  of 
East  Anglia  were.  It  was  possible  that  in  the 
publication  of  the  Diocesan  Registers  which  was  now 
taking  place  in  ^eter,  some  light  would  be  thrown 
by  means  of  the  authority  given  for  the  rebuilding  of 
the  churches  and  the  erection  of  the  screens,  on  the 
circumstances  under  which  they  were  carved.  If  any 
member  should  happen  to  be  ° 
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the  conntiy,  with  Exeter  as  the  centre,  there  were 
several  screens  which  could  easOy  be  seen  on  the 
N<wth  Devon  line.  For  instance^  there  were  the 
screens  at  Atheringtoo,  KingsnymptODi  and  L^- 
ford,  wluch  were  qnite  taxj  <d  accesk  from 
railway  stations.  la.  Sooth  Devon,  to  the 
south-east  of  Exeter,  there  was  the  screen  at 
Littleham,  and  further  to  the  east  the  screen  at 
Talatoa,  which  was  considered  one  of  the  best  in 
Devonshire.  To  the  south-west  there  were  the  screens 
at  Kenn  and  Kenton,  and  on  the  borders  of  Dart< 
moor,  three  miles  from  Bovey  Tracey,  there  was  a 
remarkable  screen  in  the  church  at  Bsington.  As 
the  author  of  the  paper  had  stated,  the  peculiar  fact 
was  that  most  of  the  screens  were  (tf  oak;  hedidnot 
think  there  were  more  than  ten  stone  screens  n 
Devon.  Very  good  examples  of  painted  screenswert 
to  be  found  at  Chawldgh  and  at  Chofanleigh,  two 
miles  fixHn  Eggesford  station.  An  excellent  Ust  of 
Devonshire  screens  was  published  in  the  paper  which 
Mr.  Harry  Hems  read  before  the  Society  of  Archi- 
tects on  April  3 1  St,  1 896,  and  that  gentleman  had  in  his 
gallery  at  Exeter  a  collection  of  fragments  of  screens 
and  of  ecclesiastical  woodwork,  which  he  was  always 
ready  to  show,  and  which  embraced  examples  not 
only  of  present  screens,  but  work  which  was  now  no 
longer  to  be  seen  in  its  entirety.  When  work  of. 
restoratioa  was  done,  very  often  imperfectly,  pieces 
wtte  sometimes  considered  not  to  harmonise  with  the 
nudtt  put  <^  the  woodwork  of  the  building,  and  were 
very  ruthlessly  cut  away,  and  in  that  manner  the  con* 
tinuity  <^  ecclesiastical  woodwork  had  been  lost.  As  • 
he  lived  is  the  county,  he  wished  to  say  he  had 
learned  much  and  received  great  pleasure  from  listen-  . 
ing  to  the  paper. 

Mr.  Lewis  Dat,  in  supporting  the  vote  of  thanks 
to  the  author  for  his  extremely  interesting  paper,  said 
that  with  regard  to  the  Renaissance  character  of 
some  of  the  screens,  the  author  seemed  to  argue  that 
because  they  were  of  that  character  they  must  have 
been  done  by  Italian  workmen.  That  nught  have 
been  the  case  in  snne  Instances ;  but  he  did  not  think 
it  was  neeessaiy  to  imagine  that  ItaUao  workmen 
wen  employed  in  nder  to  cq>lafn  the  Italian  char- 
acter of  the  design.  At  that  time  the  Renaissance 
detaO  was  abroad ;  people  were  bitten  by  it,  and 
pattern  books  of  Renaissance  designs  were  common. 
There  was  no  doubt  that  the  carvers  of  that  period 
had  those  pattern  books,  and  tried  to  do  something 
Italian;  and  it  would  be  noticed  that  the  Renais< 
sance  character  of  the  screens  had  a  decidedly  Gothic 
twang  about  it.-  It  looked  to  him  as  if  it  was  the 
work  of  Britishers  trying  to  be  Italian.  The  author 
had  shown  a  screen  from  Colebrook  which  he  sug- 
gested might  be  French.  There  was  not  the  slightest 
doubt  in  his  own  mind  that  that  screen  was  Sj»nish 
work,  although  it  was  impossible  to  explain  why. 
He  had  been  particularly  interested  in  the  tracing 
described  by  the  author  as  minor  and  major,  and  also 
In  some  of  Ae  Wdsh  wck^  but  he  <Ud  not  quite 


follow  him  in  his  remarks  with  regard  to  the  return 
to  the  Decorated  style  in  some  of  the  Perpendicular 
work.  It  did  not  seem  to  him  to  be  returning  to 
Decorated  work  at  all  but  simply  a  lingering  of  the 
geometrical  element  iriiich  was  the  begbming  of  the 
Perpendicular.  The  great  thing  which  struck  him  in 
regard  to  the  work  shown,  generally,  was  the  admir- 
able simf^ty  of  the  carving  and  its  comparative 
rudeness.  Allusion  had  been  made  to  the  p«fection 
and  grace  of  the  carving.  He  did  not  find  the  grace 
of  it  so  prominent ;  there  was  a  perfect  mastery  of 
the  tool,  and  vigorous,  manly  workmanship,  rather 
than  refinement ;  and,  if  it  was  examined  with  a 
strict  artistic  sense,  it  proved  very  often  to  be  over- 
done. But  there  was  the  beanty  of  vigorous,  rude, 
simple  work  which  any  practical  carver  might  have 
done,  given  the  traditiim  of  deugn.  Someibody  bad 
asked  how  such  work  conld  have  beoi  done.  He 
thought  it  was  really  the 'tradition  that  helped  people 
to  do  the  work;  they  did  not  bother  themselves 
about  originality,  they  simply  went  <»i  .d(^g  the 
thing  that  was  natural  to  them.  It  was  tradition 
which  enabled  the  work  to  be  done ;  and  where 
I^esent  day  people  were  going  wrong,  was  in  drop* 
ping  away  from  all  adherence  to  tradition. 

Mr.  E.  F.  Stkange,  in  referring  to  Mr.  Day*s 
remarks  in  r^ard  to  the  want  of  grace  in  the  car- 
ving of  the  screens,  said  the  authm  had  not  shown  a 
specimen  of  what  he  (the  speaka*)  conndeied 
to  be  absohitdy  the  finest  wood  auvig^  in  the 
whole  of  the  West  of  EngUnd.  He  had  ven- 
tured to  bring  with  him  a  slide  of  the  screen 
vridch  was  in  the  church  at  South  Pool.  From 
the  view  it  would  be  seen  that  the  carving 
must  have  been  done  by  a  man  of  great  sldlL  It  was 
completely  under-cut  ;  and  local  church  decorators, 
who  used  the  screen  for  the  purpose  of  harvest 
festivals,  had  no  difficulty  in  tying  string  round  the 
tendrils  for  the  purpose  of  hanging  up  flowers.  With 
regard  to  the  question  of  foreign  influence,  the  author 
and  various  speakers  had  suggested  that  that  infln- 
ence  had  been  Flemidi,  Fkendi,ItaHan,  Spanish,  and 
Moorish ;  but  although  traces  of  those  Inflnencet  had 
been  pointed  out  in  a  few  scnens,  he  was  not  sure 
that  anything  m«e  than  casual  and  local  coin- 
ddences  had  been  proved.  Every  screen  lAieh  had 
been  shown  had  a  skeleton  of  Englidi  work.  The 
general  plan,  the  framework,  and  all  the  setting  was 
English,  He  would  like  to  know  whether  it  was 
suggested  that  two  or  three  foreign  carvers  frran 
different  countries  came  over  to  England  and  executed 
small  portions  of  the  M:reens.  Mr.  Day  had  sng* 
,  gested  the  solution  of  a  problem  which  the  author 
considered  difficult.  He  did  not  tUnk  it  was  nece^ 
•ary  to  look  abroad  for  artists  who  made  or  decorated 
any  ofthe  screens  fai  England.  Pattern  bodn  wore 
obtahiable;  the  art  of  engraving  was  welt  establiahed, 
and  engravings  were  obt^naUe.  But  there  was 
something  more,  whidi  had  not  before  been  aDuded 
to.  ,Uch  w«  ...  ^,  *«^^fg. 
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iMblyin  existence  in  the  majority  of  parishes  In  the 
comitiy.  The  churches  were  wdl  provided  with 
funds  at  that  period,  as  was  proved  by  the  frequent 
Te-boilding  of  them,  and  the  richness  of  their  decora- 
ttoa;  and  there  was  hardly  a  church  which  did 
not  possess  finely  illuminated  books,  iriiich 
•cane  from  the  continent  in  large  quantities* 
although  there  was  good  writing  and  illumination 
done  in  this  countty.  He  ventured,  therefore,  to  sug- 
:gest  that  the  theme  of  the  work  was  often  supplied  to 
the  local  wnfcar  from  the  iUnmination  of  such  a  book ; 
and  that  if  it  was  not  actually  snpi^ied  in  that  my  it 
was  Indicated  to  hun  by  a  foreign  monk.in  one  of  the 
monasteries.  He  did  not  think  *the  work  was  done 
by  the  monks,  although  it  was  extremely  probable 
they  might  have  suggested  to  a  carver  here  and  there 
themes  which  eventually  became  part  of  the  tradition, 
and  were  handed  on  by  him  to  his  sons  and  his  associ- 
ates. In  connection  with  tb#  South  Pool  screen 
there  was  almost  evidence  of  two  generations  in  the 
three  or  four  screens  of  .  the  same  kind  that  existed 
in  the  neighbourhood.  -He  was  glad  to  hear  from 
Sir  Charles  Kennedy  that  Mr.  HenUt  who  had 
■reitond  nui^  scieaiB  in  hii  tbne,  powessed  a 
-conaidenlde  gallery  of  fragntenti  which  be  wai 
villing  to  show  to  viiltora  to  Exeter.  He  asked 
the  audience  whether  they  thought  it  creditable  that 
a  private  gentleman  should  possess  a  gallery  of  such 
fragments,  and  that  they  should  be  grateful  to 
Jiirn  for  being  wiUiog  to  show  them,  while  none  of 
the  national  museums  pooessed  a  ringle  specimen. 

*  Mr.  H.  LONODEN  stated  that  he  had  bad  the 
pleasure  of  vinting  the  chmch  at  Lower  or  Nether 
Ham,  the  screen  of  which  had  been  shown.  It  was 
not  the  parish  dnuch,  hnt  a  chapel  situated  in  the 
'middle  of  a  fidd,  withont  chuidqrard  or  endoring 
waB,  and  bdonged  to  the  Lord  of  the  Manor.  The 
-ImOding  is  entndy  of  the  date  of  Charles  I.,  bdng  in 
the  imitation  of  Gothic  which  was  done  at  that 
period.  The  screen  was  very  interesting.  The  oma- 
voent  and  cresting  were  Renaissance,  and  the  tracery 
was  an  amusing  attempt  at  Gothic.  He  had 
inspected  the  screen  at  Holbeton  in  Devonshire 
with  Mr.  J.  D.  Sedding,  and  that  gentleman  was 
quite  persuaded  that  the  carving  in  the  screen  was 
flemiah.  He  did  not  wish  to  imply  that  the  work 
«■  Buny  screens  should  be  attributed  to  foreign 
WMkmen,  hnt  he  thought  Mr.  Sedding's  judgment 
was  TOTthy  attention.  He  wished  to  add  Ida 
tribute  (tf  Uunki  to  the  anthor  for  his  most  interesting 
paper. 

A  Mkubek  said  he  would  like  to  remark  with 
regard  to  the  supposed  unlikelihood  of  artistic 
workmen  ctHning  to  this  country  in  the  early 
days,  that  it  was  well  known  from  the  history  of 
Westminster  Abbey  that  the  monument  of  Edward 
the  Confessor  was  ornamented  somewhere  about 
1300  or  IJ08  by  artificers  who  came  partly  from 
Venice  and  partly  fton  another  town  in  Italy. 


There  was  no  ddabt  that  artistic  masons  traveled 
all  over  the  country  in  the  eariy  days,  at  all  events 
in  Scotland,  which  was  proved  by  their  work 
in  the  Roslin  Ch^wl.  He  mentioned  that  fact  to 
show  the  likelihood  of  artists  moving  about  the 
country  for  the  purpose  of  decorating  screens,  just  as 
they  decorated  tombs. 

Miss  Rows  said  that  Mr.  Day  had  expressed  the 
ofdnion  that  the  Colehrook  screen  was  Spanish. 
She  qxike  with  diffidence  as  die  had  never  seen 
anySpanidt  geometrind  tracety,  but  having  seen  and 
studied  the  ColelHDok  screen  irith  very  great  care, 
she  thought  it  was  undoubtedly  French.  The  way 
in  which  the  little  columns  in  tlie  lights  were  carved 
wtt  a  very  characteristic  feature  of  the  late  fifteenth 
century  French  Gothic.  Not  one  of  the  little  columns 
in  those  days  had  the  same  pattern ;  there  was  a 
great  variety  in  the  twists  and  scales.  That  also 
apfdied  to  the  Cokdrtdge  screee,  which  was  on 
very  much  the  same  lines  as  the  Colebrook, 
although  it  was  not  soch  fine  work  but  rather  coarser. 
In  regard  to  what  Mr.  Strange  had  said*  she  thought 
with  hrm  that  of  the  screens  she  had  seen,  the  South 
Pod  was  the  finest  It  resembled  very  largely  the 
screen  at  Dartmouth,  and  in  her  opinion  the  Porte- 
mMth' screen  came  next  with  regard  to  beauty. 
In  both  these  two  examples  the  influence  of  the 
Cdtic  interlacement  was  very  remarkable.  Mr. 
Strange  had  referred  to  the  under-cutting  of  the 
South  Pool  screen.  From  a  practical  worker's  point 
of  view  die  did  not  think  the  under-cutting  was 
so  wonderful  as  that  gentleman  thought.  The  carving 
was  cut  on  a  convex  moulding  about  five-eighth  inch 
thidc,  and  she  thought  she  had  noticed  some  of  the 
sections  of  the  mouldings  carved  shown  on  one  irf"  the 
dides;  therrfore  the  back  could  be  got  at  quite  eadly; 
the  tools  rankl  drill  the  holes  between  Uk  interlace- 
mmts,  and  \i4iai  it  was  carved  it  was  fixed  up  on  to  a 
concave  moulding.  From  the  sections  she  examined 
in  Devonshire  she  fotmd  that  that  was  the  principal 
treatment  adopted  in  the  fine  screens  which  looked 
so  elaborately  under-<ut.  The  question  of  the  dates 
of  the  screens  was  a  very  perplexing  one,  and  she 
would  like  to  ask  the  author  if  he  thought  they 
ought  to  go  by  the  paintings  on  the  screens  for  the 
dates.  It  seemed  to  her  that  the  paintings  might 
be  later  than  the  woodwoA,  and  might  have  been 
done  (>■  aVh  when  the  screens  were  put  up.  She 
thought  with  Bfr.  Strange  that  the  construction  of 
the  screens  was  essoitialfy  English.  She  had  never 
seen  anything  to  beat  the  carving  of  the  principal 
member  of  the  South  Pool  screen.  It  was  quite 
possible  that  foreign  workmen  might  have  done 
some  of  the  work  on  the  Atherington  and  Lapford 
screens,  but  she  felt  perfectly  certain  that  the 
screens  were  English,  although  details  like  the 
paintings  and  some  of  the  Renaissance  carvings 
might  have  been  done  by  fcweigners;  in  fact,  she 
even  went  so  far  as  to  si^gest  th^  the  Renais- 
sance ornament  might  bip^j!^(^^@a4^the 
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genmJ  scheme  was  cairied  out.  All  ttadeots  of 
woodwork  were  greatly  indebted  to  the  author 
for  his  very  interestiog  papers  read  at  the  Devon- 
shire Association,  and  for  what  was  even  more 
valuable,  his  splendid  catalogue  of  the  churchn 
with  reference  to  the  Utentnre  in  regard  to  tbenit 
that  he  gave  in  hit  second  papei.  She  wu  alio 
extremely  grateful  to  the  antwv  for  the  excellent 
p^)cr  he  had  read. 

Mc  Bond,  in  rep1y,'sa^d  ttat  wi^  regard  to  the 
origin  of  the  foreign  features  of  the  screens,  it  must 
be  conceded  there  wat  great  probability  that  a  good 
deal  of  th«  foieign  patterns  tiii^bt  }haic  LctMi  taken 
fixKn  fcTCL};;^  books,  or,  mote  probat)]y.  from  ilJumin- 
tt»A  mannimjJii -^^Tgjjjl  Jn  conncCUOlti  with 

which  thee  ^^^fFftjrSSVf^'^  i9.hi  ^^^'^i  uiu^t  take 
the  most  pwb*bte| imfljfnt. , 'jThei^  icsew  th&i  such 
books  ciisU4p  Jf^^^^b-T^!*^    funiiailied  a 

snflkioilTfr  dptt  j|U|r^  iq^^  aiid  thnefoTc 
they  «fcrW-*W  At  the 

same  time  he  hu  ^wa^'s  felt  a^liiip:eriDj;  doubt, 
althougli  he  shwild  U^e  to  b^rc^c:  (hit  £ni;li>)i 
workmen  titccmcd^  ^  screens.  The  n.-iion  why 
that  serincil  lu  Liqn  >DfHt  ^roWble  ii-n>.  tlul  hs  fukinil 
on  one  of  the  Krttfii^^  Uut^tiiy  iLe  out  iit  KeUlun, 
there  were  two  vtfy  ^Q'eieni  classes  oi  noik.  l-'iiat 
of  all,  there  was,  the  ^-aivjp^  ^wpik.  wbkli  he  w.i!i 
sorry  to  say  was  vpry  much  b^tt^t  ^e^ecuteii  lha.n  thv 
English  work  by  ihe  siije  of  h.  1^.;^^  evidently  ihe 
workof  entirely  (^l^ttn^vido^,  and  it  waned 
to  htm  ikv  if  soige 

bnmgbt  over  l^tiw^j^'^t^l.^^^ilic^  alijl  tfi  Jjiver 
them  a  Iwd,  with  Degard  to'  the  wor£  not  beuie 
monaatUi  Hxi-  Kjtp^otiole   for  the 

saying  that  at  least^  one  of  the  acreenb  in  lieivon- 
shire  m-i-'  iL'ji  -iie  l  tu  li-.  [Tie  work  of  (lie  iiLonLs 
of  Tavislik  k,  ij.kJiicly.  ibc-  scit-cn  at  Abhihl?  K<'rsi\L-U. 
He  wa-,  i<:cy  Lhat  Mi.  Sttjo^je  li.ul  .1 
tograph  oi'  Lbe  Souih  Tuol  acrB4n,  bt;i:»iise  be  :i|^'rt;cd 
with  that  genlleman  Uiai  it  wa^  one  of  tlic  hnest 
Specimeas  ;  but  the  BVni  shown  at  Mana- 

ton,  which  exhibited  in^a  ou^b;^  degree  a  simila- 
rity to  the  C«lii^.|^a£n9aL'  ^.^t;u£e  alaa  s^ts^ 
that  the  frameworii  of  the  screans  was  English.  He 
fully  agreed  with  that  remaifc,  the  foreign  features 
simply  come  in  in  the  small  details.  He  was  glad  to 
find  that  Miss  Rowe  supported  his  view  that 
the  Colebrook  screen  was  French.  The  screen  at 
Coledndge  enclosed  a  chapel  to  the  memory  of  Sir 
John  Evans,  a  knight  who  fought  in  the  French 
wars,  and  there  was  therefore  a  suggestion  that 
he  might  have  been  in  touch  with  French  worksien. 
He  would  rather  leave  the  question  as  to  whether  the 
paintings  were  an  aid  to  ascertain  the  dates  of  the 
screen  to  an  acknowledged  master  of  the  subject  like 
"Mi.  Keyser.  The  Renaissance  work  on  some  of  the 
screens  was  very  possibly  filled  in  ;  he  found  in  one 
or  two  cases  it  was  on  a  hard  plaster  on  the  face 
of  the  woodwork.  In  conduuon  he  thanked  the 
audience  for  the  kind  reception  of  his  paper,  and  for 


the  sunMit  he  had  nceiTed.&om-.the  vaiious  fptfi3(9» 
in  the  discussion. 

Mr.  Philip  Nkwuah  thought  their  thanks 
due  not  only  to  the  author  for  Ida  valuable  paper,  but 
also  for  the  additional  infbnnalioo  which  had  beea 
contributed  to  the  discussioa  by  the  Chairman,  Mr.. 
Keyser,  Mr.  Strange,  and  others. 

The  Craikhak  said  he  would  like  to  support 
one  remark  Mr.  Day-  had  said,  namdy,  that  all 
art  was  and  mutt  be  founded  on  art  that  had 
gone  before.  Mr.  Day  had  nwntioaed  tiaditioii. 
Tradition  was  a  gftat  principle.  People  saw  some- 
thing done,  «ad  said  Aqr  eoold  iBipKm  on  it; 
that  ImproMnMit  mu'-kft  '^iKhMwe,'  tmd  fiom  that 
.they  boOt  ttp  'ttM^0Mt:ci«d^ian  in  wt.  It  cne 
down  from  the  Bgyptl4il»'di|bu{^  Gi«ece,  and  by 
one  vast  procession,  fts  it-  were,  eventually  came  to 
these  islands.  Nowad^,  he  was  sorry  to  say,  there 
was  too  much  tendency,  eapadlJly  among  the 
•younger  membea  of  -ide  .{>rolkiion,  to  ignore 
tradition  sad  say  they  nnjat  have  amuething 
new.  That  was  t^e  dattnicttMi  of  ;Ai!t.  If  n  youg 
designer  or  artitt  ptoAioed  sdgNBd&g  new,  some 
pedf^  aaid  It  wat  irwttartbl;  add  they  bad  nera- 
seeu  anytldng  lOtt  >lt 'bCiM;  W-*tlwy  -did  not 
pause  to.conddw  iriirtllef  It  was'bcnitifnl,  gncefbl* 
«r  dignified.  PKrtided  tt^Ms-^ew  it  was  saAdent 
for  them  ]  bdt  be  wm  wmy  8»'  My'tbat  the  o^ieat 
tUnga  wei«  achieved  bf  tUa  *4jMWirt." 
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HabiboUah,  Khan  Bahadur  Md.,  VeUore,  Noitb 

Arcot  District,  Madras,  India. 
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Norwood,  S.£. 
Jackson,  Walter  Geo&ey,  Prestwick,  near  Witley, 

Surrey. 

Macdonald,  David  Baird,  F.C.S.,  127,  Evington- 

road,  Leicester. 
Kidl^,    Frank    R.,    10,  Russell-street,  Cov^t* 

garden,  W.C. 
Scholes,  William,  A.R.C.Sg.,  F.C.S.,  102,  Victoria 

street,  RaddiiTe,  Lanes. 
Taylor,  Thomas,  Rosendale,  Newcastle-under-Lyme. 
Wilkinson,   Henry  Ernest,   31,  Priory-park-road,- 

Kilbum,  N.W.  ("nin,n\r> 
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The  following  candidates  were  ballotted  for 
and  duly  elected  members  of  the  Society  t— ' 
C&rley,  Creo.  C,  14,  DingvaH-road,  Croydon. 
Cuff,  Herbert  Mackenzie,  E.Ex.  A.  and  C.  Tde- 

graph  Company,  Singapore. 
Davies,  John  Samud,  9,  Clifton-road,  Newport, 

MonmoatL. 

Dowson,  Ernest  Afted,  45,  Newhall-street,  Krming- 
ham. 

Flood,  W.  H.,  I,  Norlhbrook-road,  Ilftxd,  Essex. 
Parrott,  Lient.-Col.  -.Thomas  Samuel,  Exploration- 

baildings,  Johannesl^urg.vTransvaal,  South  Africa. 
Pr^in,  Robert  P.-F.,  MJnst.JJ:.M.,  care  of  Messrs. 

^Jackson  Brot^itrn,  Iquique,  Chili,  South  America. 
Sabnts,  Kao  Bahadm  RaglLunatb  Vyankaji.  ]v<.il- 

hapor,  liombjiy,  Indi-a, 
Sparks,j  Hubert  Conrad,  Suffolk-houie,  Putney-Li!l, 

SrW.  ^  '  .  ... 

St%*er,.*^jUi#p  H.^  C,a^Qa^33t»i'Qua|f>H>^ili  Ecuador, 


South  Aaierica, 


ThprnpsoD,^  ptaiy^Yat^Ji^,,-^ ;S.  A.\,\9|-£ortman- 
^e  pftEe^JBad;va8^y-  4^ 

^Y   THK  ,H4GHT  -HoSI.  ^SI^l  >JiERBER^.y  " 

J         Maxws  ll  .  Bajit  . ,  Mt  P  .  - 
rljCotne  beftire  you  to-night  rathsT  in  thi'' 
.  sp^t  of.a  conv«ted,  ciijn^n9l  th|uqii^  the.  hope 
,  of  ^elHog  yqn.aoythjng^yqu  dCHi't  feiiow,already. 
I  ijope  that  my!  presence^hc^  may^be  taken  as 
.ev^ence  of  the  awakenjjj^g^conscirace  of.land- 
,  onpers  to  the  opportu^i^es.we  have  missed,'  to 
■  th^yaluable  source  .of  ,inppn;ie^w^Sh-iye,.faave 
:  sqfiandered,..and  to  the,u^ncy  for  ,a Jreforfn  in 
011^  system  of  forestry.  ilr.was  bf ought  up  with 
an,intense  and  sedutftijslqv^  pf  trees  ;  some  of 
my.  earliest  recollections,  are  connected  with 
the  instruction  given  me  by  my  father  in  what 
w^,  at  that  time,-  the  approved  principles  of 
wood  management,  and  I  continued-  to  act  on 
those  principles  after  I  succeeded  to  th^'erstate 
twtety-seven  years  ago.  ,The  resi^  has  been 
that,  although  I  posssess  a  considerable  extent 
of  ground  under  trees,  there  is  hardly  any  of  it 
more  than  fifteen  years  old,  which'I  shotild  not 
be  ashamed  to  show  to  one  who  understood 
the  principles  of  forestry  as  distinct  from 
arboriculture. 

I  have,  said  thus  much  as -preliminary,  in 
Older  that  too  much  may  not  be  expected  from 
me  .  in  the  way  .of  .ipstruction.  When  Lord 
Mahon  asked  the  Duke  of  Wellington  whether 
his  experience  in  his  first  campaign  —  that 
disastrous  one  in  the  Nethnlands  under  the 
E>tike  pf  YoA— had  been  of  any  sendee  to  him, 
he  lepUed,  "I  learnt  what  I  ought  not  to  do, 
and  that  ia  always  soroediing."  Wellington, 


happily  for  his  country,  learnt  his  lesson  while 
the  best  part  of  his  life  stiU  lay  before  him.  I 
have  learnt  mioe  at  a  period  when  Horace's 
lines  have  a  peculiarly  mournful  significance — 

"With  all  the  tree*  th&t  thou  halt  traded, 

Thy  brief  concent  is  almott  ended ; 

Except  the  cypreM— /Ao/  nuty  waTS 
.  Its  tributso'er  thy  nsrrow  grawi" 

Well,. now,- 1  have  tackled  a.  subject  rather 
unwieldy  to  be,  dealt  with  in  an  hour's  dis- 
course, and.  I„wtll  try^to. confine  myself  to  a 
few  of  the  most  salient  points.  \  I  will  divide  it 
into  two  branches — First,  what  I  conceive  the 
State  might  do,  with  prudence  and  profit, 
to  develop  the  national .  resources ;  Second, 
what-private  owners  might  do  todevelc^the 
resources  of  their  estates. 

Since  I  entered  Fariiament  25  years  ago 
two  inquiries  have  been  directed  into  this  sub- 
ject ;  the,  first, j,aiS^ct  Committee  of  the 
House  of  Commons,, which  .sat  1885-6-7 ;  the 
second,  ,,a  departmental  committee,  which 
reported  in  1902.  ;Ijo. action. was  taken  on.'the 
report  of,  the  first  ti-oftthe^ult^of;  the.^ond 
we  have  .more>faopQS,;be<^9se>i^-bave  ^pw, 
what  wethad,not;in  ,1885-7,  a Lpoveiruntjent 
department— ^lie  rBoard  of  Agri^ltuyn,  and 
Fisherit's — to-  which  ■  has  bi;r_'n  cn'tciiTnil-ted  tho 
duty  of  ,pron?otk«^itistruction  ^  ^g^spj'. 
Aa[ioBg'themauMppintsu|K]ri\vhij^  '  "* 
coi^Kmittees  wec^ii-,.thorough  a.\ 
these  ifactB^(l)t^at  "the  .wut: 
approaching  ^a^ghortiiffe,  if  ,1 

dearth,  ifti^|^- auppty  -tiS  '-■'?pi' 
which  constttat^s  between  SO;^ 

acres,  ca;pg^9le,of|gnnpiDg  ti^^i!^  of  the  finest 
.quality;  (3}  that  the  climate. -af  the  British 
Isli-'s  is  favourable  to  econaraid  forestry-  con- 
,  ^ucted..on  .a  proper  .scale  (not  in  .grudginj^ 
clumps,  and  Btrips)-;  SLDd  (4)  tliat  it 
yeq^(li^f@sfrliMweiip^  ti^|^  Avfttkought 
Mi£";^Agti^l^tft?ilinWinl  eaysi^MH  to  antitfi- 

shaAhave  g*bifly  enhanced' the  pric-.  and  to 

rcpLiCt-  with  British-giynvn  limber  nim  Ii  of 
tliosi!  L'riormous  imports  upLin  wSfcilRejlepend. 
at  present.  ^Hp*' 

Rented '1%^  the  two;  committal "^^nfied 
noihiiig  more  upon  them  io-nieh(  ;  but  there  is 
a  fifth  point  on  which  I  venture  to  go  a  little 
further  than  the  departmental  committee,"  We 
do  not  feel  justified,  "  says  the  report, "  in  urg- 
ing the  Government  to  embark  ffsTttoitb  upon 
any  general  scheme  of  State  fo^cst  ^nndeiv  pre- 
sent circumstances."  DiSn^,  Ititeve'yilgf^- 


rapidly 

an  Lictual 
us  liniLer, 
go  per  cent- 
i'*  .(2)  that 
milliptu  of 
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rity,  which  the  committee  lacked,  to  urge  latioo— Please,  nr,  it's  only  a  very  little 
strong^ly  the  wisdom  of  embarking  upon  a  one  1  **  I  only  ask  for  the  investment— the 
scheme  of  State  forestry,  and  if  I  am  blamed    investment,  mind,  not  the  gift— of    10,000  a 

Fio.  I, 


tji;f  Oak  High  Wood,  Nbw  Foksst. 

for  that  tentedtty,  I  make  the  same  excuse  for  year,  for  the  purchase  and  planting-  of  smtaUe 
my  scheme  m  Mrved  a  certain  young  person  land. 

who  had'added  an  unforeseen  unit  to  the  popu-       No  branch  of  9giij^g|^^@kOm^  lAeat. 
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Fig.  2. 


Sklf-sowk  Oak,  absut  30--40  years  old  (l'n serf:. anted  with  Beech),  at  Thoensuet, 

Gloucestbrshirb. 


.  Digiti?ed  by 
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Crowing,  has  sufiiered  such  a  slump  m  the  last 
2$  years  as  hill  sheep-farming.  There  are  . 
hundreds  of  thousands  of  acres  in  Scotland, 
once  valuable  sheep  pasture,  now  rented  at  not 
more  than  two  sbUlings  an  acre.  From  some 
of.it,  a  good  additional  return,  say  a  shilling 
an  acre,  is  j^^tained  for  the  grouse  on  it,  but  a 
great  deal  of  it  is  unsuitable  for  grouse,  but 
very  suitable  for  growing  timber.  Such  land 
is, constantly  being  offered  for  sale.  Twenty- 
five  years  piirchase  would  secure  1,000  such 
acres  for  ;^2,5oo.  If  the  ground  is  level, 
planting  3  feet  by  3  feet  will  take  4,840,000 
trees ;  the  cost  at  £t  an  acre,  equals  £t,ooo 
for  the  1 ,000  acres.  .  On  sloping  or  steep  ground 
fewer  tr^^  will  be.^equired  and  the  test  will  be 
pppoctipoately  les;.  I  make  ntf  provision  for 
houses  or^f^pces,  assuming  th^t  the  farm  is 
b9ught  all-sending,  but  ;^Soo  v^sX  be,  allowed 
repairs. and  preliminary  draining, ^ making 
a  I  total .  initial  outlay  of  j^9,ooo- on,tbe  1,000 
4^6^.  The.  interest. on  the. balance  of  ;f  1,000 
ought  t^o  pay  the  annual  tool, bill,  and  the 
annual  wage  bill  may  be  reckoned  at-r- 

Head  forestfr    .130  .0 

■   Foreman  ,  ,  

-   Eight  woodmoi  St  l8s.  a  week  374'  ,8 '.'„' 

I  . Mucelluieoas   iQ^  \.z  ' 

»       .  ■    .  ,  *  jfftW  P  ' 

S^all  %we.  hie  (able  to  .meet  this.ictoige,  -  draw 
interest, w  the  capital  ^sunk,  hold  <  our 
•capital  in  hand  at  the  end  of  •  top  ysiirs  ? , 
think  60,  even  allowing  that  for.  the  first- fifteen 
years  not  a  farthing, of  revenue. can  be  drawn 
the  plantation.  .By  that  time  the  ;£jOiOOO 
«i|nk  will  have  increased  at  3  per.  cent,  com-  ' 
P9und  interest  to  about  ^15,000.  To. secure 
3  per  cent,  upon  that  sum  and  to  defray  . the. 
annual  expenses  of  £f^,  we  must  show  a  net 
annual  profit  of  ^1,100  from  the  1,00a  acres. 
T^e  returns  ought  to  commence  fifteen  years 
after  planting,  beginning  with  pit  prt^s,  for 
-which  there  is  an  insatiable  demand  in  this 
oountry, .  chiefly  supplied -from  Norway  and 
Sweden ;  proceeding  to  medium  sized  tre^s 
removed  in  thinning  until  the  period  of  com- 
mjercial  maturity,  which,  in  the  case  of  Scotch 
pine  and  larch,  should  be  reached  in  -  80  or  90 
y^ars,  when  tiie  regidar  fells  will  begin.  Mr. 
I^isbet  estimates  the  average  annual  yield  of 
cfmiferous  timber,  Scotch  and  larch,  at  75 
cubic  feet  per  acre.  Assuming  this  to  be  a 
moderate  estimate,  and  assuming  that  the 
price  of  such  timber  will  not  exceed  6d.  a  foot 
(an  improbably  low  estimate)  your  1,060  acres 
will  be  yielding  a  gross  annual  income  of 


£,^,'^7St  »•»  a  revenue  of  378.  6d.  an  acre 
from  land  which,  as  sheep  pasture,  yielded  a 
rent  of  2s.  an  acre,  or  £v30  from  the  1,000 
acres.   The  balance>sheet  will  show  thus : — 


Expenditure. 

Interest    at  3 

per  cent,  on 

^15,000  ....  ;f4S0 
Annual  expenses  650 
Balance  profit , .  750 


Receipts* 

Sale  of75cuHc 
feet  per  acre 
at   6d.  on 
.i/xio   acres  /^i,875 


Supposing  that  for  the  next  fifty  years  the 
-  State  werejo  invest  ;£io,ooo.a  year  in  planta- 
:  tions,  it  wpuld  have  made  a  progressive  invest- 
ment .  of ,  half  a  roiUictn  -.eteiling— the  cost  of 
four  days  campaign  against  the  iBoers— yield- 
ing about  ii  per  cent.,  intenwt,  and  instead  of 
a  rural  population .  of  one  sheph^  to  100 
.  acres  of  pasture,.  . there  would  be  one  woodman 
to  every  i,ooo.acres,.9r^a  total  of  500  woodmen 
on  the  State  forest  of  50,000  acres,  instead  of 
50 .  shepherd}.  No  trifling  coiEWid^ration  this 
in  these  days  of  ruiial  depop^tion. 

There.,appeare4  lately,  inooe  of-  the  evening 
.papets^a  letter- from f a  noble  earl. in  re&rebce 
to  'Mr.  ;Keir  Hardie's  proposal  .for  State 
forestry.  His  lordship  declared  ^that  it  was 
{o  think, of  ^profitable-  forestry  ia  the 
.Uf4t3e4-  Kingdom '*for  two  reasoqs— first, 
■b9cau9e..of  .the  ^furious  stopvis  whibh, sweep 
these  .islands . at  irregular. intervals;  second, 
because  the  timber  produced  in  our.woods  is 
-far  I  inferior;  in,  quality  to, that  grown  .on  the 
.Continent. 

.  As  to  the^firstobjcction,  I  deny  ernphaticaUy 
.that we. are  more  exposed, to  storm, thaa,  say, 
Norway  cv  . Sweden,  whence -we -draw  such 
large  eu^li^s  of  coniferous  timber.   It  is  true 
rthat.we  suffer  far , more  from  wind  damage 
'  than'  is  the  case  in  continental  forests,  but  that 
:-i8  tbe  jfesntt  partly  of  our  custom     plavting  in 
narrow  bdts  and  isolated  small  maBsea,  and 
partly  of  the  mischievouB  ^stem  of  bver- 
thinniog  -  which   came   into  vogue  in  the 
nineteenth  century.    Trees  that  have  been 
encouraged  to' grow  heads  out. of  all  due 
proportion  to. their  height  will  succumb  to  a 
storm  that  may  be-  lifted  harmlessly .  over  a 
solid  block  of  well-grown  forest.  A  thousand 
contiguous  ^<avi  of  woodland  will  suffer  far 
■  less  from  gales-than  1,000  acres  scattered  over 
an  estate  of  to,ooo  acres. 

Next,  as  to  the  alleged  inferiority  of  British 
timber  to  continental.  Surely  that  is  a  strange 
allegation  against  a  cpijntry  that  used  to 
supply  timber  A^ilbeb^Uitidt(3l^£that  ever 
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put  to  sea.  I  may  si^  n  pa^Bvijp  that  the- de- 
mand for  ship  timber  had  wmethiDSf  to  do 

■with  '  iaitiatio)!;'  our  vicious  system  of  over- 
thinning.  Shipn-rights  did  not  want  straight 
boles,  tbey  wanted  bent  timber ;  and  you  will 
actually  find  in  old  treatises  on  forestry  in- 
structions about  tying  down  the  limbs  of  oaks' 
to  produce  the  desired  contortion.  The  result 
has  been  that  we  have  conceived  and  aimed  at 
a  false  ideal.  Our  notion  of  what  an  oak 
ought  to  be  is  framed  upon  such  a  mag- 
nificent deformity  as  the  "Major"  oak  in 
Sherwood  Forest. 

That  we  can  grow  fine  straight  oak  if  we 
choose  may  be  seen  in  this  example  from  the 
New  Forest,  a  domain  which,  unhappily,  the 
State  is  not  permitted  to  treat  on  right 
principles.  Here  again  is  a  wood  of  self-sown 
oak  at  Thombury,  in  Gloucestershire,  30  to  40 
y^ars  old,  which  promises  to  develop-  into 
splendid  clean  timber. '  But  to  obtain  exaniple^ 
of  the  highest  development  of  oak  timber,  we 
must  go  to  France.  Here  are  a  couple  of 
photographs  showing  the  last  stage — the  final 
fall — of  a  forest  of  sessile-flowered  oaks  in  a- 
French  forest. 

Now  that  we  want  straight,  clean  limber, 
ttfere  is  no  country  in  the  world  better'  able  to 
produce  it  than  our  own.  Ah  but,  says  the 
timber  merchant,  your  firs  are  grown  too  fast. 
British  deal,  cannot  compare  with  Scandina- 
vian, vhich  is  grown  much  slower.  True,  but 
here  again  the  evil  comes  firom  over-thinning. 
Grow  your  trees  in  close  forest,  and  no"  matter' 
what  height  they  attain  or  how  soon*  they' 
attain  it,  the  annual  rings  will  be'  close 
together,  and  the  timber  will  be  slow  grown. 
It  is  a  mere  question'of  forest  management. 
Trees  in  open  order  will  produce  branches'  and 
coarse  timber,  with  wide  annual  rings  ;<  trees 
grown  in  close  canopy  will  yield  clean'  planks 
with  narrow  annual  rings.  Here  are  some 
examples  from  a  wood  of  Mr.  Elwes's,  at 
Colesbome,  in  Gloucestershire.  Most  of  these 
trees  measure  125  feet  in  height,  and  compare 
favorably  in  cleanness  of  bole  with  the  follow- 
ing examples  from  Savoy— silver  fir  with  a  few 
spruce,  and  silver  fir,  with  a  larch  or  two. 

It  is  idle  to  say  that  timber  cannot  be  grown 
at  a  handsome  profit  in  Great  Britain,  but  it  is 
equally  idle  to  attempt  to  grow  it  at  a  profit 
unless  sound  principles  of  commercial  forestry 
are  adopted. 

I  now  come  to  the  other  branch  of  my  subject 
— the  condition  of  woodland  on  private  estates 
in  this  country.  In  dealing  with  that,  I  must 
be  understood  to  generalise.  I  could  name  cer- 


estates  on  which  the  pricciplea  of  sound 
fvestty  are  in  fuU  practice,  and  of  which  the 
proceeds  of  the  woods  contribute  a  considerable 
part  of  the  revenue.  But  taking  one  estate  with 
another,  I  shall  not  be  accused  of  exaggeration 
if  I  describe  the  woods  as  run  upon  amateur 
lines,  more  or  less  modified  by  local  custom.  It 
fs  not  the  custom  to  expect  a  land  agent  to  have- 
had  any  training  in  economic  forestry ;  still 
less  likely  is  it  that  the  owner  himself  shall 
have  had  such  training.  It  would  be  natui^al^ 
then,  that  neither  the  agent  nor  his  employer 
should  attempt  to  interfere  with  the  manage- 
ment of  the  woods.**  But  what  landowner'  i» 
there  so  poor  in  spirit  that  he  does  not  aspire 
to  direct  in  person  the  operations  in  his  woods  ? 
He  has  a  forester  or  woodman,  no  doubt,  with 
an  efficient  stafE  under  him,  but  that  forever 
is  very  seldom  remuiii'r.iii  d  on  a  scale  calcu- 
tetflMi  to  secure  ^imd  technical  knowledge.. 
0n  nyme  e«tatetf-<he  tfornbilned  the  duties' of 
foridstcr  with  that  of  head  >r:irfiiTL*'r ;  oij  others- 
111'  rei;cives  a  salary  equal  :o  that  of  a  head 
gamcBeepcr.  Hl'  is  at  best  but  a  foreman 
wojK^gttjty  and  even  if  hn.pursues  sound ^Wtine 
i^^SHs  tbeic  are  cdnstaotly  liable 
^iSSej^BBA  ot  diverted  at  the  caprice  0'  h\^ 
etOp^f.'  It  would  he^strange,  indeed,  if  fh& 
rosult  of  surh  a  want  c:f  s^ystfim  jjfoved  any* 
thing  but  disastroLiE,  Inui^iiiL-  any  man  in- 
vesting liberal  capital  in  a  lar^^e  farm^  wthout" 
any  te<^i*ieal  Ijtnowledge  of  farmipg^^  or  tiier 
rok&tia^-ijf a^e;  And  yet  dictating' td"'^|ii9. 
farm  bailiff-  hoVand  where  those'  crops  wfere 
to  be  grown.  The  result  would  be  apparenli^in 
A  very  few  seasons,  and,  so  far  as  that  fatm 
wafe  co'i!icemed,  tbe  balance-sheet  would  spell 
bahkruptcy.  Even  in  that  case,  the  amateur 
farmer'  would'  have  the  example  of  sound 
agriculture^  as  .practised  by  his-  neighbour, 
and-  He'  would  have  the  sense  to  pick  up 
some  knowledge  as  he  went  along.  But 
wherfe  is  the  amateur  forester  to  tiirn  for  gui- 
dance in  this  dountry?  Perhaps  there  is  not 
within  his^  county  a  single  example  of  close 
canopy  and  clean  timber.  And  further,  whereas 
the  effect  of  bad  farming  is  manifest  in  two  or 
three  seasons,  rhistakes  in  forestry  do  not 
become  apparent  for  two  or  three  generations. 

I  stood  not  long  ago  beside  the  owner  of  one 
of  the  noblest  parks  in  England.  He  had 
brought  me  to  see  an  oak  wood,  originally 
pure,  forest,  about  50  acres  in  extent,  which 
was  causing  him  much  concern.  They  were 
splendid  trees,  about  180  or  200  years  old, 
averaging  100  feet  in  height  with  40,  50,. 
60  feet  of  glorious  cle^jJt5^(3^D0tCT>@>w 


53+ 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


the  like  of  this  wood,  as  it  must  have  been,  have  blamed  the  owner  had  he  treated  this 
if  it  be  not  the  forest  of  Cour  Chevemay  woodland  as  a  crop  ?  Well,  all  his  neighbours 
on  the  Loire  opposite  Blois.  Twen^  years  ago    would  have  blamed  him  bitterly,  so  deeply 

Fio.  3. 


Lakch,  Beech,  and  Sfkuce  at  Colbsbornr,  Gloucestbksbise. 

there  cannot  have  been  less  than  9,000  orio,ooo  rooted  has  become  our  habit  of  looking  upon 

'Cubic  feet  per  acre,  which,  taken  at  only  is.  a  woodland  merely  as  an  extra — a  luxury— a 

foot,  represents  a  value  on  the  50  acres  of  playground.  And  yet  Iipaintain.  that  it  wis 

«ome    25,000,  OTj^soo  an  acre.   Who  could  fbltynotto  turoj^|^tM<'u90@in^  For 
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look  you  what  has  happened.  My  Mend  had 
all  the  amateur  love  of  trees  which  is  so 
characteristic  of  English  country  gentlenien. 


warned  him  what  must  happen  if  pure  oak 
high  wood  is  suddenly  converted  into  trees  in 
open  order.   If  he  did  so,  bis  advice  was  dis- 


Fio.  4. 


Larch,  Beech,  and  Spruce  at 

About  twenty  years  ago,  thinking  to  improve 
the  landscape,  he  had  glades  cut  in  this  noble 
grove,  and  thinned  out  the  whole  of  it  severely. 
His  forester,  if  he  knew  bis  business,  may  have 


COLKSBOSNE,  GlOUCRSTSRSHIRB. 

regarded;  the  owner  knew  what  he  wanted, 
but  the  result  has  been  far  different.  Nearly 
every  tree  has  become  stagheaded  and  thrown 
out  an  eruption  o^i^y^QlQ^te 
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stems  and  branches.  The  grove  has  been 
ruined. 

My  friend  did  me  the  honoar  to  ask  my 
opinion.  If  I  had  given  it,  he  would  have 
called  me  a  beggarly  Scot,  so  1  held  my  peace, 
even  from  good  words.  But  I  had  no  doubt 
what  a  wise  forester's  advice  would  be—fell  ^1 
the  remaining  trees  and  replant.  As  near  as  I 
could  judge,  there  seemed  to  be  an  average 
of  thirty  oaks  left  on  every  acre.  These 
cannot  be  worth  less  than  ^7  los.  apiece 
standing,  or  an  aggregate  of  ;^ii,3co  on  the 
50  acres.  .1  have  puipose'y  put  this  calculation 
very  low,  for  I  was  shown  where  one  of  these 
oaks  had  been  felled  recently,  and  the  timber 
sold  for  20.  But  I  know  what  will  happen. 
My  friend  loves  his  trees ;  he  will  never 
harden  his  heart  to  part  with  them  ;  they  will 
go  from  bad  to  worse,  and  the  greater  part  of 
tfajs  money  will  be  sacrificed.  The  future  of 
these  noble  trees  will  be  like  that  of  the 
mournful  ruins  in  Cadzow  Forest,  Lanarkshire. 

Now  one  must  take  things  as  one  finds 
them,  even  if  one  may  entertain  a  hope  that 
better  understanding  may  prevail  some  day. 
T^e  British  landowner  has  a  perfect  right  to 
manage  his  ,wopd8  in  the  way  best  calculated 
to  secure  the  objects  he  has  in  view.  These 
objects,  I  think,  are  generally  as  follows  : — 

,i$t.  Landscape  effect,  especially  park  sce- 
nery. 

2nd.  Game  cover. 

3rd.  Shelter. 

4th.  Timber  for  estate  purposes. 

To  insist  upon  the  uniform  application  of 
strict  continental  sytem  to  all  classes  of  land 
in  this  country  is  very  far  from  what  I  advocate. 
In  the  first  place,  Z  don't  think  close  canopy 
is  as  essential  on  a  great  part  of  our  area  as  it 
is  on  dry  soils  and  climate.  The  climate  and 
soil  of  our  islands,  part  of  them,  at  least,  is 
far  more  propitious  to  tree  growth  than  those 
of  a  great  deal  of  the  forest  area  of  Europe. 
But  what  I  do  advocate  is  the  application  of 
strict  system,  modified  to  suit  our  peculiar 
circumstances. 

Now  let  us  take  these  four  objects  which  I 
have  mentioned  as  uppermost  in  the  average 
landowner's  purpose,  and  see  how  far  they  are 
to  be  reconciled  with  a  sound  system  of 
forestry. 

I.  Landscape  effect,  especially  fark  see- 
fiery.  He  must  be  callous  indeed,  be  he  land- 
owner or  simple  waylarer,  who  is  indifferent  to 
the  charm  of  English  park  scenery,  which 
consists  of  prairie  with  groves  and  scattered 
trees.   But  it  is  an  effect  which  can  only  be 


obtained  as  the  result  of  age.  The  finest  park 
scenery  is  a  gradual  evolution  from  close 
forest,  and  never  can  be  attained  by  planting 
single  trees  apart  upon  a  plain.  By  that 
means,  you  obtain  nothing  but  huge  cabbages 
with  an  ugly  horizontal  browzing  line,  or  pic- 
turesque monstrosities  such  as  the  great  beech 
at  Kilkerran,  Ayrshire,  which  girths  19  ft.  6  in. 
at  5  ft.  htg^,  or  malformed  specimens  like 
this  ash.  Now  compare  with  such  results 
some  park  effects  that  have  been  evolved  out 
of  high  forest. 

Trees  are  social  creatures ;  for  the  develop- 
ment of  their  true  character  they  require, the 
discipline  of  close  company  to  rear  stately 
stems  and  preserve  symmetrical  heads.  I 
must  not  linger  over  long  upon  this  fascinating 
subject,  but  if  anyone  doubts  my  .cbntention 
that  good  forestry  is  not  only  reconcileaUe 
with  the  finest  park  scenery,  but  is  actually 
essential  to  its  production,  let  him  visit  Ash- 
ridge-park,  within  30  miles  of  this  room,  and 
reflect  .upon  the  process  which  reared  the 
famous  beeches  there. 

It  is  out  of  a  well-grown  wopdland.only  that 
you  can  carve  a  beautiful  park.  For  the  last 
60  or  70  years  most  of  us  have  been  doihg 
our  best  to  render  growing  woods  incapable 'of 
producing  fine  park  scenery.  We  have  been 
taught  to  thin  mercilessly — to  allow  bo  tree  to 
interfere  with  another,  thereby  preventing  .die 
development  of  clean  stems,  and  encouragtpg 
instead  a  wild  profusion  of  branches,  as, if  4he 
object  had  been  to  produce  an  orchard. 

Well,  but  it  is  argued,  a  regular  fcvcest, 
grown  on  Continental  principles,  is  painfully 
monotonous.  You  will  lose  alt  the  variety  and 
life  of  an  English  park  if  you  insist  upon  close 
canopy.  My  answer  is  that  of  all  rural  indus- 
tries  forestry,  in  its  ordinary  operations^  is 
productive  of  the  most  picturesque  scenes. 

There  is  another  and  more  pressing  aspect 
of  park  mana^rement.  British  landowners  are 
far  less  affluent  they  were  thirty,  fifty,  and  .one 
hundred  years  ago.  It  is  a  question  with  niany 
of  them  whether  they  can  maintain  their  parks 
at  all.  Is  it  not  sheer  blindness  to  refuse  to 
develop  what  may  be  rendered  not  only  a 
source  of  regular  income  but  a  reserve  to  be 
drawn  upon  in  times  of  special  pressure,  such 
as  the  payment  of  death  duties.  Why,  so  far 
from  destroying  English  park  scenery,  the 
application  of  science  and  system  to  wood 
management  may  be  the  very  means  of  saving 
many  a  park  from  the  hammer  or  the  specula- 
tive builder. 

Before  it  can  b|^J^9Bg4^@0®^rt&ers  will 
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take  that  course,  they  must  apply  themselTes 
vigorously  to  acquire  the  priociples  of  the 
craft,  unlearn  a  great  deal  that  they  have  heen 
taught,  and  harden  their  hearts  to  deal  with 
their  woods  in  general  as  a  crop. 

2.  Game  Cooer, — This  is  perhaps  the  poiqt 
at  vhich  British  landowners  and  foresters  are 
most  'directly  at  issue,  and  I  admit  that  it  is 
not  easy  to  reconcile  the  idea  of  an-  English 
game- cover  with  economic  forestryj  ■  seeing 


that  underwood  has  ceased  to  have  any  com- 
mercial value.  At  the  same  time  it  is  a 
fact  that  our  present  system  of  battue  came 
from  Germany,  where  forests  are  managed  on 
the  strictest  principles  of  commerce.  Close 
high  wood  is  disliked  by  game,  chiefly  because 
of  the  scarcity  of  food  there;  but  cover 
shooting  is  such  an  artificial  affair  now  that 
pheasants  may  be  made  to  haunt  whatever 
ground  is  best  adapted  for  their  artistic  des- 
truction. It  is  merely  a  question  of  where 
their  food  is  provided.  As  for  cover,  there  is 


no  cover  better  than  young  wood  up  to  15  or 
20  years,  and  in  a  woodland,  managed  od 
economic  principles,  there  will  always  be  a 
due  proportion  of  young  wood,  into  which 
birds  may  be  driven  for  the  rise. 

But  there  is  one  form  of  game  absolutely- 
incompatible,  not  only  with  profitable,  but  witb 
decent  forestry.  Will  any  landowner,  honestly 
and  boldly,  calculate  what  ground  game, 
especially  rabbits,  cost  him  per  acre  of  plan- 


tation. Every  yard  of  ground  that  is  planted 
must  be  wire  netted,  and  this  cannot  be  done 
at  less  than  6d.  a  yard.  Where  the  woodland 
is  worked  in  proper  annual  rotation,  ten  acres, 
say,  filled' every  year,  and  ten  acres  replanted, 
the  cost  of  wire  netting  is  at  a  minimum,  for  a 
square  of  ten  acres  may  be  fenced  for  between 
£20  and  £y} — say  an  additional  cost  of  50s. 
an  acre.  A  pretty  heavy  inroad  upon  capital 
expenditure ;  but  you  must  multiply  this  in- 
definitely if  you  wish  to  deal  votly  blocka  of 
less  than  ten  acres— if  yii^sHd^,C£QiOi3^nm, 
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to  plant  up  blanks  in  woodland  from  half  an 
acre  to  two  or  three  acres  in  extent.  And 
even  this  is  not  all.  Where  the  detestable 
rabbit  abounds,  ground  cleared  of  timber 
cannot  be  restored  by  natural  regeneration. 
In  such  a  case,  there  must  be  placed  to  the 
debit  of  the  rabbit  account,  not  only  50s.  an 
acre,  the  cost  of  wire  netting,  but  £^  an  acre, 
the  cost  of  replanting  which  would  be  un- 
necessary on  ground  suitable  for  natural  re- 
generation. In  other  words,  the  presence  of 
rabbits  means  an  initial  tax  upon  young  forest 
of  £Z  los.  an  acre,  which  may  be  equal  to 
half  the  fee  of  the  land.  If  British  forestry  is 
■ever  to  regain  the  place  to  which  our  soil, 
climate  and  requirements  entitle  it,  it  must  be 
relieved  from  the  intolerable  scourge  of  rabbits. 
The  place  for  the  rabbit,  and  the  only  place, 
is  the  warren.  In  those  scenes  I  showed  on 
the  screen  from  Ashrtdge-park,  you  may  have 
noticed  how  bare  was  the  ground,  not  only 
under,  but  around  the  beech  trees.  To  show 
what  that  ground  is  capable  of  doing  in  the 
way  of  natural  regeneration,  look  at  this  part 
of  it  which  has  been  protected  from  rabbits 
and  deer  for  the  last  15  or  20  years. 

3.  Shelter, — Shelter  from  sea  blasts  or  from 
the  prevailing  wind  is  a  most  legitimate  object 
in  forming  a  plantation.  I  have  only  a  few 
words  to'  say  about  it.  Do  not  grudge  A  few 
acres  in  laying  out  belts.  Even  a  narrow 
strip  affords  warmth  and  shelter  so  long  as  it 
is  young,  but  there  are  few  things  more  cheer- 
less than  the  same  strip  when  the  trees  are 
approaching  maturity,  and  the  wind  blows 
draughtily  through  it.  The  most  successful 
sea  shelter  which  I  have  seen  is  on  Lord 
Leicester's  estate  at  Holkham,  where  miles  of 
sand  dunes  have  been  planted  with  four 
different  species  of  conifer,  Scots  pine, 
pinaster,  Austrian  and  Corsican ;  and  the 
Corsican  has  beaten  all  the  others  in  a  very 
remarkable  manner.  It  even  reproduces  itself, 
although  there  is  much  ground  game  about. 

4.  timber  for  Estate  Purposes.— K  most 
important  object  this,  and  one  that  is  usually 
accomplished,  bi:t  at  what  cost !  I  do  not 
hesitate  to  say  that  on  many  estates  if  the  rent 
of  the  ground,  annual  rates,  cost  of  planting 
and  wage  bill  be  reckoned,  much  money  would 
be  saved  if  not  a  foot  of  home  wood  were  used, 
and  foreign  supplies  bought  from  the  timber 
merchant.  And  yet  you  say  that  timber  ought 
to  be  grown  for  the  market  at  a  pro6t  I  Cer- 
tainly it  ought,  but  not  on  the  present  system, 
not  unless  timber  is  treated  as  a  crop  with  a 
regular  fall  and  grown  of  good  quali^.    It  is 


the  cut-and-come-again  method  that  is  ruinous 
bo:h  in  cost  and  in  quality.  The  annual  fall 
ought  to  supply  both  estate  purposes  and  the 
timber  market.  Yet  I  have  heard  within  the 
last  few  months  landowners  complaining  that 
they  cannot  get  an  offer  even  for  fine  timber. 
No,  because  they  have  not  secured  a  proper 
business  coonection.  To  do  that  two  thinj^ 
are  necessary,  as  any  greengrocer  will  tell 
you,  regularity  of  supply  and  uniformity  of 
quality.  It  is  estimated  that  there  are  3,000.000 
acres  of  woodland  of  sorts  in  Great  Britain  and 
Ireland.  In  Belgium  there  are  only  1,750.000 
acres  yielding  a  return  of  ;f  4,000,000  a  year. 
At  that  rate  British  woodlands  ought  to  yield 
j^70,ooo,ooo  a  year.  At  what  figure  would  the 
most  liberal  estimate  fix  the  return  ?  Yet 
British  timber  properly  grown  would  be  no 
whit  inferior  to  Belgian. 

The  fact  is  there  is  no  regular  trade  in 
home  timber.  Merchants  cannot  rely  upon  a 
steady  home  supply  so  they  have  recourse  to 
countries  where  they  can  be  sure  of  getting 
exactly  the  quantity  and  quality  they  require. 
Mr.  Nislwt  has  put  the  case  concisely. 

"Available  markets  cannot  be  utilised  to 
the  best  ad/antage  if  the  quantity  of  wood 
offered  one  year  is  large,  the  next  small,  a 
third  year  wanting  altogether,  and  so  on 
irregularly.  '  First  a  hunger,  then  a  burst,' 
is  bad  in  this  as  in  all  other  cases."  Add  to 
this,  that  woodland  subject  to  inordinate 
thinning — to  arboriculture  instead  of  forestry- 
produce  timber  of  such  inferior  quality  as  to 
lead  architects  to  stipulate  for  foreign  timber 
in  all  their  work. 

Now  I  think  I  hive  said  enough  to  explain 
the  general  character  of  what  is  on  my  mind 
in  this  matter.  To  go  closer  into  details  would 
outrun  reasonable  limits  of  time.  I  am  con- 
vinced that  by  adopting  sounder  principles 
and  continuity  of  treatment,  both  the  State 
and  private  owners  of  land  might  indefinitely 
enrich  future  generations,  and  indemnify 
themselves  meanwhile,  wholly  or  in  part,  toe 
the  outlay  and  lock-up  of  capital  by  clearing 
the  ground  of  a  great  deal  of  ill-grown  wood 
which  occupies  it  just  now. 

One  circumstance  is  highly  favourable  to 
reform.  There  is  plenty  of  sound  instruction 
in  sylviculture  to  be  had.  Five  and  twen^ 
years  ago  British  landowners  could  only  turn 
to  such  vicious  and  misleading  instructm  as 
Brown  and  Michle.  Now  there  is  abundance 
of  good  literature,  and  such  writers  as  Schlich, 
Nisbet,  and  Forbes  are  at  hand  to  pilot  en- 
quirers into  thfti^^f^oOgle 
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DISCUSSION. 

The  Sbcrbtast  read  the  foDowing  letter  from  Dr. 

Schlicb  :— 

It  is  a  great  disappcnntmeDt  to  me  that  I  am  un- 
able to  hear  Sir  Herbert  Maiwell  read  his  important 
paper  on  "  Britiiih  Woodlands,"  this  evening,  but  as 
70U  have  been  good  enough  to  send  me  an  advanced 
xopY,  you  will,  I  trust,  allow  me  to  offer  a  few 
lemaiks  od  it.  Until  now  moat  British  landowners 
have  beiitated  to  admit  that  eeonomic  sjdvicoltnre 
con  be  applied  to  thrir  woodlands,  maintaining  that 
the  latter  are  ft  thing  apart,  and  now  Sir  Herbert 
Maxwell  comes  ibrward  to  denounce  publicly  his 
former  opinions,  and  to  urge  the  application  of 
rational  sylviculture,  and  aboi-e  all  systematic  and 
sostained  treatment,  in  the  case  not  only  of  our 
ordinary  woodlands,  but  even  in  that  of  parks 
and  other  ornamental  woods.  By  doing  this,  Sir 
Herbert  Maxwell  has  rendered  a  greate  iser> 
lice  to  the  devdqiment  of  rational  forestry 
in  this  country  than  he  is  probably  himself  aware. 
Bnt'  be  has  done  even  more  than  that,  Inasmuch 
as  he  calls  upon  the  Crovernment  lo  devote  the 
exceedingly  modest  som  of  j^io,ooo  a  year  to  the 
acqnidiion  and  afforestation  of  waste  lands,  thus 
creating  object-lessons  which  cannot  ful  to  have  the 
most  beneficial  effect  upon  the  further  extension 
of  our  woodlands.  He  tells  us  that  hundreds  of 
thousands  of  acres  of  mountain  land  fit  for  planting 
can  be  acquired  at  the  rate  of  £2  ids.  an  acre, 
reprefenting  25  years  purchase  of  the  'present  rent 
deiived  from  sheep  grazing,  and  he  calculates  that  a 
return  of  considerably  more  than  5  per  cent,  on  the 
invested  capital  can  be  secured.  ]>t  us  hope  that 
those  in  power  will  read  what  Sir  Heibert  Maxwdl 
says  and  act  accordingly !  Great  efforts  are  now  bong 
made  in  Britain,  to  provide  theoretical  instruction 
in  forestry,  at  quite  a  number  of  educational 
«stid^ishmenty.  This  pleases  many  people 
-who  take  an  interest  in  the  matter,  but  it  is 
only  pait  of  the  business.  All  this  theoreticid 
instruction  will,  as  it  were,  be  of  comparatively  small 
value  unless  we  provide  at  the  same  time  the  means 
of  practical  instruction.  For  this  purpose  we  require 
-systematically-managed  woodlands,  which  are  found 
few  and  far  between  in  these  islands.  The  Commis< 
doners  of  Woods  have  of  late  years  made  a  gallant 
effort  to  manage  the  Crown  forests  on  rational  Knes 
and  according  to  well- arranged  plans ;  but  what  we 
teqmre  ovtr  and  above  this  is  that  the  State  (or,  in 
some  case?,  corporations)  should  acqmre  areas  of 
mountain  and  heath  lands  in  vaiioas  parts  of  the 
country,  plant  them  up,  and  manage  them  rationally, 
so  that  tbey  may  serve  as  examples  to  the  surrounding 
private  propiietois  and  to  the  student  of  forestry. 
£ven  if,  as  Sir  Herbert  Maxwell  suggests,  only 

10,000  a  year  were  appropriated  for  the  purpose, 
some  substantial  good  could  be  done  in  England, 
Wales,  and  Scotland.  As  to  Ireland,  the  splendid 
<^iportimity  whkh  the  admiaisttation  of  the  latest 


Iriah  Land  Act  offers  of  acquiring  and  planting  sur- 
plus areas  in  the  case  of  estates  which  are  broken  up 
for  sale  to  the  tenants,  shouldfertainlynot  bemissed, 
I  hear  sad  accounts  from  Ireland  as  to  the  great 
destiuction  of  the  remaining  woodlands  by  the  new 
proprietors,  and  it  seems  to  me  to  be  the  direct  daty 
of  the  State  to  make  good,  at  any  rate,  the  mischief 
which  the  Land  Act  is  working  in  this  respect. 
The  woodlands  belonging  to  the  State,  or  the 
Crown,  whether  already  existing,  or  to  be  planted, 
should  serve  another  \'ery  important  object, 
namely,  the  collection  of  correct  statisticB,  show- 
ing the  yield,  the  receipts  and  expenses  connected 
with  woodlands,  managed  on  economic  lites.  At 
the  present  time,  there  are  hardly  any  aieas  in 
this  country  which  could  serve  for  the  above  purpose 
As  long  as  we  have  no  tables  giving  the  probable 
increment  and  yield  of  onr  woodlands,  we  are  groping 
in  the  dark  as  to  the  financial  results  of  the  forest 
industry.  To  sum  up,  I  must  once  more  thank  Sir 
Herbert  Maxwell  for  the  great  service  which  he  has 
rendered  to-day  to  a  cause  in  (he  interests  of  which 
I  have  straggled  against  adverse  cmditions  during 
die  last  twenty  years. 

Tbe  Chaiucan  thought  that  those  who  had  given 

attention  to  sylviculture  would  be  the  first  to  admit 
that  tbe  opinions  expressed  by  the  author  were,  as 
might  have  been  expected,  perfectly  orthodox.  He 
did  not  think  one  could  have  bad  a  more  admirable 
prepept  as  to  tbe  opportunities  and  duties  of  private 
landowners  and  the  State,  whose  duty  was  a  very 
constderable  one,  than  that  given  in  the  paper.  The 
author  had  referred  to  the  question  of  histruction 
in  sylviculture.  There  were  no  doubt  better 
bodis  ready  to  hand  in  the  preset  day  than 
their  fathers  had,  but  at  the  same  time  the 
study  of  sylvkolture  was  very  largely  a  matter 
of  object-lessons.  English  people  wtti  very  em- 
pirical in  their  habits,  and  foresters  were  especially 
so.  Without  viewing  tbe  woods,  tbe  museums,  the 
coUectious,  and  all  tbe  different  object-le^ns  which 
were  so  perfectly  established  in  other  civilised  States, 
he  was  not  very  hopeful  of  any  large  departure  in  tbe 
private  or  public  management  of  woodlands.  Tbe 
author  had  referred  to  the  shortcomings  of  the  Report 
of  the  Departmental  Committee.  He  admitted  that 
the  recommendations  of  the  Report  were  not  adequate 
to  the  ttqniremcnts  of  the  counfary,  bnt  be  thought 
the  recommendations  went  as  far  as  they  were  likely 
to  get  any  Ckn'emment  to  go,  and  as  far  as  they  were 
justified  in  asking  any  Government  to  go,  because 
one  was  not  justified  in  undertaking  any  great  creation 
'6f  sylviculture  in  this  country  without  having  men 
properly  trained  to  undertake  it.  Apart  from  a  few 
Indian  Forest  officers  and  others  whom  one  could 
count  almost  upon  tbe  fingers  of  one  hand,  there 
were  none  who  were  competent  of  expressing  an 
opinion  as  to  how  sylviculture  should  be  conducted 
in  Britain.  Indeed,  without  the  (>h}ect-lessmis,  he 
donbted  whether  the  b4^z^b4c3@!|@gldnld 
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say  what  ought  to  be  done.  Some  of  the  best 
foresters  in  Germany  and  France  had  veiy  truly 
pointed  out  that  th^  was  probably  no  country 
in  the  vorld  where  some  of  the  most  valuable 
American  conifene  could  be  better  grown  than  in 
parts  of  Britain,  but  they  were  not  yet  grown 
upon  sylvicultural  principles.  English  peofde  had 
barely  began  to  plant  them  properly,  and  it  most  be 
some  time  before  it  was  possible  to  judge  how  far 
those  anticipations  would  be  fulfilled.  He  believed 
the  fiTsX  requirement  which  had  to  be  met,  was  the 
adequate  provision,  by  experimental  areas  and  forest 
schools,  for  the  training  of  men  competent  to  manage 
woodlands.  The  author's  proposal  of  setting  aside 
0a,oaa  a  year  was,  be  thought,  a  very  moderate  one. 
It  was  ondoubtedly  necessary,  by  k»iw  grant  of  that 
kind,  to  make  provi^on  for  ginag  sgrlvicultnie,  cither 
1^.  the  State  or  Iqr  the  individual  owner,  a  fair 
chance.  The  author  had  divided  modem  forestry 
into  three  parts, — ornamental  forestry,  economic 
sylviculture  for  profit,  and  objects  such  as  the  amdior- 
ation  of  climate,-  the  prevention  of  erosion,  or  thf 
storage  of  water,. which  could  be  attaioed  by  [Janta- 
tions  undo'  certain  conditions.  He  believed  England 
had  no  rivals  in  the  world  in  regard  to  ornamental 
afibresting,  such  as  pinetums,  parks,  and  pleasure 
grounds,  but  syhicultnie  was  practically  unknown 
except  in  very  limited  areas ;  and  the  ornamental 
fMests  themselves  were  limited,  because,  yieldingino 
profit,  the  areas  under  timber  were  necenarily  limited 
by  the  resources  of  the  owner.  England  could  not 
do  better  than  maintain  the  advantage  she  possessed 
in  ornamental  plantations,  and  could  not  too  soon 
make  provision  for  enabling  landowners  to  have 
profitable  sylviculture,  to  store  water,  to  prevent 
erosion,  and  obtain  the  other  advantages  which  were 
incidental  to  proper  sylvicultural  treatment  of  the 
land.  England  imported  nearly  thirty  million  pounds 
worth  of  timber  a  year,  twenty-five  of  wiiich  could  be 
profitably  grown  at  home ;  and  it  was  about  time 
some  system  was  adopted,  which  had  a  fair  chance  of 
success,  of  giving  foresters  adequate  training  to 
enaUe  them  to  deal  intelligently  with  the  work  that 
lay  before  them. 

Sir  Dietrich  BsANDis,  K.C.I.E.,  said  the  great 
truth  that  trees  in  order  to  yield  valuable  timber  must 
grow  in  thick  masses  where  they  drew  each  other  up 
to  the  greatest  height  an  individual  tree  could  attain, 
and  where,  at  the  same  time,  their  close  contact  pre- 
vented the  f(»mation  of  branches,  which  was  the  chief 
tiling  to  teach  those  who  managed  woodlands  in  this 
country,  had  been  admirably  stated  by  the  aathor. 
Another  point  which  had  be«i  equally  well  set  forth 
was  that  colain  trees  required  a  mixture  with  other 
trees  in  order  to  tbri^'e.  If  the  oak  trees  in  the 
Forest  of  Dean  had  been  grown  in  company  either 
with  beech  or  silver  fir,  they  would  have  presented 
quite  a  different  appearance  from  their  present  miset;- 
ahle  state.  In  1865,  on  bis  first  furlough  home  from 
India,  with  the  entfaunfm  of  a  young  man,  he  viuted  a 


great  many  of  the  woodlands  in  England  and 
Scotland,  including  some  of  the  finest  cop[Mce 
woods  of  aah  and  sweet  diesnnt  which  he  had 
ever  seen  in  his  life.  The  owner  told  him  that 
he  had  used  the  best  wheat  land,  and  raised 
very  strong  seedlings,  managed  the  land  under 
a  rotation  of  se%'en  years,  and  produced  bop- 
poles  which  were  in  large  demand  in  those 
days,  the  land  thus  yielding  him  ^%  an  acre  net. 
It  was  very  difficult  not  only  in  England  but  in 
other  countries  to  obtain  the  financial  results  of  the 
forest  management  of  private  estates,  and  that  was 
one  of  the  chief  reasons  why  States  and  private 
individuals  did  not  take  the  question  up.  The  com- 
munal forests  in  Germany  were  the  staple  of  the 
wealth  of  the  country,  and  the  Crown  forests  of  this 
country  might  be  made  extremdy  valuable  as  object- 
lesstms  of  rational  forestry  if  they  were  pn^eriy 
managed.  The  plan  whidi  the  author  had  foie- 
shadowed  would  do  an  immense  deal  towards 
making  people  familiar  with  the  idea  that  the 
planting  up  of  vraste  lands  was  profitable.  The 
timber  merchants  in  Saxony,  Bavaria,  and  other 
parts  of  Germany  were  able  to  make  their  plans 
in  advance  because  they  knew  every  year  that 
each  forest  range  was  expected  to  yield  a  colain 
quantity  of  timber  of  a  certain  Idnd,  while  in  England 
there  was  no  regular  yield  wtiich  enabled  the  timber 
merchant  to  frame  his  plans,  and  consequmtly  he 
found  it  more  convenwnt  to.  make  arrangements  for 
bujring  the  timber  at  the  port  where  it  aimed 
ftcm  abroad.  It  was  interesting  in  connection  with 
rabbits,  to  state  that  in  Richmond-park  young  oaks 
were  now  coming  up  under  the  oaks  which  were 
standing  very  far  apart.  This  would  have  been  im- 
possible when  millions  of  rabbits  were  allowed  there. 

Mr.  H,  J.  Elwes  said  that  no  doubt  the  principles 
wliich  the  author  liad  so  well  laid  down  were  very 
sound,  but  there  was  anotherpointofview  which  be  did 
not  think  he  had  sufficiently  touched  upon,  namdy, 
the  feeling  amongst  almost  all  landowners  who  were 
aUe  to  live  upon  their  estates  that  not  only  from  an 
ornamental  but  a  fiimily  point  of  view,  a  man  who 
tried  to  manage  bis  trees  properly  was  lodwd 
upon  as  a  wretch  -who  was  doing  the  worst  he 
possibly  could  for  his  estate.  A  great  many 
landowners  did  not  realise  the  enormous  sums 
they  lost  annually  in  interest  through  allowing 
timber  to  stand  long  after  it  was  mature ;  but  at  the 
same  time,  if  they  could  affiard  to  do  so,  it  seemed  to 
him  that  not  only  the  landowners  but  their  relations 
and  the  country  generally  derived  from  the  old  English 
qrstem  of  treating  trees  an  amount  of  pleasure  that 
could  hardly  be  over-rated.  People  did  not  realise  the 
enormous  indebtedness  they  were  under  to  the  ownas 
of  those  trees  for  allowing  them  to  stand  long  after 
they  ought  to  have  been  cut  down,  and  tfie  feeling 
was  so  strong  that  he  did  not  believe  any  amount  of 
teaching  would  alter  it.  He  thought  English  sylvi- 
culturista  were  under  a  debtifo*G«rBi|Ul(M^  fox 
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baving  emphasised  fat  a  more  pointed  way  than  had 
been  done  -by  Eng^h  vriten  the  esscBtial  foct  IhM 
nrhhont  Bome  ntsae/of  irhlch  beech  was  by  fiu*  the 
tmt,  fine'Ug  thnber  could  not  be  grown  on  poor 
land.'  He  was  not  tme  of  those  who  admitted  that 
'waste  land  could  be  |d«nted  with  profit.  In  a 
many  districts  half  of  the  expenditure  thus 
-involved  would  be  a  dead  loss.  Local  knowledge 
and  experience  in  such  nutters  were  of  even 
more  importance  than  teaching.  There  was  no 
oustake  so  great  as  to  imagine  that  a  person 
after  having  learned  the  principles  of  forestry,  could 
apply  them  in  any  part  of  England  Without  local 
Imowtedge  and  obaerration.  and  experienced  foresters 
Uul'maide  extraordininj  miatdss  ixf  giidng  advice  in 
<ftrtricts  where  they  Ad'  not  know  die  whole  of  tiie 
cOttffltlMis.  If-s  men  had  a  de^  to  plant  fab  waste 
bud,  hfe  finikly  bdieved  Out  ^  maej  cues  it  woidd ' 
bem  better  investment  to  phmt  it  from  an  ornamental 
and  sporting  pmint  of  view  than  from  a  timber  pdnt  of 
vinr,  because  he  had  seen  gigantic  failures  not  only 
in  State  forest?,  but  in  private  woods  through  planting 
trees  on  land  where  they  would  not  grow  except  to  a 
scrubby  imperfect  state.  In  lookihg  throu^^  the 
evidence  given  before  the  Commission  on  Agriculture 
in  1886.  in  which  long  lists  of  accounts  in  connection 
with  woodlands  were  given,  he  did  not'  find  one 
'dhgle  argument  'lAdeh  would  justify  a  man  in  saying 
that  phukdng'  waste  land  was  really  k  good  invest-' 
flbeUt  at  the  fvesent  tfane;  tad  atUungh  he  had' 
Unsdf  for  many  years  past  been  pkntmg  very 
lai^y,  he  had  come  to  the  -eonclosion  that  it  was 
verynruch  in  thenature  of  a  gambling  transaction, 
iX^eitfaelesB,  woods  and  plantations  were  a  sonrce  of 
contional  pleasure,  which  grew  with  age,  and  there- 
fore  planting  was  a  thing  to  be  encouraged  by  every 
posaible  means.  But  before  advising  the  State  or  pri- 
irate  landowners  to  embark  very  largely  in  what  must 
be,  to  a  great  extent,  a  rather  uncertain  future, 
<me  ought  to  emphasiBe  the  importance  first  of  all 
of  getting  some  reasonable  rednction  in  the  taxation 
•on  growii^  timber ;  secondly,  of  getting  some  reason - 
lAile  protection  to  English  investors  for  the  benefit  of 
the  country  much  more  than  themselves— that  they 
should  not  have  the  whole  of  their  profits  wiped  out 
by  unlimited  foreign  competition ;  and,  thirdly,  by 
giving  such  education  in  forestry  as  would  enable 
landowners  to  obtain  a  forester  who  was  not  too 
fine  a  gentleman  to  work  with  his  own  hands,  and, 
at  the  same  time,  had  something  more  than  the 
nete  local  knowledge  which  the  average  country 
woodman  had. 

Professor  W.  R.  FiSHEK  thought  the  pdmt  ought 
to  be  menti(med  In  connection  with  the  management 
of  the  Crown  forests,  that  they  had  never  had  a  ffur 
chance,  because,  instead  of  all  ages  of  the  trees  being 
represented  in  them,  they  were  nearly  all  planted  at 
the  same  time.  The  result  was,  that  it  was  impos- 
nble  to  get  a  steady  revenue  from  them,  as  a  large 
sum  of  money  was  spent,  perhaps,  eighty  yean  ago. 


and  the  woods  were  still  too  yomg  to  be  feUed.  The 
boG^-keq>ing  wu  aho  of  a  extremely  mlscellaneoos 
character.  Instead  of  the  woods  bang  kept  entirely 
separate  firom  other  parts  of  the  acconabt^  Uuy  were 
mixed  up  with  the  game  and  bnildingsj  and  cleaning 
gravel  paths,  which  made  it  impossible  to  show  what 
the  woods  really  did  prodace.  He  thought  it  would 
be  of  very  great  l)enefit  if  the  Crown  forests  were 
put  in  the  hands  of  one  man  instead  of  two.  At 
presient  there  were  two  Commissioners  of  Woods 
and  Forests,  ndther  of  whom  had  complete  charge 
of  the  woods.  Me  believed  there  were  forty  square 
miles  of  oak  forests  in  the  Crown  land,  and 
there  was  not  the'dightcst  reasonit^y  those  woods' 
sboold  not '  be  as  good  as  those  in  Normandy. 
As  Ae  Crown  itoodlands  were  prolMibly  the  iwly 
lands  in  the  country  sriiene  fine  oak  was  Hkdy  to  be 
grown,  he  thon^t  the  Government  should  take  the 
matter  in  hand  by  putting  the  woods  under  one 
authority  and  having  a  separate  system  of  accounts, 
although  a  statement  of  the  expenditure  and  revenue 
was  no  measure  whatever  of  the  excellent  work  that 
was  bdng  done  by  Mr,  Stafford  Howard  in  the 
Crown  woodlands  at  the  present  moment. 

Mr  Albxandek  Howard  quoted  figures  irtiich 
showed  the  decrease  in  the  size  of  the  timber  whkh ' 
had  been  seat  to  this  coontiy  from  the  Baltic  in  the 
last  t5  years,  and  wliich  also  wnt  .to  prove  that 
the  souices  of  supf^y  had  entitdy  changed.  It  oonr 
seqoently  aiq>eared  to  him  diat  the  author's  sugges- 
tion that  there  was  a  great  fiiture  befiwe  home- 
grown timber  was  likely  to  be  correct.  He  thoronghly 
agreed  with  the  author  that  there  must  be  a 
steady  and  organised  system  of  supply,  otherwise  it 
would  be  quite  impossible  to  make  reckonings  or 
to  get  timber  merchants  interested  in  the  subject. 
Another  source  of  difficulty  was  the  taxation  of  the 
country,  it  having  been  estimated  by  a  friend  of  his 
that  English  pieople  paid  ^1,000  in  rates  in  England 
for  every  ;^ioo  that  was  paid  in  other  countries.  The 
railway  rates  and  other  ocpenses  of  delivery  in  this 
country  were  also  absplntely  impossible.  Timber 
could  be  Imnigfat  miles  from  the  interior  of 

another  continent,  across  an  enormous  oceui  and 
Imnight  into  England  for  less  than  English  timber 
could  be  txmight  from  a  town  lOo  miles  from 
London  to  London  itself.  Until  railway  rates  were 
brought  within  the  compass  of  the  price  for  which 
timber  could  be  charged,  it  was  impossible  for 
English  landowners  to  compete  with  foreigners. 
The  quality  of  the  timber  was  also  most  important. 
More  enthusiasm  must  be  displayed  by  EngUsh  land- 
owners before  British  timber  would  be  able  to  com- 
pete with  the  much  cleaner  and  better  grown  qualities 
which  were  imported  from  abroad. 

On  the  motion  of  the  Chawman,  a  very  hearty 
vote  of  thanks  was  accorded  to  Sir  Herbert  Maxwell 
for  his  interesting  paper.  ^^^^^^  GoOglc 
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Sir  Hebbert  Maxwell,  in  reply  to  Mr.  Elwes's 
TCmark  in  regard  to  tbe  inferior  quality  of  some 
Englisfa  land,  said  that  however  far  certain  p(ations 
of  the  surface  of  Great  Britain  had  departed  from 
the  fioest  cwditiCT,  there  was  very  little  doubt  that 
practically  the  whole  of  the  Irtish  Ides  vcre  once 
under  finest  except  the  otreme  of  the  hills; 
■nd  in  order  to  mt<ae  that  forest  it  was  necessaiy 
to  restore  the  forat  conditions-a  Toy  difficnlt 
c^ieration.  He  hoped  he  had  not  been  understood  to 
throw  any  reflection  upon  the  administration  of  His 
Majesty's  Office  of  Woods.  Most  people  were  aware 
of  the  great  difficulties  under  widch  that  office  la- 
boured, including  the  perpetual  interference  of  Pailia- 
ment  with  the  proper  administration  of  soch  a 
nu^;nificent  estate  as  the  64,000  acres  of  the  New 
Forest.  He  had  every  sympathy  with  the  adminis- 
tiation,  and  had  merely  mentioned  the  balance-sheet 
in  support  of  his  coQtentioa  that  it  was  in  vain  under 
pgresent  conations  for  any  private  landowner  to  locA 
to  the  State  for  an  eiample  in  soond  forestry. 
He  had  mentioned  in  the  paper  the  inadequate 
eration  of  foresters  in  generaL  Foresters  woriied  for 
a  wage  \riiich  did  not  justify  their  emplc^r  expecting 
them  to  display  more  than  mere  ordinary  knowledge 
of  routine.  A  landowner  with  a  moderate  extent  of 
woodlands  could  very  seldom  affcnti  to  pay  his  forester 
more  than  the  cnrrent  rate  of  wages,  especially  if  the 
loss  upon  his  woodlands  was  as  serioos  as  it  nsually 
was.  Would  it  not  be  pos^e  Ux  landowners  in  the 
nme  oonnty  or  the  same  neighboniiiood  to  cooperate 
and  employ  one  competent  man  to  act  as  head  ibriSster 
on  half  a  dozen  difBerent  estates  ?  He  thooght  that 
suggestion  was  worthy  of  consideration,  became  it 
was  obvious  that  in  order  to  have  inoper  woodlands 
It  was  n«essary  to  have  a  man  of  very  snpeiior 
otpadty. 


COTTON  MILLS  IN  CHINA. 

The  China  Mission  of  the  Blackbom  Chamber  of 
Commerce,  which  visited.  Shanghai  when  cotton  tdlb 
under  finrdgn  management  were  in  their  infiu^,  gave 
it  as  their  opimon  that  while  the  new  mills  conid  not 
be  considered  as  directly  nwapeting  with  the  pro- 
ductions of  the  United  Kingdom,  the  surrounding 
circumstances  and  conditions  were  so  favourable  to 
tbe  expanson  of  trade  that  Lancashire  must  eventually 
snfler  serious  indirect  loss.  But  it  cannot  be  said 
that  as  yet  cotton  mills  in  China  have  done  much  to 
fulfil  this  expectation.  The  spinning  of  cotton  into 
yam,  and  the  weaving  of  yam  into  cloth,  are  indus- 
tries  which  have  existed  in  China  for  a  thousand 
years,  bnt  it  was  not  until  1895,  when  the  l^ty  of 
Shimonosaki  gave  freedom  to  f<Keignen  to  engage  in 
all  kinds  of  manufocturing  industries  in  the  open 
ports  of  China,  and  permitted  them  to  import  ma- 
chinery  for  that  purpose,  that  mills  for  treating  raw 
oott<m  by  means  of  steam-driven  machinery  began  to 
be  erected.  No  less  than  eleven  mills,  Chinese  and 


foreign,  were  then  taken  in  hand,-  but  nnce  then 
expansion  has  been  unexpectedly  slow.  In  his. 
report  just  issued  (Cd.  2237}  Mr.  J.  W.  Jamieson* 
the  British  Commercial  Attachi  in  China,  gives  m 
list  of  seventeen  mills  in  China  and  Hcmg  Kont^ 
spinning  yam,  or  weaving  doth  by  means  of  team- 
iGiven  machinay,  and  none  of  them  seem  to  be 
doing  wdL  Four  of  them  npnaeoX  half  a  miDioa. 
of  European  capital  sunk.  It  was  assumed  that  witlx 
the  aid  of  cheap  labour,  skilled  management,  and 
abundant  supplies  of  good  cotton,  a  handsome  profit 
would  be  earned,  but  one  of  these  companies  has  had 
to  write  down  its  cafntal  50  per  cent.,  and  dividends- 
are  still  wanting. 

The  main  feature  which  has  operated  against  tbe 
Chinese  mills  has  been  thor  failure  to  obtain  supplies, 
of  raw  cotton  at  reasonable  prices  and  in  good  con- 
dition. It  was  assumed  at  the  outset  that  cottoo 
would  never  go  bt^ond  11-50  tads  per  jncnl,  as  for 
yean  its  prite  has  remained  stati<maiy  at  11  tads. 
But  there  are  rings  and  combinations  in  China  aft 
elsewhere,  and  the  Chinese  middlemen  have  gradually 
forced  up  prices  nntO  now  cottm  has  to  be  bou|^ 
at  90  per  cent,  over  the  figure  on  which  the  original 
calculations  were  based.  The  fiUl  in  the  price  of 
alver  has,  of  course,  materially  contributed  to  this 
rise,  there  being  a  difference  of  24  per  cent,  between 
the  figures  of  1896  and  1903.  The  mills  have  to  con- 
tend, too,  with  the  practice  of  adulterating  cottoo 
with  water.  It  has  bera  attempted  to  stamp  out  tins 
evQwithtfae  aidof  offidd  support,  but  just  as  Chinese 
officialdom  in  the  past  ne^ected  to  protect  vitd 
commercial  interests  centering  in  tea  and  silk,  so  now 
it  is  unUkdy  that  it  will  take  any  efBdent  stqw  to 
protect  the  cotton  industry.  Much  might  be  dooe 
by  extending  areas  of  cultivation,  improving  the 
quality  of  the  fibre,  giving  care  to  the  selection  of 
seeds  and  the  use  of  fertiliseis,  and  freeing  the  industry 
from  the  incidence  of  vexations  imports  and  petty 
interference,  but  Chinese  officials  are  not  likdy  to 
change  thdr  time-honoured  attitude  of  regarding 
industrid  devdopment  simply  as  an  additiond  means 
of  extracting  revenue.  Cl^ese  labour  is  said  to  be 
becoming  more  efficient  year  by  year,  and  it  is  cer- 
tainly chap.  The  working  day  laste  13^  hoois, 
night  shifts  working  10  hours  extra.  Many  milb  in 
Shanghai  pay  by  "piece-work,"  and  the  averaee 
amount  earned  is  about  6d.  a  day ;  but  cheap  labour 
is  only  one  of  the  conditicns  of  success  in  the  cotton 
manufacturing  industry  as  in  others,  and  a  good  ded 
will  have  to  be  changed  before  the  mills  of  Shanghd 
give  a  fiur  retum  upon  the  capitd  invested  in  them. 


RED  SEA  PEARLS. 

The  Red  Sea  peari  6sheries  at  Lo'iia  is  an  indostiy 
about  which  very  little  ai^iears  to  be  be  known.  The 
name  Lohia  a|^dies  to  a  small  group  of  isbndi  at  the 
lower  end  of  the  Red  Sea,  and  pearl  fishing  has  been 

carried  on  there  for  a  nomberitf  jmrs.  i^nie  divas 
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are  all  Arabs,  but  the  men  who  finance  the  industry 
are  genenlly  natives  of  bidia,  and  for  this  reaacm  it 
is  hard  to  get  an  idea  of  the  exact  output  in  number 
of  pearls,  or  their  value,  for  any  particular  year,  as  a 
good  number  of  pearls  found  at  Lohia  go  direct  to 
Bombay,  and  are  not  reported  at  Aden  at  all.  The 
trade  returns  for  1903  show  that  there  were  exported 
from  Aden  pearls  to  the  value  of  /ii$A^t  hut  this, 
it  is  said,  is  by  no  means  the  total  output  of  the 
Lohia  pearl  fisheries  for  that  year.  There  are  several 
merchants  at  Aden  who  deal  in  these  pearls.  Each 
peari  or  coUectiai  of  pearls  is  sold  according  to  the 
particular  perfection  of  the  pearl  or  colIectioD,  and 
there  can  be  no  price  given  for  pearls  ii^iscrimi- 
nately.  Several  yean  ago  there  was  a  coiuldenble 
trade  with  the  United  States  in  mother'Of-pearl  shells 
from  the  pearl  fisheries,  but  the  entire  output  now 
goes  to  Europe.  Peark  are  the  most  popular  of  all 
the  precious  stones  among  the  inhabitants  of  India 
and  Arabia,  and  it  is  very  seldom  that  a  native  woman 
of  any  social  position  is  seen  without  pearl  ornaments 
of  some  kind  either  in  rings  for  the  nose,  ears,  or 
fingers,  and  some  even  wear  peari  rings  on  their  toes. 
Owing  to  the  fact  that  pearls  are  so  popular  as  an 
wnament  with  these  peofde,  and  to  thdr  almost 
DiuTersal  use  in  and  aboat  Aden,  the  Ifx»l  demand 
almost  ntirely  absorbs  the  oatpat  of  the  pearl  fisheries 
in  that  part  of  the  world,  and  very  sew  pearls  secured 
in  those  districts  find  their  way  to  European  or 
American  markets.  In  the  Persian  GHilf  there  are 
extensive  pearl  fisheries,  the  entire  ouQrat  going  to 
B<Hnbay. 


GENERAL  NOTES. 


WiKSLBSs  Telegraphy  in  the  Andauans.— 
Sir  Richard  Temple,  in  his  paper  "  Round  about  the 
Andamans  and  Nicobars,"  read  before  the  Indian  Sec- 
tion of  the  Society  in  December,  1 899,  strongly  urged 
the  installation  ot  wireless  telegraphy  at  Port  Blair, 
in  order  to  place  the  Andaman  Islands  in  direct  com- 
munication with  India.  In  a  recent  number  oi  Nature 
the  foliilment  of  Sir  Richard's  desire  is  announced. 
The  experiments,  according  to  the  Pioneer  Mail,  give 
most  satisfectoiy  results.  A  recent  message  trans- 
mitted from  Fort  Blair  reached  Cakntta  in  nineteoi 
minutes,  though  it  had  cosne  om  the  land-lines  after 
being  received  at  Diamond  Island. 
,  Ageicultubai.  Education  and  Forestry 
Exhibition,  1905.— A  forestry  department  will  be 
organised  in  connection  with  the  forthcoming  show  of 
the  Royal  Agricultnral  Society  of  England,  to  be 
held  at  Park  Royal  from  the  27th  to  30th  June  next. 
The  exhilxtioQ  will  fcdlow  generally  upon  the  lines  of 
that  of  last  year,  and  the  co-operation  of  owners 
of  forests  and  woodlands,  thefr  foresters,  and  others 
interested,  are  invited  to  asnst  by  sending  suitable 
exhibits  to  illustrate  the  various  l»'anches  of  British 
forestry.    Copies  of  an  entry  form,  with  detailed 


conditions,  can  be  obtained  on  api>l=catioa  to  the 
Secretary,  Royal  Agricoltnral  Society  of  England. 
13,  Hanover-sqoare,  W. 

German  Trawe  in  Morocco. — In  view  of  the 
visit  of  the  German  Emperor  to  Tangier,  and  what  is 
being  said  in  Germany  about  the  commercial  interests 
of  Germany  in  Morocco,  it  may  be  intmsting  to  note 
the  figures  of  German  trade  in  Morocco  as  given  in 
the  Utest  (^Scial  returns.  Cheap  frdghts  on  German 
lines,  and  cheap  handling  at  the  German  ports  of 
discharge,  are  gradually  improving  the  German 
position,  but  Germany  is  still  fourth  on  the  list,  both 
as  to  exports  and  imports.  In  1903,  Great  Britain 
had  34J  per  cent,  of  the  export  trade  of  Tangier, 
Germany  only  i\  ;  Great  Britain  47  per  cent,  of  the 
import  trade,  Germany  only  4I.  The  value  of  the 
export  trade  to  the  United  Kingdom  was  ^li2,^of> ;  to 
France,  49,968 ;  to  Germany,  8,000.  O  f  the  import 
trade  the  figures  stood  respectively  for  the  three 
coontries  tX  ^^306,346,  ;f  120.098,  and  ;f37.345-  So 
withLacaicb.  The  ezpnt  trade  with  the  United  King- 
dom was  valued  at  j^a8,667,  with  France  at  ^i^^^ib, 
with  Getmai^  at  only  j^2,597.  It  was  the  same  with 
the  impmts.  From  the  United  Kingdom  they  were 
valued  81^^388,713;  from  France  at  ;^257,o68 ;  firom 
Germany  at  only  /22,234.  With  Tetuan,  Germany 
seems  to  have  ceased  doing  business.  In  shipping, 
the  German  poation  is  better,  the  German  tonnage 
entering  Tangier  being  exceeded  only  by  the  British 
and  Spanish ;  at  Laraich  it  is  exceeded  only  by  the 
Biidah  and  French.  Assuming  sane  improvement 
in  German  trade  with  Mtxocco  since  these  returns 
were  made  up,  they  suffice  to  show  that  German  trade 
with  Morocco  is  not  of  great  inqxvtance. 


MEETINGS  OP  THE  SOCIETY. 

Ordinary  Meetings. 
Wednesday  evenings,  at  8  o'clock : — 

April  5.—"  Ancient  Architecture  of  the  Great 
Zimbabwe."   By  Richakd  N.  Hall. 

April  12. — "The  Industrial  Reapurces  of  the 
SUte  of  Matto  Grosso,  Brazil."  By  George  Toe* 
EANCE  MiLMB,  F.R.G.S.    COIXINBL  GEO&OE  EAEL 

Chuech  will  picside. 


Indian  Section. 
Thursday  afteraooos,  at  4.30  o'clock  :— 

Apeil6. — **  Hie  Prospects  of  the  Shan  States." 
By  SiE  J.  Geobob  Scott,  K.C.I.E.  ("Shway 
Yoe  "),  Superintendent  and  PoliUcal  Officer,  Southern 
Shan  States.  The  Most  Hon.  the  Maaquis  or 
Bath,  will  preside. 

Colonial  Section. 
Tuesday  afternoons  at  4.30  o'clock  ;— 

May  23.— "The  Cape  to  Cairo  RaOway.'*  By 
SirChaelbs  H.  T.PMlH«kLFfer^«H>7^i^&t.C.E. 
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Applied  Art  Section. 
Tuesdays,  at  4.30  or  8  o'clock : — 

May  2,  4.30  p.m.— "  The  MoDmnental  Treat- 
ment of  Bronze."  By  J.  Stakkie  Gaxoner.  Sik 
Gbokos  Budwood,  K.C.I.E.,  C.S  I.,  will  pmide. 

This  meeting  has  unavoidably  been  postponed 
fmn  April  II,  as  previously  annoonced. 

May  16,  4.30  p.m.—"  Popular  Jewelry."  By 
Monsieur  Rene  Lau^ue  (Paris).  Akthuk 
Lasenbv  Liberty,  J.P.,  mil  preside. 


Camtor  Lsctures. 
Monday  evenings,  at  S  o'clock : — 

Herbert  Laws  Webb,  "  Telephony." 
Four  Lectures. 

Lecture  IV.— April  ^.—-Dmlepmtmt  and 
Tarifs.-^Svpmaacy  of  tdephonic  commnnicatiou— 
Essential  features  of  modem  telephone  service— Or- 
ganisation of  telephone  plant  and  business— Evolu- 
tion of  telephone  rates— ScientiAc  telephone  tariff— 
Effect  of  area  on  cost  — Varying  demands  of  con- 
sumers— Graded  classes  of  service — Telephone  de- 
velopment in  different  countries — Long  distance 
service  and  rates. 

Alan  S.  Cole,  C.B.»  "Some  Aspects  of 
Ancient  and  Modem  Embroidery."  Two 
Lectures.    May  i,  8. 

Henry  Willock  Ravenshaw,  Assoc. 
M.lDst.C.E.,  Mem.Fed.IiistMiii.EDjt:.,  "T^ 
Uses  of  Electricity  in  Mines."   Two  Lectures. 

May  15,  22. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

HoMDAY,  Apkh.  3  ...  SOCIETY  OF  ARTS,  John-ttraet. 

AdeliAi,  W  C,  8  p.iB.    (Cuitor  Lecture.)  Mr. 
Herbert  Laws  Wd)b,"Tclei>bon]'."  (Lecture  IV.) 
Parmera'Club.'WbiUliall-coiirt,  S.W.,4p.m.  Rev 

H.  H.  Slater,    Wfld  Birds." 

Royal  Iiutittttion,  Albenarte-street,  W.,  5  p.m. 
General  Monthly  Meetinf. 

Engioecn,  in  tha  Theatre  of  tbe  United  Service 
IntUtution,  Whitdiall.  S.W.,  7}  p.m.  Mr. 
W.  PolUrd  Digby,  "Sutirtiw  <rf  Britlib  and 
American  Rolling  Stock." 

Cbemlcal  Indnatty  (Londoa  Section),  Burliiicton- 
houte,  W.,  8  p.m.  i.  Heun.  C.  N^er  Halta 
and  R.  J.  Lewis.  "Tlw  F<«natioa  of  Snipbarlc 
Eaters  tlie  NitraUon  <tf  Cellulow  and  tlui 
influence  on  tUbili^."  1.  Mr.  H.  W.  Browni- 
don,  "  The  proof  of  Percuuion  Caps." 

Uritiih  Architect!,  q,  Conduit-itreet.  W.,  8  p.m. 
Prof.  Beresford  Pito  and  Mr.  J.  W.  Simpaoa' 
"  The  PlaDning  of  Citiet  and  Pnblic  Placet," 

Camera  Club,  Chaiiag-croM-road,  W.C  ,  8}  p.m. 

Victoria  lattitute,  8,  Adelphi-t«crace,  W.C,  4  p.n. 
Dr.  J.  M.  Peebln,  "  Bm^  on  Immortality." 
tvnvMY,  AnuL  4...Royal  Inttitntloa,  Albemarie-itreet,  W., 
Sp.m.  Mr.  Perceval  Landon,  "Tibet."  (Lecturv 

I.  ) 

Central  Chamber  of  Agricultore  (at  th«  HorsK  op 

THR  -SOCIBTV  or  ARTS),  IT  a.m. 


AipiiM  CInb,  93,  Savilo-row,  W.,  8}  p.m. 

Civil  Engineer*,  95,  Great  George- itreet,  S.W.,  8 
p.m.  Ditctiifion  on  paper  by  Mr.  C.  S.  K.  Palmer. 
"  Coolgardie  Water  Supply." 

Pathological,  ao,  Hanover-tqnare,  W.,  8|  o.m 

Varaday  Society,  qb,  Victoria-streot,  S.W.,  8  pm, 
I.  Mr.  A.  H.  Hlorns,  "Alloy*  of  Copper  and 
Antimony  and  Copprraod  Hitmulb  "  (illustrated  1. 
a.  Mr.  E.  Kilbum  .Scott,  "Refractory  Materials 
for  Ptimace  Linings"  (nitcuiiion).  j.  Mruri.  S. 
Hutton  and  W.  H.  Patterson,  '  Elrctrically 
Heated  Carbon  Tube  Fuinaccs  "  (Part  I  ) 
WaumsuAY,  Aphil  5...SOCIETV  OF  ARTS,  John-sttort, 
Adelpbi,  W.C.  8  p.m.  Kichard  N.  Hall,  "Ancient 
Architecture  of  the  Great  Zimbabwe.'' 

Oootogical.  Kurlington-hooM.  W..  6  p.m. 

Royal  ArchKolofical  lauitntion,  ao,  Hanover* 
■qnaie,  W..  4  p.m.  Paper  on  "  Somermt  Church 
Towers:  tbmr  characteristics  and  claasiacatfoB." 

Obstetrical,  so,  Hanover -sqoare,  W.,  8  p.m. 
Thussday,  Ana  6  . SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C,  4|  p  m.   [Indian  Section.)    Sir  J. 
George  Scott,  K.CI.E.  ('  Shway  Voe'  ),  "The 
Prospe<:ts  of  the  Shan  States." 

Royal,  Burlington-house.  W.,  4)  p.m. 

Antiquaries.  Burlington -house,  W.,  8t  p.m. 

Linaean,  Burlington -houso.  W.,  8  p.m.  1.  Pruf. 
K.  J.  Harvey  Gibson,  "  Intraazillaiy  Scales  of 
Aquadc  Uonocdyledons."  s.  Mrs.  Veler,  "  A 
Further  Communication  on  the  Stady  of  PtUmyx* 
paluiti  it." 

Chemical,  BuHington-bouse,  W.,  6  p.m.  Papers 
will  be  read  by  Mr.  Mcintosh,  Mr.  R.  N.  V. 
Sidgwick,  Mr.  A.  Slator.  Mr.  C  E.  Fawsitt. 
Messrs.  A.  B.  Dixon  and  J.  Hawthorne,  Mr.  J.  Y. 
Buchanan.  Mr.  S.  Ruhemann,  Mr.  M.  O.  Forster 
and  MUs  H.  M.  Jodd,  Mr.  H.  A.  D.  Jowett,  Mr. 
J.  T.  Nance,  Messrs.  H.  Jackson  and  S.  N. 
Laurie,  Mr.  F.  S.  Kipping,  and  Messrs.  P.  S. 
Kipping  and  A.  E.  Uuotcr. 

United  Service  Institution,  Whitehall,  S.W.,  3  p.m. 
Mr.  Douglas  Owen,  "  Maritimo  Warfare  :  Modon 
Conditiens  and  the  Ancient  '  Prise  Laws.'  " 

Rc^al  Institntioa,  Albeauuie-street,  W.,  5  p.m. 
Prof.  R.  Meldola,  "Synthetic  Chemistry"  (Ea- 
perimental).  (Lectore  I.) 

noclrical  EngineoA,  >5,  Great  Gooi|»-stieet,  S.W., 
8  p.m.  Dim  union  on  (i)  "The  Report  on  the 
International  Congress  at  St.  Louis,"  by  Mr.  W. 
Duddell.  2.  The  Papen  on  "  Systems  of  Electric 
Unitt,"  by  Prof.  Ascoli,  Prof.  G.  Giorgi,  Pro- 
feMors  H.  S.  Carhart  and  G.  W.  Patterson,  and 
Dr.  F.  A.  Wolff. 

Camera  Club,  Charing- cross-road,  W.C,  8}  p.m. 

FauMY,  Aphil  7. ..Royal  Institution,  Albemarle -street,  W., 
gp.m.  Mr.  Alfred  Moreley,*' American  Industry." 

Civil  Engineers,  ss,  Omat  Geoigo-street,  S.W., 
8p.m.(StudenU*Meetfaw.)  i.  Mr.  R.  G.  Claifc, 
"Cofierdamt  for  Dock  Use."  s.  lir.  J.  R.  Pox, 
"  Bath  Corporation  WatecwoAs  Krioanon." 

Architectural  Association,  18,  Tuftoo'Stroet,  S.W., 
7i  p.m.  Lecture  by  Mr.  H.  Phillips  Fletcher. 

GeologisU'  Association,  University  College,  W.C, 
Sp.m. 

Janior  lostitutioo  of  Engineers,  Westminster  Palace 
Hotel.  S.W.,  8  p.m.  Mr.  Geotte  H.  Hughes, 
"  Practical  Notes  on  Water  Works  CeostractioB." 

malofk^l.  Unlvend^  Collage,  W.C.  •  p.n. 

QnshiM  Mlcroaeoplcal  anb,  m,  Haaonr-sqaaMk 
W.C,8pjn. 

Satdroav,  ApaiL  8.. .Royal  Institution,  Albemarle -street, 
W.,  J  p.m.   Lord  RayteighLZ^  Some  Controverted 

Question.  op^^;ed(^^f@ty())gle 
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NOTICES. 


NEXT  WEEK. 

Wednesday.  April  12,  8  p.m.  (Ordinary 
Meeting.)  George  Torrance  Milne,  "Tlie 
Industrial  Resources  of  the  State  of  Matto 
Orosso,  Brazil." 

The  meeting  of  tiie  Applied  Art  Section, 
previously  announced  for  Tuesday,  April  iith, 
■has  been  postponed  to  May  2Dd,  when  Mr.  J. 
Starkie  Gardner  yriU  read  a  paper  on 
"  The  Monumental  Treatment  of  Bronze." 


CANTOR  LECTURES. 

Mr.  H.  L.  Webb  delivered  on  Monday 
evening,  3rd  inst.,  the  fourth  and  last  lecture 
of  his  Course  on  "  Telephony." 

A  vote  of  thanks  to  the  lecturer  for  his 
valuable  course  of  lectures  was  passed,  on  the 
motion  of  the  Chairman. 

The  lectures  will  be  published  in  the  Journal 
during  the  summer  recess. 


INDIAN  SECTION. 

Thursday  afternoon,  April  6th  ;  The  Most 
Hon.  the  MARQtns  of  Bath  in  the  chair. 

The  paper  read  was  "  The  Prospects  of 
the  Shan  States,"  by  Sir  George  Scott, 
K.C.I.E. 

The  paper  and  report  of  the  discussion  will 
be  published  in  a  future  number  of  the 
yournal. 


COVERS  FOR  JOURNAL. 

For  the  convenience  of  members  wishing 
to  iHnd  their  volumes  of  the  Journal,  cloth 
covers  will  be  supplied,  post  ^e,  for  is.  6d. 
each,  on  application  to  the  Secretary. 


PROCEEDINGS  OF  THE  SOCIETY. 


INDIAN  SECTION. 

Thursday  afternoon,  March  i6th ;  Sir 
George  Birdwood,  K.C.I.E.,  C.S.I.,  in  the 
chair. 

The  Chaieman,  in  opening  the  meeting,  said  it 
would  add  to  the  pleasure  of  those  present  if  he  left 
it  to  Mr.  Hodson  to  introdura  himself  to  his 
aodieace  by  the  delivny  of  his  paper.  He  had  had 
the  privilege  of  reading  it  beforehand,  and  he  could 
confidently  say  that  they  would  soon  find  that  Mr. 
Hodson  was  complete  master  of  his  subject.  And  he 
was  more  than  that.  There  were  many  passages  in 
his  paper  that  would  probe  them  to  the  quick,  all 
expressed  with  the  literary  reticence  that  proves  a 
man  the  master  also  of  himself.  Bom  of  London  and 
bred  of  London, — he  was  a  Bluecoat  Boy,  and  is 
now  Registrar  of  the  East  Londou  Technical  College 
[Peoples'  Palace],— Mr.  Hodson's  paper  is,  in  a 
word,  racy  of  the  super-subtle  sensibility  and  insight 
which  distinguishes  all  Londoners  worthy  of  their 
grave  and  enviable  citizenship.  He  mntid  imly 
add  that  he  had  received  a  letter  from  Dr.  George 
Grierson,-the  eminent  philologist,  and  Director  of 
the  Linguistic  Survey  of  Indian  expressing  his  deep 
regret  at  not  bdng  able  to  attend  Mr.  Hodson's 
lecture  as  he  had  earnestly  hoped  to  do. 

The  paper  read  was — 

MANIPUR  AND  ITS  TRIBES. 

By  T.  C.  Hodson. 

The  State  of  Manipur  contains  within  the 
area  of  eight  thousand  square  miles  a 
remarkable  congeries  of  tribes,  all  of  which 
belong  to  the  family  of  peoples  to  which  the 
name  Tibeto-Burman  has  been  given.  The 
heart  of  the  little  State  is  the  rich  and  smiling 
valley,  which  holds  two>thirds  of  the  population 
and  all  the  civilisation  of  the  country.  This 
is  the  broad  land  of  the  Meitheis,  or  to  use 
the  better  known  title,  the  Manipuris.  The 
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population  of  the  hills  is  a  little  over  one  lakh, 
spread  over  an  area  of  seven  thcusand  square 
miles,  and  falls  into  two  main  divisions,  Nagas 
and  Kukis. 

Surrounded  by  mighty  ranges  of  mouutains, 
the  valley  of  Manipur  has  yet  attracted  the 
attentions  of  conquering  races,  first  the  Shans, 
who  in  the  beginning  of  the  fourteenth  century 
poured  down  into  Assam  from  the  confines 
of  Yunnan,  and  then  of  the  Burmese  whose 
ravages,  committed  in  the  early  years  of  the 
nineteenth  century,  wrought  the  utter  ruin, 
military  and  industrial,  of  their  ancient  enemies. 
The  wave  of  Hindu  revivalism  which  marks 
the  commencement  of  the  eighteenth  century 
extended  to  Manipur,  where  it  secured  the 
official  adoption  of  Hinduism  as  the  religion  of 
the  Rulers  of  the  country. 

During  the  period  of  British  adtninistration 
the  Manipuri  settlements  in  British  India  have 
received  many  recruits,  some  voluntary,  many 
more  or  less  against  their  wishes.  In  places 
like  Nadia,  Mathura,  Brindaban,  Hazaribagh, 
Dacca,  Silchar,  there  are  Manipuri  residents 
and  I  am  sorry  to  say,  that  in  Cachar  and 
Sylhet  they  do  not  possess  the  best  of  reputa- 
tions. In  Burma  there  are  small  colonies  of 
Manipuris  which  owe  their  origin  to  the 
Burmese  invasions,  notably  that  of  1819,  when 
over  30,000  people,  artificers,  craftsmen,  and 
cavalrymen  of  the  Kase  Horse,  were  carried 
away  into  captivity. 

Manipuris. 
They  belong  to  the  Tibeto  •  Buruan  group 
of  the  Indo-Chinese  race  and  have  the  well- 
known  features  of  that  division  of  the 
world's  inhabitants.  Beards  and  mous- 
taches are  rare,  so  rare  that  the  fortunate 
possessor  of  any  sort  of  hirsute  decoration 
receives  a  special  nickname.  Of  their  origin 
nothing  is  known  beyond  legend,  which  is  in 
their  case  peculiarly  unreliable.  Among  all 
the  hill  tribes  are  current  legends  which  give 
them  and  the  Manipuris  a  common  descent. 
Although  I  may  seem  to  be  anticipating  some- 
what, yet  I  think  it  satisfactorily  settled  that 
the  tribes  of  the  hills  of  the  province  of  Assam 
are  all  members  of  one  family.  I  hold  this 
opinion  to  be  based  not  only  on  the  evidence 
of  the  recent  linguistic  researches,  but  on  an 
undeniable  identity  of  social  structure  and  ■ 
early  religious  system,  and  on  the  acknow- 
ledgment in  the  ancient  chronicles  of  Manipur 
of  the  universality  among  them  in  former  days 
of  customs  and  practices  which  they  have  had 
to  abandon  since  they  adopted  the  formality 


of  Hinduism,  aod  which  to  this  day  flourisb 
among  the  hill  people. 

Dress. 

I  have  referred  to  the  ancient  chronicles  of 
Manipur.  They  are  documents  of  great  interest 
aod  afford  us  glimpses  into  more  than  the- 
drum  and  trumpet  history  of  the  times.  Here- 
and  there  are  mentions  of  the  introduction  of 
some  elaborate  sumptuary  law,  of  some  mea- 
sure of  internal  organisation  or  reform,  even  of 
the  details  of  the  domestic  life  of  the  people- 
One  result  of  the  introduction  of  sumptuary 
laws  seems  to  be  great  monotony,  and  the  cos- 
tume of  the  ordinary*  villager  is  certainly 
neither  elaborate  nor  very  picturesque.  But 
every  holiday  affords  an  excuse  for  the  display 
of  a  little  finery,  and  those  who  are  engaged* 
in  any  sport  or  pastime  naturally  find  it  neces- 
sary to  have  a  costume  specially  set  aside  for 
that  particular  sport.  Thus  we  have  the  hand- 
some boating  costume  worn  by  the  steersmeik 
of  the  boats  which  annually  compete,  or  the 
peculiar  costume  appropriate  for  the  wrestling' 
matches,  the  most  notable  feature  of  it  being 
the  spiral  headdress,  which  resembles  that 
worn  by  the  Raja  on  his  coronation,  or  the 
horn  into  which  the  Marring  Naga  twists  hiS' 
hair.  The  men  do  not  have  a  monopoly  of 
fine  feathers,  and  if  the  ordinary  attire  of  tfae 
women  is  simple,  it  is  also  very  dainty,  for  the 
stripes  of  the  long  petticoat  which  reaches  fronk 
the  arms  down  to  the  ankles  are  always  taste- 
fully matched.  Indeed,  the  Manipuris  are  very 
particular  to  see  that  the  Mohammedan  women 
or  Naga  women  do  not  wear  iK)lours  reserved 
for  them  and  fasten  the  garment  under  the  left 
breast,  while  the  latter  have  to  wear  it  on  the 
right.  They  have  excellent  taste  in  employing- 
flowers  as  personal  ornaments,  and  their  jewel- 
lery is  all  of  gold,  filigree  designs  simple 
beads  being  preferred.  They  and  the  women 
of  the  hill  tribes  add  to  the  length  of  their 
tresses  tails  of  false  hair,  which  are  bought  in 
the  great  bazaar  of  Imphal.  Before  marriage 
custom  demands  that  the  girls  bhould  have 
their  hair  combed  over  the  forehead  with  two 
locks  at  the  side,  while  the  dignity  of  the  estate 
of  matrimony  is  signalised  by  tying  the  hair 
in  a  knot  at  the  back  and  combing  it  away 
from  the  forehead.  The  women  in  Manipur 
manage  all  the  retail  trade,  and  the  gathering 
and  breakitog  up  of  the  great  bazaar  fs  a  sight 
well  worth  seeing.  The  women  stream  in  frotn 
all  directions  carrying  their  baskets  on  their 
heads  and  sit  in  rows  in  appptatedplaoes.  The 
most  difficult  caseei9i(%Sdby  Mi^P^^o  try 
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were  those  arising'  out  of  bazaar  quarrels. 

Every  girl  learns  to  dance,  and  the  modest  and 
handsome  costume  they  wear  sets  o£F  their 
slender  fif^ures  admirably. 

Houses.  &c. 
A  Maoipuri  village  is  a  long  straggling  col- 
lection of  houses,  each  as  far  as  possible  with 
a  separate  frontage  on  the  river.  Imphal, 
however,  the  capital,  is  less  fortunate  in  the 
matter  of  water  supply,  as  the  two  rivers  which 
pass  throu^  it  do  not  sufBce  for  the  needs  of 
the  pftpulation,  which  is  over  30,000.  There 
are  some  pucca  buildings  in  Imphal,  but  none, 
not  even  excepting  the  fort  and  kangla  or 
coronation  hall,  are  of  any  great  antiquity. 
The  Raja  used  to  possess  a  ceremonial  resi- 
dence, made  [not  as  has  been  stated  to  the 
Naga  manner,  but)  in  the  style  iisual  before 
the  introduction  of  Hinduism,  and  this  was 
called  the  "  sang  kai  pun-si-ba "  or  the 
long-lived  hut  and  granary.  The  houses 
are  all  thatched,  though  of  recent  years  there 
has  been  a  boom  in  galvanised  iron  sheets  for 
roofing.  The  temj^es  (public  and  private)  are 
all  of  the  trabeated  s^le,  and  some  of  the  teak 
beams  used  in  the  construction  of  the  "  natch 
ghar ' '  are  of  great  length  and  thickness.  The 
Manipuris  are  fond  of  cheap  lamps,  and  de- 
veloped an  annoying  habit  of  stealing  the  oil 
lamps  used  for  the  illumination  of  the  broad 
streets  of  Imphal.  To  thwart  this  we  intro- 
duced acetylene  lamps  of  a  simple  pattern,  but 
the  first  night  one  was  stolen.  Retribution  was 
swift,  for  the  gentleman  who  stole  it,  opened  it 
incautiously,  and  the  gas  which  had  been  gene- 
rated, cau^t  fire  and  burnt  bis  house  down. 

Industries,  &c. 
Of  their  domestic  life  little  need  be  said.  In 
the  capital  there  are  always  attractions,  and 
the  daily  gathering  at  the  bazaar  gives  to  life 
that  relief  without  which  it  would  be  intolerably 
dull.  In  the  villages  there  is  a  constant  round 
of  hard  work,  for  the  women  take  their  part  in 
the  cultivation  and  look  after  the  cattle,  and 
spin  the  cotton  and  weave  the  cloths  for  the 
use  of  their  lords  and  masters  and  for  the 
family.  In  the  valley,  with  its  numerous  lakes 
and  jheels,  fishing  is  a  valuable  industry.  The 
women  throw  square  nets  with  great  skill,  and 
the  weirs  and  fish-traps  are  ingenious.  A  very 
curious  method  of  fishing  is  practised  by  the 
Loi  fishers  who  reside  on  the  borders  of  the 
Logtak  lake.  They  drive  long  bamboo  stakes 
round  the  floating  islands  and  moor  them  to 
the  bed  of  the  lake.   They  then  surround  the 


islands  with  nets  and  gradually  lift  the 
stakes  and  make  fine  catches.  Many,  if  not 
roost,  of  the  industries  of  the  country  are  in 
the  hands  of  the  Loi  villagers  who  represent  the 
original  inhabitants  of  the  country.  They  are 
inmsmelters,  silk  weavers,  fishermen,  potters, 
refiners  of  salt,  Umebumers,  and  manufacturers 
of  sel,  the  small  bell-metal  coin  of  the  country. 
The  Manipuris  are  excellent  cloth  weavers  and 
carpenters,  and  some  of  the  gold  and  silver 
work  is  of  fine  quality.  I  have  seen  an  ivory 
mat,  on  which  the  Raja  used  to  sit  in  durbar, 
which  is  composed  of  fine  strands  of  Ivoiy, 
plaited  into  a  strong  texture,  with  threads  of 
gold  wire  here  and  there  through  it.  Caste 
prejudices  seem  to  prevent  them  from  turning 
their  undoubted  ingenuity  to  competition  with 
the  Lois.  This  is  the  reason  why  the  schemes 
for  the  development  of  sericulture  in  Manipur 
have  hitherto  failed.  The  staple  industry  is 
agriculture,  the  chief  crop  being  rice,  which  is 
grown  in  the  fashion  common  in  Eastenv 
Bengal.  So  fertile  is  the  soil,  that  tn  a  bumper 
year  the  harvest  is  so  plentiful  that  the  price  of 
rice  falls  to  a  mere  song.  In  course  of  time 
the  surplus  will  be  exported  to  the  tea 
gardens  of  Assam,  along  the  cart  road  via 
Kohima.  The  Mohammedans,  who  have  a 
"  Kazi"  of  their  own,  and  enjoy  a  fair 
tolerance,  cultivate  opium,  which,  I  think, 
they  sell  in  Burma,  but  the  amount  thejf- 
produce  is  not  lar^. 

Games. 

The  Manipuris  are  fond  of  games,  at  which~ 
they  are  expert.  Every  boy  learns  to  play 
hockey  before  he  has  attained  to  the  dignity  of 
clothes,  and  then  those  ^o  can  afford  a  pony 
learn  the  polo  game,  which  I  venture  to  regard 
as  the  gift  of  Manipur  to  us.  The  breed  of 
ponies  has  sadly  deteriorated  of  late  years,  but 
the  skill  of  the  Manipuris  is  unabated.  The- 
rules  of  the  game  require  no  more  than  seven 
a  side,  and  a  goal  is  scored  whenever  the  ball 
crosses  the  back  line.  They  are  particularly 
expert  at  strokes  on  the  near  side,  and  I 
attribute  their  proficiency  at  a  stroke  which  is 
full  of  difficulties  to  most  European  players,  to 
the  fact  that,  in  order  to  protect  their  legs  from 
blows  at  hockey,  they  always  keep  their  sticks 
across  guarding  the  leg,  thus  developing  the 
muscles  of  the  forearm  much  more  than  would 
be  the  case  if  they  used  the  off  side  stroke  to 
the  same  extent.  The  pastime  of  rambai 
hunba  or  dart-throwing  is  dying  out,  but  it  is  a 
relic  of  the  days  w^en  .the^ase  Hor^  were 
the  most  formidable  arm  of  thP  Burmese 
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forces.  The  dart  is  a  peacock  feather  with  an 
iron  point  of  some  weight.  Down  the  middle 
of  this  is  a  rod  with  a  looped  thongs  by  which 
it  is  grasped.  They  whirl  it  in  the  air  and  at 
the  psychological  mcment  let  it  go.  The 
missile  travels  80  to  a  100  yards  with  fair 
-accuracy,  and  can  be  very  easily  discharged 
in  retreat.  Of  the  wrestling  not  much  can  be 
9aid  except  that  the  appropriate  dress  is  very 
quaint.  The  foot  races  are  also  very  keenly 
contested.  But  the  palm  for  general  interest 
must  be  awarded  to  the  boat  races.  The 
Fannabs  (or  four  revenue  divisions  of  the 
countrv)  each  send  in  a  crew,  and  by  old 
custom  the  steersman  of  the  defeated  boat 
becomes  the  slave  of  the  steersman  of  the 
winning  boat,  a  custom  which  interfered  with 
my  plans  for  the  promotion  of  sport  amoig  the 
military  police,  for  the  native  officers  of  the 
battalion  thought  that  it  would  be  necessary 
for  them  to  pay  the  usual  fine  of  fifty  rupees 
on  each  occasion  of  a  race  between  the  com- 
panies. The  games  take  place  during  the 
Durga  pujahs,  and  the  Naga  subjects  of  the 
State  come  down  to  Imphal  in  numbers  to  per- 
form their  characteristic  war  and  other  dances, 
a  special  day  being  set  apart  for  them.  There 
are  sword  players,  and  the  event  which  draws 
the  greatest  crowd  is  the  party  of  mimics 
■whose  performance  is  not  always  very  decent. 
The  great  indoor  g-ame  i3  kang,  played  with 
the  round  seed  of  the  creeper,  and  it  is 
identical  with  the  game  of  konyon  described 
by  Captain  Lewin.  I  shall  later  on  have  a 
word  to  say  of  the  ballads  of  the  country,  but 
their  recitation  is  a  constant  source  of  pleasure 
to  the  village  folk,  who  listen  to  the  token  of 
love  lorn  couples,  and  the  adventures  of  Ching 
Thang  Khomba  in  his  flights  from  the  Bur- 
mese invaders  with  delight  and  interest.  The 
way  in  which  these  ballads  are  recited  by  men 
ignorant  cf  writing  is  to  me  an  interesting 
proof  of  the  manner  in  which  the  Homeric 
poetry  was  preserved  in  Greece  before  the 
introduction  of  writing.  The  language  of  the 
ballads  differs  about  as  much  from  modem 
Manipuri  as  the  language  of  the  Iliad  from  the 
Greek  of  Plato. 

Divisions. 
The  Meitheis  are  divided  into  seven  tribes, 
each  of  which  has  a  chief,  who  is  known  as 
the  "  king  "  (Ningthou)  of  the  tribe.  The  Raja 
is  the  chief  of  the  Ningthouja  or  Royal  clan. 
These  clans  are  exogamous,  though  there  are 
also  one  or  two  exceptions  involving  special 
disabilities  on  the  marriages  of  members  of 
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certain  subdivisions  of  the  clans.  There  are 
reasons  for  holding  that  there  were  formerly 
ten  clans.  Two  have  disappeared,  and  one 
has  been  amalgamated  with  one  of  the  present 
seven.  The  Brahmins  are  of  foreign  descent, 
and  comprise  fifty-one  yumnaks.  They  come 
from  various  parts  of  India,  such  as  Guzerat, 
Krishnagar,  Allahabad,  Santipur,  Khanpur, 
Mathura,  Assam,  Orissa,  Radha  Kund,  and 
Rai  Bareli.  Their  ancestors  are  said  to  have 
come  to  Manipur,  some  at  as  early  a  date  as 
the  middle  of  the  fifteenth  century.  The  Lois, 
of  whom  there  are  not  many  separate  villages 
left,  are  reputed  to  be  the  descendants  of  the 
early  inhabitants  of  the  valley,  who  were  dis- 
possessed by  the  Meitheis.  The  consolidation 
of  the  Meitbei  hegemony  did  not  take  place 
till  the  beginning  of  the  fourteenth  century, 
while  the  separateness  of  the  Moirangs,  still 
one  of  the  most  numerous  and  best  localised 
clans,  was  preserved  till  our  own  days.  The 
Mohammedans  are  said  to  be  the  descendants 
of  captives  taken  in  the  raids  which  the  Mani- 
puris  made  in  the  heyday  of  their  power  on 
Cachar. 

Internal  Organisation. 
Every  Meithei  belongs,  in  theory  at  least,  to 
three  social  groups,  the  kei-rup  or  tiger  club, 
formed  to  provide  means  for  destroying  the 
tigers  and  leopards  which  infested  the  valley ; 
the  sing-lup  or  wood  club,  which  provides  the 
wood  for  the  cremation  of  its  members  and 
acts  as  a  benefit  society  in  helping  its  mem- 
bers ;  and,  finally,  the  lal-lup  or  war  club  or 
militia.  During  the  period  of  foreign  aggres- 
sion, when  the  Manipuris  made  war  on  Cacbar 
and  Burma  and  enjoyed  a  very  independent 
position,  the  lal-lup  was  used  for  its  proper 
purpose,  but  in  the  piping  times  of  peace  it 
was  found  expedient  by  the  rulers  of  the 
country  to  employ  the  organisation  on  works 
of  public  utility,  a  policy  with  which  little 
fault  can  be  found.  However,  the  people  were 
soon  put  to  work  for  the  benefit  of  the  Raja, 
and  the  system  became  one  of  oi^nised 
oppression,  which  stifled  the  industry  of  the 
country.  The  internal  administration  of  Mani- 
pur exhibits  traces  of  Shan  influence,  ^d  is 
remarkably  complete.  Each  village  possesses 
a  number  of  officers  each  responsible  for  some 
duty  connected  with  the  Government  of  the 
locality,  and  though  tiiere  is  a  tendency  to 
assert  that  these  ofBces  are  hereditary,  1  am 
confident  that  they  went  by  favour  in  earlier 
days.  But,  corrupt  as  the  methods  of  the 
Rajas  may  seem  to  us,  their  nominees  have 
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"been  found  to  be  very  capable  men.  The 
relative  precedence  of  all  these  functionaries 
has  been  carefully  worked  out,  and  when  we  in- 
troduced a  chaukidari  w  village  police,  we  had 
some  difficulty  in  finding  out  the  right  position 
these  humble  officers  were  to  receive  at  village 
festivals.  The  native  courts  were  three  in 
number,  excluding  tbe  special  court  which 
took  cognisance  of  offences  committed  by 
Brahmins.  The  Paja  dealt  with  matrimonial 
suits  and  the  Chirap  with  ordinary  civil  and 
•criminal  work,  while  military  cases  came 
before  the  Topgard.  We  have  added  a  series 
of  courts  of  first  instance  which  deal  with 
■inor  cases,  while  civil  and  criminal  and 
4q>pellate  autiiori^  has  been  conferred  on  a 
sew  Chirap.  The  Paja  has  been  abolished, 
its  jurlsdictioo  being  merged  in  that  of  the 
Fanchayets,  while  the  political  agent  and  his 
assistant  have  extensive  powers  of  exercising 
control  over  the  proceedings  of  the  native 
coacts  from  which  they  are  cowts  of  appeal. 
But  in  remote  villages  the  people  still  have 
recourse  to  the  simpler  methods  of  ordeal  and 
oath,  though  not  to  the  same  extent  as  is  the 
case  among  the  hill  people.  The  bulk  of  the 
crime  comes  from  the  capital.  There  is  very 
litUe  crime  against  the  person.  Cattle  thefi 
is  common,  and  there  is,  or  <  ought  to  be,  in 
the  jail  at  the  present  time  a  man  who  had 
the  reputation  of  being  able  to  carry  a  calf 
through  the  bazaar  without  being  detected. 
He  modestly  disclainfed  this  power.  The  jail 
I  knew  was  not  a  prison,  for  ilo  self-respecting 
prisoner  need  have  stayed  there  a*  moment 
longer  than  he  liked,  as  the  walls  could  be 
climbed  at  any  point ;  but  I  knew  of  only  one 
jail-breaker  whose  exploits  gained  for  him  the 
nickname  of  Flyaway.  I  have  heard  Colonel 
Maxwell  grimly  assert  that  in  times  of  famine' 
he  had  to  put  the  guard  inside  the  jail  to  keep 
the  people  from  breaking  In.  The  village 
headmen  acted  as  police  in  former  times,  but 
we  have  now  established  a  civil  and  a  military 
police  force,  which  keeps  us  in  close  touch 
with  the  village  officers  whose  authority  has 
been  maintained. 

Marriage  Cuktous. 

The  tribes  composing  the  Meithei  are,  as 
has  been  said,  ezogamous,  and  the  ceremony 
of  marriage  consists  of  the  formal  exchange 
of  presents  and  cohabitation.  Morality  is  lax 
and  divorce  is  easy.  In  &ct,  the  position  of 
women  in  regard  to  marriage  is  that  of 
slavery,  and  the  price  of  adultery  is  that  of 


a  full  slave  in  former  times,  viz.,  50  rupees. 
Polygamy  is  practised  especially  by  the  mem- 
bers of  the  Royal  family,  the  Raja  being 
allowed  four  principal  wives,  and  any  number 
not  exceeding  108  of  wives  of  less  dignity.  In 
polygamous  households  custom  regulates  the 
attentions  to  be  paid  to  the  several  wives  in 
order  of  their  seniority. 

Inheritance. 

The  system  of  inheritance  is,  in  general- 
devolution  of  the  property  to  the  youngest  son, 
because  the  elders  have,  or  are  supposed  to 
have,  received  provision  during  their  fathers- 
lifetime.  Women  have  only  a  ri^t  to  main-- 
te  nance. 

Tenure  of  Land. 

All  land  is,  in  tlj^ory,  the  property  of  the 
Raja,  but  this  theory  has  been  disturbed  by 
tbe  rules  introduced  by  us  during  the  adminis?  ' 
tration  of  the  State,  which  provide  for  annual^ 
leases  which  are  renewable  unless  in  very 
special  circumstances.  Revenue  used  to  be 
paid  in  kind,  and  the  demand  which  was- 
formally  about  one  per  cent,  of  the  produce  of 
the  field,  was  raised  by  the  time  the  tax  was- 
collected,  to  about  twelve  times  the  right 
amount.  In  order  to  secure  payment  of  the 
indemnity  and  tribute,  a  money  paj^ent  has 
been  required,  and  the  sudden  change  has 
undoubtedly  worked  some  hardship,  because 
there  was  a  scarci^  of  coined  money,  and  the 
only  people  who  could  command  supplies  of 
coined  money  were  the  foreign  merchants  in 
the  bazaar,  who  have  made  handsome  profits 
out  of  the  situation.  They  keep  the  rates  of 
exchange  between  grain  and  coin  low  or  high,, 
as  it  suits  them,  making  a  double  profit  on 
each  transaction.  I  have  known  rice  so  low 
that  it  did  not  pay  to  emplc^  labour  on  husking 
it.  At  the  present  time  there  is  a  grave  need 
for  determining  the  village  rights  which  have 
grown  up,  over  waste  lands  and  grazing  lands. 
I  have  known  speculative  investors  who  took 
out  leases  for  waste  lands  and  then  charged 
the  villages  so  much  per  head  of  cattle  grazed 
thereon.  One  advantage  of  the  annual  pot- 
tah  system  was  that  it  enabled  us  to  deal 
equitably  with  such  cases.  A  survey  and 
settlement  would  be  good  for  the  people, 
though  it  would  meet  with  strenuous  opposition 
from  the  Manipuri  authorities,  who  hope  that- 
the  accession  of  the  Raja  will  be  the  signal 
for  the  return  of  the  old  order  of  ^^iogs  with 
themselves  on  top. 
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Religion,  &c. 

I  am  Sony  that  I  cannot  emulate  the  easy 
brevity  of  Father  Sangermano,  who  declares 
that  the  "  people  of  Cassay  worship  the  basil 
and  other  herbs  after  the  manner  of  the  ancient 
Egyptians."  We  have  in  Manipur  an  excel- 
lent example  of  the  superposition  of  a  stratum 
of  Hinduism  over  the  bedrock  of  an  animistic 
religion.  Formally,  the  religion  of  the  State 
or  the  dominant  tribe  in  the  State  is  Hinduism 
which  was  brought  into  the  country  at  ao  early 
date.  The  records  of  the  &ahmin  £»milies 
warrants  the  belief  that  some  of  their  an- 
cestors reached  Manipur  at  as  distant  a  date 
as  the  middle  of  the  fifteenth  century,  while 
the  official  adoption  of  Hiuduism  took  place 
at  the  beginning  of  the  eighteenth  century. 
The  recent  census  gave  the  Lois  communities 
an  opportuni^  of  improving  their  social  position 
as  they  were  asked  to  state  their  religion,  and 
^>rom[^y  gave  themselve^the  name  of  Hindus 
— much  to  the  disgust  of  the  orthodox.  The 
.addition  of  converts  is  still  going  on,  for  not 
^nly  do  whole  villages  drop  the  peculiar 
'Customs  which  mark  them  out  as  members 
-of  a  pre-Hindu  system,  but  individuals  are  con- 
stantly becommg  "Hindus."  Nevertheless 
the  old  religion  flourishes,  even  prospers,  side 
by  side  with  Hinduism.  The  tribal  head  is  the 
tribal  priest,  and  annually  performs  certain 
rites  of  worship  of  the  deified  ancestor  of  the 
tribe,  who,  by  a  curious  process  of  amalga- 
mation, Is  popularly  identified  with  some  Dei^ 
of  natural  forces.  Every  househirider  is  en- 
titled to  worship  the  "imang  lai"  or  house- 
hold deity  on  such  occasions  as  births, 
marriages,  and  deaths,  although  he  may  be 
at  the  same  time  inviting  the  village  Brahmin 

come  in  and  assist.  By  a  natural  induction 
the  priest  is  also  the  doctor,  for  it  is  charac- 
teristic of  animistic  religions  that  all  untoward 
or  mysterious  events  are  the  manifestation  of 
supernatural  or  spiritual  power,  and  while  pre- 
vention is  recognised  as  better  than  cure,  still 
a  cure  can  only  be  effected  by  expelling  the 
■«vil  spirit  which  is  causing  the  sickness,  and 
therefore  recourse  is  had  to  the  "maibas  "  or 
•spirit  specialists.  The  "  maiba"  of  the  Manipur 
-of  to-day  possesses  some  knowledge  of  herbs 
and  drugs  and  uses  massage  freely  in  bis  treat- 
ment of  ailments,  but  his  association  with 
divine  mysteries  is  undoubted.  They  also 
believe  in  omens,  dreams,  and  witchcraft.  The 
most  malevolent  class  of  evil  spirits  are  the 
"hing-cha-bis"  or  female  ghosts,  who  eat 
live  people.  If  a  woman  dies  in  child-birth, 
the  calamity  is  attributed  to  a  "  hing-cha-bi," 


and  the  poor  infant  whose  birth  has  been  the 
occaum  of  such  sorrow,  is  by  some  regarded 
as  the  "  hing-cha-bi  "—a  belief  which  explains 
the  custom  found  among  many  hill  tribes  of 
burying  such  children,  alive  or  dead  it  mat- 
tered not,  in  the  same  grave  as  its  dead  motho-. 

Tabus. 

Every  Meithei  tribe  is  associated  with  some 
object,  in  one  case  a  reed,  in  another  a  bufEalo, 
in  a  third  a  fish,  which  is  not  to  be  touched 
by  the  members  of  that  tribe.  The  direst 
penalties,  so  terrible  that  they  are  beyond  the 
reach  of  human  imagination,  await  the  impious 
wretch  who  wittingly  or  by  accident  luvaks 
this  prohibition,  which  is  only  one  of  many 
which  have  for  their  oltject  the  preservation  of 
the  clan  from  impuri^.  Special  circumstances 
may  cause  temporary  w  limited  tabu :  thus 
when  a  man  falls  from  a  tree  and  Is  killed,  the 
piba  head  of  the  clan  declares  that  tree  to 
be  tabu  to  the  clan  for  ever.  The  purificatory 
ceremonies  which  precede  the  rites  of  the 
native  worship  in  Manipur,  whether  the  occa- 
sion be  one  of  regular  occurrence,  such  as 
the  annual  loosing  of  the  scapegoat  at  the 
foot  of  the  sacred  hill  Khabni,  or  are  of  an 
extraordinary  and  unusual  nature  such  as  the 
ceremonies  for  procuring  rainfall,  find  their 
closest  parallel  in  the  remarkable  tabus  which 
invest  the  personality  of  the  heads  of  the  clans 
of  %  Naga  nllage.  The  word  "  namungba 
exactly  corresponds  to  the  Naga  words 
"neina,*"*genna."  Deeply  seated  is  the  belief 
in  omens,  and  the  annual  loosing  of  the  scape- 
goat is  intended  to  secure  good  luck  for  the 
people  during  the  coming  year.  Now  Khabru 
is  a  very  sacred  hill,  and  the  grassy  plain  at  its 
foot  is  Kuthenmanbi  or  the  gathering  place  of 
the  gfiosts.  Again  Khabni  is  the  Deity 
peculiar  to  the  Luang  clan,  and  when  there  is 
snow  to  be  seen  on  the  summit  of  this,  the 
highest  mountain  in  Manipur,  the  popular  and 
poetical  phrase  is  that  the  God  has  spread  his 
cloth,  "  Lai-phi  tare." 

Omens,  &c. 
Not  the  least  important  part  of  the  coro- 
nation of  the  Raja  was  the  determination 
by  the  assembled  soothsayers,  astrologers, 
and  wiseacres  of  all  sorts  of  the  luck  of 
the  coming  reign,  which  they  declared' 
was  indicated  firstly,  by  the  length  of  time 
the  Raja  was  able  to  sit  on  a  pipe  in  an 
inner  chamber,  beneath  which  dwelt  a  fiery 
dragon,  and  then  by  careful  qt^^|^n  of 
the  stones  on  which  the  royal  feet  trod)'in  their. 
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passage  from  the  Kangla  or  corooation  ball  to 
the  fortified  enclosure  of  the  Palace.  Oo  special 
occasions  the  Raja,  the  head  of  the  State  and 
therefore  the  chief  priest,  was  able  by  the 
following  ceremony  to  divest  himself  of  his 
sins  and  to  transfer  them  to  some  unhappy 
criminal  who  gained  his  liberty  by  receiving 
them.  A  scaffolding  was  erected,  and  on  the 
top  the  Raja  bathed  himself  while  the  receiver 
of  the  royal  guilt  sat  below  and  received  the 
sins  and  the  splashings  of  the  water.  The 
Raja  completed  the  transference  of  bis  sins  by 
handing  over  his  old  clothes  to  the  man  below, 
who  wore  them  and  then  went  fr«e.  It  was 
said  that  as  long  as  the  nong-sha  or  the 
animals  of  the  Sun  God,  stone  elections  in 
front  of  the  Kangla,  stood  safe  and  sound,  so 
Jong  would  the  good  luck  of  the  country  and 
its  independence  continue.  They  survived  the 
Burmese  wars  only  to  be  destroyed  in  1891  for 
reasons  of  high  policy.  Every  year  the  luck 
of  the  State  as  well  as  the  issue  of  the  year 
was  determined  by  the  appointment  of  a  name- 
giver  Chahitaba.  The  Maibas  nominate  a 
man  whose  horoscope  is  in  favourable  relations 
with  the  general  signs.  He  then  worships  the 
Raja  addressing  him  as  the  incarnation  of 
Pakangba,  the  divine  ancestor  of  the  royal 
clan,  and  undertakes  to  bear  all  the  misfor- 
tunes of  the  coun^  and  the  sins  of  the  Raja 
till  the  end  of  the  year,  wben  custom  demands 
that  all  Manipuris  should  near  new  clothes 
and  throw  away  all  their  old  cooking  pots. 
At  the  end  of  a  prosperous  year  the  namegiver 
is  rewarded,  and  I  once  heard  a  deputation 
urge  on  the  Political  Agent  in  all  seriousness 
the  proposal  that  he  should  fine  or  imprison 
the  chahitaba  or  name-giver  of  the  year  whose 
unrighteousness  was  clearly  demonstrated  by 
the  epidemic  of  cholera  which  had  decimated 
the  State. 

And  the  Brahmin  flourishes  in  this  atmos- 
phere. 1  do  not  doubt  that  the  elaborate 
system  of  tabu  rules  which  has  left  such  re- 
markable customs  behind  it,  enabled  the  early 
missionaries  of  Hinduism  to  argue  that  only 
a  veiy  little  was  needed  to  make  the  people  of 
Manipur  very  good  Hindus.  The  Maiba  is 
left  in  peace  and  the  celebrations  of  the  nature 
worship  never  interfere  with  the  worship  of  the 
Hindu  Deities.  The  system  of  caste  is  based 
on  tabu  rules,  and  we  shall  see  in  the  hills  of 
Manipur  an  embryonic  caste  system  main- 
tained by  the  declaration  that  the  particular 
industry  which  is  associated  with  it  is  tabu  to 
members  of  other  communities,  who  are  so  far 
susceptible  to  regard  for  such  a  prohibition 


that  they  disregard  their  own  interests  and 
forbid  their  people  to  practise  the  art  of  cloth 
weaving. 

Ballads. 

Superstitions  abound,  for  to  the  extrava- 
gance and  fancies  of  animism  are  added  the 
signs,  wonders,  omens,  and  portents  in  which 
the  Hindu  places  full  and  implicit  belief.  The 
ballad  mongers  of  the  country  recite  the 
woes  of  Dhanan  jai,  the  saint  and  mystic, 
alteroately  with  the  tale  of  Numit  kappa,  or 
the  man  who  shot  tbe  sun.  The  virtues  of 
asceticism  and  charity  to  Brahmins  are  the 
theme  of  the  one,  while  the  other  is  probably  a 
genuine  native  production,  and  for  that  reason 
of  greater  interest.  In  it  they  tell  how  tn  early 
dajrs  there  were  two  suns,  the  one  of  which 
rose  as  his  brother  set.  The  slaves  murmured 
at  this  addition  to  their  burden,  and  one, 
bolder  than  the  rest,  fashioned  unto  himself  a 
bow  and  arrow,  wherewith  he  practised  until 
his  aim  became  perfect.  Then  be  lay  in  wait, 
and,  carefully  aiming,  struck  the  Sun  God 
from  his  horse  as  he  was  about  to  begin  his 
career  through  the  heavens.  The  Sun  God, 
wounded,  fled  in  terror,  and  his  brother  with 
him.  For  ten  long  days  the  Sun  Gods  lay' 
hidden,  averting  their  feces  from  the  sons 
of  men  who  had  done  this  outrage  upon  them. 
For  ten  long  days  the  land  lay  in  darkness, 
and  no  man  worked,  and  the  crops  perished, 
and  the  cattle  died,  and  the  plight  of  the 
land  was  sorry  indeed.  Then  the  king  took 
counsel  of  his  wise  men,  and  made  prayers  to 
the  gods,  who  helped  them  not.  I  hen  the  ten 
kings  of  the  country  and  the  ten  gods  of  the 
country  turned  to  the  wise  goddess  who  knew 
the  interpretation  of  dreams,  and  besought  her 
to  plead  with  the  Sun  God,  but  he  would  not 
relent  for  her  entreaties.  Then  they  went  to 
the  Princess  Panthotbi,  for  she  had  knowledge 
of  many  mysteries,  and  she  showed  them  the 
magical  ceremonies  which  would  induce  the 
wounded  deity  to  take  pity  on  the  land.  -These 
things  they  did  as  she  showed  them,  and  at 
last  the  Sun  God  relented  and  came  back,  but 
his  brother,  the  wounded  deity,  never  returned 
to  Uie  abode  of  wicked  men. 

Hill  Tribes. 
The  hill  tribes  are  divided  into  two  main 
groups,  Nagas  and  Kukis.  In  general,  it 
may  be  said  that  the  Nagas  live  in  permanent 
villages  with  no  definite  village  chief  in 
secular  matters,  while  the  Kukis  are  disposed 
to  move  their  villa^ls'^^rifAlically,  ^^nd  own 
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obedience to  a  chief.  There  are,  however, 
subdivisions  which  form  lioks  between  these 
groups  although  they  are  linguistically  dis- 
tinct. There  are  Kuki  villages  which  we 
koow  have  occupied  their  present  sites  for 
several  ceDturies,  there  are  Naga  villages 
which  keep  to  the  village  site  while  practising 
a  rotation  of  cultivation,  and  if  the  authority 
of  the  headman  of  a  Naga  khel  is  almost 
entirely  sacerdotal,  extending  only  to  secular 
afiairs  by  stress  of  personal  ability,  the  exclu- 
sion of  a  Kuki  Raja  from  sacerdotal  authority 
is  limited  by  a  custom  which  demands  his 
presence  on  occasions  when  his  people  are 
specially  tabu,  occasions  which  equally  involve 
a  Kaga  clan  in  tabu,  a  fact  which  goes  far  to 
prove,  or  as  the  cautious  Oxford  don  put  it,  to 
render  it  extremely  probable  that  there  was 
once  a  time  when  the  head  of  a  tribe  or  clan, 
Naga  and  Kuki,  was  invested  with  authority 
in  sacred  as  well  as  in  secular  matters,  and 
that  their  divergent  development  is  due  to 
-accidents  of  history  which  we  may  guess  at  but 
vith  which  we  are  very  imperfectly  acquainted. 
While  I  adhere  to  the  general  classification 
I  preserve  a  profound  belief  in  the  ultimate 
homogeneity  of  these  people  in  spite  of  the 
differences  of  coiffure,  dress,  speech,  houses, 
and  methods  of  agriculture. 

We  have  in  Manipur  the  following  Naga 
tribe^: — Mao,  Mararo,  Tangkhul,  Marring, 
Kabul,  and  others  such  as  the  Quoirengs, 
Khoiraos  and  Liyangs.  The  Mao  and  Maram 
tribes  inhabit  the  hilld  bordering  on  the  Naga 
Hills  District  on  the  extreme  north  of  the 
State,  while  the  Tangkhuls,  a  large  and  enter- 
prising tribe,  occupy  the  hills  to  the  east  and 
north-east  of  the  valley.  The  Kabuis  hold  the 
hills  on  the  west  and  north-west  of  the  valley, 
and  the  Marrings  are  found  in  the  hills  south- 
east of  the  valley.  The  Quoirengs,  Khoiraos, 
and  Liyangs  are  found  in  the  hills  north  and 
north-west  of  the  valley.  The  Kukis  are 
found  in  small  settlements  dispersed  all  over 
the  State  and  comprise  the  old  Kukis  in  the 
south  and  a  number  of  dependent  tribes  such 
as  the  Waipi^s,  Dvites,  &c.,  all  of  whom  are 
settled  in  the  south  of  the  State. 

Classification. 
The  labours  of  the  Linguistic  Survey  of 
India  enable  us  to  classify  these  tribes 
according  to  their  linguistic  affinities.  The 
Mao,  the  Maram,  the  Tangkhul,  and  the 
Marring  Nagas  are  placed  by  Dr.  Grierson 
in  a  sub-group  to  which  he  gives  the  name 
Naga  Kuki,  indicating  thereby  that  theh: 


languages  i^>pFoximate  to  bodi  standards*  the 
Mao  and  the  Maram  dialects  being  more 
allied,  as  their  geographical  propinquity  would 
lead  one  to  expect,  to  the  true  Naga  lan> 
guages,  while  the  Tangkhul  and  Marring 
dialects  present  features  of  considerable  simi- 
larity to  the  Kuki  Chin  languages.    It  is,, 
therefore,  possible  to  consider  thero  as  links 
between  the  two  groups,  the  true  Nagas  on 
the  north  and  the  Kukis  and  Chins  on  the 
south.   The  languages  spoken  by  ihe^Kabuis 
and  the  Khoiraos  belong  to  another  sub-group, 
the  Naga  Bodo,  and  are  thus  to  be  regarded 
as  a  link  between  the  Naga  languages  and  the 
Bodo  dialects  such  as  Mech,  Garo  and  Bodo. 
Dr.  Grierson  also  points  out  that  there  are 
many  points  which  indicate  a  connection  with 
the  Kuki  Unguals  in  both  the  Kabui  and  the 
Khotrao  dialects.    It  is  natural  that  Kuki  in- 
fluence should  be  predominant  in  Manipur  as 
the  Mei1;hei  language  is  a  member,  the  most 
important  member,  linguistically  as  well  as 
politically,  of  the  Kuki  Chin  group  of  lan- 
guages, and  it  is  certain  that  as  the  rule  of 
Manipur  was  extended  over  these  tribes  the 
language  of  Manipur,  the  lingua  franca  of  a 
large  part  of  this  area,  followed  it.  The 
Manipuris  never  learnt  the  languages  of  their 
subjects  but  imposed  upon  them  the  necessity 
of  learning  Meithei.   It  occurs  to  me  that  it 
would  be  a  matter  of  great  philological  interest 
if  some  scholar  on  the  spot  were  to  collect  the 
songs  sung  by  the  Nagas  and  Kukis  on  their 
high  days  and  holidays  as  these  are  in  a 
language  which  is  so  archaic  as  to  be  unin- 
telligible at  the  present  day  to  the  members  of 
the  tribe.   The  same  is  true  in  Manipur,  but  I 
have  some  specimens  of  the  ballads  of  Manipur 
in  the  early  dialect,  with  a  version  in  the  modem 
language,  which  show  the  lines  on  which  the 
development  of  the  language  has  taken  place. 

Origin. 

Among  all  the  tribes  in  the  Manipur  State  is 
current  a  legend  which  connects  them  with  the 
Kukis  and  the  Manipuris.  The  legend  is 
constant  in  declaring  that  the  Kukis  are 
descended  from  the  eldest  of  three  brothers ; 
that  they  are  the  children  of  the  second,  while 
the  Manipuris  are  the  progeny  of  the  youngest. 
Some  support  this  stoiy  by  pointing  to  the  fact 
that  the  Manipuris  have  the  best  share  in  the 
valley,  while  the  Kukis  are  kept  to  the  barren 
hills,  where  only  by  jhuming  can  they  subsist. 
Others  find  it  buttressed  by  a  tale  that  one  day 
the  three  brothers  were  playing  in  the  village, 
and  started  a  jumping  cpmpetitid6£lCThe 
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eldest,  the  ancestor  of  thc^  Kukls,  cleared  the 
jump ;  the  faster  of  all  the  Nagas  just  failed 
to  get  over  it,  and  got  his  hands  and  feet 
muddy ;  while  the  Manipuri  fell  right  into  the 
mire ;  and  so  fh>m  Aat  day  to  this  the  Kukis 
do  not  wash  at  all,  the  Nagas  wash  only  their 
feet  and  hands,  and  the  Manipuris  bathe 
regularty. 

There  are  other  legends,  especially  among 
the  Tangkhuls,  which  declare  them  to  have 
sprung  from  the  valley  which  th^  left  because 
the  heat  md  the  mosquitoes  made  life  uaendur- 
able.  In  another  case  they  say  their  ancestor 
came  from  a  village  Maikel,  which  is  by 
another  tradition  the  place  of  the  origin  of  the 
anceshx  of  all  the  hill  folk.  The  Dvit^s^  who 
are  living  hi  a  state  of  ser^tude  to  Kukis,  say 
that  once  upon  a  time  two  eggis  were  found  in 
a  paddy  basket  belonging  to  Aisan,  King  of 
the  Thados.  One  was  cooked,  but  from  the 
other,  which  hatched  out  in  the  warmth  of  the 
son,  there  sprang  a  beautifol  lad,  who  became 
the  ancestor  of  the  tribe. 

Appearance,  &c. 
Id  appearance  all  these  tribes  are  distinctly 
noa-Aiyan,  though  I  have  seen  men,  especially 
among  the  Tangkhuls,  who  have  a  well-cut 
profile.  One  seldom  sees  a  Naga  or  Kuki 
with  hair  on  his  face.  It  is  easy  to  distinguish 
them  by  their  different  styles  of  dress,  and  by 
the  peculiar  manner  in  which  they  cut  their 
hair,  for  one  of  the  points  which  distinguishes 
a  Naga  from  a  Kuki  is  that  the  Naga  cuts  his 
hair,  while  the  Kuki  does  not  ciit  it,  but  ties  it 
up  behind.  The  Tangkhul  fashion  is  to  cut 
the  hair  closely  at  the  sides,  leaving  a  broad 
band  in  the  middle,  which  is  parted  and  tied 
in  a  tail  at  the  back.  The  Mao  and  Maram 
Nagas  either  cut  it  at  the  sides— but  not  to  the 
same  height  as  the  Tangkhuls — or  they  allow 
it  to  grow  in  thick  masses  of  curls,  which, 
unlike  the  Manipuris,  they  think  an  embellish- 
ment to  beauty.  The  Kabuis  adopt  the  Mao 
fashion,  which  resembles  that  of  the  true 
Angamis,  their  immediate  neighbours  on  the 
ncHth.  The  Marrings  do  not  cut  their  hair, 
and,  while  the  Kuki  coils  his  hair  at  the  back, 
the  Marring  twists  his  into  a  curious  spiral 
horn  in  front,  through  which  he  thrusts  a  steel 
bodkin,  which  is  put  to  a  number  of  various 
uses,  almost  as  many  as  a  lady's  hairpin. 
They  say  that  this  bodkin  is  a  relic  of  the  time 
when  they  knew  how  to  read  and  write,  and 
the  steel  bodkin  was  the  implement  in  vogue ; 
but  the  dogs  greedily  ate  up  the  skins  while 
^he  men  were  bathing,  and  from  that  day  to 


this  the  useful  art  of  writing  has  been  lost  t6- 
them.  But  it  is  interesting  to  note  how  the 
fashions  are  even  now  susceptible  to  modifica- 
tion, for  I  have  met  Tangkhuls  who  wore  their 
hair  dressed  in  the  Marring  fashion,  and 
others  who  would  pass  as  Kukis  by  tying  their 
hair  back  when  long  enough.  Throughout 
the  hills  we  find  that  the  girls  have  their  hair 
either  cut  short  and  only  allowed  to  grow  just 
before  marriage,  or,  if  worn  long  before 
marriage,  then  combed  back  and  knotted  at 
the  back,  like  the  Manipuri  linmarried  girls. 
Here,  again,  it  is  reasonably  certain  that  if 
one  meets  a  girl  with  her  hair  cut  short,  she- 
comes  from  a  Naga  village,  while  the  Kuki 
maidens  keep  their  hair  long.  The  Tangkhul 
and^e  Marring  Nagas  have  no  certain  and 
general  fashion,  as  in  some  villages  the  girls 
have  the  hair  cut,  in  others  long  and  uncut. 

But  the  cloths  worn  by  the  several  tribesafford 
as  good  a  means  as  any  other  of  distinguishing 
them,  because  they  adhere  most  strictly  to  the 
colours  which  custom  has  prescribed  as 
peculiar  to  their  tribe.  Thus  the  Tangkhuls 
wear  blankets  of  red  and  blue  stripes,  the 
Maos  and  Marams  keep  to  cloths  of  a  pattern 
similar  to  those  worn  by  the  Angamis,  white 
in  the  centre  with  red  and  blue  stripes  round 
the  edge.  The  Kabuis  wear  a  plainer  cloth, 
the  centre  being  blue  with  white  and  red 
edges.  The  women  also  have  their  distinc- 
tive colours.  Those  of  the  Tangkhuls,  especi- 
ally in  the  great  weaving  villages,  are  hand- 
some and  varied,  and  the  colours  they  use  are 
blue,  white  and  red.  Among  the  Liyangs  I 
noticed  women  wearing  petticoats  with  yellow 
or  kfaarki  coloured  bands  with  black  stripes 
about  two  inches  wide  in  between.  The  Maos 
and  the  Marams  are  kilt  wearerU,  and  in  some 
cases  the  men  of  Liyang  and  Khoirao  villages 
.*ear  either  the  kilt  or  the  waistcloth  with  the 
fringed  pendant  ends  which  is  worn  both  by 
the  Kabul  and  the  Tangkul.  On  the  gala 
days  when  a  dance  is  to  be  performed  the  men 
assume  an  unusual  amount  of  finery.  Nothing 
is  more  remarkable  or  picturesque  than  the 
peculiar  attire  of  a  Mao  or  Maram  warrior. 
His  bead-piece  is  a  wicker  helmet  with  a 
brass  or  bell  metal  plate  in  front  and  a  chin 
strap  of  wood  covered  with  red  berries  and  green 
beetles  wings  and  round  ear  pieces  decorated 
the  same  style,  while  from  the  lower  edge  of 
helmet  hang  tresses  of  hair,  in  older  times  the 
signs  of  successful  raids.  A  great  warrior 
may  wear  a  decoration  of  goats*  hair  dyed  red 
and  yellow  and  black,  which  betokens  valour 
in  the  field,  and  he  girds  on  a  tait,^a  piece  of 
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wood  projectiag  about  three  feet  with  tails  of 
goats'  hair  dyed  red  and  black  han^ng  from 
it.  But  this  also  serves  a  useful  purpose  as 
there  is  a  receptacle  in  it  for  panjis  or 
sharpened  bamboo  spikes  with  which  to  im- 
pede the  onset  of  an  enemy.  His  leggings 
are  of  finely  plaited  cane  work  in  red  and 
yellow  bands.  Instead  of  a  helmet  some  wear 
a  strange  head  dress  like  a  pair  of  horns  in 
light  cane  and  ornamented  with  red  and 
yellow  bands.  The  hair  is  tied  up  at  the  back 
in  a  tight  knot  fastened  down  by  a  coil  of  cotton 
wool  which  is  also  used  to  decorate  the  lobes  of 
the  cars.  The  weapons  are  an  oval  shield  of 
wicker  work  covered  with  the  skin  of  a  bear  or 
with  black  cloth  having  a  red  band  down  the 
middle,  a  spear  about  nine  feet  long,  which 
fcft  show  purposes  is  ornamented  with  red  and 
black  goats'  hair  and  the  universal  dao.  Some 
ci  them  have  guns  which  are  produced  on  such 
occasions  as  village  festivals.  The  Maos  and 
Marams  wear  the  ivory  ring  over  the  arm  and 
a  shell  round  the  neck,  while  the  Tangkhuls 
prefer  a  brass  necklace  with  bairtails  and 
brass  rings.  But  there  are  special  cloths  for 
the  chiefe,  and  the  fate  of  the  rash  man  who 
would  dare  to  wear  a  chieftain's  robe  is  not 
capable  of  precise  definition,  as  there  is  no 
case  of  the  sort  on  record.  These  cloths  are 
generally  ornamented  with  fringed  ends  and  a 
handsome  border  of  jrellow,  red,  white,  and 
green  pointed  decoration.  The  mwe  expen- 
sive cloths  have  the  sign  manual  of  the  weaver 
woven  in  the  hem  generally  as  a  lozenge- 
shaped  ornamentation  in  coloured  threads. 
Kukis  wear  a  dhoti  and  a  pagri,  and  their 
women  wear  petticoats  of  a  dark  blue  ground 
with  woven  patterns  of  light  blue. 

Ornaments. 
I  Ijave  incidentally  referred  to  some  of  the. 
ornameuts  worn  by  the  men.  They  and  the 
women  wear  necklaces  of  polished  cornelian 
beads  by  which  great  store  is  set.  Among  one 
tribe,  the  Tangkhuls,  and  then  only  in  the 
most  distant  and  least  wealthy  villages,  is 
tattooing  practised.  They  told  me  that  it  was 
done  to  enable  them  to  identify  their  wives  in 
the  world  hereafter,  and  that  it  was  intro- 
duced among  them  by  the  Chom  Ningthou,  a 
mysterious  personage  who  seems  to  be  con- 
'  nected  with  the  Shan  States  beyond. 

Agriculture. 
The  Nagas  practice  both  the  irrigation 
system  of  agriculture  and  the  method  which 
is  known  in  these  hills  as  jfauming.   The  water 


channels  are  of  great  length,  and  the  ingenuity 
with  which  these  savage  engineers  overcome 
obstacles  is  always  a  marvel  to  me.  I  have 
seen  water  brought  four  miles  and  the  source 
would  be  only  a  few  hundred  feet  above  the 
fields.  The  rules  regulating  the  distribution 
and  enjoyment  of  the  water  are  very  com- 
plicated, but  have  as  their  end  the  fair  and 
equable  supply  to  all  the  fields  in  turn. 
The  jhum  system*,  which  is  practised 
by  Kukis.  even  when,  as  is  the  case  with 
the  old  Koki  villages,  they  have  permanent 
village  sites,  is  wasteful  in  the  extreme, 
and  is  only  practised  where  the  slope  of  the 
hills  and  the  nature  of  the  soil  make  per- 
manent fields  impossible.  The  Mao  Nagas 
surround  their  villages  with  rows  of  polled 
trees,  and  their  cultivation  is  in  general  the 
finest  in  the  hills.  The  staple  is  rice,  but  they 
grow  winter  crops.  The  Kabuis.  practise  a 
regular  rotation,  but  annually  go  through  a 
solemn  ceremony  of  taking  the  omens  to  deter- 
mine the  direction  in  which  the  cultivation  for 
the  next  year  is  to  be.  Their  villages  are 
permanent  though  they  change  the  area  of 
their  cultivation  from  year  to  year  and  subsist, 
almost  entirely,  by  jhuming. 

Houses,  &c. 

The  houses  of  the  Maga  tribes  approximate 
to  one  type.  They  are  built  with  sloping 
ridges,  high  in  front  and  low  at  the  back.  In 
general  the  houses  are  thatched  with  grass, 
but  the  Tangkhuls  use  pine  planks.  The  floor 
of  the  house  is  the  earth  well  trodden  down, 
and  the  furniture  is  not  extensive,  a  few 
baskets,  a  dhan  pounder  or  two,  and  the  hewn 
logs  on  which  the  rice  is  pounded.  The  vil- 
lages are  irregular,  and  in  former  times  were 
surrounded  by  a  stockade,  but  the  policy  of 
Manipur  has  been  throughout  one  of  steady 
disarmament.  Built  on  the  top  of  ridges  of 
branches  of  the  main  ranges,  they  are  well 
elevated,  and  though  water  is  at  some  distance, 
they  occupy  formidable  military  positions.  In 
every  village  are  small  platforms  on  which  the 
village  gossips  sit  and  smoke  their  pipes.  The 
interior  of  a  Naga  house  is  only  one  degree 
less  filthy  than  the  lane  outside.  The  most 
conspicuous  house  in  any  village  is  as  a  rule 
the  bachelors'  club,  wherein  they  sleep  and 
live  in  strict  discipline.  Great  social  merit 
accrues  to  the  public-spirited  individual  who 
gives  up  his  house  to  the  bachelors. 

Kuki  houses  are  generally  raised  from  the 
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^ound  with  an  open  verandah  in  floor.  Each 
liouse  is  surrounded  by  a  stockade,  and  a 
fence  protects  the  whole  village,  the  centre  of 
-which  is  the  chief's  house.  As  a  rule  the 
Kukis  build  their  villages  in  secluded  spots 
iti  the  jungle,  and  have  in  a  few  instances 
■established  their  abode  alongside  a  Naga  vil- 
lage, much  to  the  disgust  of  their  neighbours. 

iNDireTRIES. 

Nearly  all  the  Naga  and  Kuki  tribes  make 
their  own  cloths  at  home,  but  in  the  case  of 
■the  Tangkhuls,  six  villages,  all  in  close 
proximity  to  one  another,  specialise  in  the 
manufacture  of  cloths  and  are  rapidly  forming 
a  caste  of  cloth  weavers,  for  they  do  their 
utmost  to  prevent  their  girls  marrying  into 
other  villages,  and  I  know  a  woman  who 
married  a  man  of  a  foreign  village,  and  when 
she  attempted  to  weave  cloths  in  her  new 
liome,  the  villagers  stopped  her  saying  that  it 
was  not  allowed  to  them  to  make  cloths,  and 
that  misfortune  would  come  to  them  if  she 
introduced  this  new  industry.  The  Tanghuls 
present  us  with  other  cases  of  specialised  and 
localised  industries,  viz.,  salt  n;aking  and 
pottery.  They  do  not  use  the  wheel,  but  mould 
the  pots  round  a  bamboo  cylinder  and  curve  it 
dnto  the  required  shape  by  hand,  adding 
geometrical  patterns  at  a  later  stage.  This 
dndustry  is  only  practised  in  the  neighbour- 
4iood  of  outcrops  of  suitable  clay.  The  salt 
wells  are  found  in  the  extreme  north-east  of 
the  State,  and  are  generally  in  close  proximity 
to  the  beds  of  rivers.  The  brine  is  evaporated 
in  shallow  iron  korais,  which  are  hired  from 
the  State  for  a  small  annual  sum. 

Hunting. 

The  Nagas  are  fond  of  hunting  in  large 
parties,  and  have  elaborate  rules  as  to  the 
iiisposition  and  sharing  of  the  quarry,  and  any 
neglect  of  these  rules  leads  to  serious  trouble. 
Some  Naga  tribes  use  a  poison  to  stupefy  the 
£sh,  while  the  Tangkhuls  drive  the  fish  into 
the  shallows  or  use  seine  nets.  Kukis,  how- 
ever, hunt  singly  and  track  their  game.  They 
4iave  the  art  of  making  a  crude  sort  of  gun- 
powder, and  their  traps,  pitfalls,  and  snares 
«re  most  ingenious. 

Sports. 

The  sports  of  the  Nagas  and  Kukis  are 
simple,  consisting  of  weight-throwing,  weight- 
lifting,  jumping  and  dancing,  and  in  all  the 
villages  one  may  see  an  eager  group  watching 
the  progress  of  a  game  of  draughts  between 


two  champions.  They  also  play  the  game  of 
kang  with  the  seed  of  a  creeper,  and  they  have 
an  elaborate  game  very  simitar  to  the  game  of 
fox  and  geese.  1  have  seen  small  boys  with 
whip  tops.  The  girls  sometimes  join  in  a 
game  of  kang,  but  marriage  brings  them  so 
many  cares  and  duties,  that  they  have  little 
time  for  games,  having  to  fill  their  spare  time 
by  smoking  their  pipes  as  hard  as  they  can  to 
get  the  juice  for  their  husbands  who  sip  this 
nauseous  liquor  when  on  a  journey,  and  con- 
sider it  extremely  palatable  and  sustaining. 
In  a  Kuki  village  I  saw  some  small  boys 
walking  on  a  pair  of  stilts.  The  Naga  dances 
are  interesting,  but  the  Kukis  have  in  general 
the  reputation  of  being  the  better  musicians, 
lite  Tangkhul  Nagas  are  expert  buggers,  and 
the  Kukis  have  a  musical  instrument,  con- 
sisting of  a  gourd  into  which  are  inserted  first 
a  pipe  through  which  the  wind  is  blown,  and 
then  seven  pipes  each  fitted  with  a  vibrating 
reed,  for  the  production  of  the  tones. 

Organisation. 

It  is  not  easy  to  define  a  tribe  with  reference 
to  Nagas,  as  they  themselves  do  not  recognise 
any  tribal  unity ;  they  have  no  tribal  head, 
and  apparently  no  tribal  deily.  So  far  as 
my  enquiries  go,  they  tend  to  show  that 
linguistic  unity  is  recognised  by  the  Nagas  as 
one  of  the  constituents  of  a  tribe,  and  that 
each  tribe  has  a  tribal  tabu.  I  obtain  the  first 
element  from  their  marriage  laws,  which 
forbid  the  marriage  of  people  of  difiEerent 
tribes,  and  I  find  that  in  practice  this  means 
people  with  di£Fierent  dialects.  The  second 
element  is  much  more  obscure,  but  in  two 
cases,  the  Marams  and  the  Tangkhuls,  there 
is  a  general  tabu  object — in  the  former  the  pig, 
and  in  the  latter  the  goat — which  may  not  be 
eaten  by  any  members  of  the  tribe.  The 
Maram  story  about  the  manner  in  which  the 
pig  came  to  be  forbidden  to  them  shows  clearly 
enough  that  it  is  a  true  totem,  and  that  they 
hold  themselves  to  be  considered  to  be  the 
descendants  of  a  porcine  ancestor.  The 
Tangkhuls  say  that  goats  are  very  human  and 
like  children,  and  that  any  man  who  eats 
goats'  flesh  will  go  mad  and  die,  and  they  do 
not  keep  goats  in  consequence.  The  common 
unit  recognised  by  the  Nagas  is  the  village, 
which  is  a  collection  of  clans  each  feigning 
descent  from  a  common  ancestor,  and  living  in 
close  propinquity,  with  common  food  prohibi- 
tions, and  worshipping  ail  together  at  the 
same  time.  These  elements — community  of 
descent,  commensality,  propinquity^^  and  a 
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common  .family  worship,  are  strongly  marked, 
and  affect  the  whole  of  their  social  and 
religious  life.  Marriage  is  strictly  forbidden 
between  members  of  the  same  clan,  and  as 
strictly  forbidden  outside  the  tribe.  All  rules 
of  inheritance  are  based  on  the  principle  of 
m^e  agnatic  succession,  and  default  of  male 
heirs  is  hardly  possible,  because  it  cannot 
occur  unless  the  whole  clan  is  extinct. 
Women  on  marriage  cease  to  be  members  of 
the  clan  in  which  they  have  been  brought  up, 
and,  while  they  have  a  right  to  a  share  of  the 
moveable  property  of  the  family,  they  cannot 
under  any  circumstances  take  land  away  firoin 
the  tribe.  Land  is  held  in  severalty,  and  may 
be  disposed  of  by  sale  or  gift,  but  not  to  an 
outsider.  The  Tangkhuls  have  a  curious 
custom  of  inheritance  which  renders  it  aeces< 
sary  for  the  father  of  the  fiunily  to  move  out 
when  his  son  marries,  and  the  same  rule 
applies  to  the  succession  to  village  offices.  In 
order  to  defeat  our  revenue  law,  by  which  the 
villages  are  taxed  according  to  the  number  of 
houses  in  the  village,  this  custom  is  being 
abandoned,  and  8ma.Uer  huts  in  immediate 
contiguity  to  the  former  house  are  constructed. 
The  Kabuis  have  a  custom — which  is  not 
peculiar  to  them,  as  it  is  also  found  among 
the  Kukis  in  their  neighbourhood — of  paying 
the  "price  of  the  bones"  of  a  wife  to  her 
parents  or  nearest  male  relative  on  her  d^ath. 
The  fixed  rate  is  one  cow.  In  certain  circum- 
stances the  payment  is  remitted,  viz.,  when  a 
woman  dies  in  childbirth,  or  is  killed  by  an 
enemy  or  by  some  wild  beast,  or  dies  of 
cholera,  or  when  she  dies  away  from  her 
husband's  house. 

Marriage  Rules. 

Among  Kukis  and  Nagas  marriage  is  a 
matter  of  price,  and  while  some  tribes  allow 
the  Times  system  of  a  deposit,  others  insist  on 
full  payment  before  the  bride  is  brought  to  her 
husband.  There  are  many  marriages  of 
inclination^  as  may  be  expected  in  a  state 
of  society  where  the  women  are  not  secluded, 
and  where  custom  permits  a  considerable 
degree  of  licence  before  marriage,  while 
insisting  00  the  strictest  fidelity  after  marriage. 
There  are  certam  pomts  about  the  marriage 
price  which  need  some  consideration.  The 
price  varies  very  considerably,  and  its  varia- 
tions are  due  to  many  causes,  as  for  instance 
among  the  Maos  and  Marams,  fierce  fighting 
folk,  whose  numbers  have  been  thinned  by 
internecine  feuds,  the  price  of  a  bride  is  low 
because  men  are  scarce,  and  it  is  strictly  fixed 


by  custom.  Among  the  Tangkhuls  a  womaa 
.from  the  northern  tribes  used  to  fetch  a  higher 
price  than  a  southern  woman  because  the  men 
of  the  north  were  more  ready  and  more  able  to- 
avenge  illtreatment  than  the  men  of  the  south, 
an  example  of  the  way  in  which  exogamism 
tends  to  put  an  end  to  feuds.  The  Kukis,  a 
people  with  a  strict  monarchical  system,  pay 
more  for  their  brides  if  they  are  the  daughters- 
of  Rajas  than  for  the  mere  commoner.  Then 
among  the  Anals,  a  small  village  of  Kukk 
origin,  we  have  the  system  of  payment  by 
service,  the  son-in-law  actually  serving  as  a 
servant  in  the  house  of  his  fi^ther-io-law  fat 
three  years.  Is  payment  by  service  eailier 
than  payment  by  exchange  or  cash,  and  is  the 
curious  custom  of  mandu  (or  payment  for' 
the  wife's  bones)  in  any  way  connected  with 
the  price  of  the  bride  ?  Divorce  is  not  easy 
and  is  expensive.  Polygamy  is  allowed  but 
is  rare. 

Oath.*i  and  Ordeai^. 
The  village  authorities  deal  with  many  vil- 
lage disputes,  and  the  employment  of  the  oatb 
or  the  ordeal  is  general.  Some  of  the  oaths- 
are  very  quaint.  The  Kabuis  take  a  handftik 
of  rice,  some  ashes,  and  some  salt  and  dust< 
They  mix  the  rice  with  the  ashes  and  declare- 
that  they  will  find  all  their  rice  spoilt  as  this- 
rice  is  if  they  lie.  Then  they  mix  the  salt 
with  the  dust,  and  say,  "  t^ay  our  salt  turn  to- 
dust  if  we  lie."  There  are  oaths  on  the  spear 
or  dao,  or  on  the  tiger's  tooth.  The  Mao- 
Nagas  are  very  particular  in  employing  difEer- 
ent  oaths  in  the  different  kinds  of  quarrel.  In 
a  case  about  land  the  oath  is  to  be  taken  KOtt 
the  earth,  while  if  the  dispute  is  about  a  wood 
or  jungle,  the  oath  on  the  axe  may  be  em- 
ployed. When  the  case  is  .between  two- 
villages  or  two  clans  of  one  village,  then  the 
oath  on  the  body  of  a  cat  is  used.  Similarly 
among  the  Tangkhuls  one  can  get  an  increas- 
ing range  of  liability  by  making  the  persons- 
swear  OD  the  village  instead  of  the  clan,  axu^ 
a  common  ordeal  among  them  is  to  give  the 
verdict  against  the  village  which  first  loses  a 
life,  be  it  of  a  child  in  arms.  The  water  ordeal 
is  use  in  the  following  manner.  Each  village 
produces  a  champion  who  grasps  a  stone  at 
the  bottom  of  a  pool,  and  at  the  word,  dives 
below  and  holds  on  as  long  as  possible,  and 
the  verdict  is  given  to  the  village  whose  repre- 
sentative holds  himself  down  longest.  After 
all,  these  arc  crude  ways  of  appealing  to- 
providence  to  decide  a  matter  which  is 
incapable  of  solutiflHtilfltifefiGciQw^y. 
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Religion. 

•  The  religion  of  the  hill  tribes  is  animistic, 
4)ut  they  all  have  a  definite  scheme  of  deities 
presided  over  by  a  chief,  the  Creator  who  is 
now  inaccessible  to  the  prayers  of  man.  Below 
■the  regular  ranks  of  the  deities  are  the  spirits, 
■some  of  whom  are  the  ghosts  of  human  beings, 
especially  of  those  whose  manner  of  death 
indicates  divine  displeasure,  and  to  propitiate 
them  is  the  business  of  the  vise  men  who  are 
-called  in  to  diagnose  the  cause  of  sicknesses, 
i.e.,  to  say  what  spirit  is  causing  the  poor 
fellow  to  be  ill.  and  the  sacrifice  which  will 
appease  or  drive  the  evil  visitor  out.  There 
are  two  sets  of  beliefs  about  earthquakes.  The 
■one  current  among  the  Tangkhuls  and  the 
Kabuis  is  to  the  effect  that  earthquakes  are 
■caused  by  a  deity  who  resides  underneath  the 
■earth,  and  who  is  disturbed  by  the  fear 
that  ail  men  have  perished,  and  when  he 
shakes  the  earth,  they  all  cry  out,  "  We  are 
alive."  The  other  belief  is  that  the  earth  and 
the  sky  are  the  female  and  the  male  principle 
respectively,  and  that  earthquakes  are  due  to 
<heir  embrace. 

Gknna. 

The  foundation  of  their  worship  \%  the 
«)rstem  of  "genna,"  which  in  many  respects 
■corresponds  to  the  tabu  system  of  the  Poly- 
nesian peoples.  I  have  found  it  convenient  to 
■deal  with  it  by  a  somewhat  careful  analysis 
into  "  gennas  "  affecting  first  the  whole  com- 
munity, then  to  deal  with  those  which  only 
concern  classes  of  individuals  or  sections  of 
the  community,  and  then  those  which  involve 
individuals.  In  the  next  place,  there  are 
"•gennas"  which  are  of  regular  occurrence, and 
some  which  are  occasioned  by  events  of  an 
unusual  nature.  Finally,  there  is  the  mecfaan- 
«sn)  by  which  the  "  gennas  "  obtain  validity. 

The  "  gennas"  which  affect  the  whole  com- 
•munity  are  the  public  festivals  for  the  crops, 
-which  vary  in  number  from  some  twelve  to 
•three,  and  are  occasioned  by  the  stages  of  the 
■cultivating  season ;  and  the  annual  Cestival  at 
which  the  spirits  of  those  who  have  died 
-wittiiB  the  year  are  laid  to  rest  by  the  partici- 
ipation  of  the  whole  village  in  funeral  rites.  It 
is  a  common  feature  of  these  village  ' '  gennas  ' ' 
that  at  their  commencement  the  gates  of  the  ~ 
-village  are  closed  against  all  craiers  until  the  - 
«nd  of  the  ceremony.-  Now,  if  there  ia  any 
unusual  or  extraordinaiy  occurrence,  such  as 
the  death  of  a  woman  in  childbirth,  the 
destruction  of  the  village  by  fire,  the  advent  of 
an  epidemic  sickness,  or  an  earthquake,  or  an 


eclipse,  the  whole  village  is  "  genna  "  for  that 
day.  At  some  of  the  crop  "gennas,"  especially 
those  which  celebrate  the  beginning  of  the 
cultivating  season,  the  men  and  women  eat 
and  cook  apart.  During  the  whole  of  the  time 
that  the  crops  are  in  the  ground  or  are 
unharvested,  the  practice  of  any  trade  or 
industry  and  the  playing  of  aU  games  is  strictly 
forbidden.  The  Kabuis  have  a  "  genna  "  at 
which  they  wash  the  tired  implements  of  their 
rude  agriculture  in  a  running  stream,  after 
which  they  hang  them  up  till  the  next  year. 

There  is  .another  class  of  "gennas"  to 
which  I  must  draw  your  attention  because 
of  the  peculiar  ethnological  interest  vhich 
attaches  to  it.  The  prohibition  against  certain 
articles  of  £[>od  is  described  as  a  "genna," 
and  in  the  same  manner  the  rule  which  forbids 
a  Naga  to  practise  any  trade  or  industry  from 
the  day  of  the  "  genoa  "  which  celebrates  the 
beginning  of  the  cultivating  season  to  the  day 
when  they  have  the  harvest-home  festival  is 
also  a  "genna."  Now,  the&e  "gennas"  are 
of  general  validity,  and  affect  all  the  members 
of  the  community.  The  reason  for  "  gennas 
restricting  the  trades  and  industries  may  be. 
the  desire  to  give  all  the  available  energy  of 
the  village  to  the  task  of  looking  after  the 
crops,  while  the  effect  of  the  *' genna"  rule, 
which  disallows  all  fishing,  hunting,  playing, 
and  sports,  cutting  of  grass  and  timber,  is  to 
enforce  a  close  season  which  is  necessary. 

The  "  gennas  "  which  touch  only  classes  of 
the  village  or  clans  are  less  numerous.  Among 
the  Tangkhuls,  the  clan  is  "  genna  "  for  the 
death  of  one  of  its  members ;  while  in  certain  . 
villages  I  have  found  a  "  genna  "  necessitated 
by  the  death  of  a  cat.  The  prohibitions  with 
regard  to  dietary  matters  are  complicated  by 
much  local  variation,  but  girls  who  are 
unmarried,  and  women  who  are  about  to ' 
become  mothers,  are  restricted  in  their  range 
of  diet. 

An  individual  may  make  himself  "  genna  " 
in  many  ways.  For  instance,  a  man  who 
aspires  to  notoriety  may  decide  tliat  the  state 
of  his  finances  will  allow  him  to  erect  a  stone 
monument,  and  for  the  time  he  is  surronnded 
by  "gennas"  of  the  same  nature  as  those 
which  protect  the  "khuUakpa"  fi'om  cere- 
monial impurity.  Afterwards  he  gains  certua 
prized  privileges,  such  as  permission  to  wear  a 
chiefs  cloth,  but  he  has  to  submit  to  restric- 
tions which  some  of  them  find  annoying. 

Among  all  tribes  a  case  of  death  brings  a 
"  genna"  on  the  inmates  of  the  house  where 
it  happens,  and  even  if  the  death  be  that  of  an 


55< 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


animal,  the  "  genna "  is  necessary.  If  a 
child  is  bom  in  a  house,  the  inmates  are 
"genua"  for  at  least  one  day,  while  the 
parents  are  "  genna  "  for  a  period  which  may 
extend  to  four  weeks.  Some,  not  all,  tribes, 
exact  a  "genna"  for  a  birth  of  an  animal  in 
in  the  house. 

The  individual  who  is  most  protected  by 
"gennas  "  is  the  "  khullakpa,"  or  the  head  of 
the  village.  He  is  the  recognised  intennediary 
between  the  greater  powers  and  the  people  of 
his  village.  He  officiates  on  all  public  occa- 
sions of  worship,  and  it  is  necessary  that  he 
should  be  completely  free  from  all  ceremonial 
impurity,  which  would  vitiate  the  rite  entirely. 
If  an  epidemic  sickness  visits  the  village,  he 
declares  a  "genna  "  and  manages  it.  If  rain 
has  not  fallen,  he  undertakes  to  propitiate  the 
offended  powers,  and  the  whole  village  is 
"genna."  He  may  not  eat  many  things 
which  are  allowed  to  the  common  herd,  and 
before  alt  "gennas"  commence  he  must  not 
eat  anything  that  has  been  cooked  in  an  old 
pot.  The  Maos,  alone  of  all  the  Naga  tribes 
in  Maoipur,  have  a  high  priest  who  may  notr 
eat  anything  in  a  strange  village,  and  it  is  a 
curious  fact  that  there  seems  to  have  been 
a  movement  of  dissent  among  the  Maos  some 
centuries  ago  according  to  their  traditions, 
and  now  the  headman  of  one  group  is  anathema 
to  the  members  of  the  separatist  party. 

A  word  or  two  about  the  sanctions  of  these 
"gennas."  The  first,  and  perhaps  the  most 
important  thing,  is  that  they  are  absolutely 
vague.  No  one  knows  the  exact  results  of  an 
infringement  of  any  of  the  rules.  It  seems  to 
me  certain  that  within  the  mystery  there  are 
degrees  of  unimaginable  penalties,  for  the  rule 
against  the  intermarriage  of  members  of  the 
same  clan  is  absolute,  while  there  are  other 
rules  the  breach  of  which  can  be  condoned,  or 
the  results  of  a  breach  of  the  rule  can  be 
prevented  by  timely  sacrifices.  In  no  case  is 
it  within  human  knowledge  to  say  how  the 
spirits  will  deal  with  any  case  of  disobedience, 
and,  so  far  as  one  can  judge,  there  is  no 
difference  between  the  sort  of  penalty  that 
accrues  from  a  disregard  of  the  rule  forbidding 
a  woman  to  eat  dog,  and  the  result  of  a  more 
flagrant  act  of  defiance.  The  penalty  may 
affect  the  guilty  individual  only,  but  it  is  quite 
as  likely  that  a  whole  community  will  be 
punished  for  the  sin  of  one,  and  guilty  intent 
is  no  element  in  sin  according  to  these  ideas. 

"  Genna  "  is,  therefore,  not  only  a  religious 
system,  but  it  is  the  foundation  of  law  among 
these  people,  and  it  provides  the  mechanism 


of  their  legal  system  as  well.  The  separation 
of  morality  from  religion,  of  law  from  religioa, 
cannot  take  place  in  a  state  of  society  govemect 
by  such  ideas  as  these,  and  when  a  Naga. 
trusts  his  case  to  the  arbitrament  of  an  ordeal,, 
he  believes  that  High  Heaven  will  punish  the 
offender  as  surely  and  as  mysteriously  as  in. 
his  belief  it  punishes  those  who  break  these, 
rules. 

Namh-giving. 

Before  the  end  of  the  period  of  seclusion 
which  follows  the  birth  of  a  child  in  a  house,  a 
name  has  to  be  given  to  the  new  arrival.  It  is. 
not  necessary  that  this  name  should  be  that 
by  which  the  child  is  to  be  known  throughout 
bis  lifie,  for  the  actual  name  may  be  chosen  at 
a  later  date.  The  reason  why  a  name  must 
be  given  without  delay  is  that  the  possessioik 
of  a  name  is  a  protection  against  evil  influ~ 
ences,  which  are  especially  active  against 
young  children  and  mothers  at  the  time  oC 
childbirth.  But  the  name  has  also  an  infiuence 
over  the  owner  of  it  all  through  life,  and  care- 
must  be  taken  to  see  that  the  name  is  noti 
unlucky.  Therefore,  they  have  recourse  to 
omens  taken  from  tbe  dreams  of  the  parents  ; 
to  omens  given  by  the  condition' of  the  fowls 
killed  as  an  offering  to  the  household  deity  at: 
the  child's  birth ;  or  in  some  cases  they  make 
the  child  the  arbiter  of  its  own  fate  by  pro- 
posing names  to  it,  and  rejecting  those  at 
which  it  cries.  One  tribe  has  evolved  a 
curious  custom  of  giving  names  in  accordance 
with  a  regular  scheme  determined  by  priority 
of  birth,  but  there  is  some  evidence  for  the 
belief  that  this  system  only  conceals  a  private- 
name  which  is  strictly  tabu,  and  if  made 
public  tbe  only  way  of  expiating  the  sin  is. 
to  give  a  village  feast  and  to  assume  another 
private  name.  As  a  result  of  this  custom,  the 
employment  of  nicknames  is  necessary  to  eke 
out  the  rather  limited  supply  of  authorised 
names. 

Head  Hunting. 
One  of  the  customs  by  which  the  hiir  peopfo- 
have  earned  an  evil  reputation  is  that  of  head 
hunting,  and  the  raids  in  whicbthey  indulged- 
were  the  reasons  for  the  numerous  expeditions- 
which  were  sent  against  them,  and  whicb 
culminated  in  the  occupation  of  the  hills.  I- 
have  been  able  to  trace  this  cBstom  to  several 
causes.  There  is,  firstly,  the  de«re  to  provide 
a  departed  chief  with  a  retinue  of  slaves  in  tbe 
future  world,  which  accounted  for  the  Kukt 
raids  on  the  tea  gardens  of  Cac^r.  Theik 
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there  is  the  very  commou  belief  that  a  human 
sacrifice  brings  fertility  to  the  fields,  and  to 
this  belief  I  attribute  many  cases  of  isolated 
murder.  Village  feuds  account  for  many  of 
the  troubles,  and,  as  it  is  a  point  of  honour  to 
keep  up  a  feud  as  long  as  a  head  is  owing 
from  the  hostile  village,  the  difficulty  of  settling 
such  feuds  is  great.  Nowadays,  when  a 
village  comes  under  British  protection,  one  of 
the  first  steps  taken  by  the  officers  in  the  hill 
districts  is  to  persuade  them  to  surrender  all 
the  heads  in  their  possession,  and  in  return  to 
receive  the  heads  taken  from  them.  Finally, 
an  episode  which  haf^ned  to  me  indicates 
another  source  of  mischief.  I  once  met  in  the 
hills  a  poor  trembling  wretch,  who  implored 
my  help  against  the  headman  of  a  neigh- 
bouring village  who  was  building  himself  a 
new  house,  and,  to  give  it  strength  and 
stability,  had  cut  a  lock  of  this  fellow's  hair 
o£f,  and  buried  it  under  the  main  post  of  the 
house.  In  the  old  days,  I  was  told,  the  man's 
head  would  have  been  cut  off  and  put  there. 
Civilisation  had  so  far  produced  a  modification 
of  the  former  custom,  that  only  the  hair  bad 
been  cut  off;  but  that  was  nearly  as  good, 
because  they  believed  that  the  man's  spirit 
would  never  rest  until  he  had  got  the  missing 
lock  of  hair  back,  and  to  get  it  would  have  to 
go  underneath  the  house  and  be  imprisoned 
there.  I  bad  the  lock  of  hair  duly  disinterred, 
and  it  was  burnt  with  proper  ceremony. 

Funeral  Customs. 
A  word  as  to  the  funeral  customs  in  vogue 
among  the  Nagas  and  Kukis.  Both  practice 
burial,  and  place  in  the  graves  the  weapons 
and  implements  used  by  the  deceased  when  in 
life.  The  graves  of  those  who  meet  with 
sudden,  violent,  or  mysterious  deaths,  are 
invariably  dug  by  special  classes  of  persons, 
with  special  protective  ceremonies.  The 
Kukis  dispose  of  the  bodies  of  their  head  men 
or  chiefs  in  a  remarkable  manner.  The  corpse 
is  placed  inside  a  hollow  log,  which  is  then 
sealed  down  with  mud.  A  pipe  is  inserted  in 
order  that  the  products  of  decomposition  may 
be  removed,  and  at  the  end  of  three  months 
the  covering  is  taken  off  and  the  bones  dried 
and  kept  in  the  house.  All  erect  monuments 
in  commemoration  of  the  dead,  and  while 
among  the  Nagas  the  direct  intention  of 
the  monument  is  in  some  measure  forgotten, 
many  of  the  stone  monuments  in  the  vicinity  of 
the  Naga  villages  owe  their  existence  to  the 
desire  for  preserving  the  memory  of  the 
departed.    The  Kukis  make  an  enclosure. 


inside  which  they  place  sm^l  stones  in  rows. 
The  Tangkhuls  erect  stumps  of  trees  inside  the 
village,  and  stones  outside ;  while  the  Koirengs 
— a  tribe  of  Kuki  afl&nity — erect  cairns  of  a 
beehive  shape.  The  largest  stone  monuments 
are  those  erected  by  the  Mao  and  Maram 
Nagas.  They  are  for  the  most  part  upright 
monoliths,  about  12  feet  high,  a  foot  thick,  and 
about  8  feet  broad.  Their  weight  must,  there- 
fore, be  considerable.  In  the  neighbourhood 
of  the  once  large  village  of  Maram  is  an 
avenue  of  stones,  near  which  is  a  fiat  stone 
supported  on  three  other  stones.  Every  year 
before  going  out  hunting  the  Nagas  try  their 
luck  by  kicking  stones  on  it,  and  the  man  who 
first  succeeds  in  lodging  a  stone  on  the  top  is 
regarded  as  likely  to  kill  an  animal.  But  the. 
most  remarkable  collection  of  stones  is  that 
which  exists  in  the  neighbourhood  of  the  tiny 
village  of  Uilong,  two  marches  away  from 
Maram.  I  have  been  told  that  I  was  the  first 
British  officer  to  visit  this  spot,  and,  from  the- 
absence  of  any  description  of  the  stones  in 
earlier  official  records,  I  am  inclined  to  believe 
this  to  be  the  fact.  As  I  climbed  up  the  hilU 
I  observed  by  the  side  of  the  path  a  row 
of  stones  following  the  winding  path  about 
18  inches  in  height.  I  then  came  to  some- 
stone  steps  which  led  to  the  ring  of  stones. 
There  are  32  stones,  arranged  in  a  circle 
containing  14,  with  a  single  row  of  18.  These 
stones  are  of  an  average  height  of  10  feet,  and 
are  about  4  feet  apart.  The  first  stone  is  due 
east,  and  the  people  of  the  village  dance 
inside  the  circle  on  "genua"  days.  There 
are  many  superstitions  connected  with  these 
stones,  and  the  whole  village  is  "genua" 
during  their  erection,  but  since  the  diminutioa 
in  their  numbers  the  practice  of  erecting- 
stones  has  fallen  into  desuetude.  However,  we 
are  able  to  restore  some  of  the  customs  from 
other  villages  where  the  stones  are  still 
erected.  Tradition  says  that  the  Uilong- 
stones  were  placed  in  position  some  300  years 
ago.  The  descendants  of  the  men  who  erected 
the  stones  in  the  first  instance  are  believed  to- 
continue  in  prosperity  so  long  as  the  stonea 
stand,  and  in  this  belief  may  be  found  the 
reason  why  some  of  the  Nagas  offered  very 
strong  objections  to  the  conduct  of  some 
Public  Works  subordinates,  who  used  some  of 
the  fallen  stones  in  the  immediate  proximi^  of 
the  cart  road  as  road  material. 

I  have  endeavoured  to  give  as  brief,  and  yet 
as  complete  an  account  as  I  could  of  the 
salient  features  of  the  beliefs  and  customs  of 
the  tribes  inhabiting  the  State  of  Maiupur.  \ 
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fear  I  have  far  exceeded  the  Umits  of  space 
allowed  by  the  rules,  but  I  suffer  from  an 
dmbarras  de  richesse.  I  have  touched  on 
many  matters,  and  if  in  one  or  two  cases  I 
have  referred  to  what  may  be  called  politics, 
my  excuse — and  I  hope  it  wll  be  accepted — 
must  be  that  I  was  always  fond  of  tooring- 
amongst  these  people,  and  I  soon  learnt  how 
necessary  it  was  to  deal  with  them  direct,  and 
to  ascertain  from  their  own  lips  their  history 
and  traditions.  X  used  to  take  a  magic 
lantern  with  me  when  on  tour,  and  gave  shows 
in  every  village,  and  I  am  now  glad  of  this 
opportunity  of  redeeming  a  promise  which  I 
made  to  them,  that  I  would  tell  my  friends  in 
England  what  I  knew  about  my  friends,  the 
Kagas  and  Kukis  d  Mantpur. 


DISCUSSION. 

The  Chairman,  in  openiog  the  difcussion,  said 
lie  could  not  stand  tn  the  way  of  others  who,  because 
of  their  personal  and  official  knowledge  of  Assam,  he 
hoped  would  addreu  the  meetug ;  but  before  taking 
the  liberty  of  calling  upon  them  to  speak,  be  would 
wish  to  make  two  observations.  One  was  to  con- 
gratulate the  Indian  Section  on  the  growing  strength 
of  the  representation  of  India  in  the  eyer  incieasingly 
useful  work  of  the  Society  of  Arts.  Each  succeeding 
year  the  standard  of  the  papers  in  the  Indian  Section 
rises  higher  and  higher  In  literary  quality,  in  practical 
utility,  and  public  importance;  and  what  was  stUl 
more  remarkatde  was  the  way  in  which  Indian  sub- 
jects were  now  being  dealt  with  also  in  the  other 
meetings  of  the  Society  of  Arts.  Only  the 
previous  night  be  had  taken  the  chair,  at  the 
Ordinary  Meeting,  at  the  reading  of  a  paper  of  rare 
interest  and  abitity,  on  the  architecture  of  Fntefapur- 
^ikii,  delivered  by  Mr.  E.  H.  Hankin,  and  to-mght 
it  was  his  equal  good  fortune  to  preside  at  Mr. 
Hodson's  lecture,  one  of  the  hi^iest  scieati6c  vahie 
■ever  submitted  to  the  Indian  Seetkni,  and  like  Mr. 
Hankin's  paper,  delivered  with  a  spontaneity,  a  dssb, 
-and  an  effectiveness  that  had  hdd  his  audience,  as 
did  Mt.  Hankin  his,  enthralled  from  start  to  finish. 
This  was  highly  creditable  to  the  Indian  public 
services ;  and  not  less,  he  ventured  to  say,  to  the 
Society  of  Arts.  It  was  also  a  matter  of  con< 
gratulation,  in  the  highest  interests  of  the  public, 
that  an  institution  which  was  doing  such  good 
work  as  the  East  London  Technical  College, 
should  possess  among  its  officials,  a  gentleman  of 
Mr.  Hodson's  accomplishments,  energy,  and  Indian 
■experience.  He  hoped  that  these  observatfcms  of 
Ua  wonid  be  noted  in  India,  for  he  was  satisfied  that 
iwthing  would  be  of  greater  practical  advantage 
to  the  lisag  generation  of  the  people  of  India  inter- 


ested in  the  acqnisition  of  technical  knowled^  than 
that  they  should  aeek  in  yearly  enlarged  nuaobeis  to 
enrol  IbeoiielTes  as  membets  of  the  Society  of 
Arts.  The  other  observation  he  would  desire  to 
make  was  less  altruistic  and  more  egoisiicU.  What 
had  held  him  absdutely  spell-bpund,  until,  by  what 
seemed  the  sudden  close  of  the  paper,  he  was  awak- 
ened as  frmn  a  dream,  was  the  decorative  patterns, 
embroidered  and  woven,  on  the  clothing,— «n  true 
manufactures,  and  not  machinations,— made  and  worn 
by  the  men  and  women  of  Manipor.  This  **  Happy 
Valley"  seemed  to  be  not  merely  a  reserve  of 
historical  antiquity,  but  of  [mUstorical  bomanity. 
He  bad  heard  with  frequent  pangs  of  resentfiil' 
regret  how  already  many  of  the  primitive  sodsl 
habits  of  the  Manipuris  were  being  modified  by  our 
iftore  direct  nde  over  them  :  and  he  would  only  hope 
that  it  migbt  b«  cHTdsed  for  the  future  in  such  a 
manner  as  at  least  to  conserve  the  archak  artistry— 
for  this  was  not  prhnitive— of  their  vernacular  indus- 
tries, particulatly  tbdr  textile  mana&ctuns. 
The  borderings  of  their  robes  and  scarves,  re- 
called those  of  ancient  Egypt,  and  Babyloms, 
and  Assyria.  But  one  is  always  in  terror 
— in  ghostly  apprehensions — of  the  exuberant  and 
unabashed  Vandalism  of  the  imperial  race  which 
broke  up  into  road  rollers  one  of  the  rarest  columns 
among  the  architectural  relies  of  the  Mo(n)gol  period 
in  India  ;  which  wantonly  blew  up  the  Jodhbai 
Palace  at  Futebpnr-S^ ;  which  destroyed  the- 
paintfaigs  of  the  Ajiota  Cave?,  t>y  oef^ting  to  keep 
the  wind  and  rain,  ud  "  the  moles  (lizards)  and  the. 
bats  "  out  of  the  caves  after  breakng  through  the 
high  heaped  vegetaUe  mould,  the  soft  protecting 
hand  of  Nature,  that  for  ceoturies.had  concealed,  and 
protected,  the  entrances  to  tfaem  ;  which,  again, 
through  neglect  of  the  copies  taken  of  them  by  Major 
Robert  GUI,  1824-52,  left  them  to  perish  at  the 
Crystal  Palace  in  the  disastrous  fire  of  1866  ;  which 
removed  the  choicest  remains  of  the  Amravati  Tope 
from  the  banks  of  the  river  Kistna  to  London,  and 
and  left  them  there  to  corrode  in  the  open  yard  of 
Fife  House  for  nearly  20  years,  nntfl  be  [the  Chair- 
man] got  them  truufetred  to  the  rsveient  custody 
of  the  British  Museum  ;  vUch  recently  cut  down 
the  avenue  of  sadcj^mss  trees  leading  up  tothemui- 
sdeum  [«  Taj  Mahal "]  of  Shah  Jehan  at  Agra ;  and 
vriiich  has  now  submerged  Philie  [see  the  lUustrated 
London  News  of  last  Saturday,  i8th  March],—  in  the 
su[>ersubstantial  beauty  of  its  mooidit  loveliness  of  so 
spiritualising  a  witchery,  one  knew  not  whether  it 
be  of  heaven  or  earth.  Let  us  at  least  conserve 
Alanipur  as  the  Manipuris  themselves  have  made  it. 
In  our  Indian  administration  we  should  never  forget 
that  after  all  his  wanderings  In  search  of  piosslbl;-" 
better  conditions  of  life,  Rassdas  at  last  retcmed' 
gbtdly  and  gratefully  to  his  own  •<  hMppf  valley  "  of 
Ambora. 

Hr.  H.  LtrmiAN'JOHNSOM^aid  the  reader  of  tbe. 
paper  had  demonstnfii«ttie«1^4ut£W^^ieakcr) 
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-leuned  agood  many  yean  ago,  namely,  that  Manipur 
was  one  of  the  most  interesting  places  on  earth.  When 
he  first  visited  Manipar  thirty  years  ago  he  thought  be 
had  never  seen  anything  to  compare  with  it  in  human 
interest.  It  was  a  cmcible  in  whidi  was  to  be  seen 
man  being  stiired  ap  as  it  were  and  coming  ont 
made.  A  weU*known  writer  had  written  a  book  called 
"  Mankind  in  the  Making."  He  would  advise  that 
geotlemn  if  he  wished  to  see  man  In  the  nuking  to 
go  to  Manipar.  Then  wae  to  be  seen  all  sorts  and 
conditions  of  men  in  their  ^fierent  stages,  from  the 
very  priHoitive  op  to  the  more  or  less  civilised 
Manipor.  Dr.  Grienon,  a  great  philologist,  had  said 
that  there  were  147  different  hnguages  in  India;  he 
(Mr.  Lntltnan-JobDBon)  thought  there  were  a  great 
many  more  himsdf ;  but  in  the  hills  round  Manipnr 
very  neariy  as  many  would  be  ioand.  They  were  not 
separate  languages  from  the  phildogist's  point  of 
view,  but  it  would  be  found  one  vilbge  did  not 
understand  the  langnage  of  the  people  in  the  next 
village.  This  meant  that  (here  must  be  an  enormous 
numbo'  of  Ungnagei,  the  development  of  which  it 
was  possible  for  a  {dnkdt^  to  watch.  He  hnd 
tatoi  a  special  intereat  in  the  paper,  partly  because 
he  had  bean  in  Manipur  and  bad  served  in  the 
north-eastern  frontier  of  India,  and  partly  because 
the  author,  when  he  first  went  to  India,  was  one  ot 
his  assistants.  Mr.  HodB<ni  always  had  an  inquiring 
tum  of  mind,  and  it  was  very  creditable  to  the  Indian 
Civil  Service  that  so  many  of  its  younger  members 
not  only  devoted  themselves  to  their  duties  as  assis- 
tant m^istrates  and  so  on,  bat  went  ont  of  their  way 
to  acqnbv  an  accurate  knowledge  of  the  districts  in 
which  they  mra  stationed.  He  thought  the  paper 
showed  that  the  author  had  devoted  a  large  amount 
of  time  and  taken  an  enormous  amount  of  trouble  in 
acquiring  a  very  accurate  knowledge  of  the  langu^es, 
the  customs  and  habits  of  the  peofde  among  whom  he 
was  placed,  and  in  that  respect  had  done  credit  to 
the  service  to  which  he  belonged.  His  own  acquaint- 
ance with  the  people  of  Msoipur  was  limited  to 
occasional  visits,  but  he  knew  the  Manipurs  of 
our  own  districts  veil.  When  the  Burmese  in- 
vaded A^m,  about  1835,  they  drove  out  the 
original  Manipuris,  who  flocked  down  into  the 
neighbomlng  districts  of  SyUwt  and  Cachar, 
where  they  had  remained  to  the  present  day.  The 
present  Manipuris  of  Sylhet  and  Cachar  stated  that 
the  people  in  the  vall^  of  Manipur  who  had  mixed 
with  the  hill  tribes  were  not  the  original  Manipnris, 
and  that  they  themselves  were  the  original  race. 
He  was  sorry  that  the  author  said  that  the  Mani- 
puris in  Sylhet  and  Cachar  bore  an  evil  reputation.  He 
(Mr.  LuttmaO' Johnson)  saw  a  good  deal  of  those 
Manipuris;  they  were  to  a  certain  extent  turbulent, 
but  the  extraordinary  thing  was  that  from  the  point 
of  view  of  civilisation  they  would  be  picked  ont  from 
among  the  Mussulmans  and  Hindus  of  that  district 
as  the  most  civilised-looking ;  and,  even  when  one 
got  to  know  them,  it  was  astcmishing  how  advanced 
they  were  compared  to  the  other  people.  For 


instance,  the  Chairman  had  mentioned  their  weaving: 
and  clothing.  There  was  nothing  among  the  natives- 
of  those  dbtricts  at  all  to  compare  to  the  art  of 
the  Manipuris  in  weaving  and  ornamenting  their 
clothes  :  it  was  absolutely  unique.  They  were  also 
fairiy  well-to-do.  If  the  people  in  those  districts- 
were  asked  how  it  was  the  Manipuris  were  so  pros- 
perous, they  replied  it  was  bnause  the  women 
worited.  Among  Mussulmans  the  women  were  kept  jik 
the  background.  They  did  a  good  deal  of  work  in 
planting  rice,  but  were  not  encouraged  to  work  in 
the  same  way  as  the  Manipuri  women  were.  For 
example,  they  did  not  go  into  the  bazaar  and  sell 
things  as  Manipuri  women  did.  The  latter  had 
acquired  a  position  of  freedom  and  independmce 
which  was  uncommon  in  India. 


Sir  Chaslbs  Cbcil  Stbtbms,  K.C.S.I.,  said! 
although  he  had  no  experience  of  Manipur,  he  had 
had  a  little  experince  of  compantivdy  backward 
tribes  on  the  western  side  of  Bengal,  in  Chota  Nag* 
pur.  He  noticed  several  matters  which  the  author 
had  menti<aed  in  which  be  detected  an  obvious^ 
though  possibly  only  a  superficial,  similarity.  One 
thing  that  was  common  to  some  of  the  tribes  of 
Chota  Nagpur  was  the  institution  of  a  bachelors' 
hall,  although  the  style  of  architecture  was  not  tbe- 
same.  Another  practice  which  they  used  to  follow 
was  that  of  jbuming,  or  burning  the  trees  off  the 
land.  When  the  trees  were  bamed,  rice  or  a  poor 
sort  of  Indian  com  was  sown,  and  also  a  sort  of 
cucumber,  something  of  tbe  shi^  of  a  cocoanut  with 
the  husk  on,  and  very  nearly  as  large.  The  practice- 
of  jhnming  was  dtscowsged  by  his  predecessor  in  Uw 
Commissionership,  Mr.  Hewitt,  and  he  did  Us  best 
to  follow  that  example,  becauK  they  felt  that  a  time- 
would  soon  come  when  the  timber  would  be  far  too 
valuable  to  be  dealt  with  in  that  way— and  so  it  hack 
proved.  The  Kol  races  in  Chota  Nagpur  put  up 
monumental  stones,  though  he  could  not  recall  any 
instances  of  the  systematic  arrangement  which  the- 
author  had  described..  He  recollected  one  such  stone- 
in  tbe  district  of  Singhbhum,  in  the  south  of  Chota 
Nagpur,  which  was  just  upon  twelve  feet  high,  but  of 
irregular  sh^.  He  also  thought  he  detected  in  the 
phy^gnomy  of  many  of  the  people  a  likeness  to  the 
physiognomy  of  some  of  the  Chota  Nagpur  people. 
Another  point  of  resemblance  seemed  to  be  the  com- 
paratively fragile  nature  of  their  houses.  In  Chot* 
Nagpur  that  was  observable  the  further  away  one  got 
from  head*  quarters  and  from  the  purely  Britisb 
tracts ;  it  was  most  marked  in  those  bouses  which 
were  on  the  borders  of  other  native  States,  because 
property  was  not  so  secure  there.  The  rulers- 
were  not  very  tender  with  their  people,  and  a 
man  who  was  being  troubled  by  the  ruler  of 
his  own  State  could  slip  away  to  a  neighbouring 
State  if  he  disliked  bis  surroundings.  But  in  their 
own  districts  there  was  more  stability  and|house& 
were  better.  Digiti?edbyCjOOglC 
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Sir  Geosge  Watt,  K.C.I.E.  (who  presided  over 
the  latter  part  of  the  proceedings),  stated  that  be 
vent  to  Manipur  in  18H2,  and  remained  there  for 
nine  or  ten  months,  so  that  he  had  a  certain  know- 
ledge  of  the  country  before  the  time  the  anthor  went 
there.  Only  two  or  three  Europeans  bad  prenou^ly 
visited  Manipar.  Sir  James  Johnson  w^s  then  tbe 
Resideot,  and  be  went  up  to  join  bim,  partly  with 
the  object  of  acting  as  medical  officer  to  an  ex- 
pedition which  was  about  to  set  out  to  demarcate 
tbe  frontier,  bnt  mainly  lo  explore  Manipur  as  a 
botanist.  He  would  like  to  mention  one  or  two 
facts  which  be  thought  might  be  of  interest. 
Manipnr  was  an  exceedingly  beautiful  little  Sute. 
From  bis  own  knowledge  of  India  be  thought 
perhaps  it  was  tbe  most  beautiful  part  of  the  whole 
of  the  Kmpire,  He  bad  been  in  Kashmir,  in 
every  pro\'ince  of  India,  and  in  every  bill  station, 
ifaut  he  knew  of  no  place  that  was  half  so  beauti- 
ful. Not  only  was  it  beautiful  artistically, 
-owing  to  tbe  ma^firent  hills  with  which  it  was 
snnxnmded,  and  its  lakes  and  valleys,  bnt  it  was 
-exceedingly  rich  in  its  animals  and  \-egetabIes. 
Probably  no  part  of  India  bad  such  a  varied  and 
4>eautifal  flora.  On  going  into  Manipur  the  first 
thing  that  slnick  the  tra\eller  was  tbe  enoimous 
number  of  trees  with  which  be  was  not  familiar  in 
■other  parts  of  India.  SpeakiDg  from  memory,  "he 
believed  there  weie  probably  twenty  species  of  oak  ; 
and  there  were  a  great  many  other  trees  which  weie 
■equally  beautiful,  intnesting,  and  novel.  Ym  iriKiancr, 
Manipur  was  the  home  of  the  tea  [dant.  To  bis 
4nind  there  was  no  manner  of  doobt  that  the  tea 
l>lant  went  from  Manipnr  to  China,  Manipur  being  its 
•original  home.  There  were  practically  forests  of  tea 
trees,  many  of  tbem  of  considerable  hdght,  and  with 
leaves  that  would  astonish  anyone  who  knew  what  a 
■cultivated  tea  plant  was  like.  Tbe  leaves  of  tbe 
Manipnr  tea  plant  were  oflen  a  foot  or  more  in 
length.  It  was  a  most  superb  tree  when  in  flower, 
^ad  was  one  of  the  most  beautiful  trees  of  nature. 
Another  interesting  fact  about  Manipur  was  that  it 
vas  the  home  of  tbe  silk- worm.  He  believed  it  highly 
probable  that  tbe  real  mulberry  silk  insect  originated 
in  Manipur,  and  from  there  went  into  China.  There 
were  many  other  instances  of  the  kind  that  might  be 
mentioned,  showing  tbe  eitraordisaiy  influence 
Manipnr  bad  eierted  on  India  and  China.  Manipnr 
bad  been  tbe  balf-way  boose  between  India  and 
China  far  beyond  historic  times.  There  was  one  wy 
remarkable  feature  about  the  country,  namely,  that 
the  whole  of  the  vegetation  was  depressed  two  or 
three  thousand  feet ;  but  the  cause  of  this  no  one  had 
been  able  to  explain.  Taking,  for  example,  plants 
that  were  well-known,  certain  species  of  rhododen- 
•drons  that  grew  in  Sikkim  at  about  14.C00  or  15,000 
feet,  weie  met  with  on  the  north-eastern  hills  of 
Manipur  abundantly  at  7,000  lo  9  000  feet.  On  tbe 
border  between  Manipur  and  tbe  Naga  Hills  there 
•were  also  four  or  five  species  of  riiododendrons  all 
behaving  in  the  same  remarkable  way,  showing  that 


there  was  something  in  the  climate  of  Manipnr 
that  was  exceedingly  peculiar.  The  whole  of  the 
typical  plants  of  Sikkim  were  in  Manipur,  bat  at 
an  altitude  considerably  below  what  tfaey  were  in 
Sikkim.  Then  in  tbe  valley  of  Manipur,  tbe  peacb, 
pear,  and  apple  trees  were  cultivated,  which  would 
be  quite  an  impossibility  in  any  other  part  of 
India  at  tbe  same  altitude.  There  were  also  re- 
markable peculiarities  about  tbe  animals,  so  tbat 
what  tbe  author  bad  mentioned  with  regard  to  tlie 
eztraordinaiy  diveraty  of  the  people  was  only  paral- 
leled by  the  extraordinary  diversity  of  the  plants  and 
animals.  Every  little  valley  in  Manipnr  had  a  race 
of  people  of  its  own,  a  language  more  or  less  of  its 
own,  and,  what  was  more  remarkable  still,  a  flora  of 
its  own.  For  instarcr,  fourteen  or  fifteen  milesaway 
from  the  town  of  Manipur,  not  only  was  tbe  vege- 
tatitm  entirely  difTereat  but  the  rainfall  was  three  or 
four  times  as  great.  Manipnr  was  a  land  of  sur- 
prises in  e\-ery  direction,  and  when  be  went  there 
he  rei'eUed  in  it  because,  it  was  so  exceedingly  in- 
teresting. Tbe  mthor  bad  slightly  disparaged  tbe 
women  of  Manipnr.  He  (Sir  G.  Watt)  was  inclined 
to  think  that  many  of  tbem  were  very  pretty.  Tbe 
yooog  girls  who  sat  the  roadside  rtruck  bim  as  not 
at  all  bad-looking ;  and  when  he  asked  tbem  one  or 
two  points  on  which  he  wished  to  be  instructed  tfaeir 
intelligence  and  happy  natures  fairly  astonikbed  bim. 
They  did  their  embioidery  work  without  any  pattern 
sketched  on  the  border ;  they  were  apparently  work- 
ing without  anything  to  guide  them,  and  yet  making 
those  magnificent  borders  at  the  bottoms  of  tbeir 
skirts  which  had  been  shown  on  tbe  screen.  In  coa- 
closion,  be  proposed  a  very  hearty  vote  of  thanks  to 
Mr.  Hodson  for  the  exceedingly  interesting  and 
beautiful  paper  which  he  had  given. 

The  resolution  was  carried  unanhmotuly. 

Mr.  H0D8ON,  in  reply  to  Mr.  Luttman-Johnson*s 
remarks  that  he  had  slightly  disparaged  the  Manipari 
residents  in  Cachar  and  Sylbet,  said  that  if  a  robbery 
of  any  importance  ever  occurred  in  those  places  it  was 
always  stated  that  a  Manipuri  had  done  it.  In  reply 
to  Sir  Charles  Stevens,  he  would  pcnnt  oat  that 
there  were  several  types  of  houses.  Tbe  Naga 
house  was  a  very  stnmg  solid  stracture,  which  lasted 
for  a  good  number  of  years,  whereas  the  Knk 
house  was  light  and  fragUe,  simply  because  they 
moved  their  villages  every  three  years.  When  be 
was  carrying  out  tbe  census  be  had  to  go  through  the 
bills,  and  be  found  whole  villages  on  the  move.  It 
took  the  natives  about  two  days  to  build  up  a  village 
of  fifty  houses,  so  that  naturally  enough  they  did  not 
go  in  for  building  anything  very  solid.  They  also 
moved  their  villages  for  political  reasons  similar  to 
those  Sir  Charles  Stevens  had  mentioned.  When  a 
chief  was  powerful  and  popular,  people  would  move 
to  his  village,  and  so  long  as  that  chief  Kved  Us 
village  would  grow  and  incruse.  Directly  the  chief 
died  the  village  brold^etif^  SuidQQ^Ut^le  vent 
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through  the  whole  process  again.  Sir  George  Watt 
<lid  not  mcDtion  in  his  interesting  remarks  about  the 
fauna  of  Manipur  that  there  were  one  or  two  rare 
.species  of  birds  and  deer  which  were  only  found  in 
that  part  of  the  world,  for  instance,  the  deer  with 
the  brown  antler  curving  downwards  and  backwards 
was  extremely  rare.  The  evolutionary  theory  was 
that  those  deer,  which  were  only  found  on  the  edges 
of  the  swamp,  had  grown  carved  antlers  in  order  that 
they  might  be  able  to  lift  up  the  top  of  the  swamp  so 
as  to  browse  underneath.  Here  were  at  least  two 
-species  of  pheasants  which  were  only  found  in  the 
hills  at  one  particular  spot ;  one  species  was  found  in 
-one  valley  and  one  in  another,  and  were  never  known 
to  cross  over.  That  was  an  inexplicable  fact. 


Sir  Geokge  Watt  writes : — When  I  was  called 
upon  suddenly  to  take  part  in  the  discussion  on  Mr. 
Hodson's  most  interesting  paper  on  Manipur,  I  forgot 
to  mention  one  half  the  facts  that  might  have  been 
brought  out  by  me.  For  example,  with  certain  of 
the  tribes,  a  plant  is  regidarly  cultivated  to  this  day 
as  a  source  of  food  that  I  think  Manipnr  may  safely 
be  assumed  to  have  been  at  least  one  of  the  centres  of 
-original  ctdtivation.  I  allude  to  "Job's  tears  "  {Cb£r 
Lacryma-Jobi).  This  is  known  to  the  Nagas  as 
"  ka-si,"  but  far  away  in  the  Central  Provinces  it  is 
■••kesei,"  so  also  "kesai"  in  Guzerat,  "kesai"in 
Berar,"  "  kyeit,"  "  kulese,"  and  "  kalinse"  in 
Burma,  These  similarities  one  would  think  can 
faardly  have  been  accidental,  but  rather  denote  know- 
ledge in  food-stuiF  that  originated  from  a  circum- 
scribed locality  from  wliich  also  came  its  name.  Now 
it  is  a  curious  coincidence  (if  that  be  all)  that  one  of 
the  earliest  names  for  Manipur  is  *'  Ka-se,"  a  word 
that  in  Burma  was  pronounced  "  Ka-Ihe,"  and  which 
liecame  the  Cassay  of  Dahymple  and  other  early 
European  writers. 

AVhether  this  be  a  safe  deduction  or  not,  there  is 
perhaps  no  aspect  of  ethnology  that  may  in  the  future 
afford  revelations  of  greater  value  than  the  study  of 
the  crops  grown  and  plants  eaten  by  aboriginal  tribes. 
I  give  the  example  of  Coix  as  suggestive  only ;  but  it 
is  just  pfMsible  that  the  distribution  of  that  grain  was 
conterminous  with  the  invasion  and  conquest  of 
India  the  Mtmgcdiaos,  who  crossed  the  North- 
fast  frontier  and  posnUy  passed  through  the  little 
State  of  Manipur  and  carried  the  Coix  into  Assam, 
Bengal,  the  Central  Provinces,  and  Burma.  It  is 
«xtennvely  cultivated  to  this  day  by  people  who  axe 
Atnmgly  Mongolian, 
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Wednesday,  April  5th,  1905  ;  Edward 
WiLLiAU  Brabrook,  C.B  ,  F.S.A.,  in  the 
chair. 

The  following  candidates  were  propoaed  for 
election  as  members  of  the  Society : — 
A-babrelton,  Robert  i,  P.O.  B<«  322.  PietermariU- 

bnrgr  Natal,  South  A&ica. 


563 

Kinch,  Walter  S.,  Burtfaolme,  Worthington,  near 
Wigan. 

Lucched,  Andrea  C,  2,  Camden  Studios,  Camden- 

street,  N.W. 

The  following  candidates  were  ballotted  for 
and  duly  elected  members  of  the  Society : — 

Flack,  Albert,  264,  Borough  High-street.  S.K. 
Fierera,  A.  A.,  Alexandra  Institute,  Hyderabad, 
Deccan,  India. 

The  paper  read  was — 

ANCIENT  ARCHITECTURE  AT  GREAT 
ZIMBABWE  (RHODESIA). 

By  Richard  N.  Hall,  F.R.G.S., 

Part  author  of  "The  Ancient  Ru'mi  of  Rhodesia,"  and 

author  of  "  Great  Zirobabnc." 

I  wish  to  direct  attention  to  what  is  admitted 
to  be  the  greatest  archxological  wonder  of  the 
Southern  Hemisphere — the  ancient  temples  of 
the  Great  Zimbabwe. 

This  group  of  prehistoric  buildings  lies  in 
South-East  Africa  at  over  two  hundred  miles 
from  the  shore  of  the  Indian  Ocean  at  Sofala. 

Its  name  is  derived  from  Makuru 
Zimbabigiy  or  "  The  Great  Buildings  of 
Stones,"  the  title  applied  to  these  ruins  by  the 
native  race  of  Makalanga,  or  "  People  of  the 
Sun,"  who  inhabit  Mashooaland  and  the 
country  of  the  Great  Zimbabwe. 

Zimbabwe  was  known  to  the  very  early 
mediaeval  Arab  traders  on  the  Mozambique 
coasts,  who  gave  descriptions  of  these  ruins  to 
the  Portuguese,  and  in  1553,  De  Barros  made 
the  first  recorded  mention  of  their  existence. 

From  mediaeval  times  until  1S68  the  exist- 
ence of  these  buildings  appears  to  have  be- 
come completely  lc»t  sight  of.  In  that  year 
Adam  Renders,  an  elephant  hunter,  redis- 
covered the  Great  Zimbabwe,  but  so  scanty 
and  so  highly  coloured  were  the  descriptions 
of  these  buildings  then  given  that  the  scientific 
world  looked  aslcance  at  their  discovery. 

It  was  not  until  1871,  when  Dr.  Karl  Mauch 
examined  these  ruins,  that  their  discovery  was 
treated  seriously  by  the  archaeologists  of 
Europe.  It  was  then  ascertained  that  their 
discovery  by  Adam  Renders  was  but  a  re- 
discovery of  these  ruins,  and  that  the  archives 
of  the  Vatican  and  of  Lisbon  contained  earlier 
information  concerning  them. 

In  1891  Mr.  Theodore  Bent  examined  the 
reins  and  embodied  his  report  itvHThe  Ruined 
Cities  of  MasfaonalandP^^'tizHlii/  lketQQ^&- 
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ceedingly  valuable  and  reliable,  but,  unfor- 
tunately, he  only  saw  the  ruins  in  their  buried 
condition.  Later,  other  writers,  including-  Dr. 
Schlichter,  a  German  archaeologist,  and  Sir 
John  Willoughby,  added  further  to  our  know- 
ledge of  this  group  of  ruins. 

In  IQ02  I  explored  the  Great  Zimbabwe  on 
behalf  of  the  Government  of  Rhodesia.  This 
work  extended  over  two  years,  and  the  report 
to  the  Government  on  my  explorations  and 
discoveries  is  now  embodied  in  "  Great 
Zimbabwe, ' '  a  volume  forming  a  natural 
sequence  to  "The  Ancient  Ruins  of  Rho- 
desia," of  which  I  shared  the  authorship  with 
the  late  Mr.  Neal. 

Since  my  return  to  England  last  autumn  I 
have  had  opportunities  of  discussing  before 
leading  scientific  bodies  at  home  several 
phases  of  the  Zimbabwe  problem,  such  as  the 
origin  of  the  ruins,  the  evidences  of  ancient 
civilisation  and  arts,  the  medizval  and  modem 
records  concerning  them,  and  the  progress 
made  within  recent  years  in  researches  regard- 
ing these  ancient  monuments. 

Ancient  Architecture. 
But  among  the  many  aspects  from  which  the 
great  Zimbabwe  problem  may  be  considered 

there  was  one  which  I  bad  not  as  yet 
submitted  for  discussion,  and  this  was  the  all- 
important  subject  of  the  architecture  and 
construction  of  these  buildings  as  represented 
by  the  temples  at  Zimbabwe. 

In  the  consideration  of  their  style  of  archi- 
tecture and  methods  of  construction  will,  in 
most  probability,  be  found  a  reliable  key  to 
the  final  solution  of  the  enigma  these  mar- 
vellous structures  present  to  the  archfeologists. 
But  first  it  was  necessary  to  bear  in  mind  tibat 
the  whole  of  Southern  Rhodesia  lying  between 
the  Zambesi  and  Limpopo  rivers  yields  abun- 
dant evidence  that  in  some  ^ehistoric  times 
the  country  was  occupied  by  a  dense  population 
of  colonists,  thought  to  be  Semites  of  South 
Arabia,  who  were  engaged  in  a  gold-mining 
industry  of  ^most  inconceivable  extent,  and 
which  represented  an  occupation  extending 
over  very  many  centuries  of  time. 

Ancient  gold  mines  exist  in  all  the  auriferous 
districts  of  Southern  Rhodesia,  covering  an 
area  of  600  miles  from  east  to  west  and  500 
miles  firom  north  to  south.  Associated  with 
these  ancient  gold  mines  are  buildings  un- 
doubtedly erected  for  the  main  purpose  of 
defence,  obviously  suggesting  by  their  archi- 
tectural features  and  massive  construction  that 
these  prehistoric  colonists  occufned  by  force  in 


a  hostile  coimtry.  Certain  of  these  fauilcUD^ 
are  now  believed  to  have  been  erected  to  seirve 
the  further  purposes  of  religious  worship  and 
solar  and  astral  observation.  Some  of  these 
structures  evidently  were  capital  centres  of 
gold-mining  districts,  others  protected  exten- 
sive gold  workings,  while  others  are  found  in 
chains  protecting  certain  well-defined  routes 
throughout  the  countiy  and  also  leading  to- 
wards the  coast.  , 

The  Great  Zimbabwe,  by  its  evident  import- 
ance and  great  extent,  was  undoubtedly  the 
ancient  metropolitan  centre  for  the  wh^e  of 
the  country.  There  are  at  least  five  hundred 
distinct  ruins  of  buildings  throughout  Southern 
Rhodesia,  and  of  these  descriptions  at  least 
two  hundred  are  to  hand.  These  buildings 
are  of  all  ages  and  periods  extending  from 
prehistoric  times  down  to  within  the  last  few 
centuries.  These  various  classes  of  ruins 
present  different  types  of  architecture,  and 
yield  relics  belonging  to  different  periods  of 
antiquity,  and  generally  occupy  distinct  areas 
of  country.  But  it  is  with  the  most  ancient 
tjrpe  of  buildings,  as  represented  by  the 
Great  Zimbabwe,  that  archsologists  are  most 
concerned. 

Possible  Age  of  Zimbabwe. 
Ther6  appears  to  be  unanimity  in  opinion 
among  many  leading  scientific  men  of  Britain, 
Germany,  and  France,  that  the  age  of  the 
Elliptical  Temple  at  Great  Zimbabwe,  and  of 
the  associated  ruins  of  a  similar  style  of 
architecture  and  construction,  dates  back  to 
some  period  between  1600  and  1 100  B.C.  This 
opinion  is  based  on  several  grounds,  some  <^ 
which  may  briefly  be  stated  : 

1.  The  striking  parallelisms  existing 
between  the  architecture  and  plan-  of  the 
Great  Zimbabwe  and  those  at  least  of  two 
ancient  temples  in  South  Arabia,  as  to  the 
remote  antiquity  of  which  latter  there  is  no 
doubt. 

2.  The  orientation  of  the  three  Zimbabwe 
temples  and  of  some  score  of  other  ruins  in 
Rhodesia  determined  independently  by  British 
and  German  scientists,  all  point  to  the  probable 
age  of  many  of  the  buildings  being  from  1600 
to  IIOO  B.C. 

3.  The  discovery  at  Zimbabwe  of  the  zodiacal 
signs  showing  the  sun  in  Taurus,  which  astro- 
nomers assert  represents  a  period  which  could 
not  date  later  than  1600  B.C. 

4.  The  undoubted  practice  at  Zimbabwe  of 
nature  worship  of  an  exceedingly  old  colt 
beUeved  to  syngJ^fK^^OI©^^- 
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.  5.  The  absence  from  Zimbabwe  of  all  sign- 
vTitiog.  the  earliest  inscriptioDs  fouod  in  any 
Phoenician  temple  being  not  older  than  700 

B.C. 

6.  The  evidences  at  Zimbabwe  of  ancient 
civilisation  and  arts  whose  only  parallel  in 
many  respects,  especially  in  their  associations, 
is  to  be  found  in  the  ancient  kingdoms  of  south 
Arabia. 

7.  The  evidences  of  ancient  gold-mining 
operations,  distinct  from  those  of  mediaeval 
Arabs  and  Portuguese,  of  an  inconceivably 
vast  extent,  showing  a  total  output  of  gold  in 
prehistoric  times  of  at  least  j£75, 000,000 
sterling,  which  mining  operations  geologists 
and  mining  experts  show  were  conducted  at  a 
most  remote  period  well  synchronising  with 
the  estimated  ages  of  the  oldest  of  the 
Zimbabwe  buildings. 

8.  The  presence  throughout  Southern  Rho- 
desia, and  especially  on  the  ancient  mines 
and  ruins  area,  of  trees  and  plants  which 
are  not  indigenous  to  South  East  Africa, 
and^which  still  bear  their  fruit  in  the  early 
^tring.  But  additional  internal  evidences 
from  the  ruins  and  mines  in  Rhodesia  could 
be  advanced,  also  external  evidences  obtained 
by  scientt6c  research  in  the  Near  East,  the 
Mozambique  coasts  and  Madagascar,  from 
«thnological  and  anthropological  examina- 
tions, and  also  from  Arab  traditions. 

With  these  evidences  should  also  be  taken 
into  account  the  inabili^of  scientific  men,  and 
especially  of  geologists,  to  point  to  any  country 
or  combination  of  countries  other  than  Rho- 
desia, which  could  have  yielded  the  enormous 
wealth  of  gold,  which  according  to  ancient 
Roman  and  Grecian  historians,  and  the  Scrip- 
tures, and  modern  research,  was  so  plentiful 
in  all  the  ancient  empires  of  the  Near  East. 

Rhodesia,  it  is  now  admitted,  contains  the 
most  extensive  ancient  gold  mines  known  to 
the  world. 

Having  suggested  in  mere  outline  the  pro- 
bable ages  of  the  Zimbabwes,  X  will  now  deal 
with  their  appearance,  plan,  architecture,  and 
construction. 

Appearance  of  Ruins. 

Immediately  on  viewing  the  great  Zimbabwe 
for  the  first  time  every  visitor,  even  the  most 
casual,  is  greatly  impressed  by  the  extra- 
ordinary massive  proportions  of  its  grandly 
sweeping  walls.  Undoubtedly  the  Elliptical 
Temple  is  a  most  awe-inspiring  structure.  Its 
£ippearance  powerfully  suggests  the  Near  East. 

The  European  student  of  architecture,  to 
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entertain  any  adequate  idea  of  the  oldest  type 
of  forts  and  temple-forts  in  Rhodesia,  must 
first  dismiss  from  his  mind  all  conceptions  of 
the  distinctive  features  of  Grecian,  Roman, 
and  Egyptian  sfyles  of  architecture. 

I  was  assured  by  professors  and  students  of 
Egyptian  archjeology  that  the  plan,  architec- 
ture, and  cotistruction  of  Zimbabwe  finds 
absolutely  no  parallel  or  similarity  with  the 
plan,  architecture,  and  construction  of  any 
known  Egyptian  building.  This  is  obvious 
to  any  one  visiting  Zimbabwe. 

In  Rhodesia  the  ancient  architecture  pro- 
vides no  sculptured  columns  and  ornate 
capitals,  no  arches,  and  no  basilica,  but 
conical  towers  and  monoliths  enclosed  within 
stupendous  walls  laid  on  an  elliptical  plan — 
all  unroofed  from  the  very  date  of  their  con- 
struction and  all  open  to  the  light  of  heaven. 

So  far  as  archxological  researches  lead  the 
ancient  buildings  in  South  Arabia — of  Yemen, 
the  ancient  empire  of  Saba,  alone  present  any 
parallel  wil^  those  of  Zimbabwe,  and  in  several 
of  their  most  important  features  of  architecture 
an  identity  is  believed  to  have  been  established. 

Plan. 

The  plad  on  which  the  oldest  of  the  Zimbabwe 
buildings  throughout  Southern  Rhodesia  are 
laid  is  always  elliptical.  Walls  are  built  on 
curves,  and  the  ends  of  walls,  sides  of  entrances 
and  buttresses  are  rounded.  The  angular 
form  of  building  is  absent,  and  is  only  found 
in  the  case  of  structures  of  obviously  much 
later  periods. 

Main  Walls. 

The  walls  ai%  very  substantially  built  with 
bases  averaging  from  7  feet  to  16  feet  in  width, 
and  are  beautifully  and  most  skilfully  con- 
structed not  only  on  the  exterior  faces  but  in 
the  internal  portions.  Levelling  instruments 
must  have  been  used  at  Zimbabwe. 

Each  wall  has  a  lean-back  or  batto'-back 
on  either  fece.  Thus  the  main  east  wall  of 
the  Elliptical  Temple  is  16  feet  wide  at  its 
base,  but  at  a  height  of  30  feet  its  summit  is 
8  feet  in  width. 

The  average  batter-back  of  high  walls  of 
the  oldest  type  is  one  in  ten  to  one  in  eight, 
though  one  in  six  is  often  met  with  in  lower 
walls. 

Building  Materials. 

The  building  material  employed  at  Zim« 
babwe  is  local  granite  in  blodps,  with  faces 
averaging  nine  by  seveni^itadl^.V]itih^@a&e 
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blocks  have  been  rudely  squared  by  the  use  of 
diorite  hammers,  some  having  been  cut  with 
metal  tools. 

Bl'ildin'g  Material.— How  Obtained. 

One  might  ask  how  the  ancients  obtained 
the  enormous  quantity  of  building  material. 
Was  it  by  quarrying  in  the  local  hills  ?  I  am 
of  opinion  that  no  quarrying,  in  the  ordinary 
sense  in  which  the  word  is  employed,  was 
carried  on  by  the  ancients.  All  the  evidences 
are  strongly  to  the  contrary.  Caves  occupied 
by  the  ancients  could  have  been  considerably 
enlarged  and  their  accommodation  greatly 
increased  by  simple  quarrying  operations,  but 
the  caves  remain  in  their  natural  state.  Rock 
protuberances  in  the  floors  of  some  of  the  rains 
have  not  been  removed,  but  permitted  to 
remain,  even  to  the  extent  of  inconveniencing 
the  occupiers.  The  hills  in  the  Zimbabwe 
district  show  no  signs  of  any  quanying  opera- 
tions on  the  part  of  the  ancients. 

The  hills  and  cliflEs  which  abound  round  the 
Zimbabwe  valleys  are  granite.  These  are 
mainly  whaleback  in  shape,  and  layers  of 
granite  in  some  stage  of  decomposition  cover 
the  faces  of  these  hills,  and  whaleback  cliffs 
with  gigantic  scales,  the  layers  being  about 
six  to  nine  inches  in  thickness.  At  the  bases 
of  these  hills  and  cli£b  are  hundreds  of  tons  of 
scale  rocks  or  slabs,  broken  feirly  square  1^ 
their  fall  from  great  heights.  These  are  flat 
top  and  bottom ,  and  only  require  slight 
trimming,  if  any,  on  their  sides  to  make 
them  fit  closely  togetlier,  and  so  form  the 
ordinary  block  of  granite  as  seen  in  the  walls. 
These  gigantic  scales  from  the  faces  of  the 
cliffs  are  always  falling,  especially  after  long 
rains ;  the  roar  and  crash  of  these  falling 
masses  of  slabs  can  at  times  be  heard  from 
our  camp  in  several  directions.  No  doubt  the 
ancients  finding  so  conveniently  situated  these 
extensive  masses  of  fallen  scales  of  rock, 
almost  suiting  their  purpose  without  much 
labour  except  for  their  transport  for  two  or 
three  miles  only,  used  these  blocks  in  building, 
trimming  their  sides  when  necessary.  Pos- 
sibly they  assisted  to  loosen  these  slabs  from 
their  original  position  on  the  clifib  in  order  to 
increase  the  supply  of  materials. 

The  granite  used  in  the  walls  is  all  local, 
but  lithologists  state  that  the  ruins  on  Zim- 
babwe Hill  (350  feet),  are  mainly  built  with  a 
local  granite  which  does  not  correspond  to  the 
class  of  granite  yielded  by  the  formation  con- 
stituting the  hill  itself.  We  may  be  assured 
that  the  great  majority  of  these  blocks  in  the 


extensive  "  Hill  Ruins  "  was  earned  up  to  the 
summit  from  a  distance  of  two  or  three  miles. 
This  implies  an  employment  of  slave  labour  of 
great  proportions,  but  the  ruins  elsewhere  as 
well  as  the  ancient  gold  mines  all  point  unmis- 
takeably  to  the  same  conclusion.  At  least 
over  100  tons  of  slate  used  in  the  buildings 
have  been  carried  from  a  distance  of  ten  or 
twelve  miles,  the  nearest  point  of  the  slate 
formation  to  Zimbabwe  being  about  ten  miles. 

'llie  soapstone  extensively  found  at  Zim- 
babwe must  have  been  imported  from  a 
distance  of  twelve  or  twenty  miles,  that  being 
the  nearest  soapstone  formation  to  Zimbabwe. 
The  huge  granite  monoliths  are  believed  to 
have  been  carried  by  slaves  from  the  Lumbo 
district  some  two  miles  distant.  Each  of  these 
would  have  required  an  immense  number  of 
slaves  even  to  lift  it  fi^  the  ground. 

Dry  Masonry. 
No  cement  or  mortar  has  been  used  in  the 
construction  of  the  walls,  all  these  being 
of  dry  masonry.  The  ancients  extensively 
employed  a  fine  granite  cement  for  floorings, 
steps,  and  dadoes.  In  their  more  important 
dado  work,  the  dadoes  have  had  an  outer 
layer  of  whitish  soapstone  clay  brought  to  a 
high  polish. 

Passages. 

One  extraordinary  •  feature  at  Great  Zim- 
babwe is  the  extent  and  number  of  passages,, 
amounting,  so  far  as  they  have  been  dis- 
covered, to  a  length  of  over  5,000  feet,  of 
which  over  2,000  feet  in  length  were  discovered 
during  the  recent  explorations.  The  heights, 
of  the  side  walls  are  from  five  feet  to  thirty 
feet,  while  some  are  sunk  below  the  level  of 
the  ground.  All  are  very  narrow,  some  being 
only  shoulders*  wide. 

Each  temple  has  an  important  passage ; 
these  are  conjectured  to  have  been  the  ap- 
proach of  the  priests  to  the  inner  shrines  or 
sacred  enclosures.  The  lowest  floors  of  these 
passages  yielded  great  quantities  of  religious 
emblems  and  articles  of  gold. 

At  Zimbabwe  the  ancient  architects  laid 
down  a  splendid  system  of  drainage,  which 
must  have  been  contemplated  before  the  outer 
main  walls  were  erected.  The  buildings  were 
open  and  never  roofed,  but  by  this  system  the 
flooding  of  the  temple  during  sub-tropical 
rains  was  prevented. 

[Mr.  Hall  then  proceeded-tod^crte with  the  aid 
of  lantern  views  Algiliia^WMM^i^mi,  mono- 
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fitbs,  carved  stoce  birdt,  and  moral  decorations  found 
at  Zimbabwe,  and  the  various  pettods  and  styles  of 
ccMutntction  and  socceaxive  occupations  of  thete 
nitns.] 


DISCUSSION. 
The  Chaikuan,  in  proposing  a  vote  of  thanks  to 
Ihe  reader  of  the  paper,  -said  he  had  admirably 
described  the  altogether  nnique  remains  which  had 
been  excavated  with  so  mnch  skill  and  patience.  It 
was  a  vay  cmknis  circtumrtance  that  the  period 
refeiTcd  to  of  aomethiiig  between  3,000  and  4,000 
yean  ago  was  a  time  at  uridcb,  in  maiqr  parts  of  the 
vorid,  a  great  deal  of  knowledge  and  attention 
seemed  to  have  been  ^ven  to  astrontHny,  and  pro- 
ficiency  in  art  and  mechanical  appliances,  and  that 
there  were,  dating  more  or  less  back  to  that  period, 
in  many  parts  of  the  world,  monolithic  and  other 
remains  of  great  magnitode,  which  caused  the  envy 
of  modem  people  in  their  endeavoar  to  imagine  how 
they  were  brought  together.  Among  those  remains 
tbne  were  few  more  startling  than  those  which  the 
author  had  described.  The  beanty  of  the  cnrviliDear 
Ibrm,  the  ease  with  iriiich  vmple  devices  ibr 
adcMsment  had  been  adopted,  and  the  taste  of  the 
whole  of  the  features  of  the  remains  were  exceed- 
ingly striking.  The  labour  which  must  have 
been  necessary  to  collect  together  such  massive 
structures  as  the  soHd  buttresses  and  conical  towers 
was  enormous.  The  sul^ect  had  been  described  in 
the  most  lucid  manner  by  the  man  to  whom  great 
credit  was  due  for  having  done  the  work,  and  it  had 
been  illustrated  with  a  splendid  collection  of  Untem 
slides,  in  which  the  scale  of  the  immense  structures 
was  shown  bywcvkmen  engaged  in  the  operations 
being  indnded  in  the  photographs.  The  great 
buildings  in  the  Acropdis  were  even  more  start- 
ling than  those  in  the  Elliptical  Temple,  because 
of  the  immense  difficulty  which  must  have  been 
experieuced  in  building  them  up  to  their  great 
fadght.  The  paper  had  also  encouraged  the  feel- 
ing, which  was  now  so  common  in  regard  to 
most  things,  that  the  old  was  better;  that  when- 
ever really  good  work  was  foimd,  in  which  every 
stone  was  laid  with  abstdute  precision,  and  in  which 
the  curves  were  beautifully  arranged,  it  was  the  older 
work,  and  thit  the  clumsy  and  loose  work  was  the 
more  modem.  It  seemed  at  first  sight  to  c<Hitradict 
Che  expectatkms  of  some  people  that  things  were 
uapiDving  as  time  went  <«,  but  it  undoubtedly  was 
the  case  with  regard  to  any  Und  of  art  which  had 
been  brought  to  great  perfection  in  ancient  times, 
that  when  subsequent  alterations  were  found  they 
were  very  inferior. 

Mr.  RiCAKDE  -  Seavkr  said  that  although  he 
bad  not  been  to  Zimbabwe  he  knew  a  good 
deal  about  it,  the  first  he  heard  of  the  inter- 
esting ndns  there  being  from  his  old  friend,  the  late 
Mr.  Cecil  Rhodes,  who  showed  him  some  of  the 


wonderful  birds  which  weie  discorned  there.  In  bis 
snbseqncnt  trip  to  Egypt,  the  late  Mr.  Rhodes 
endeavoured  to  find  simibr  birds,  but  was  not 
snccessfnl  in  his  search.  Mr.  Rhodes  »pent  a  good 
deal  of  time  and  money  in  connection  with  the 
remains  at  Zimbabwe,  but  during  his  lifetime  very 
little  of  real  value  or  interest  was  found.  Although 
Mr.  Bent  and  Mr.  Swen  had  done  ver}'  good  woik 
at  Zimbabwe,  he  thought  the  author,  and  Mr. 
Franklin  White,  were  to  be  thanked  for  elucidat- 
ing many  of  the  problems  which  appeared  at 
the  time  of  Mr.  Bent's  visit  to  be  entirely  obscure. 
He  had  no  donbt  that  if  the  author  letntned  to 
Zimbabwe,  and  if  there  was  farther  expkmlion  work 
to  be  done,  he  would  on  a  future  occasion  [dace 
some  mote  inteiesting  data  and  infi»mation  befcxe 
the  members. 

The  Chairuan  said  be  belie\-ed  those  who  went 
to  the  meeting  of  the  British  Association  in  South 
Afirics  lata- in  the  year  would  have  the  oppwtunity, 
if  they  cared  to  aviil  themselves  of  it,  of  visiting  the 
ndns  at  Zimbabwe,  and  of  being  conducted  over  them 
by  Mr.  Hall,  and  this  would  cotainly  be  not  the 
least  of  the  attractions  of  that  memoraUe  visit.  - 

The  resolution  of  thanks  having  been  carried 
unanimoasly, 

Mr.  Hall,  in  reply,  thanked  the  membeis  fbr  the 
vote  and  also  for  the  S3rmpathetic  attention  they  bad 
given  to  his  pqier.  He  would  have  liked  to  have 
made  the  subject  more  pcqiular,  but  as  he  anticipated 
a  discussion  he  restricted  the  description  of  the  ruins. 
Nc^>ody  had  attempted  to  answer  the  question  as  to 
who  the  ancient  architects  wm.  There  was  no 
doubt,  both  from  the  ruins  themselves  and  from  the 
mines,  that  the  architecture  was  not  evolved  in  the 
countiy,  but  introduced  in  its  best  fonns.  The  mines 
abo  showed  that  mining  op  a  large  scale  with  shafts 
was  introduced  direct  into  the  country  and  not  evolved. 
There  were  also  evidences  that  the  country  had 
routes,  some  leading  direct  to  and  near  the  coast. 
One -route,  about  200  miles  in  length,  was  defended 
at  every  four,  six,  eight,  or  ten  miles  forts,  espe- 
cially in  ravines  and  gorges,  and  at  river  drifts.  He 
thought  that  showed  that  the  people  were  colooistf, 
the  fortifications  proving  that  the  people  were  occu- 
pying a  countiy  where  force  and  defence  were  neces- 
sary. The  knowledge  of  solar  and  astral  matters 
pertained  to  all  the  Semitic  nations  of  the  Near  East. 
Babylcm  gave  the  wwld  the  signs  of  the  Zodiac. 
Those  old  Semitic  nations  of  Mesopotamia,  ChaldEea, 
Fhcenicts,  Canaan,  Aralna,  and  Babylon,  had  a 
profoimd  knowledge  of  astnmomy,  and  it  was 
doubtful  whether  we  now  possesssed  the  knowledge 
that  those  ancients  once  had.  In  the  temple  it  was 
conjectured  that  some  principles  of  mensuration  and 
geometry  were  employed.  The  old  Semitic  nations 
had  given  to  the  world  not  only  the  signs.^of  the 
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Zodiac,  but  the  foimdatioos  for  Mercator's  sailing 
tables,  its  knowledge  of  astronomy,  and  even  the 
terms  used  in  the  navy,  such  as  admiral,  dinghy, 
prow,  and  a  score  of  others ;  and  it  was  a  country  so 
highly  civilised  that  it  gave  the  basis  of  the  Phoenician 
langnage,  which  was  the  mother  of  all  European 
systems.  He  did  not  think  there  was  any 
doubt  that  the  old  nation  of  the  Sahseans  were, 
according  to  the  Scriptoret,  andent  Grecian  and 
Roman  historians,  and  modem  research  writers, 
the  gold  pur\'eyors  of  the  tfaen>knowD  woild. 
Ezekiet  said,  The  merchants  of  Saba  were  thy 
merchants ;  they  occnincd  all  thy  markets  with 
gold ;  "  and  the  Psalmist  said,  *•  Hie  Kings  of  Saba 
shall  offer  gifts,  and  mito  him  shall  be  given  of  the 
gold  of  Saba."  That  indicated  that,  in  the  Hebrew 
mind  at  any  rate,  the  old  Sabxans  represented  the 
highest  ideal  of  wealth  in  gold.  They  had  not  yet 
explained  what  had  become  of  the  gold  in  the 
country,  unless  they  attributed  its  extraction  to  the 
old  Sabseans,  who  were  known  to  have  had  c<donies 
throughout  the  whole  length  of  East  Africa,  and  who 
had  a  monopoly  of  trade  in  the  Indian  Ocean.  He 
would  have  liked  to  have  beard  stHne  discnssioii  on 
that  point,  on  which  he  was  merely  a  learner. 


Mr.  R.  PHBNfi  Sfibss  writes :— Whilst  wiSmg 
to  bear  testimony  to  the  admirable  construction  of 
the  walls  as  shown  in  Mr.  Hall's  magnificent  slides, 
I  am  unable  to  admit  that  the  title  of  architectore  can 
be  correctly  applied  (as  we  understand  the  term)  to 
the  buildings  of  the  great  Zimbabwe.  The  question 
of  stone  walls  in  circular  or  elHptical  frnms,  with 
raking  sides  and  rounded  angles  is  not  architecttiFe, 
in  fact,  the  Zimbabwe  construction  never  seems  to 
luive  gtme  b^ond  its  first  damentary  creative  stage. 
Mr.  HsU  reftnred,  however,  to  three  decoratiw 
patterns,  which  he  said  are  anumg  the  earliest 
ever  adopted,  these  being  the  herring-bone  pattern, 
the  dentelle,  and  the  chevron.  The  first,  however,  is 
not  a  pattern  at  all :  it  is  only  a  method  of  laying 
masonry  or  brickwork.  When  the  material  is  of 
thin  dimensions,  as  is  the  case  with  tiles  or  slates,  it 
is  found  easier  to  lay  it  in  sloping  courses,  but  in 
order  to  make  it  sound  construction,  these  tiles,  slates, 
or  thin  ctmrses  of  stone  must  he  embedded  in  mortar, 
and  as  the  btdlders  of  ^mbabwe  never  used 
m<»tar,  it  is  evident  tlu^  never  built  heiring-bone 
masonry.  There  was  only  one  instance  m  iidiich 
it  had  been  fonnd  on  the  upper  pait  of  a  wall, 
and  from  its  appearance  in  the  j^iotographf  this 
was  probably  a  late  addition,  and  coold  not  be 
called  3  pattern  any  more  than  the  ordixiaty  cresting 
of  an  English  wall.  Dentelle  is  the  French  for  lace, 
and  as  evidently  that  is  not  meant,  the  word  is  pro- 
bably a  corruption  of  the  word  dentil,  which  is  a  weU- 
known  architectural  term  applied  to  the  inoitation  in 
stone  of  the  ends  of  squared  timbers  which  project  in 
front  of  an  architrave  or  beam  to  cany  a  roof.  But 


the  projections  shown  in  the  slides  are  those  employed 
when  blocks  of  stone  are  jdsced  edgewise  on  the 
top  of  a  wall  carrying  slabs  of  stone  straight  in  ad* 
vance  of  the  wall  beneath.  This  is  a  type  of  finish  to 
a  wall  which  was  largely  employed  by  the  Sassanians,, 
and  when,  as  in  one  of  their  later  works  at  Rabboth 
Ammon,  they  employed  this  same  indentation  round 
an  arch,  it  bore  the  closest  resemblance  to  what  is 
known  to  us  as  the  dog-tooth  ornament,  which  is  so 
lai^ely  found  in  Noiman  work.  The  "dog-timtb 
cou«"  would  be,  tberefoie,  a  better  term  to  emphqr. 
But  on  the  western  temple  platform  in  the  acn^x)lift 
a  photograph  was  shown  of  a  series  of  vertical 
indented  shafts,  incorrectly  termed  colomiis,  bnilt  in 
coursed  masonry.  These  appeared  to  be  about 
30  feet  high,  but,  if  I  understand  correctly  Mr. 
Hall's  description,  they  measure  only  3  feet 
6  inches  high.  They  may  have  been  enclosed 
with  a  border,  and  constituted  a  panel  decmatioa 
only.  The  chevrons  of  the  exterior  face  of  the 
south-east  wall  are  an  admirable  termination  of  the 
same,  and  it  would  have  been  difficult  to  cooceh* 
a  m<He  hapj^  design  than  this,  which  gives  dignigr 
and  scale  to  what  is  cortainly  a  magnificent  waH. 
Whilst  diflfering  from  Mr.  flsll  as  to  the  titk  of 
atchitectnre  which  he  chdms  for  the  Zimbabwe  coo- 
structions,  and  to  a  certain  extent  to  the  nemendo- 
tare  applied  to  the  patterns,  I  beg  to  bear  testimony 
to  the  great  interest  of  the  researches  which  he  has 
undertaken.  They  give  architectmal  value  to  those 
'made  some  years  ago  by  Mr.  Bent,  though  Mr. 
Bent's  work  settled  many  problems  respecting  which 
there  was  scnne  doubt. 


MOTOR  VEHICLES. 

The  motor  car  would  have  been  a  fandfiar  object 
gencratioos  ago  but  fiw  the  sostafaied  iqipositiaii  of 
local  authorities  and  those  whose  interests  related  to 

hoise  haulage.  Invented  towards  the  close  of  the 
dghteenth  century,  and  pronounced  perfectly  practic- 
able by  a  Parliamentary  Committee  of  1832,  in  1834 
a  motor  car  attained  a  speed  of  34  miles  an  hour,  and 
ran  long  distances  at  an  average  of  34  miles  on  hour. 
For  the  first  forty  years  of  last  century  the  contest 
between  rail  and  road  locomotives  was  strenuous  and 
the  result  doi^tful,  but  after  1840  there  was  a  Icm- 
ponry  cessation  in  the  manufacture  of  road  cars.  It 
was  not  imtil  1857  that  practical  men  toolc  tbem  q> 
againt  beHeving  that  thqr  could  be  woAed  with  gieat 
advantage  to  the  communis.  Then  Fadiament  ia- 
tervened. 

In  1859  a  Bill  was  introduced  imposmg  heavy  tdls 
upon  motor  carriages.  It  was  referred  to  a  Select 
Committee  and  fell  through,  but  in  1861  an  Act 
was  passed  which,  among  other  restrictions,  pro. 
hibited  motor  carriages  being  propelled  at  a  greater 
speed  than  ten  miles  an  hour  in  the  country  and  five 
miles  an  how    g^pRio  t|©«wMt«e  i«t  «^ 
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couraged,  and  by  i8(>5  many  improvements  had  been 
made  in  the  machines.  Then  Parliament  dealt  a 
crashing  blow,  prescribing  in  an  A,ct  of  that  year  that 
«ach  locomotive  should  be  conducted  by  three  personSt 
that  the  maximum  speed  should  be  four  miles  in  the 
coaotiy  and  two  in  towns,  and  that  it  should  be  for- 
Indden  even  to  blow  off  steam.  Power  wu  also  given 
to  the  local  aadiori^— niually  hostUe— to  fix  the 
faoara  daring  irUeh  the  machine  mig^t  be  used.  In 
1878  the  Hune  authority  was  enabled  to  make  by>laws 
and  to  charge  a  fee  not  exceeding  ^10  for  a  license 
to  use  motor  carriages.  These  Acts  were  created  to 
deal  with  heavy  traction,  but  in  1881  the  Court  of 
<^ueen's  Bench  placed  eveiy  type  of  self-propelled 
vehicle  under  the  limitations  indicated. 

Hitherto  motor  carriages  had  been  propelled  by 
steam  alone,  but  now  gas  engines  were  invented  and 
petroleam  engines  proposed.  Thereupon  Pailiamoit 
set  itsdf  to  make  it  diflkult  to  try  these  new  powers, 
and  did  so  by  widening  the  Acts  which  hitherto  had 
<nily  qiplied  to  steam  engines.  Thos,  in  the  Act  ol 
1878  a  locomotive  was  defined  as  *'  a  loconiotive  pro- 
pdled  by  steam,  or  by  other  than  animal  power." 
Xor  were  the  county  authorities  more  di^Kued  than 
Parliament  to  welcome  the  motor  car.  In  26  coua- 
(ies  the  full  license  fee  of  ^10  was  demanded.  In 
only  six  was  the  fee  as  low  as  j^6.  If  a  person  tra- 
velled in  a  motor  car  from  London  to  Newcastle  he 
had  to  take  out  nine  se\'eral  licenses,  and  they  cost 
himj^85.  tooV  him  a  week  at  least  over  the  jour- 
ney, not  because  bis  machine  would  not  go  quicker, 
but  because  the  by-laws  regulating  the  traffic  were 
sddom  alike  in  any  two  counties.  It  vas  necessary 
^bim  to  get  nine  sets  of  these  by>laws  unce  he  had 
to  Cross  nine  counties,  and  his  groom  had  to  walk  in 
front  of  him  the  whole  way  with  a  red 

The  inevitable  result  followed.  From  1878  onwards 
for  many  years  inventors  were  confined  to  the  manu- 
facture of  heavy  locomotives.  In  1881  Sir  Thomas 
Parkyn  caused  a  steam  tricycle  to  be  constructed, 
bnt  he  was  iounediately  prosecuted  although  his  ma- 
chine emitted  no  steam,  and  made  so  little  noise  that 
the  policeman  who  gave  evidence  respecting  it  was 
-doubtful  how  it  was  driven.  The  magistrates  were 
bound  to  enforce  the  law,  and  the  sentence  was  ratified 
-<Hi  appeal.  Pailiament,  local  authorities,  courts  of 
law,  all  seemed  comt^ned  to  throttle  one  of  the 
•DOst  useful  inventions  of  the  age,  with  the  result 
that  this  country  was  left  behind  in  mechanical 
traction  by  France,  Germany,  and  the  United 
States,  whose  agencies  were  handicapped  by  no 
«uch  restrictions. 

It  was  not  until  1896  that  Parliament  was  persuaded 
<o  take  a  more  friendly  view  of  motor  cars.  The 
■chief  prohibitory  clauses  of  the  Acts  named  above 
were  then  repealed  and  the  Locomotives  on  High- 
ways Act  of  that  year  first  gave  motorists  the  right 
to  drive  motors  on  the  public  roads.  This  Act  was 
«ODrideraUy  modified  and  amended  in  the  motor 
interat  bjr  the  Motor  Car  Act  of  1903,  which  came 
into  fbtoe  at  tbe  beginning  of  1904.  This  Act  pre- 


scribes the  speed  at  which  motors  may  be  driven, 
prohibiting  a  greater  speed  than  20  miles  in  the 
country,  or  more  than  10  within  any  limits  or  place 
referred  to  in  the  regulations  made  by  the  Local 
Government  Board.  The  provisions  of  the  Act 
are  too  well  known  to  need  recapitulation  here, 
but  it  may  be  said  that  motorists  have  no  longer 
leastmable  ground  fiX  complaint  against  the  Legis- 
l^nre. 

The  change  in  the  attitude  of  Pariiament  towards 
the  motor-car  was  quickly  followed  by  an  immense 
development  of  the  motor  industry,  which  shows  no 
signs  of  slackening.  France  still  leads  the  way  but 
England  is  no  longer  discreditably  behind  continental 
nations,  and,  indeed,  a  British  motor  car  now  holds 
the  w<M-ld's  record  for  speed,  and  what  is  of  equal 
consequence,  reliability.  In  all  directions  the  motor 
is  revoluticHiising  practice.  Tbe  Prime  Minister  has 
given  it  as  his  opini<xi  that  it  will  solve  the  housing 
proUem  by  canjring  the  wcH'kman  into  the  coontiy  at 
a  cost  within  his  means.  But  that  time  k  not  yet. 
It  can  hardly  be  said  that  ptices  are  on  the  down 
gnule.  The  average  value  of  tbe  car  now  manu- 
factured is  lower  than  it  was  two  or  three  years  ago, 
but  this  is  due  to  the  introductioa  of  a  lighter  vehicle. 
The  exhibitors  have  plenty  of  motors  ranging  in  price 
from  ;^500  to  ;f  1, 500,  bulky  and  luxuriously  appointed 
machines  averaging  from  20  to  35  horse-power  each. 
But  the  Trade  is  also  putting  on  the  market  patterns 
which  can  be  sold  at  much  lower  figures.  It  is  quite 
posnble  to  get  a  macliine  for  j^ioo,  but  rather 
curiously  there  is  no  demand  for  it ;  the  lowest  priced 
machine  for  whkh  there  is  any  sale  costing  £\2S- 
Petrol,  steun,  and  electricity  are  the  power  agents  in 
use,  bnt  dectrldty  is  practically  confined  to  town 
vehicles,  the  public  seem  to  distrust  steam,  and  for 
the  present  petrol  is  almost  universally  used. 

There  is  certain  to  be  i  large  increase  in  the  number 
of  motor  cars  and  machines  in  use  in  the  near  future. 
To  give  a  single  indication  as  to  cabs,  the  London 
Express  Motor  Senice,  Limited,  has  just  ordered 
from  the  Herald  Manufocturing  Company  of  Man- 
chester 100  hansom  cabs,  and  many  hansom  cabmen 
are  attending  daises  on  automobile  management  and 
driving.  The  annibua  question  is  a  much  larger 
and  more  contentioas  (me.  It  is  claimed  for  the 
motor  omnibus  that  it  is  more  convenient  for  the 
public  and  likely  to  be  more  profitable  to  sharehtdders 
than  tbe  electrical  tramway.  It  is  a  very  complicated 
question  which  cannot  be  gone  into  now,  but  it  is 
safe  to  say  that  motor  omnibuses  have  come  to  stay, 
that  for  many  suburban  districts,  for  sparse  popula- 
tions, and  for  narrow  streets  they  are  Ixtter  than 
trams,  that  in  the  City,  where  trams  are  impossible, 
they  wiU  be  a  boon,  and  that  many  of  the  smaller 
I»o<rincIal  towns  will  r^^t  that  they  are  tied  to 
tramways.  It  may  be  noticed  in  tins  connecticm 
that  last  month  the  WolTerhamptm  Tnunwayi 
Committee  decided  not  to  lay  down  a  tramway  to 
Renn  Fields  but  to  serve  the  locaUty^by  means  of 
motor  omniboseit  Digitized  by  vjOOQIC 
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Motor  can  an  besiBning  to  be  ucd  Toy  largely 
for  agiicaltural  pnrpoies.  If  a  farm  is  to  pay  in 
these  days  tbere  muit  be  efficieiicy  and  economy  in 
its  management,  and  motors  have  now  been  biot^ht 
within  the  reach  of  the  man  farming  on  a  moderate 
scale,  whilst  in  cases  where  half-a-dozen  small  farms 
are  near  enough  to  each  other  informal  syndicates 
have  been  formed  for  the  purpose  of  purchasing  a 
motor  machine  for  all  round  work,  to  be  used  by  all 
in  turn,  and  they  are  proving  a  magnificent  invest- 
ment. The  motor  can  do  pretty  well  everything  on 
a  farm,  except  pick  fruit  and  clip  hedges.  Nearly 
everything  in  the  way  of  cultivation  and  harvesting 
can  be  d<»e  Iqr  it  at  a  saving  of  from  30  to  50  per 
cent.  And  so  with  railways.  Already  tlw  motor  is 
of  great  advantage  to  them  as  feeders.  The  North 
Eastern  Railway  Company  was  the  pioneer  in  this 
direction.  In  1903  it  introduced  motor  cars  on  two 
lines  included  in  its  system,  the  fint  between  the 
Hartlepool  and  the  West  Hartlepool  Stations,  which 
at  once  became  a  success.  In  October  of  the  same 
year  a  motor  car  service  was  inaugurated  by  the  Great 
Western  Railway  Company  between  Cbalford  and 
Stonebon«e,  a  distance  of  a  little  over  six  miles,  which 
was  covered  at  honrly  inteniwls,  with  six  intermediate 
stops,  in  33  mfaiutes,  the  fare  bdng  a  penny  a  mUe. 
TUs  was  followed  1^  the  London,  Brigfato»  and 
Sonth  Coast  Rulway  Company  running  a  service 
between  Brighton  and  Newhaven  across  the  sea  front 
of  the  South  Downs,  a  picturesque  and  breezy  dtfve  of 
nine  miles ;  and  now  in  all  directions  we  see  the  vail- 
way  companies  feeding,  or  preparing  to  feed,  their 
systems  by  motor  carriage.  As  for  cartage  the  horse 
is  hopelessly  distanced.  A  leading  manufacturer  gives 
the  following  illustration.  One  wagon  on  building 
contractors'  work  carts  brick,  cement,  general  joinery, 
&c.,  making  four  jonroeys  per  day,  a  diitanre  of  3| 
miles,  with  an  average  load  of  ^\  t<mK,  returning 
\\  miles  light  each  journey,  for  two  we^  5}  days 
each,  and  two  vredts  5  days  each,  two  half  days  per 
fortnight  taken  for  cleaning,  &c.,  a  total  of  2i  days, 
giving  a  ton  mileage  of  1,533^,  and  294  light  miles, 
the  total  cost,  including  interest  on  £,%%o  at  5  per 
cent,  for  one  month  working  out  at  ^^23  9s.  4d.,  or 
3'6d.  per  ton  mile  X  miles,  —  i2-6d.  per  ton  per 
journey,  against  the  lowest  carnage  rates  by  horses 
available  for  the  same  work  of  2s.  3d.  per  ton,  thus 
giving  a  balance  of  is.  2d.  per  ton  in  favour  of  the 
motor  wagon. 

During  the  last  two  or  three  years  there  has  been  a 
strildng  increase  in  the  number  of  motors  used  for 
munidpal  purposes.  Hindered  at  the  outset  by  the 
pcdice,  who  made  trouble  as  to  the  height  and  widdi 
of  the  vehicles,  and  then  by  the  Local  Government 
Board  asking  that  locomotives  on  the  highway 
weighing  over  two  tons  should  not  exceed  a  speed  of 
five  miles— it  has  since  been  increased  to-  eight — 
motors  are  now  being  used  for  dust  collecting,  street 
cleaning,  and  watering,  and  in  other  ways,  and  are 
rapidly  ousting  the  Corporation  horse.  "  The  three 
hundred  weight  haramets  of  the  horse,"  says  Mr. 


Higgins,  the  Btnongh  Snrveyor  of  Chelsea,  "  wore- 
out  the  roads  at  least  twice  as  quickly  as  the  vehicle- 
he  drew,  required  an  army  of  scavengers  in  turn  to 
wait  on  him,  and  was  largely  respcmable  for  the> 
house-fly  pest."  When  kept  constantly  at  work  witb 
the  minimum  of  time  occupied  in  collecting  and 
loading,  the  motor  is  not  only  cheaper  than  horse 
service,  it  causes  much  less  wear  and  tear  of  roads- 
than  horses. 

The  Post  Office  authorities  are  not  generally  cre- 
dited with  any  great  partiality  for  innovation,  but 
they  have  done  all  in  thdr  power  to  encourage  in- 
ventors to  produce  a  motor  suitable  Cor  the  carriage 
of  mails.  For  three  or  four  years  past  they  have  used 
motor  vans  as  letter  carriers,  and  thdr  motor  service 
is  being  rafudly  extended.  Refiability  is  the  first 
condition  of  everything  connected  witJi  Post  Office 
work,  and  there  is  a  t)ig  fortune  for  the  firm  that  first 
turns  out  a  motor  van  that  fully  meets  the  stringent 
conditions  of  the  Department.  The  canal  companies- 
are  among  the  slowest  to  adopt  the  motor  as  a 
substitute  forcanal-barge  propulsion,  and  consequently,, 
except  in  a  few  cases  where  steam  tugs  are  emfdoyed, 
the  barges  on  the  canals  of  Great  Britain  are  sttU 
horse'drawn,  but  they  are  not  likely  to  remain  so.  In 
Belgium,  France,  and  other  conntries  vAere  up-to- 
date  ideas,  if  they  are  good,  are  more  quickly 
adc^ted,  the  canal  owners  better  appredate  the 
motor.  Thus,  on  the  Nlveraais  canal,  which  extends 
for  over  lOO  miles,  between  the  Loire  and  the  Yonne> 
in  France,  there  is  a  motor  barge  "length"  of  2^ 
miles  on  which  a  Florat  motor  successfully  and  easfl/- 
drags  heavy  trains  of  barges  at  a  mncb  greater  ^leed 
than  a  horse  would  travd,  and  with  heavier  loads. 


THE  DECAY  OF  THE  CHICORY 
INDUSTRY. 

Efforts  are  being  made  1^  Y<Hkshire  growers  to 
induce  the  Chancellor  of  the  Exchequer  to  readjust 
the  methods  of  charging  the  Excise  and  Customs- 
duties  upon  chicory.  Fifty  years  ago  the  production 
of  chicory,  for  mixing  with  coffee,  was  a  rural  in- 
dustry of  some  importance  in  certain  districts  or 
Yorkshire  and  other  counties  of  England,  but  during 
the  past  thirty  years  the  home-grown  supply  of  this- 
article  has,  with  occasional  fluctuations,  gradually- 
diminished  until  it  has  become  a  negligiUe  qoahtity- 
in  the  produce  markets  of  this  country.  At  one  tinoe 
chicory  was  grown  and  dried  on  farms  not  only  in 
Yori^diire,  but  also,  on  a  smaller  scale,  in  Notting- 
hamshire, Lincolnshire,  and  Cambridgeshire,  and  the 
industry  is  said  to  have  yielded  large  profits,  and  to 
have  gi\'en  employment  to  a  considerable  number  or 
men,  women,  and  children.  The  development  of 
this  rural  industry  prior  to  1853  was,  however, 
favoured  by  fiscal  cjji^^^^i^^i^^inasmucb  as  imported 
raw  or  kifai-dried  ducory  was  subjected  to  a  Customs 
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duty  nf  205.  per  cwt.,  and  there  was  no  Excise  duty 
on  the  homC'gTown  article.  In  1853,  Mr.  Gladstoae 
reduced  the  duty  on  fordgn  chicory  to  4b.  per  cwt., 
and  aitirdy  ^li^d  it  in  1854,  from  vhich  date 
tmtfl  Febnuuy,  i860,  imported  raw  or  kUn-dried 
chicory  was  allowed  to  come  in  free. 

The  withdrawal  of  the  dnty  on  foreign  chicory  was 
a  blow  to  the  growen  in  this  country,  and  they  had 
hardly  adjusted  themselves  to  the  new  conditions  of 
competition  when  the  indastry  was  again  disorganised 
by  the  imposition  of  an  Excise  duty,  the  actual  amount 
of  which  was  less  distorbing  than  the  regulations 
connected  with  its  collection  at  the  country  IdUis. 
Hits  dnty  was  first  imposed  in  i860  when  hnne* 
grown  chicoiy  was  charged  at  the  rate  of  3s.  per  cwt. 
Next  year  it  was  raised  to  8s.  6d.,  and  in  1862  to  iis. 
The  Cnstoma  duty  in  i860  was  63.  per  cwt.,  and  in 
1861  and  1863  it  was  12s.  In  1864  the  Excise  duty 
was  fixed  at  348.  3d.  per  cwt.  on  home-grown  chicwy, 
and  at  the  sam^  time  a  Customs  duty  of  26s.  6d. 
per  cwt.  was  placed  on  the  imported  article.  In 
1872,  when  the  coifee  dnty  was  reduced  by  50 
per  cent,  the  rates  on  home-grown  and  imported 
raw  or  kiln-diied  cbicoiy  were  fixed  at  12s.  id.  and 
13s.  3d.  respectively,  and  have  since  remained  at 
these  levds. 

The  in^xwition  or  an  Excise  duty  checked  the  sowing 
of  chicory,  and  after  the  readjustment  of  the  duties  in 
1872  the  home  production  steadily  declined.  The 
faimeis*  Idlns  were  eventually  dismantled  and  devoted 
to  other  purposes,  and  the  drying  of  the  roots  became 
a  monopoly  in  the  hands  of  the  merchants,  to  whom 
the  few  farmers  who  still  continue  to  grow  chicoiy 
have  for  some  years  sold  their  roots  in  a  raw  state. 
The  largest  quantity  brought  to  charge  before  the 
change  in  the  duties  in  1872  was  zo,6ii  cwts.  in 
iS66<7.  At  that  period  the  area  under  the  crop  in 
Great  Britain  was  ap|voximately  600  acres,  of  which 
403  and  500  actes  were  rituated  in  the  neighbourhood 
of  York.  The  crop  was  abandoned  in  Northampton- 
shire in  1871. 

The  use  of  chicory  in  this  country  seems  to  have 
steadily  diminished.  Thus  in  the  year  of  largest  pro- 
duction, 1866-67,  while  the  quantity  of  home-grown 
chicory  on  which  duty  was  paid  was,  as  has  been 
stated,  20,61 1  cwts.,  the  foreign  chicory  entered 
for  consumption,  raw  or  kiln  dried,  was  83,941 
cwts.,  making  a  total  of  104,552  cwts.  But  although 
in  1903  the  home  production  had  fallen  to  1,674 
cwts.,  the  foreign  importation  was  only  76,926 
cwts.,  reducing  the  total  to  78,600  cwts.,  and  this 
in  face  of  aa  immoise  increase  in  population. 
In  1895  the  vtvk  derated  to  the  crop  in  Belgium 
was  929,976  acres;  it  has  since  declined  to  16,843 
acres. 

It  is  complained  by  the  growers  of  chicoiy  that 
there  are  certain  aifferences  in  the  methods  of  col- 
lecting the  Excise  and  Customs  duties  on  chicory 
that  operate  to  the  disadvantage  of  the  home  in- 
dustry. The  Excise  duty  is  collected  on  the  kiln- 
dried  chicoiy,  and  charged  on  its  weight  as  removed 


from  warehouse  for  roasting.  The  Customs  duty  is 
collected  on  the  landing  weight  of  the  imported 
chicory.  Tlie  British  grower  has  to  diy  and  store 
hia  roots  under  Excise  regolatioas,  whoeos  his  Bel- 
gian competitor  is  fiee  from  any  restrictions  of  this 
kind.  In  compensation  for  this  disadvantage  there 
is  a  diflference  of  is.  2d.  per  cwt.  between  the  rates  of 
Excise  and  Customs  duties  in  favour  of  the  home- 
grown product.  But  the  compensation  is  said  to  be- 
insufficient  for  various  reasons.  (i).  Difference  in 
assessing  the  Excise  and  Customs  duties.  In  York- 
shire it  is  the  custom  to  dry  the  chicory  on  the  kilns- 
for  24  hours,  at  the  expiration  of  which  it  is  weighed 
olf  and  removed  into  warehouse  under  the  supervisioa 
of  the  Revenue  officers.  By  this  process  of  dtying 
the  root  loses  almost  exactly  75  per  cent,  of  its 
wdght,  so  that  a  ton  of  cut  root  yields  approximatdy 
5  cwts.  of  dried  chictHy.  The  duty  of  Excise  i» 
charged,  however,  not  on  the  weight  of  the 
article  as  removed  from  the  kQn,  but  on  the 
quantity  wdgbed  out  of  warehouse.  In  the 
warehouse  the  chicory,  which  frequentiy  lies  there- 
several  months,  absorbs  a  certain  amount  of 
moisture  from  the  atmosphere,  and  by  assessing  the 
duty  on  the  weight  of  the  article  on  its  removal  from 
wavtdiouse  instead  of  on  its  weight  when  deposited  in 
warehouse  the  Excise  charge  on  the  accumulated 
mcnsture.  The  Custcons,  on  the  other  hand,  charge 
the  duty  on  the  landing  weight  of  the  imported 
chipoly,  even  wlieii  the  uticle  is  deposited  in  ware- 
house, so  that  the  foreign  article  bears  no  excess  duty 
from  moisture  accumulated  in  bond.  {2)  Most  of 
the  kiln-dried  chicory  exported  from  Belgium  i^ 
subjected  to  a  second  drjnng  immediately  before 
shipment,  which  is  known  as  "high-drying,"  which 
reduces  its  weight  by  about  20  per  cent.,  so  that  eacb 
hundredweight  of  Belgian  "white-dried"  chicory, 
which  would  have  paid  133.  3d,  in  duty  before  being 
"high-dried,"  actually  pays  when  imported  in  the 
"high-dtied"  sUte  about  los.  8d.  If  these  figures 
am  compared  with  the  Excise  duty  of  12s.  id.  od 
Yorkshire  "white-dried"  chicoiy,  it  will  be  seen 
that  by  purchasing  the  "fai^-dried"  imported 
article,  the  roaster  in  this  country  saves  is.  5d.  per 
cwt.,  or  28s.  4d.  per  ton  in  duty  atone.  In  this  way 
not  only  is  the  margin  of  is.  2d.  per  cwt.  between 
the  Excise  and  Customs  duties  swept  away,  but  there 
is  a  gain  of  is.  5d.  onevery  cwt.  of  imported  "  high- 
dried  "  chicoiy  used  in  preference  to  the  home-grown 
product. 

It  is  now  being  urged  that  so  long  as  Belgian 
"  high-dried  "  chicory  is  allowed  to  pass  the  dnty  as 
Uln-dried  at  13s.  3d.  per  cwt.,  the  duty  on  the 
"white-dried"  home  product  should  be  so  modified 
as  to  remove  the  disproportionate  charge  it  at  present 
bears  in  relation  to  the  duty  imposed  on  the  imported 
"  high-diied  "  article.  This  system  would  seem  to 
ha\'e  the  support  of  Mr.  Crawfcwd,  whose  exhaustive' 
and  authoritative  "Report  on  the  cultivation  and 
drying  ofchicory  in  Great  Britain"  (Cd*. ^vL6oj4loitId 
be  read  by  all  in*erested  in  the  subject.  O 
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CORRESPONDENCE. 


BRITISH  WOODLANDS. 

Sir  Dietricli  Braotlis  points  oat  tlut  two  passages 
in  his  remarks  in  the  discuuion  on  Sir  Herbert 
Mazwdl's  paper,  printed  on  page  540,  col.  2,  should 
«Und  as  follows  : — 

Lines  10*14 :  "  It  is  difBcolt  to  obtain  the  financial 
tesnlts  of  forest  management  in  private  estates,  and 
this  is  one  of  the  reasons  why  private  proprietors  do 
not  take  up  the  qoestioD." 

I^es  32>36  :  "  In  connection  'with  rabbits,  the 
speaker  desired  to  say  that  in  some  enclosures  of 
KicbmoDd-park  he  hoped  now  to  see  young  oaks 
coming  up  from  self-sown  seed,  which  would  have 
been  impossible  while  millions  of  rabbits  were  there." 


Dr.  John  Nisbbt  writes 

It  would  have  given  me  great  pleasure  to  have 
been  present  at  the  reading  of  Sir  Herbert  Maxwell's 
excelkot  paper  on  "  British  Woodlands,"  on  29th 
Afarch,  and  to  have  made  a  few  remarks  in  support 
of  its  main  proposals. 

When  Mr.  Hotchins's  paper  on  "  National  Fores- 
try "  was  read  dming  the  session  1 899- 1 900, 1  pointed 
oat  that  any  vast  scheme  of  national  fating,  as 
therdn  recommoided,  was  entirely  out  of  the  qaes- 
tion  (even  in  the  very  improbaUe  case  that  funds 
tnight  become  available)  and  that  technical  instruction 
in  forestry  must  be  the  fitst  step  towards  improve- 
<nent,  and  any  ultimate  prospect  of  planting  for  profit 
■on  an  extensive  scale.  Partly  as  the  result  of  the 
Forestry  Committee's  report  in  1902,  much  has 
been  done,  both  privately  and  by  Government,  to 
provide  adequate  instruction  at  different  educational 
centres,  and  further  results  are  pretty  certain  to  be 
noticeable  in  the  near  future.  But  technical  instruc- 
tion alone  will  not  solve  the  problem  of  planting 
-waste  land  extensively  with  profit,  and  of  helping  to 
INrovide  supj^ies  of  home-grown  timber  for  future 
«se. 

If  there  is  ever  to  be  any  great  scheme  of  planting 
in  the  United  Kingdom  it  mast  be  undertaken  1^  the 
■State,  and  if  it  be  desired  to  induce  landowners  to 
plant  with  a  view  to  profit,  then  it  is  certainly  the 
primary  duty  of  the  State  to  provide  (i)  a  practical 
object-lesson  as  to  how  to  plant  waste  land  with 
profit,  and  also  (2)  to  provide  landowners  with 
Ycasonable  inducements  to  plant,  partly  in  the  way 
of  providing  easements  frtnn  existing  burdens  falling 
■on  plantations,  and  partly  in  assisting  them  to  obtain 
the  necessary  funds  on  easy  terms  that  would  not 
press  unduly  on  the  life-interest  enjoyed  in  the  estate 
by  the  present  landowner. 

To  discuss  any  of  these  latter  pmnts  would  be  quite 
beyond  the  purpose  of  my  present  remarks ;  but  as 
regards  the  planting  of  waste  land,  I  very  cordially 
support  Sir  Herbert  Maxwell's  recommendation  that 
the  State  should  actpiire  1,000  acres  (and  far  more 


than  that  when  they  are  about  it)  and  plant  it  on 
business  principles,  and  on  a  well -considered  achone. 
In  fifteen  to  twenty  years  this  coald  provide  the 
much-wantad  object-leasoD  of  how  to  plant  waste 
land  with  profit ;  and  after  the  total  loss  of  /io,ooo 
on  the  recent  absolnte  fidlnie  of  the  Kiiockboy 
PUntatioos  in  one  of  the  congested  districts  of 
Ireland,  the  duty  of  the  Sute  to  famish  some  such 
object-lesson  has  become  all  the  more  imperative. 
This  is  far  more  necessary  than  the  purchase  of 
woodlands  {as  recommended  by  the  Forestry  Com- 
mittee, 1902)  in  connectitHi  with  technical  instruction. 

Sir  Herbert's  estimate  of  £6  an  acre  all  round 
teems  a  very  (air  one ;  and  it  would  even  cost  much 
less  than  that  if  the  land  haj^iened  to  have  good 
natural  drainage  and  a  Hght  soil,  where  the  chc^> 
method  of  notdiing  could  be  employed.  No  donbt 
about  £'  an  acre  would  in  most  cases  completely 
cover  alt  outlay  for  draining,  fencing,  clearing  and 
preparing  the  ground,  planting,  and  beating  up 
blanks  in  the  first  two  years  till  the  plantations  can 
be  considered  estaUished.  Fencing,  a  veiy  expensi^'e 
item  in  small  plantations,  decreases  rapidly  per  acre 
when  planting  is  done  in  extensive  blocks.  Thus, 
for  fencing  in  squares  at  Od.  per  trimming  yard,  the 
total  and  proportional  expense  varies  as  follows  : — 


Am, 
■cm. 

ToUl  yards 
of  fmc«. 

Tout  cost 
offence. 

Avenge  cost 
per  men. 

£ 

t.  d. 

1 

280 

7 

140  0 

4 

560 

14 

ro  0 

16 

1,120 

28 

35  0 

<>4 

2,240 

56 

17  6 

256 

4,480 

tl2 

8  9 

1,024 

8,960 

224 

4  4* 

4,096 

17,920 

448 

2  2\ 

With  regard  to  future  forecasts  of  the  value  of  the 
timber  crops,  I  venture  on  no  remarks.  The  timber 
prices  of  the  fhtore  are  likely  to  be  far  higher  than 
they  are  now,  or  than  they  ever  have  been ;  but  they 
are  too  uncertain  to  !orm  any  suitable  baas  fiir  an 
actuarial  calculation.  No  doubt  the  relative  value  of 
different  kinds  of  timber  will  alter  ctmstderably. 
When  one  can  for  about  4d.  a  cubic  foot  impregnate 
comparati%-ely  low-priced  woods  like  pine,  spruce, 
silver  fir,  beech,  birch,  poplar,  &c-,  with  creosote, 
naphthaline,  or  sacchuine  substance,  so  as  to  reader 
them  far  more  durable  than  unprocessed  larch  or  oak, 
then  certainly,  for  outdoor  work  at  least,  this  tmda 
to  equalise  the  future  market  value  of  these  different 
classes  of  wood ;  and  the  economic  question  then 
becomes  one  in  which  the  total  bulk  of  the  crop  is 
of  perhaps  equal  importance  with,  or  even  greater 
than,  the  value  of  the  product  per  cubic  foot. 
Actuarial  forecasts  ate,  thetefbie,  things  to  fight  shy 
of. 

On  one  point  I  do  not  altogether  agree  with  Sir 
Herbert  Maxwell.   The  Contineata\,^d  Scandi> 
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naviaii  winds  may  blow  as  violently  is — or  even  more 
violently  than,  so  for  as  that  is  conceroed — the 
stotms  that  sweep  over  our  islands ;  but  we  are  ex- 
posed to  vident  gales  from  every  punt  of  the  com- 
pass to  a  far  greater  extent  than  Continental  coantries. 
<*  Our  own  periodical  losses  in  the  British  Isles  are 
heavy  every  ten  or  twelve  years ;  while  in  Germany 
it  is  calculated  that,  at  a  low  estimate,  windfalls 
average  about  1,225,000  cubic  feet  annually.  The 
most  destructive  storms  recorded  there  during  the 
last  fifty  years  took  place  in  December,  1S6S  (when 
over  345,000.000  cubic  feet  were  thrown),  in  October, 
1870  (when  over  390,000,000  cubic  feet  were  thrown), 
in  Mardi,  1876  (over  154.000.000  culoc  feet),  in 
Febmary,  1894  (over  105,000,000  cubic  feet),  and  on 
31st  Jannaiyand  1st  February,  1902  (over  58,00(^000 
cubic  feet)." 

But  at  the  same  time  our  generally  wind-swept 
and  totally  unprotected  waste  land  will  be  very  hard 
to  phmt  with  profit  until  a  snffidency  of  broad  shelter 
belts  or  plantations  can  provide  shelter  for  growing 
new  plantations  more  extensively. 

In  respect  of  the  planting  of  waste  land  and  of  the 
amount  of  employment  woodlands  afford  to  rural 
labour,  the  latter  being  a  point  particularly  referred 
to  hf  Sir  Herbert  Maxwell,  it  nuy  prove  of  interest 
to  dw  members  of  yonr  Society  to  Imow  what  im- 
portance foreign  Governments  attach  to  nationat 
work  of  this  special  kind. 

Cimio,  NIc«,  lit  April,  1905. 

[Dr.  Nisbet  refers  to  some  "  Notes  on  Continental 
Forestry,"  prepared  by  him  for  the  "Transactions  of 
the  Royal  SQOttish  Arboricultural  Society,  1905" 
for  the  infonnation  mentiuied  in  the  last  pangraph.] 
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William  Paul.— Mr.  Paul,  the  eminent  horti- 
oiltmist  of  Waltham-croBs,  died  on  the  31st  ult.,  in 
the  83nl  year  of  bis  age.  He  was  elected  a  member 
of  the  Society  of  Aits  in  1880,  and  in  April,  1889,  he 
read  a  paper  before  the  Society  on  "  Fruit  Culture 
fcv  Fr(£t  in  the  Open  Air  in  England."  He  was 
usodated  with  Robert  Fortmw  in  Uie  intro- 
doction  of  the  tea  ^iaai  into  India,  As  a  practical 
cultivat«  of  flowers  he  was  best  known  by  the 
many  new  and  improved  forma  of  rosei  which  he 
brought  into  existence.  His  work,  **The  Rose 
Garden,"  was  first  published  in  1848,  and  the  latest 
edition— the  tenth— is  an  exhaustive  treatise  on  the 
subject.  Mr.  Paul  was  the  founder  of  the  Rc^al 
Nurseries  at  Waltham-cross,  which  enjoy  a  wide 
repntatiim.  Members  will  remember  the  charming 
exhibitions  of  roses  which  were  arranged  by  Mr.  Paul 
for  the  Society'sconversaaioni  in  the  Botanic  Gardens. 

The  Hon.  Sir  David  Tkknant,  K.C.M.G.— 
Sir  Dav^  Tennant  died  on  39th  ult.  at  bis  residence, 


39,  Hyde  Park-gate,  aged  76.  He  was  for  30  years 
a  member  of  the  Legislative  Assoubly,  Cape  Colony, 
and  was  Speaker  from  1874  until  1S96,  when  be  came 
to  London  to  assume  the  duties  of  Agent-Gencnd  of 
the  colony,  a  position  which  be  continued  to  hold 
tmtil  1902,  He  was  closely  identified  with  the 
educational  life  of  Cape  Colony,  and  was  for  some 
time  chairman  of  the  council  of  the  South  African 
College  and  a  member  of  the  University  council.  He 
was  knighted  in  1877,  and  created  a  K.C.M.G.  in 
1892.  Sir  David  was  a  member  of  the  Society  of 
Arts  since  1897.  He  was  a  Member  of  the  Com- 
mittee of  the  Ctdonial  Section,  and  presided  at  one 
of  its  meetmgs  in  1899. 

Walter  Morhsby  Chinnery,  J.P.— Mr.  Chin- 
nery,  a  well-known  member  of  the  Stock  Exchange, 
and  president  of  the  London  Athletic  Club,  died  on 
the  39th  ult.  at  his  residence,  Hatchford-park, 
Cobham.  He  was  bom  in  1843,  educated  at  Eton, 
and  became  a  distinguished  athlete,  witming  the 
Mile  and  Foor  Mile  Amateor  Cham[nonship  in  i86ft 
and  1869.  He  was  Deputy-Lieutenant  of  Smrcy, 
and  had  recently  been  elected  High  SheriC  He 
became  a  member  of  the  SodeQr  of  Arts  in  1904. 


MSETINOS  OP  THE  SOCIETY. 

Ordihary  Meetings. 
Wednesday  evenings,  at  8  o'clock : — 

ArUL  13.— '*The  Indostclal  Resonrces  of  the 
State  of  Matto  Grosio,  BraxiL"  By  Giokob  Tor- 
KANCE  Milne,  F.R.G.S.  Colonel  George  Earl 
Church,  F.R.G.S.,  will  preside. 

Mat  3. — "  Recent  Excavations  in  Rome."  By 
Mrs.  Burtox-Bxown. 


Indian  Section. 
Thursday  afternoons,  at  4.30  o'clock : — 

May  II. — "  The  Manufactures  of  Greater  Britain. 
— ni.  India."   By  HekRY  Johm  Tozer.  M.A. 

May  18.— "Plagoe  bx  India."  By  Charles 
Cebighton,  M.D. 

Colonzai.  Section. 
.Tuesday  afternoons  at  4.30  o'clock : — 

May  23.— "The  Cape  to  Cairo  RaUway."  By 
Sir  Charles  H.T.  MbtcalfIi  Bart,  M.Inst.C.£. 


Applied  Art  Section. 
Tuesdays,  at  4.30  or  8  o'clock  :— 

May  2f  4.30  p.m.— "The  Monumental  Treat- 
ment of  Bronze."  By  J.  Starkie^ardher.  Sir 
George  Birdwood,  Kt^iii;iGi^$nSJQ€lgv@ide. 
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MEETINGS  FOR  THE  ENSUING  WEEK. 

HOKDAv,  Apkil  10.. .Civil  EngiDeen,  35,  Great  GrarKC- 
itiTct,  S.W.,  8  p.m.  (Jamet  Forrest  Lecture  ) 
Col.  Rodwa  Eveljn  Bell  Crompton,  "  Unsolved 
Problema  In  Electrical  Enfineerinc." 

Swveron,  la,  Oraat  Gflorge-itreet,  S.W,,  4  p.a. 
Ur.  H.  U.  Cantlejr, "  Fann  BnildisKi." 

Geognphieal,  tfniTerdtjr  of  London,  Buriiiiftoa- 
fsrdeiu,  W.,  H  p.m. 

Cuaan  Clnbt  Charing^cion-iDad,  VX.,  8}  p.m. 

Hedlcal,  It,  Chandoa-itnat,  W„  4p.iB. 

Ti-saDAY,  Apkil  ti„.UnitedSerric«  InititutioB,  'Whitehall, 
S.W.,  3  p.m.  Col.  The  Rlffbt  Hon.  Sir  J.  H.  A. 
Macdonald  (Lord  Kingfsburgh),  "  Tho  Volaateer 

in  1905." 

Asiatic,  >3,  Alberaarle-itreet,  W.,  3  p.m. 

Royal  InttitutioD,  Albemarle -street,  W.,  5  p.m. 

Mr.  Percival  Laodoo,  "Tibet."  (Lecturs  II.) 
National  Service  Leapie,  Caiton-bal),  Weitai niter, 

S.W.,  <i  p.m.   Lord  Newtoo,  "  The  National  aod 

Inqwrial  Advaatafca  of  Unireml,  Naval  and 

MiltUtr  Traininc." 
Medical  and  Cblrurgrica],  ao,  Haaover- square,  W., 

8i  p.m. 

Ciril  Kafinaen.  ts.  Great  George- street.  S.W., 
8  p.m.  Hr.  "William  Marriott,  "The  Maintenaiico 
and  Strenctbening  of  Early  Iron  Bridges." 

Colonial  Init.,  Wbiteball  Rooms,  'Vbitehall-place, 
S.W..  ii  pju.  Sir  Frederick  Pollock,  *'  Imperial 
OrcaaisatloB." 

Hortfcoltnnl,  Vlncent-aqnaie,  Vestmidster,  V"^., 
3  p.m.  Mr.  T.  J.  Powell,  "  Retarded  Potatoes." 

Wkdnbsday,  April  13...SOCIETY  OF  ARTS,  Joho-«tre«*. 

AMpU,  W.C.,  8  p.m.  Hr.  G.  T.  Ullao,  t>The 
IndnatfUlResonrceaofthaSuteof  Uatto  Groaso, 

Brasil." 

Naval  Architects  (at  the  Hoi'sa  of  thk  Socibtt  of 
Anrs),  Jobn-etreet,  Adelphi,  W.C,  13  noon.  1. 
Address  by  the  Chairman,  The  Right  Hon.  the 
Earl  of  Glargow.  a  Mr.  W.  E.  Smith,  "  The 
Design  of  the  Antarctic  Exploration  Vessel  Z>m- 
mvtry."  3.  Colonel  H.  Soliani,  "The  Armoured 
Craiiers  Kmtuga  and  .Nittkiii  of  dte  Imperial 
Japanew  Navy."  4.  Mr.  HertMrt  Kowell,  "Tba 
Kusaian  Volunteer  Fleet." 

Biblical  Afchmriogr,  37,  Gnat  Rnndl-atraet, 
W.C.  4i  p.m. 

Japan  Society,  10,  Haaover- square,  W.,  8}  p.m. 
Mr.  Marcus  B.  Huish,  "  England's  Appreciation 
of  Japanese  Art." 

Royal  Literary  Fund,  7,  Adelpbi-temce,  .W.C, 
3P»'  . 

Bfitiah  Ardueoloflcal  Aawclatloa,  ja,  SacMIlc- 
Street,  V.,  8  p.m. 

Thi-Rsdav,  April  i]...United  Service  lutitution,  Whitcball, 
S.W.,  3  p.m.  Col.  H.  Lo  Roy-Uwie,  "The 
Vcomaniy  la  1903." 

Uinlnsand  Metallnrgy,  Geologlcsl  Sodetr'a  Rooma, 
BurUngten-honse,W.,8p.m.  i.Mr.GnsUvKailer. 
"The  Kedabeg  Copper  Mines."  a.  Mr.  T.  Kirke 
RoM,  "  Refining  Gdd  Bullion  and  Cyanide 
PrecipiUtes  with  Oiygen  Gas."  3.  Mr  George  M. 
Douglas,  "  Wood  Gas  for  Power  Forpcses  and 
Gas  Generator."  4.  Mr.  Philip  Poore,  "  Notes  on 
the  ^itea  District— Gold  Coast  Colony."  5, 
Mr.  R.  O.  Ahlert,  '•Jfdteaon.theN.ew  Dharwar 
Gold  field  of  India."  6.  Mr.  j'amea  Park*  *•  The 
Cause  of  Serregation  in  some  Igaeons  M^mai." 

Royal,  BnrliogtoD-house,  W.,  4)  p.m. 

Antiquarian  Bnrlingtoa.boaae,  W.,  9\  p.m. 


Royal  Institution,  Albemailo-atRet,  W.,  5  'p.m* 
Prof,  R.  Meldola,  "Synthetic  Chemistry."  (Lec- 
ture H.) 

Bloctrical  Engiaeera,  as,  Great  George- street,  S.T.. 
8  p.m.  t  Diacusilon  oa  Mr.  Duddell*B  Report  am. 
the  International   Electrical   Coograaa  at  St. 

Louis.    >.  Mr.   F.  Creedy,  "Ihe  Altemattar 
Current  Series  Motor." 
Historical,  Clifford's-inn  Hall,  Fleet-street,  E.C» 
5  P-m. 

Numismatic,  n,  Albemarle-rtrort,  W.,  7  P-iR. 
MaOienatlcal,  aa.  Albamaito-atraat,  W.,  5}  pjk 
Caaeca  Clah,  Charlng-crow  mnd.  V.C..  It  p.m. ' 
East  India  Association,  Caaton  Hall,  Westminster, 

S.W.,4  p.m.  Shaikh  Abdul  Qadir,  "The  Fntnro 
of  the  Hlsdnstani  Language  and  Literature." 
Naval  Architects  (at  the  HousK  op  thk  Socistv  of 
Arts),  John-street,  Adelphi,  W.C,  is  o'clock,  t. 
Prof.  J.  H.  Bi)t>,  "The  Strength  of  Ships,  with 
Special  Reference  to  Esperiments  and  Calcula- 
tions made  npon  H.M.S.  ir»l/."  >.  Mr.  F.  H. 
Alexander, "  The  Influence  of  the  Proportlona  and 
Form  of  Sblpt  upon  dwir  LDOfitadinRl  Beadinc 
UomenU  among  Wavea.*'  3.  Ur.  J.  Bmlm, 
"  Some  Experiments  on  Structural  Arrangements 
in  Ships."  7}  p.m.  t.  Mr.  R.  E.  Froude. 
"  Model  Experiments  on  Hollow  versus  Straight 
Lines."  >.  Mr.  C.  E.  Stromeyer,  "  The  BSect  of 
Acceleration  on  Ship  Resistance."  3.  Mr.  A.  W. 
Johns,  "The  Effect  of  Mottoo  aboad  on  An 
Rolling  of  Ships."  4.  Heir  S.  Popper,  "  Some 
Results  of  Modd  Experiments  in  X)eep  and  ht 
Shallow  Water." 

Friday,  April  14.. .Naval  Architects  (at  the  Hoirsa  opthb 
Society  op  Arts),  Joha-street,  Adelphi,  W.C, 
la  o'clock.  I,  Mr.  A.  E.  Seaton,  "Margiaa  and 
Factors  of  Safety,  and  their  Influence  on  Marine 
Designs."  a.  Mr.  J.  H.  Heck,  "Notes  on  the 
Variation  of  Angular  Veloci^  in  the  Shafting  of 
Marine  Engines."  3.  Mr.  A.  UaBock, "  A  Medwd 
of  Praveating  Vibration  In  certain  claaaes  of 
Ships."  7}  p.m.  I.  Mr.  E.  L.  Attwoed,  "The 
Admiralty  Course  of  Study  for  the  Tiainiag  of 
Naval  Architects."  3.  Mr.  J.  B.  Millet,  "Sub- 
marine .Signalling  by  Means  <rf  Sound." 

Rojral  lastitntioo,  Albemarle-street,  W.,  q  p.m. 
Lord  Rayleigh,  "The  Law  of  Pressure  of  Gases 
below  Atmo^fbere." 

North-  East  Coast  Institute  of  Engineers  and  Ship. 
bniUeta,  Westgate  -  road,  Newcaado-oa-Trne, 
7|p.m.  Mr.  D.  B.  Uorrisoa,  "Thclaffneareof 
Oil  on  the  Ultimate  Strength  of  Boiler  Furnaces." 

Art  Workers'  Guild,  Clifford'a-inn  Hall.  Fleet- 
street,  B.C.,  8  p.m.    Paper  on  "  Lithography." 

Astronomical,  Burlington -house,  W.,  8  p.m. 

Clinical,  so,  Hanover-square^  W.,  ^  p.m. 

Physical,  Royal  College  of  Scieoca.  South  Kens- 
ington, S.W.,  8  p.m.  I.  Mr.  R.  J.  Sowter. 
"  EUipsiridal  Leaaes."  a.  («)  Dr.  W.  Wataim. 
"The  Determination  of  the  Moment  of  Inertia  of 
the  Magnets  used  in  the  Measweflscnt  of  the 
Horiiootal  Component  of  the  Earth's  Field;  ' 
(A)  Exhibition  of  a  Series  of  Lecture  Eqteri- 
ments  illustrating  the  Properties  of  the  Gaaeoas 
Irons  produced  by  Radium  and  other  Sources. 
Saturday.  Apkil  15. ..Royal  Institntioa,  Albemarle  street 
W.,3p.m.  Lord  RayM^,  "SomeControvrrtid 
Quetttons  of  Optics."  (Lectom  IIL) 


CoRKicnon.— Page  saS^^.  i.  Km  37,  fir 
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PROCEEDINGS  OF  THE  SOCIETY. 


EXCHTEBNTH  ORDINARY^  MEETING, 

Wednesday,  April  12th,  1905 ;  Colonel 
Georgb  Earl  Church,  F.R.G.S.,  in  the 
chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  :— 

Cole,  Dr.  J.  W.  E.,  Mwomboshi  River,  North- 
eastern Rhodesia,  South  Africa. 

Hall,  William  Henry,  Sutistical  Department,  Syd- 
ney, Xew  Soath  Wales,  Australia. 

Hawdon,  Joseph  Wilfiam,  l6»  Windsor*n>ad,  Den- 
mark hill,  S.E. 

Kira%.  Imre,  Tower-house,  Cromwell-road,  S.W, 

Loneden,  Henry,  447,  Oxlbrd-street,  W. 

Meintjes,  LaiuHU  Schmitz,  Alrican  Farms,  Ltd., 
Maribogo  Station,  British  Bechoanalaud,  South 
AfHca. 

Moore,  James,  17,  Donegall-place,  Belfast,  and  The 

Finaghy,  Balmoral,  Belfast. 
Newcomen,  A.  Gleadowe,  Messrs.  Cooper,  Allen  and 

Co.,  Cawnpore,  India,  and  Messrs.  Allen  Bros. 

and  Co.,  14,  Devonshire-square,  E.C. 
Parker,  Walter  Edward,  A.M.,  217,  Haverhill- street, 

Lawrence,  Massachusetts,  U.S.A. 
Tilley,  James  Walter,  F.C.S.,  95A,  Sonthwark- 

street,  S.E, 

Weeks,  Rqfiis  WeUs,  "Devonbrink,"  Tanytown, 
New  York,  U.S.A. 

The  following  candidates  were  ballotted  for 
and  duly  elected  members  of  the  Society  :— 

Arnold,  W.  Hacker,  Messrs.  H.  Whitlock  and  Co., 

Holland-gate,  Keosington,  W. 
Gibbons,  William  Pike,  J.P.,  C.C.,  Kuiton.hoiise, 

Upper  Gomal,  Staffordshire. 
HabibuUah,  Khan  Bahadur  Md.,  Velloie,  North 

Arcot  District,  Madras,  India. 
Henley,  Mrs.  A.  L.,  7,  Oxford- square,  W. 
Jack,   Stuart  Maclean,   42,  Victoria'road,  Upper 
.  Norwood,  S.E. 

Jackson,  Walter  Geoffrey,  Prestwick,  neaj-  Witley, 
Surrey. 


itotiu  Sa:rttafy,  yohn-stntt,  Adtlfiki,  London^  W.C. 

Macdonald,  David  BaJrd,  F.C.S.,  137,  Evhigton- 

road,  Leicester. 
Ridley,    Frank    R.,    10,  Russell-street,  Covent- 

garden,  W.C. 
Scholes,  William,  A.R.CSc,  F.C.S.,  102,  Victoria 

street,  RadcliflTe,  Lanes, 
Tajrlor,  Thomas,  Rosendale,  Newcastle-undor-Lyme. 
Wilkinson,   Heniy  Ernest,   31,  Frioiy-park-road, 

Kilbom,  N.W. 

The  Chairman,  in  introducing  the  reader  of  the 
paper,  said  that  the  subject  of  the  paper  was  the  vast 
area  of  Central  Brazil  known  as  Matto  Grosso,  a 
region  more  than  two  and  a  half  times  the  «ze  of 
France.  Although  its  rivers  had  been  to  a  large 
extent  explored,  the  interior  parts  of  the  country  were 
still  terra  incognita.  The  author  had  lived  in  Matto 
-Grosso  for  several  yean,  and  hod  paid  great  attention 
to  its  mineral  wealth,  its  industrial  resources,  and  its 
future  possitiilities. 

The  paper  read  was — 

-THE  INDUSTRIAL  RESOURCES  OF 
THE  STATE  OF  MATTO  GROSSO, 
BRAZIL. 

By  G.  T.  Milne,  F.R.G.S. 

The  name  of  Matto  Grosso,  or  "  dense 
forest,"  was  given  in  the  seveoteenth  century 
by  the  Portuguese  adventurers,  known  as 

bandeirantes  "  or  "  sertanistas,"  to  the 
country  extending  from  the  north  of  what  is 
now  the  State  of  Goyaz,  Brazil,  to  the  head 
waters  of  the  river  Guapor6.  The  discoveries 
of  gold  which  they  had  made  in  Minas  Geraes 
stimulated  the  ambition  of  these  pioi^eers  to 
push  their  explorations  further  towards  the 
west,  and  when,  after  being  accustomed  to 
the  comparatively  open  country  of  the  high- 
lands of  Sao  Paulo  and  Minas  Geraes,  they 
met  with  a  wide  belt  of  thick  forest  extending 
westwards  for  hundreds  of  miles,  the  change 
in  the  physical  features  of  their  surroundings 
doubtless  suggested  the  name.  How  far  the 
whole  territory  now  known  as  Matto  Grosso 
answers  to  the  description  j^Y  be  inferred 
from  the  fact  that  Eii9it!h«si4otftI^3i9g*^  the 
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State  there  are  wide  tracts  of  open  country 
adjoining  the  rivers  Sao  LoureD9o  and  Para- 
guay, while  the  great  central  table-land  is  also 
more  or  less  open. 

In  the  sixteenth  century  the  Spanish  adven- 
turers had  sailed  up  the  river  Paraguay  on 
their  journey  to  Peru,  but  there  can  be  little 
doubt  that  the  general  exploration  of  Matto 
Grosso  was  not  begun  until  more  than  a 
century  later  by  the  Portuguese. 

Situation  and  Area. 
The  State  of  Matto  Grosso  lies  between 
7°  30'  and  24°  10'  of  south  latitude,  and 
between  50*  35 '  and  65°  10'  west  of  the  Green- 
wich meridian.  It  occupies  the  most  central 
part  of  South  America,  and  is  bounded  on  the 
north  1^  the  States  of  Para  and  Amazonas,  on 
the  west  by  the  Republic  of  Bolivia,  on  the 
south  by  the  Republic  of  Paraguay,  and  on 
the  east  by  the  Brazilian  States  of  Goyaz, 
Minas  Geraes,  Sao  Paulo,  and  Parana.  It  is 
nearly  fiaur-and-a-half  times  the  size  of  Great 
Britain  and  Ireland,  its  area  of  more  tiian 
533,000  square  miles  entitling  it  to  rank  as 
second  only  to  Amazonas,  the  largest  of  the 
twenty  States  forming  the  Brazilian  Republic. 

Physical  Features. 
The  main  physical  features  of  this  vast 
territory  are  the  low-lying  open  grass  lands  of 
the  south  adjoining  the  river  Paraguay  and  its 
tributaries,  the  table-land  forming  the  central 
part  of  the  State,  and  the  forest  belt  already 
mentioned.  The  south-  may  be  said  to  form 
part  of  the  vast  plain  extending  northwards 
from  the  Pampas  of  Argentina  through  the 
eastern  portion  of  Bolivia.  This  plain,  roughly 
described,  stretches  as  far  west  as  the  Andes, 
as  far  north  as  the  great  central  plateau  of 
Brazil,  forming  the  water  parting  between  the 
Amazon  and  the  River  Plate,  and  as  far  east 
as  the  elevated  land  masses  forming  the 
southern  extension  of  that  table-land.  As 
showing  its  gjadual  declivity  towards  the 
River  Plate,  it  may  be  mentioned  that, 
according  to  tlie  engineers  engaged  by  the 
Bolivian  Government  in  the  delimitation  of  the 
frontier  with  Brazil  tn  1878,  the  river  Paraguay 
is  only  288  feet  abo\e  sea  level  at  Corumba, 
although  at  this  point  distant  more  than  1,600 
miles  from  Monte  Video.  During  the  rainy 
season,  which  lasts  from  November  till  April, 
the  river  Paraguay  and  its  tributaries  overflow 
their  banks  and  flood  the  adjoining  plain  for 
an  enormous  distance.  This  part  of  the 
pountry  tbeif  pfesepts  the  ^ppearan^e  ^f  an 


inland  sea,  and  travelling,  which  in  normal 
conditions  can  be  done  on  horseback,  has  then 
to  be  done  by  canoe.  When  the  rain  ceases 
in  the  region  drained  by  the  Upper  Paraguay, 
the  pressure  exercised  by  the  water  in  the 
main  channel  is  withdrawn,  and  the  repressed 
waters  on  the  plain  then  escape.  Owing  to 
this  circumstance,  the  phenomenon  is  pre- 
sented of  a  river  rising  during  its  lower 
courses  when  the  upper  levels  are  subsiding. 

This  flood  plain  is  generally  open  and 
covered  with  pasture  ;  it  supports  thousands  of 
head  of  cattle,  which  during  the  period  of 
flooding  are  driven  off  to  higher  land.  The 
black  soil  appears  to  be  admirably  suited  to 
the  cultivation  of  rice.  Isolated  masses, 
forming  hills  which  rise  £rom  the  plain,  are 
occasionally  met  with,  notably  near  Cwunoba, 
and  ftirther  north  near  the  banks  of  the  river 
Paraguay. 

The  table-land  I  have  mentioned  extends 
across  the  State  in  a  W.N.W.  direction  from 
Goyaz  to  the  cataracts  of  the  Rio  Ma^ira. 
Its  eastern  portion,  which  is  known  as 
the  Chapada,  a  name  commonly  used  in 
Brazil  to  denote  a  table-land,  also  extends 
towards  the  south  until  it  joins  the  hills 
of  Paraguay,  while  the  western  portion  is 
knon-n  as  the  Serra  dos  Parecis  (from  the 
tribe  of  Indians  of  that  name),  and  the 
Cordilheira  Geral  or  General  Range.  From 
the  latter  there  is  an  extension  towards  the 
nonh  lying  to  the  west  of  the  Tapajos  River, 
known  as  the  Cordilheira  do  Norte  or  Northern 
Range,  but  this  portion  of  the  State  has  been 
very  imperfectly  explored,  and  existing  maps 
are  more  or  less  conjectural  with  regard  to  it. 

This  plateau  rises  in  some  places  to  a  height 
of  nearly  3,000  feet  above  sea  level,  and  it  has 
been  remarked  that  the  wide  plain  below  looks 
like  a  sea  from  its  edge,  while  the  escarpment 
with  its  inlets  and  promontories  bears  a  curious 
resemblance  to  a  coast-line.  Commenting  on 
this  resemblance,  Dr.  John  W.  Evans,  who 
visited  Matto  Grosso  in  1891,  says,  in  a  valuable 
paper  on  the  geology  of  the  State  contributed 
to  the  quarterly  journal  of  the  Geological  Society 
for  February,  1894,  that  it  is  not  necessary  to 
have  recourse  to  marine  action  for  an  explana- 
tion of  the  present  con6guration  of  the  country. 
As  seen  from  Cuyaba,  the  outline  and  form  of 
the  precipitous  cliffs  of  reddish  sandstone  of 
the  table-land,  distinctly  visible  in  the  clear 
atmosphere  at  a  distance  of  40  miles,  form  a 
striking  feature  in  the  landscape,  while  the 
view  from  the  edge  towards  the  plain  is  cer- 
tainly suggestive     the  se4  as  ^^s^rved  fin»i^ 
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cliffis.  Towards  the  north  the  table-land  is 
believed  to  sink  gradually  towards  the  Amazon 
Valley,  but  the  land  separating  the  rivers 
flowing  north,  is,  as  I  have  before  indicated, 
only  imperfectly  known.  The  table-land  may 
be  regarded  as  forming  the  water  parting 
between  the  river  Amazon  and  the  River 
Plate. 

Towards  the  end  of  the  eighteenth  century, 
Luiz  Pinto,  Captain -General  of  Matto  Grosso, 
attempted  the  canalisation  of  a  short  tract  of 
country  separating  the  Alegre  and  the  Agua* 
pehy — tributaries  respectively  of  the  rivers 
Guaporg  and  Paraguay — with  the  idea  of  open- 
ing direct  communication  between  the  Plate 
and  the  Amazon,  but  the  project  was  aban- 
doned. In  the  quaint  language  of  his  despatch 
to  his  royal  master  in  Lisbon,  "the  equinoctial 
sea  is  united  with  that  of  the  36''  parallel  of 
Bouthem  latitude  by  a  canal  of  3,500  leagues 
formed  by  nature."  His  project  was  grand  in 
conception,  but  I  fear  that  it  would  prove 
practically  impossible  of  execution  except  for 
nangation  of  the  smallest  craft. 

The  country  of  the  plain  more  immediately 
ai^oining  the  plateau  is  somewhat  undulating 
in  character.  The  formation  is  generally  clay 
slate,  with  but  a  thin  layer  of  vegetable  soil 
overlaying  it.  The  vegetation  is  poor,  the 
grasses  being  harsh  and  unsuitable  for  pastur* 
age^  while  the  trees  are  stunted  in  growth. 
The  slates,  which  ara  traversed  by  numerous 
quartz  reefs,  are  sometimes  overlaid  with  a 
cemented  deposit  composed  of  quartz  pebbles 
and  iron  oxides,  locally  known  as  canga.  It 
is  in  these  formations  that  the  early  pioneers 
of  Portugal  found  auriferous  deposits  of  such 
extent  and  value  as  led  them  to  found  the 
present  capital,  Cuyaba>  and  other  mining 
centres  in  the  State. 

On  ascending  the  table-land  somewhat  dif- 
ferent conditions  obtain.  Here  the  slates  are 
overlaid  by  sandstones,  and  the  soil  is 
generally  of  a  dark  red  colour.  The  undu- 
lating surface  is  in  parts  covered  with  thick 
coarse  grass,  which  if  better  in  quality  than 
that  of  the  slates  is  inferior  to  the  rich  pasture 
of  the  flood  plain,  while  there  are  tracts  (such 
as  parts  of  the  Serra  dos  Parecis]  which  are 
sandy  and  barren  in  character.  The  table-land 
is  genially  lightly  timbered  except  along  the 
■  watercourses.  Excellent  coffee  is  raised  at  the 
village  of  Sant  Anna  da  Chapada  on  the  table- 
land near  the  Capital,  and  the  land  generally 
may  be  regarded  as  being  more  adapted  to 
agricultural  than  to  pastoral  pursuits. 

Tb«  forest  firom  which  the  St^te  takes  its 


name  is  thoroughly  tropical  in  character,  and 
presents  similar  features  to  the  great  Amazon 
forest  further  north,  of  which  indeed  it  may  be 
regarded  as  the  southern  expression.  There 
one  finds  the  Hevea,  yielding  Para  rubber, 
vanilla,  balsam  of  copaiba,  jaborandi,  Brazil 
nuts,  several  kinds  of  palms,  and  an  infinite 
variety  of  trees  and  plants  yielding  valuable 
timber,  fibres,  dyes,  and  medicines.  The  cli- 
mate and  soil  are  alike  totally  different  from 
those  of  the  table-land  and  river  plains,  and 
the  natural  products  are  correspondingly 
modified.  The  whole  State  is  a  perfect 
elysium  for  the  botanist,  so  rich  and  varied  is 
the  flora.  Among  other  workers  in  this  field, 
Mr.  Spencer  Moore,  of  the  Natural  History 
Museum,  South  Kensington,  has  rendered 
valuable  service  to  botanical  science  by  a  con- 
tribution to  the  Transactions  of  the  Linnean 
Society,  December,  1895,  embodying  the  re- 
sults of  his  work  in  connection  with  an  expedi- 
tion to  the  country  in  1891-92. 

To  those  in  search  of  sport,  the  country  o&rs 
more  attractions  than  many  other  parts  of  South 
America— jaguar,  puma,  tapir,  antbear,  camp 
and  forest  deer,  and  wild  pig  are  all  to  be  met 
with,  as  well  as  numbers  of  smaller  animals, 
while  winged  game  is  varied  and  abundant. 

Climate. 

The  main  factors  determining  the  climatic 
differences  of  the  State,  are  the  division  of  the 
wet  and  dry  seasons,  and  the  differences  in 
altitude.  The  rains  in  and  about  the  valley 
of  the  Upper  Paraguay  begin  about  October 
or  November,  and  continue  until  about  April 
or  May.  The  amount  of  rainfall  is  considerable, 
especially  in  the  forest  belt;  but  in  Cuyaba, 
the  capita],  it  is  less.  As  the  result  of  three 
years  observations  in  Cuyaba,  Dr.  Morsback 
states  in  the  "  Revista  do  Observatorio,"  pub- 
lished at  Rio  in  1890,  that  the  annual  average 
amounted  to  1,166  mm.;  this  is  between  45 
and  46  inches.  Thunderstorms  usually  accom- 
pany the  rains.  During  this  period  the  heat 
is  considerably  less  than  in  the  dry  season. 
The  maximum  of  heat  is  probably  attained  in 
the  month  of  September—/.?.,  immediately 
preceding  the  rainy  season.  The  mean  annual 
temperature  at  CorumbEi  is,  according  to  the 
Belgian  Consul  there,  29°  Cent.,  but  that  of  the 
capital  is  lower.  According  to  observations 
published  in  Dr.  Joao  Severiano  da  Fonseca's 
work,  "  Viagem  ao  redor  do  Brazil,"  the  mean 
annual  temperature  at  Cuyaba  for  1876  was 
2571"  Cent.,  and  for  1877,  zd^ya".  i 

The  forest  regionl^MiuAM^^^I^  the 
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river  plains  u«  also  hot,  but  not  so  enervating. 
When  we  ascend  the  table>Iand  a  delig:htiul 
change  is  at  once  apparent.  Here  the  climate 
is  bracing  as  compared  with  the  other  districts, 
even  at  midday  a  fresh  breeze  mitigates  the 
heat  of  the  sun,  while  the  nights  are  decidedly 
cool. 

As  regards  health,  malarial  fever  is  more  or 
less  prevalent  in  the  forest  belt  and  in  the 
river  valley,  while  goitre  is  noticeable  among 
the  inhabitants  on  the  plateau.  The  fact  that 
yellow  fever  is  unknown  confinns  what  hat 
often  been  stated,  viz.,  that  it  is  never  found 
far  removed  from  the  sea'Coast.  Speaking 
generally,  the  table-land  may  be  considered 
decidedly  healthy  and  admirably  suited  as  a 
place  of  residence  for  Europeans,  while  I 
always  found  the  capital,  which  is  730  feet 
above  sea-level,  to  be  quite  healthy. 

Population. 

The  population  of  this  vast  territory  probably 
does  not  exceed  90,000,  not  including  the  wild 
Indian  tribes  of  the  interior,  as  to  which  exact 
data  are  not  available.  It  is  composed  mainly 
of  Brazilians  descended  from  the  early  Portu- 
guese settlers,  whose  living  representatives, 
however,  show  marked  evidence  of  contact 
alike  with  the  negroes  introduced  as  slaves 
from  Africa  and  with  the  aboriginal  Indians. 
Most  of  the  foreigners  settled  in  the  State, 
such  as  Portuguese,  Italian,  or  German,  are 
engaged  in  trading.  The  labouring  classes 
are  nearly  all  native  Brazilians,  a  few  Boli- 
vifins  and  Paraguayans  being  also  met  with. 
The  educated  native  here,  as  in  many  other 
parts  of  Brazil,  while  sometimes  engaged  in 
agricultural  or  pastoral  pursuits,  or  in  com- 
merce, often  limits  his  ambition  to  securing  a 
post  under  Government  when  bis  party  is  in 
power. 

Many  years  ago  the  late  Baron  of  Melga9o, 
an  authority  on  all  matters  relating  to  Matto 
Grosso,  calculated  that  the  wild  Indians 
numbered  25,000,  forming  eighteen  separate 
tribes.  If  this  estimate  were  at  any  time 
reliable,  one  may  safely  assume  that  the  total 
number  is  now  less,  as  intertribal  wars  tend  to 
reduce  the  number,  and  the  untamed  Indian 
tends  to  disappear  before  the  encroachment  of 
civilisation  on  his  domain.  Some  of  the  tribes 
are  stated  to  be  anthropophagous,  and  several 
are  well-known  to  be  hostile  to  the  white  man ; 
as  an  instance  of  this,  I  may  mention  that 
some  few  years  ago  a  persoiul  friend  of  my 
own  was  killed  by  an  Indian  arrow  when 
travelling  in  the  forest  near  the  old  City  of 


Matto  GroMO.  Some  of  the  more  peace&iUy- 
inclined  tribes  engage  in  agriculture,  forming 
large  clearings  in  the  forest,  while  others  live 
on  the  fish  that  abound  in  the  rivers,  or  live  by 
the  chase.  They  are  mostly  of  Tupy  stock,  and 
at  no  time  ai^>ear  to  have  arrived  at  a  degree 
of  civilisation  at  all  comparable  widi  that  of 
the  races  ruled  by  the  Incas  in  Peru  or  Bolivia. . 

Rock  picture  writings  are  found  at  Gahyba. 
on  the  river  Paraguay.  These  appear  to  be 
crude  representations  of  the  heavenly  bodies, 
serpents,  a:  human  hand  and  foot,  and  palm 
leaves,  and  they  are  dmilar  in  character  to  the 
rock  pictures  met  with  in  other  parts  of  Brazil. 
Whether  they  are  the  work  of  a  race  Ioor 
since  extinct,  or  of  the  ancestors  of  the  present 
Indian  tribes,  is  a  question  difficult  to  deter- 
mine. It  may  be  noted  that  it  is  somewhat 
doubtftil  whether  the  aborigines  understood 
the  value  of  gold  when  the  early  pioneers  of 
Portugal  invaded  their  country. 

Means  of  Communication. 

A  glance  at  the  map  wilt  show  that  the 
State  is  extremely  well  watered,  but,  unfor- 
tunately, many  of  even  the  largest  rivers  are 
at  some  part  of  their  course  so  impeded  by 
rapids  as  to  prevent,  or  seriously  interfere, 
with  navigation.  Especially  is  this  the  case 
with  the  rivers  flowing  north  towards  the 
Amazon.  In  compensation  these  very  ob- 
stacles may,  in  some  cases,  be  one  day 
utilised  to  generate  electrical  power  for  rail- 
ways linking  up  river  stretches  open  to  navi- 
gation. At  present  the  sole  means  of  water 
communication  with  the  exterior  is  by  the 
river  Paraguay  and  its  tributaries.  Leaving 
Monte  Video,  one  can  sail  northwards  by 
steamer  for  a  distance  of  over  2,000  miles  to 
Cuyaba,  successively  navigating  the  waters  of 
the  Parana,  Paraguay,  Sao  Louren90,  and 
Cuyaba,  while  the  Paraguay  itself  can,  during 
the  rainy  season,  be  navigated  by  vessels  of 
light  draught  to  within  a  few  miles  of  the 
ancient  mining  centre  of  Diamantino. 

The  Brazilian  Government  maintains  a 
bi-monthly  service  of  mail  steamers  by  the 
former  route,  the  voyage  from  Monte  Video 
to  Corumba  occupjing  about  ten  days.  From 
Corumba  to  Cuyabd  the  voyage  occupies  about 
five  days  and  is  performed  by  light  draught 
steamers.  A  few  small  steamers  are  also 
engaged  in  carrying  freight.  Freights  from 
Monte  Video  to  Corumba  average  about 
£z  3s.  6d.  per  ton,  while  those  from  Corumba 
to  Cuyaba  run  to  over  per  ton.  Beyond 
Cuyaba  navigation  is  obstructed  by^3apids,  but 
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it  seems  probable  that  1^  the  expenditure  of 
a  little  energy  and  capital  it  might  be  opened 
as  £ar  as  Rosario,  a  small  town  some  eighty 
miles  further  north. 

Railways. 

So  far  nothing  has  been  accomplished  in  the 
way  of  railway  construction  within  the  borders 
of  the  State,  although,  even  in  the  time  of  the 
Empire,  various  projects  were  laid  before  the 
authorities  and  concessions  granted.  The 
need  for  a  line  connecting  Cuyaba  with  the 
Federal  capital  at  Rio  is  apparent  on  strategic 
grounds,  because,  in  the  event  of  complications 
arising  with  the  Argentine  Republic,  Brazil 
might  find  her  access  to  Matto  Grosso  through 
the  Parana-Paraguay  river  system  closed,  as 
happened  during  the  Paraguayan  War,  when 
all  goods  had  to  be  brought  to  the  capital  by 
mule-trains  from  Rio.  The  need  is  further 
emphasised  in  the  event  of  revolutions  breaking 
out  in  Matto  Grosso,  as  has  occurred  more 
than  once  since  the  fall  of  the  Empire  in  1889. 

The  Mogyana  Company's  trunk  line  through 
Sad  Paulo  and  Minas  Geraes  has  reached 
Catalao  in  Goyaz,  and  it  is  intended  that  it 
should  ultimately  be  prolonged  to  Cuyaba,  but 
in  the  event  of  this  extension  being  unduly 
delayed  in  execution  it  seems  probable  that 
the  Federal  Government  may  itself  construct 
the  line. 

A  combined  railway  and  navigation  scheme, 
which  when  executed  will  have  an  important 
bearing  on  the  future  of  Matto  Grosso,  as  well 
as  Goyaz,  is  that  dealing  with  the  Araguaya 
and  Tocantins  rivers.  A  concession  has  been 
granted  to  a  Belgian  syndicate  for  the  cod< 
stniction  and  exploitation  of  a  railway  from 
Alcobafa  to  Praia  da  Rainha  to  compass  a 
stretch  of  the  river  Tocantins,  encumbered 
with  rapids  to  such  an  extent  as  to  render 
navigation  impossible.  Navigation  is  already 
open  steamer  between  Para  and  Alcoba^a. 
The  terms  of  the  concession  include  both 
federal  and  State  subventions  for  navigation, 
and  tike  guarantees  of  interest  on  cost  of  con- 
struction of  railway,  while  in  addition  the 
eradicate  will  receive  free  grants  of  land 
adjoining  the  route  amounting  to  about  100,000 
square  kilometres,  and  preference  in  equal 
conditions  in  the  working  of  all  mines  located 
in  a  zone  of  40  kilometres  on  each  side  of  the 
route.  The  district  traversed  by  the  route  is 
said  to  he  rich  in  rubber,  and  in  the  State  and 
city  of  Pari  Goyaz,  and  Matto  Grosso  would 
find  a  ready  market  for  the  surplus  cattle 
firViQ  thefr  plains,  while   tljer^  |s  r90ip  fo|: 
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millions  of  settlers  on  the  heaUhy  table-land  of 
the  two  last>mentioned  States.  The  scheme 
would  afford  the  most  direct  route  of  all  between 
Matto  Grosso  and  Europe  or  the  United  States, 
bringing  Cuyaba  within  300  kils.  of  a  point  of 
free  navigation  on  the  Rio  de  Mortes.  a  tributary 
of  the  Araguaya. 

Another  scheme  of  importance  to  Matto 
Grosso  is  that  which  contemplates  the  construc- 
tion of  a  railway  round  the  falls  of  the  Madeira. 
It  is  one  of  the  oldest  railway  projects  con- 
nected with  the  State,  the  first  concession 
having  been  granted  more  than  thirty  years 
ago.  More  than  one  attempt  has  been  made 
to  carry  it  out,  but  hitherto  without  success. 
It  now  appears,  however,  that  in  the  recent  re- 
adjustment of  frontier  with  Bolivia,  Brazil  has 
undertaken  that  this  road,  so  necessaiy  to 
Bolivia  at  an  outlet  towards  the  Atlantic  for 
the  produce  of  her  eastern  provinces,  shall  be 
constructed  within  four  years.  When  it  is,  the 
Guapor^  and  Mamor6  rivers  will  be  more  ex- 
tensively navigated  than  is  possible  at  present, 
and  the  whole  of  the  western  portion  of  the 
State,  which  is  believed  to  be  rich  in  rubber  as 
well  as  minerals,  should  then  be  opened  up. 

At  present  nearly  all  the  internal  transport, 
where  not  effected  by  water,  is  done  by  pack 
mules  or  oxen.  These  mule,  or  bullock  trams, 
laden  with  rubber  or  agricultural  produce,  are 
frequently  met  with  when  travelling  in  the 
interior,  as,  although  of  late  years  the  State 
Government  has  done  something  towards  im- 
proving the  roads,  these  are,  as  a  rule,  un- 
suited  to  wheeled  traffic  ;  and  it  is  only  in  one 
or  two  districts,  that  the  heavy  covered-in 
carts,  with  solid  spokeless  wheels,  drawn 
by  four  or  five  yoke  of  oxen,  are  met  with. 
One  can  always  tell  when  a  bullock  cart  is 
approaching  long  before  it  is  visible,  by  the 
continuous  singing  sound  caused  by  the 
wheels  revolving  on  ungreased  axles,  it  being 
an  article  of  faith  among  the  drivers  of  such 
vehicles  that  were  the  creaking  sound  to  cease 
the  bullocks  would  cease  to  pull ! 

Transport  by  ox -cart  or  pack -mule  or 
bullock  is  tedious— only  from  20  to  30  miles 
being  covered  in  a  day.  At  sundown  a  camp 
is  formed  near  a  stream,  the  animals  are  turned 
loose  to  graze,  and  the  men  sling  their  home- 
spun cotton  hammocks,  which  form  an  indis- 
pensable  part  of  their  equipment,  among  the 
trees.  Frequently  several  hours  are  spent  the 
next  day  in  rounding  up  the  animals,  when 
the  journey  is  resumed.  Sometimes  the  night 
is  passed  at  a  farmhouse,  where  old-fashioned, 
but  pone  the  less  ^wp(fed  hptpM%Jij^gJ@^r 
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tended  to  the  traveller  and  his  dependents. 
When  one  is  fortunate  enough  to  travel  on 
horse  or  mule  back,  unenctunbered  by  pack 
animus,  it  is  possible  to  cover  50  or  60  miles 
in  a  day. 

Telegraphic  Comuunication. 
Telegraphic  communication  has  existed  for 
some  years  between  the  capital  and  Rio  by 
means  of  an  overland  line,  and  quite  rec«itly 
a  service  has  been  established  between  Cuyaba 
and  Conimbi. 

Agriculture  and  Extractive  Indus- 
tries. 

Agriculture  is  generally  in  a  very  backward 
state,  ao  much  so  is  this  the  case  that  although 
the  total  population  does  not  exceed  90,000, 
excluding  the  wild  Indian  tribes  of  the  interior, 
staples  such  as  flour,  rice,  maize,  and  beans 
are  imported  from  the  exterior.  This  is  partly 
due  to  lack  of  labour.  When  slavery  was 
finally  abolished  in  Brazil  in  1888,  many  fine 
estates  went  out  of  cultivation  in  Matto 
Grosso,  and  could,  a  few  years  ago,  and  pro- 
bably can  still,  be  purchased  for  the  proverbial 
song.  By  the  abolition  of  slavery  the  economic 
position  in  Brazil  was  profoundly  modified, 
and  the  more  inland  parts  of  the  country  have 
not  yet  recovered  from  the  effects  of  so  radical 
a  change.  The  year  following  the  abolition, 
saw  the  downfall  of  the  Monarchy,  and  this 
was  followed  by  a  period  of  political  unrest, 
culminating  in  some  instances  in  disturbances 
of  a  kind  only  too  common  in  South  American 
countries.  A  situation  was  created  &t  from 
favourable  to  the  attraction  of  either  capital  or 
immigrants.  Especially  was  this  the  case 
in  Matto  Grosso,  which  the  tide  of  foreign 
immigration  reaches  but  slowly,  while  Argen< 
tina,  already  well-known  to  emigrants  from 
Southern  Europe,  stands  at  the  gateway 
ready  to  offer  a  home  on  her  wide  plains 
to  all  who  come. 

Our  consular  agent  at  Commbi,  Mr.  C.  C. 
Cooper,  in  his  report  for  1903,  informs  us  that 
the  State  Government  was  making  arrange- 
ments for  the  introduction  of  600  families  of 
Slavonian  origin,  300  of  which  were  for  settle- 
ment on  the  plateau  near  the  capital,  and  the 
remainder  in  the  south  of  the  State. 

There  are  on  the  river  Cuyaba  several 
sugar  factories  properly  equipped  with  modem 
machinery,  which  I  am  informed  have  yielded 
fortunes  to  their  owners.  The  sugar  and 
white  rum  which  they  produce  is  all  consumed 
locally,  and  is  insufficient  in  quantity  to  meet 


the  demand.  The  soil  adjoining  the  rit^f 
seems  specially  adapted  for  growing  sugit- 
cane,  which  is  stated  to  yield  a  crop  for  fifteen 
or  twenty  years  in  succession  without  being 
replanted. 

Of  far  greater  importance  than  agriculture 
are  what  may  be  called  the  extractive  indus» 
tries  carried  on  in  the  State  ;  these  are  the 
collection  of  Paraguayan  tea,  rubber,  and 
ipecacuanha.  The  forests  where  the  Para- 
guayan tea  or  mdte  is  collected  lie  in  the 
south  near  the  Paraguayan  frontier.  Belong- 
ing to  the  State,  they  are  leased  to  a  firm 
in  Rio  de  Janeiro  which  employs  a  large  body 
of  labour,  mainly  Paraguayan,  to  collect  and 
prepare  for  market  the  leaves  of  the  shrub 
known  as  Ilex  Paraguayensis. 

In  1903  the  value  of  the  mate  exported  from 
the  State  was  j^ii8,ooo — considerably  more 
than  half  of  all  the  other  exports  taken 
together.  Most  of  this  mate  is  consumed  in 
Argentina  and  Uruguay,  where  it  still  forms 
the  favourite  beverage  of  at  least  all  the  lower 
class  of  natives. 

Rubber  is  collected  in  the  valleys  of  the 
Xing^,  Tapajoz,  Guapor^,  MEunor^,  and 
Madeira,  and  their  numerous  tributaries, 
where  there  are  extensive  forests  containing 
trees  of  the  Hevea  species.  Of  recent  years 
the  great  demand  for  and  high  price  of 
rubber,  especially  the  favoured  Para,  has  led 
to  increased  attftntion  being  paid  to  this 
branch  of  industry  in  the  State.  A  large 
proportion  of  the  rubber  is  exported  through 
Cuyaba  and  Sao  Luiz  de  Ca9ere8  on  the  river 
Paraguay,  where  it  reaches  the  river  Plate  en 
■route  for  Europe,  although  some  is  also  ex- 
ported vid  the  Rio  Madeira  down^the  Amazon. 

The  industry  is  organised  on  practically  the 
same  lines  as  those  obtaining  on  the  Amazon, 
-riz.,  advances  in  cash  and  goods  are  made  by 
merchants  to  the  owners  or  lessees  of  the 
forest,  who  in  turn  make  advances  to  the 
workmen.  The  forests  are  held  under  title 
from  Govsmment.  Large  profits  are  made  by 
those  engaged  in  the  industry,  but  serious 
lo^es  have  also  to  be  faced  on  account  of 
sickness  or  death  among  the  cutters,  and  also 
through  the  dishonesty  of  the  latter,  who  when 
opportunity  offers  do  not  scruple  to  sell  their 
produce  for  cash  to  merchants  other  than  those 
making  the  initial  advance.  So  far,  I  believe, 
no  attempt  has  been  made  to  cultivate  the 
rubber  tree  in  this  its  natural  habitat.  Judging 
from  results  obtained  in  Ceylon  and  other  parts 
of  the  East,  such  an  enterprise  should  prove 
lucrative,  although  this  is  a  form  of  investment 
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demanding  cotisiderable  patience  on  the  part 
of  the  capitalist,  seeing  that  no  return  can  be 
expected  from  the  trees  for  some  eight  or  ten 
years.  Assuming,  however,  that  no  natural  or 
artificial  substitute  for  rubber  is  found,  it  Seems 
as  if  the  present  high  prices  will  be  main- 
tained, and  even  exceeded,  and  a  plantation 
laid  out  in  a  tract  of  forest  having  a  suiBcicnt 
number  of  naturally  grown  trees  in  working  to 
pay  expenses,  joined  to  the  cultivation  of 
cocoa,  cotton,  or  other  tropical  produce,  as 
well  as  food  supplies  for  the  labour,  offers,  in 
my  opinion,  a  reasonable  prospect  of  success 
from  a  financial  point  of  view.  The  value  of 
the  rubber  exported  from  the  State  for  the 
years  1901-1903  was,  according  to  our  Con- 
sular Agent's  Report,  as  follows:  —  1901, 

^32,783;  1902.  jt37.748;  1903.  ;^4i.404  iSs. 
There  is  an  ad  valorem  duty  of  23  per  cent, 
payable  to  the  State  Government  on  export. 
X  understand  that  recently  new  sections  of 
forest  have  been  opened  up,  so  that  for  some 
time  to  come  the  output  i&  likely  to  increase. 

Another  product  of  the  State  is  ipecacuanha, 
or  "  poaya,"  as  the  natives  term  the  well-known 
drug.  Its  habitat  is  in  the  dense  forest 
bordering  the  right  bank  of  the  river  Para- 
guay and  its  tributaries,  between  the  15th  and 
i6th  parallels  of  latitude.  The  ipecacuanha 
plant  is  small,  growing  only  a  few  inches^' 
above  the  ground ;  its  curious  vermiform  root 
contains  the  active  principle — emetine,  used  in 
medicine.  It  is  dug  up  with  an  iron-shod 
pointed  stick  called  a  saracua,  dried  by  ex- 
posure in  the  sun,  and  baled  for  market.  The 
indust^  is  financed  by  the  same  methods  as 
those  I  have  referred  to  as  being  in  vogue  in 
connection  with  rubber.  The  cultivation  of 
the  plant  in  Johore  has,  I  learn,  been  attended 
with  success,  and  the  risk  which  at  one  time 
appeared  to  be  probable  of  a  diminished  out- 
put through  the  exhaustion  of  the  Matto 
Grosso  forests,  has  now  been  obviated,  as  con- 
siderable quantities  are  now  exported  from 
Johore  plantations.  The  value  of  the  root 
exported  from  Matto  Grosso  in  1903  was 
jf5,ooi  i6s.,  or  a  little  over  a  third  of  what 
had  been  exported  t«'0  years  previously.  There 
appears  no  reason  why  a  plantation  of  ipecac- 
uanha in  Matto  Grosso  should  not  with  proper 
supervision  be  a  success. 

Cattle  Raising. 
In  some  parts  of  the  State  large  herds  of 
cattle  are  raised,  but  the  distance  from  market 
is  an  obstacle  to  fuller  development  of  the 
pastoral  industry.     Near  Sao  Luize  Ca9eres 


on  the  Upper  Paraguay  there  is  an  important 
Saladeiro,  or  meat-preserving  establishment, 
owned  by  a  Belgian  company,  and  extract  of 
meat  figures  among  the  exports  of  the  State 
for  1903  to  the  extent  of  close  on  ;f  13,500, 
showing  an  increase  during  two  years  of  over 
74  per  cent.,  while  for  the  year  under  review 
dried  hides  to  the  value  of  over  ;f  40,000  were 
exported. 

Much  might  be  done  to  improve  the  breed 
of  cattle  by  the  importation  of  firesh  stock  and 
the  subdivision  of  the  vast  estates,  but  at  pre- 
sent the  same  system,  or  rather  lack  of  it, 
exists  in  the  majority  of  cases  as  existed  in 
the  Argentine  Republic  in  the  early  days. 

Mineral  Wealth. 

No  description  of  the  resources  of  the  State 
would  be  complete  without  a  reference  to  its 
mineral  wealth.  This  is  considerable,  and,  as 
I  have  indicated,  it  was  due  to  the  discoveries 
of  gold  early  in  the  eighteenth  centory  that 
Cuyaba  was  founded  in  1719  on  the  left  bank 
of  the  river  of  the  sam6  name. 

The  municipal  records,  still  extant,  show 
that  the  amount  of  gold  on  which  a  tribute  of 
one-fifth  was  exacted  by  the  Colonial  Govern- 
ment on  behalf  of  the  Portuguese  Crown  was 
very  large,  and,  as  contraband  was  commonly 
resorted  to  where  possible,  these  official  data 
must  be  taken  as  under- statements.  From  an 
excavation  near  the  capital,  tradition  has  it 
that  over  150,000  ounces  of  alluvial  gold  were 
extracted  in  a  month.  Whether  this  state- 
ment can  be  accepted  or  not,  the  old  workings 
are  so  extensive  as  to  be  in  themselves 
evidence  of  the  past  importance  of  the 
industry,  as  they  can  hardly  be  regarded  as 
representing  unremunerative  labour.  To-day,' 
during  the  raioy  season  children  may  be  seen 
searching  for  gold  in  the  streets  of  the 
capital  after  a  heavy  rainfoll  has  effected 
disintegration  of  the  soil. 

Other  ancient  mining  centres  are  Livra- 
mento  and  Pocon^  to  the  west  and  south-west, 
and  Diamantino  to  the  north,  in  addition  to 
numerous  villages  in  the  north  and  north-west 
now  completely  abandoned.  The  work  was 
not  always  confined  to  the  gravel  deposits,  as 
in  some  cases  shafts  have  been  sunk  on  small 
but  rich  quartz  leaders,  fi'om  which  the  gold* 
bearing  rock  was  extracted,  crushed,  and 
panned  off  in  bateias — the  name  given  to  the 
wooden  pans  stilt  in  use  in  washing  gold  in 
Brazil. 

Important  diamantiferous  deposits  were  also 
worked  at  Diamantino  some  120  mU^s  north  of 


the  Capital ;  this  town  must  not  be  confounded 
with  the  better  known  town  of  Diantantina  in 
Mioas  Geraes,  where  the  diamond  is  also 
found.  The  Brazilian  diamond  is  met  with 
under  conditions  somewhat  different  from 
those  obtaining  in  the  world-famous  Kimberley 
mines.  So  far  as  I  am  aware  the  "blue 
ground"  and  "  volcanic  pipe  "  formation  has 
not  been  met  with  in  Brazil.  Many  of  the 
stones  occur  in  river  beds  associated  with 
auriferous  gravels ;  in  this  case  they  are 
clearly  derived  from  some  matrix,  the  nature 
of  which  appears  to  be  somewhat  obscure. 
According  to  the  geologists  Derby  and 
Gorceiz,  who  have  made  a  special  study  of 
the  question,  the  Brazilian  diamond  is  also 
met  with  in  a  schistose  granular  quartzite  of  a 
flexible  kind  known  as  Itacolumite,  a  mineral 
which  takes  its  name  from  a  range  of  moun- 
tains near  Ouro  Freto  in  Minas  Geraes,  but 
this  also  may  be  a  secondary  formation. 

The  Erencfa  traveller.  Castelnau,  who  ex- 
plored Matto  Grosso  in  1843-44,  states  that 
sandstones  occur  in  the  vicinity  of  the 
workings  near  Diamantino,  and  from  these  he 
Supposed  the  diamonds  to  be  derived.  Some 
years  ago  a  rich  find  was  made  near  Diaman- 
tino, stones  to  the  value  of  ;£3o,ooo  having 
been  taken  out  in  a  short  time. 

Prbsbnt  Position  op  Mining. 

Mining  operations  both  for  gold  and  dia- 
monds have  declined  in  importance  since  an 
epidemic  of  small-poz  swept  the  State  in  1867, 
and  since  the  abolition  of  slavery.  Until 
recently  they  were  limited  to  the  work  carried 
on  by  individual  native  prospectors.  As  the 
result  of  these,  small  parcels  of  gold-dust  and 
diamonds  are  still  occasionally  acquired  by 
local  merchants.  In  1902,  however,  a  com- 
pany known  as  the  "  Transpacific  Gold-mining 
Company,"  was  formed  at  Charters  Towers, 
Queensland,  with  the  object  of  dredging  the 
river  Cozipo  d'Ouro  for  gold,  under  a  con- 
cession granted  by  the  State  Government. 

This  stream,  which  rises  on  the  plateau  to 
the  north-east  of  the  capital,  falls  into  the 
river  Cuyabi  on  its  left  bank  about  a  league 
below  the  capital.  A  dredge  was  constructed 
by  a  welt-known  New  Zealand  firm,  and 
although  it  capsized  during  a  flood,  it  is  now, 
I  understand,  again  at  work  and  yielding 
satisfiurtory  returns,  a  recent  return  showing 
thir^  ounces  of  gold  for  a  run  of  fifty-three 
hours.  During  the  operations  small  diamonds 
have  also  been  recovered. 

Consular-Agent  Cooper  reports  that  other 
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rivers  in  Matto  Grosso  have  lately  been  pros- 
pected, and  that  new  syndicates  have  been 
formed  on  the  strength  of  the  favourable 
reports  received.  Mr.  Cooper  also  states  that 
he  has  no  doubt  a  great  many  of  the  rivers  are 
rich  enough  to  be  profitably  dredged,. and  that 
capitalists  are  commencing  to  recognise  the 
fact.  I  have  learnt  only  recently  that  reefi 
near  the  capital  are  also  now  being  examined 
OH  behalf  of  English  capitalists,  so  that  it  is 
not  improbable  that  at  no  distant  date  the 
gold  and  diamond  mining  industry,  which  did 
so  much  for  the  State  in  the  past,  may  be 
revived. 

Manganese  and  Other  Minerals. 

An  extensive  deposit  of  manganese  exists  in 
the  mountains  of  Urucum  and  Morro  Grande, 
a  few  miles  south  of  Corumba,  at  a  height  of 
over  a  thousand  feet  above  the  level  of  the 
river  Paraguay.  Mr.  Consul  Cooper  refers 
to  it  in  the  report  which  I  have  already  quoted. 
The  mode  of  occurrence  of  the  deposit  is  such 
as  to  render  extraction  comparatively  easy, 
while  the  height  above  water  level  would 
ensure  immunity  from  water  as  a  disturbing 
fkctor  in  working,  and  at  the  same  time  make 
the  construction  of  an  aerial  cable-way  to  the 
river  Paraguay  easy.  If  a  railway  were 
found  more  convenient,  I  believe  that  sufficient 
electrical  power  could  be  generated  to  operate 
it  from  a  stream  which  rises  in  the  mountiLias 
where  the  deposit  exists.  From  the  railway 
terminus  it  would  be  necessary  to  ship  the 
mineral  in  barges  to  Rosario  on  the  river 
Parana  (a  distance  of  over  1,400  miles)  where 
it  could  be  transhipped  to  ocean  -  going 
steamers.  This  question  of  trans-shipment 
has  probably  hitherto  proved  the  main  obstacle 
to  the  wolfing  of  the  deposits,  but  the  whole 
question  appears  to  be  one  worthy  of  attention 
on  the  part  of  those  interested.  In  other  parts 
of  Brazil  manganese  deposits  are  being  suc- 
cessfully exploited  on  a  large  scale,  and  much 
of  the  ore  is  of  excellent  quality. 

Copper  is  stated  to  exist  on  the  River  Jauni, 
between  Sa5  Luiz  de  Ca^eres  and  the  old  city 
of  Matto  Grosso.  Platinum  is  also  reported 
to  have  been  discovered  near  Diamantino, 
probably  in  auriferous  gravels,  while  deposits 
of  high-grade  iron  ore,  close  to  those  of  man- 
ganese, near  Corumba,  are  practically  inex- 
haustible. 

Mining  Laws. 
The  mining  laws  of  the  State  are  liberal, 
both  as  regards  the  area  granted  for-explor- 
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atiOD,  and  also  as  regards  the  conditions  of 
worldng. 

By  the  Constitution  of  the  Republic,  the 
minerals  are  declared  to  belong  to  the  owner 
of  the  soil,  or  in  the  case  of  public  land,  to 
the  State.  At  present  each  State  has  its  own 
mining  code.  In  Matto  Grossoi  concessions 
to  work  mineral  deposits  are  preceded  by  an 
exploration  right ;  under  this,  one  may  obtain 
the  right  of  prospecting  any  area  up  to  280 
square  miles  in  extent,  on  depositing  a  sum  of 
about  £2^0  with  the  Government.  This  sum 
becomes  forfeited  if  operations  are  not  begun 
within  two  years.  On  completion  of  the  pre- 
liminary operations  the  concession  to  work  is 
made — usually  for  thirty  years.  Under  this 
one  hundred  and  fifty  claims  of  about  170 
acres  each  may  be  pegged  out.  The  royalties 
charged  are  insignificant,  but  there  appears  to 
be  no  guarantee  that  a  heavy  export  duty  on 
the  product  may  not  be  exacted. 

Commerce. 

The  commerce  of  the  State  is  slowly  but 
surely  developing.  Mr.  Cooper,  however,  con- 
siders that  if  the  United  Kingdom  does  not 
participate  more  fully  it  is  solely  due  to  the 
action  of  manufacturers  here,  who  content 
themselves  with  forwarding  catalogues  printed 
iu  English,  whilst  our  Continental  competitors 
have  theirs  translated  into  Portuguese  and 
Spanish,  af^iot  active  agents  at  Conimba 
and  Cuyaba,  and  periodically  send  out  com- 
petent representatives  to  visit  old  clients  and 
form  new  connections. 

Further,  German,  French,  and  North-Ame- 
rican traders  give  longer  credit  to  desirable 
films  than  ours  do,  and  whilst  a  large  majority 
of  local  merchants  would  doubtless  prefer  to 
deal  with  British  firms,  they  are  unable  to  do 
80  owing  to  the  hard-and-fast  conditions 
offered,  and  to  the  want  of  sufiicient  informa- 
tion regarding  our  manufactures. 

Mr.  Cooper's  complaint  as  to  catalogues 
being  printed  in  English  is  one  with  which  the 
public  has  become  familiarised  through  read- 
ing consular  reports  from  almost  every  part  of 
the  world,  and  adds  another  proof,  were  one 
needed,  of  the  lack  of  initiative  which  still 
appears  to  characterise  a  large  section  of  our 
fx>mmercial  community. 

The  total  exports  from  the  State  during  the 
year  1903,  calculated  at  the  exchange  of  is. 
per  milreis,  amounted  to  ^^219,322  13s.  De- 
ducting the  value  of  mate,  or  Paraguayan  tea, 
exported  to  neighbouring  republics,  ;£i  18,000, 
there  is  a  balance  of  ^^101,322  13s..  made  up 


principally  of  rubber,  hides,  and  extract  of 
meat. 

■  From  the  official  returns  it  is.  impossible  to 
determine  what  proportion  of  this  latter  sum 
represents  the  exports  to  the  United  KiDgdom, 
as  the  exports  to  Europe  (nearly  73,000}  are 
entered  as  being  shipped  to  Monte  Video  in 
tran«t.  Germany  and  France  take  a  certain 
proportion,  but  the  greater  part  goes  to  the 
United  Kingdom. 

The  imports  for  the  same  period  amountad 
to  ;^347,3i3.  Of  this  sum  about  55  per  cent, 
represents  imports  from  other  Brazilian  States, 
and  while  nearly  ^^14,000  are  entered  as  the 
value  of  imports  firom  the  United  Kingdom, 
this  latter  figure  does  not  represent  the  total, 
owing  to  the  goods  shipped  out  of  bond  from 
Monte  Video,  and  those  "  in  tranat "  firom 
Europe  introduced  into  the  State  vithout 
proper  classification,  being  entered  as  imports 
from  Uruguay.  Our  exports  to  the  State  com- 
prise :— Hardware,  machinery,  tools,  drugs, 
woollen  and  cotton  goods,  paints,  oils,  cutlery, 
wire  for  fences,  ironmongery,  gunpowder, 
sewing  machines,  printed  goods,  &c. 

Banking  facilities  do  not  now  exist  at  either 
Corumba  or  Cuyaba  since  the  Ban90  Rio  and 
Matto  Grosso  went  -  into  liquidation.  This 
state  of  affairs  tends  seriously  to  hamper  com- 
mercial transactions,  the  importance  of  which 
justifies  the  establishment  of  an  agency  of  one 
of  the  Rio  banks  in  the  opinion  of  our  Consular 
representative. 

Political  Constitution. 
As  a  constituent  part  of  the  Federal  Govern- 
ment of  Brazil,  Matto  Grosso  now  manages  its 
own  internal'  afbirs,  electing  its  own  Governor 
or  President,  and  having  its  own  local  legis- 
lature and  judicature,  besides  sending  repre- 
sentatives to  the  Federal  Congress.  In  the 
time  of  the  Empire  the  Governor  was  nominated 
by  the  Central  Government,  which  appears  to 
have  done  little  towards  advancing  the 
interests  of  a  province  considered  too  remote 
to  be  of  much  importance.  As  showing  the 
ignorance  at  one  time  prevalent  in  Rio 
regarding  the  conditions  of  life  in  Cuyaba, 
a  resident  of  the  latter  was  gravely  asked  by  a 
citizen  of  Rio  if  it  were  true  that  jaguars 
roamed  the  streets  of  the  former  city. 

Principal  Towns. 
Cuyaba,  with  a  population  of  about  15,000, 
is  the  largest  city  in  the  State.  Here  is  the 
residence  of  the  Governor,  the  Legislature, 
and  the  various  Government  (rffices.  including 
a  war  arsenal  B^tdbeduMVa^OlQlgm.  The 
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city  covers  a  large  area,  as  nearly  all  the 
houses  have  extensive  compoands  or  yards 
attached  to  them.  Most  of  the  houses  are  of 
A^ahk,  with  tiled  roofs.  The  streets  are  paved 
with  Mocks  of  quartz,  undoubtedly  extracted 
by  the  pioneer  miners  who  founded  the  city. 
There  is  a  service  of  tramcars  from  the  port  on 
the  river  to  the  city  proper,  and  Cuyaba 
can  boast  of  what  many  a  town  nearer  the 
littoral  cannot,  viz.,  a  proper  water  supply, 
derived  from  the  river  by  pumping  to  a 
reservoir  on  an  elevated  site. 

Next  in  importance  is  Corumba,  situated  on 
the  river  Paraguay,  and  distant  from  the 
Ca[rit.I  about  440  miles  to  the  south.  It  is  the 
se^  of  the  principal  Custom-house  of  the 
State,  and,  in  addition,  is  the  point  where 
goods  in  transit  for  Bolivia  are  cleared. 
Close  to  Corumba  is  the  naval  arsenal  of 
Ladario,  founded  after  the  conclusion  of  the 
Paraguayan  war. 

Sau  Luiz  de  Caf  eres  is  also  of  some  import- 
ance on  account  of  its  exports  of  rubber  and 
ipecacuanha. 

Villa  Bella,  also  known  as  the  City  of  Matto 
Grosso,  is  situated  on  the  river  Guapor^,  and 
until  1820  was  Capital  of  the  province,  but  it 
had  to  be  abandoned  on  account  of  its  un- 
healthiness.  It  is  now  in  a  state  of  decay, 
and  the  former  palace  of  the  Colonial 
Governors  and  other  public  buildings  are 
falling  into  a  state  of  ruin.  A  few  years  ago 
I  was  informed  that  there  were  only  a  few 
inhabitants,  and  that  at  night  the  streets  were 
unsafe  on  account  of  the  incuraons  of  the 
Indian  tribes  from  the  adjacent  forests. 

Thb  Future  Prospects  of  the  Country. 

Endowed  with  great  natural  resources,  there 
can  be  no  doubt  that  in  a  future,  not  perhaps 
remote,  Matto  Grosso  is  destined  to  become  a 
great  and  wealthy  State.  To  achieve  her 
destiny  she  stands  io  need  (probably  more 
than  any  other  State  of  Brazil)  of  capital  and 
labour.  To  attract  this  should  be  the  aim  of 
those  charged  with  the  administration,  and 
one  can  only  wish  success  to  the  recent  efforts 
of  the  Government  directed  towards  the  fnrma- 
tion  of  agricultural  colonies,  and  hope  that  the 
various  projects  for  improving  the  means  of 
communication  and  developing  the  mineral 
resources  of  the  country  may  be  realised. 

It  is  sometimes  said  that  the  twentieth 
century  will  be  one  aS  marked  progress  for 
South  America.  If  this  prediction  be  fulfilled, 
let  us  hope  that  Matto  Grosso  may  share  in  the 
general  prosperity. 
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DISCUSSION. 

Sir  Martin  Conwat  thought  the  members  were 
extremely  indebted  to  the  author  far  the  admirable 
manner  in  which  he  had  put  together  so  much  infor- 
mation, partly  from  his  ovn  observation  and  partly 
from  infonnation  derived  from  the  best  authorities. 
What  always  struck  htm  about  Suuth  America,  not 
only  about  the  particular  district  under  discos^on, 
but  about  many  other  parts  of  the  country,  was  the 
universal  report  obtained  from  everybody  who  visited 
that  part  of  the  world,  and  made  himself  at  all  inti* 
mately  acquainted  with  it,  of  the  great  natural 
wealth  of  those  regions.  Oo  the  other  hand,  the 
general  trend  of  the  energies  of  enei^tic  people  was 
towards  quite  different  regions  of  the  world,  which 
were  not  10  obviously  rich,  and  did  not  present  the 
same  natural  advantages  for  rai»d  devetopment  as 
the  attractive  and  wealthy  continent  of  South 
America.  He  believed  the  time  would  sooner  or 
later  come  when  more  attention  would  be  devoted  to 
South  America.  It  might  very  well  be  that  in  the 
future  the  twentieth  century  would  be  remembered 
as  the  period  in  history  that  efficiently  discovered  that 
continent.  To  him  Sooth  America  was  chiefly  inter- 
esting as  essentially  the  continent  of  romance.  There 
was  no  other  part  of  the  world  where  so  much  romance 
was  left.  The  moment  a  traveller  landed  in  South 
America  he  foond  himself  in  a  country  where  nothing 
was  done  as  he  was  accustomed  to  seeing  it  done  else- 
where. The  people  preserved  a  character  of  their 
own,  which  they  did  not  show  the  smallest  tendency 
to  file  down  and  mould  into  the  recognised  form  of 
the  Western  wmld;  on  the  contrary,  they  had  a 
faculty,  which  he  was  delighted  to  observe,  of  turning 
the  newcomer  very  rapidly  into  one  of  themselves. 
He,  therefore,  had  good  hopes  that  South  America 
would  never  become,  even  in  the  future,  the  kind  of 
smug,  Philistine,  law  and  order,  cold  bath,  hone-t 
behaviour  continent  which  people  were  accustomed  to 
regard  as  the  ideal  of  the  future.  On  the  contrary, 
he  hoped  South  America  would  long  continue  a  region 
of  moderate  law  and  order,  a  place  where  things 
might  happen  unexpectedly,  where  what  happened  one 
day  would  not  necessarily  happen  the  next,  which 
was  not  entirely  thatched  with  newspapers,  and  a 
place  where  advertising  (Ud  not  pay.  Generally 
speaking,  South  America  was  a  most  delightful, 
friendly,  happy  and  romantic  continent,  a  place 
where  a  man  could  go  and  really  have  a  holiday.  He 
therefore  looked  forward  to  the  twentieth  century, 
when  it  made  full  acquaintance  with  South  America, 
bringing  back  faito  the  Old  World  a  sort  of  breeze  of 
freshness  and  a  new  spirit  of  adventure  and  of  life 
which  had  passed  out  of  it. 

Dr.  J.  W.  Evans  congratulated  the  Society  upon 
having  a  paper  on  the  subject  of  Matto  Grosso  by 
one  who  was  perhaps  more  qualified  than  any  of  his 

countrymen  to  speak  on  the  subject,  because  he  had 
lived  longer  in  the  place,  and  had  mor^  oppor- 
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tonities  of  studying  the  characteristics  and  cspadtiea 
of  the  country.  When  be  (the  ^leaker)  visited 
Matto  Grosso  ten  or  twelve  years  ago  he  had  the 
good  fbitniie  to  owet  with  the  antbor,  and  mmld 
always  remember  with  i^eaaore  their  adventoict 
together  in  the  forests  and  in  the  wonderful  plains  of 
that  mighty  region.  Xlie  dimate  in  the  upper  regioos 
was  of  a  very  invigorating  character,  it  being  quite  as 
cold  at  ni^t  as  in  this  country.  Every  foimhouse  in 
that  part  of  the  world  had  a  special  room  set  apart 
for  travdlets.  In  the  centre  of  each  aide  of  the  rotmi 
was  a  book,  to  which  the  hammocks  of  the  traveUers 
were  shmg,  so  that  five  people  could  be  accommodated 
in  each  room.  It  was  on  the  high  plateau  to  which 
the  aotbor  had  referred  that  he  first  made  the  acqnaint- 
ance  of  the  carts  used  in  the  coantiy,  bdng  startled 
aboat  4  o*dock  hi  the  morning  by  what  he  thoagfat 
was  the  sqoeaUng  of  a  drove  of  pi^.  He  hoped  in 
the  near  fixture  the  conntry  would  be  opened  out ; 
with  so  vast  and  beautiful  a  country  there  was  no 
fear  that  Matto  Grosso  would  ever  cease  to  be  a 
country  of  adventure  and  magnificence  to  the  way- 
fiurer. 

Senhor  Crebmoht  (Secretary  of  the  Brazilian 
Embassy  to  the  United  States)  congratulated  the 
aothor,  on  the  part  of  his  countrymen,  on  the 
excellent  paper  he  had  read,  and  expressed  the  hope 
that  the  Chairman,  who  probably  knew  more  about 
the  country  than  anybody  else,  would  give  an  inter- 
esting contribution  to  the  discussion. 

The  Chaixhah  said  the  aathnr  had  referred  to 
Ihe  resources  of  that  wonderful  land  in  the  interior 
of  BrazO,  which  might  be  called  the  heart  of  the 
country,  and  had  in  no  way  drawn  on  his  imagination. 
Anyone  who  had  visited  Matto  Grosso  must  discover 
io  it  a  wealth  of  agricultural  possibilities,  and  perhaps  - 
one  of  the  great  Eldorados  of  the  world.  Ever  since  • 
be  was  a  boy  he  had  heard  of  tbe  riches  of  Cuyabi 
and  its  vicinity.  The  ground  was  highly  mineralised 
in  all  directions,  and  he  believed  it  had  only  been 
scratched  by  the  old  Portuguese  miners,  despite  the 
numbor  of  yean  dwy  had  wmdted  there.  The  reason 
vrt^  Matto  Grono  lay  bllow  to-day  was  because  of  its  * 
inaccessibility.  Once  the  problem  of  easy  communica- 
tion was  solved,  he  ventured  to  assert  that  it  would 
become  one  of  the  richest,  most  prosperous,  and  most 
productive  parts  of  the  Republic  of  Brazil,  Southern 
Matto  Grosso  was  first  crossed  by  Alexio  Garcia, 
a  Portuguese  adventurer,  who  was  landed  by  one  of 
the  Spanish  expeditions  upon  the  coast  of  Santa 
Catheiina.  He  lived  for  many  years  among  the 
Indians,  and  then,  working  his  way  inland,  organised 
an  expedition  to  the  north  of  Paraguay,  which  passed 
through  the  Tapi-Gnarani  tribe  and  its  <^ahoots;  and 
proceeded  to  cross  the  Grand  Chaco  of  Southern 
Bolivia,  and  raid  tbe  empire  of  the  Incas.  That  was 
prior  to  the  time  of  the  celebrated  coatract  in  the  Bay 
ctf  Panama  between  Pizarro,  Almagro  and  Z-uque  for 


tbe  discovery  and  conqtiest  of  the  Inca  Empire;  he 
preceded  Pizarro*s  forces  by  at  least  four  yews,  and  be 
wished  more  credit  couU  be  given  to  the  biave  and 
daring  adventurer.  On  his  letum,  be  foaght  his  way 
back  to  the  upper  waters  of  the  Puagnay,  and 
was  there  IdUed  by  the  Indians,  He  was  loaded 
at  tbe  time  with  gold  and  silver,  which  he 
captured  upon  the  slopes  of  the  mountaiiis  befbie 
he  reached  the  plateau.  A  little  later  than  that 
Senhor  Correa  crossed  the  northern  part  of  Matto 
Grosso,  after  which  a  long  period  of  time  elapsed 
uati!  about  1710  or  1720  a  Portuguese  named  Sntil 
discovered  gold  in  the  vicinity  of  Cnyabfi.  In  1723* 
such  bad  been  tbe  development  in  the  gold  diggings, 
and  such  the  prodigious  quantities  of  King's  Fifths 
paid  at  Sao  Paulo,  that  a  gold  fiever  took  possession 
of  nearly  all  the  people  of  Sao  FwiU^  and  there  was 
amsh  for  the  diggings.  Ibe  route  they  took  was 
that  taken  by  the  slave  hunters,  the  Mamahicos,  who 
were  half-breed  Indians  and  Portngoese.  They 
crossed  tbe  coast  range  at  about  3,000  feet  eleva- 
tion, descended  tbe  Ttet£  river,  reached  tbe  Parani 
which  they  descended  about  100  miles ;  then  went 
up  the  river  Pardo,  and  crossed  over  into  the 
Jaquary  river,  which  entered  the  Paraguay  river, 
and  up  tbe  Paraguay  to  Cuj^ab^.  Many  of  those 
ezpeditiras  were  almost  annihilated  by  the  savages 
in  taking  revenge  for  the  bad  treatment  tbey  had 
received  at  the  hands  of  tbe  Mamalucos.  Later  on, 
trben  the  fame  of  tbe  g<dd  discoveries  became 
known,  many  efforts  were  made  to  reach  Cuyabi  and 
southern  Matto  GiDSso,  The  first  rente  taken  was  Iqr 
way  of  the  Gnaporf  river,  which  separates  Bcdlvia  bom 
Braal,  an  ezp>edition  going  down  that  river  in  174X 
into  the  Madeira,  and  then  to  Para.  In  1746,  Captain 
Souza  crossed  from  Cayab4  over  to  tbe  bead  waters  of 
tbe  Tapajoz  river,  descended  it,  and  reached  Pari, 
reluming  in  1747  by  way  of  tbe  river  Madeira  and 
Guapor£,  talung  a  load  of  goods  with  him.  The 
reaching  of  Matto  Grosso  by  the  Amazon  side 
was  practically  out  of  tbe  question  for  commercial 
purposes,  the  cost  of  transportation  being  so  great. 
For  instance,  in  tbe  Xhij6  River,  lying  east  of  the 
Tapajoz,  there  were  no  less  than  400  miles  of  t^nds 
and  cataracts.  While  the  Tapajoz  was  not  so  com- 
pletely interrupted  by  rapids  and  ^s,  it  was  full 
of  them,  and  at  such  inten'als  that  it  was  a  great 
hardship  to  undertake  its  navigation.  Considering 
that  tbe  Tapajoz  was  1,200  miles  long,  it  would  be 
considered  a  very  large  river  in  the  Old  World. 
There  was  now  a  prospect  of  a  railway  being 
built  round  the  great  bend  of  the  Maddra  to 
avoid  its  falls  and  rapids,  there  being  no  less  than 
nineteen  in  a  distance  of  263  miles,  among  which  be 
was  wrecked  in  1873.  By  a  treaty  made  in  1903 
between  Brazil  and  Bolivia  over  Ae  Acre  question, 
Brazil  undertook  to  build  a  railway  about  zoo 
miles  long  to  avoid  these  falls ;  and  as  it 
at  present  costs  /^8o  per  ton  to  carry  goods 
past  them,  it  would  be  easily  understood  tliat  tbe 
price  would  be  materially  reduced  when..the  railway 
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vus  built.  At  the  upper  terminas  of  the  railway, 
and  coDcenlrating  apon  it  like  the  wings  of  a  fan, 
were  no  less  than  3,000  miles  of  magnificent  navigable 
streams,  many  of  which  could  be  navigated  all  the 
year  ronnd  by  craft  which  drew  six  feet  of  water. 
Whether  Brazfl  could  reach  Matte  Grosso  and  Cuyubi 
hy  that  route  without  spending  considerable  sums 
of  money  in  clearing  out  the  obstructions  which 
existed  in  the  Guapore  was,  to  his  mind,  a  question, 
but  it  was  possible  that  might  be  a  very  excellent 
route  for  the  development  of  western  Matto  Grosso. 
Turning  to  the  plateau  side,  Cuyubi  could  be 
reached  with  18  inches  of  water  at  some  seasons 
of  the  year,  and  at  others  with  a  little  greater 
draught,  but  the  change  of  freights  at  different 
pcrfnts  on  the  river  made  it  rather  an  ex- 
pensive method  of  commuiucation  for  goods. 
Fenonally,  he  believed  Matto  Grosso  wodd  be 
reached  hi  quite  a  difieient  direction.  He  discussed 
the  subject  with  Dom  Pedro  II.  in  1889,  a  few 
months  before  the  fall  of  the  Empire  ;  in  fact, 
Dom  Pedro  entrusted  him  with  the  carrying  out 
of  the  enterprise.  It  was  not  done,  as  the  Empire 
fen  a  few  months  afterwards.  South  -  west  of 
Rio  Janeiro  there  was  a  bend,  and  almost  at 
the  farthest  western  point  it  there  was  the  beauti- 
ful bay  of  San  Francisco ;  and,  if  from  there  the 
old  route  of  the  Mamaluco  raiders  were  taken,  it 
voold  be  about  the  shortest  cut  to  the  headwaters  of 
the  Paraguay  and  Cuyabi  rivers,  and  would  open  the 
country  as  Brazil  desCTved  to  be  opened.  He  thought 
it  might  be  said  of  Brazil  that  until  it  changed  its  policy 
of  develofnng  nothing  but  its  Atlantic  fringe  it  would 
never  be  the  great  country  it  ought  to  be.  At 
the  present  time  countries  which  desired  interior 
development  extended  their  raOways  far  inland, 
which  was  the  case  in  Canada,  the  United 
States,  the  Argentine  Republic,  India,  and  China ; 
and  once  Brazil  threw  one  or  two  main  lines 
of  raflway  into  the  country  from  the  Atlantic  coast, 
its  development  would  be  something  enormous.  That 
rcfeired  more  eaptdaHy  to  the  line  he  had  indicated, 
because  it  would  tap  the  marvellously  rich  resources 
of  Bf^via,  than  which  he  did  not  belin'e  any 
other  region  possessed  equal  ones;  it  would  tap 
Paraguay,  and  would  be  a  grand  trunk  line  for 
a  commerce  with  the  States  which  must  now 
necessarily  lie  dormant  until  such  a  line  is  built. 
The  author  had  referred  to  the  low  elevation  of 
Corumbfi— 288  feet.  When  it  was  remembered  that 
Cuyub&,  according  to  the  observations  of  Ciauss,  was 
only  660  feet  above  the  sea  and  2,000  miles  up  the 
river,  it  gave  one  an  idea  of  the  very  little  fall  there 
must  be  in  the  great  Paraguay  and  Paran&  rivers.  It 
was  exactly  the  same  with  the  AmaziRi.  He  believed 
that  the  3,500  miles  up  the  Amazon,  np  to  the  frontier 
of  Peru,  the  elevation  was  not  200  feet.  The  whole 
of  the  region  of  Central  South  America  was  very  low, 
with  the  exception  of  North-east  Bolivia,  which  lay 
on  a  shelf  about  5C0  or  6co  feet  above  the  lower 
Cfrantvy.  Matto  Gro^  was  nothing  but  the  western 


extension  of  a  vast  sandstone  plain  resting;  on  shales, 
which  again  rested  on  metamorphic  rocks,  and  the 
country,  contrary  to  the  general  idea  of  geographers, 
did  not  slope  trom  the  Andes  to  the  Atlantic,  but  the 
other  way.  It  "bore  out  the  fact,  which  he  thought 
must  now  be  accepted,  that  the  whole  of  Braal  was 
separated  from  the  Andean  region  by  a  vast  inland 
water  communication  of  lakes  and  great  gulfs. 
Biaril  was  interesting  from  every  direction  in 
which  it  was  analysed.  Without  wishing  to  go 
outdde  the  limits  of  the  paper,  he  had  simply 
desired  to  make  a  few  remarks  to  impress  upon  the 
audience  how  the  world  might  reach  the  vast 
resources  of  Matto  Grosso.  It  only  remained  for  him, 
in  conclusion,  to  move  a  cordial  vote  of  thanks  to  the 
author  for  his  excellent  and  comprehensive  paper. 

The  resolution  of  thanks  having  been  carried 
unanimously. 

iSr.  MiUtE,  in  reply,  said  that  lAatever  value  his 
paper  had  it  had  been  considerably  enhanced  by  the 
Chairman's  remarks. 


STATISTICAL  ABSTRACT  OF  THE 
BRITISH  EMPIRE. 

The  Board  oFTrade  has  just  issued  the  first  number 
of  the  "  SUtlstical  Abstract  of  the  British  Empire." 
It  is  intended  to  meet  the  growing  demand  for  statis* 
tical  information  as  to  the  trade,  shipping,  and  pro- 
duction of  the  Empire,  and  especially  as  to  the  trade 
rdations  both  between  the  Empire  and  foreign  coun- 
tries, and  also  among  its  various  constituent  parts. 
It  is  a  most  convenient  compilation.  A  good  deal 
of  its  information  has  already  appeared  in  more  for- 
midable volumes,  but  here  it  is  found  in  handier 
form  with  not  a  little  that  is  new.  It  is  hoped  that 
in  future  numbers  the  information  given,  more  espe- 
cially in  the  section  dealing  with  production,  will  be 
still  more  complete,  and  that  it  may  be  possible  to 
add  further  sections  dealing  wiUi  other  kindred  sub- 
jects. As  a  general  rule,  the  comparative  taUes 
relate  to  a  period  of  years  ending  1903,  but  certain 
Tables  that  have  to  be  compiled  from  the  trade  returns 
of  the  various  colonies  and  possesions  refer  to  1902. 

Our  smallest  possession  in  one  sense  is  our  greatest 
in  another,  Gibraltar,  the  first  of  fortresses,  having 
an  area  of  only  i|  square  miles.  Bermuda  comes 
next  with  19  square  miles.  The  area  of  the  Empire  is 
9,63 1,000  square  miles,  and  in  1901  it  bad  a  popula- 
tion, all  told,  of  360,646,000,  of  which  41,458,721  were 
in  the  United  Kingdom,  and  294,361,056  in  India, 
indnding  the  Native  States.  In  the  twenty  years 
1881-1901  the  population  of  the  Emjare  increased  by 
57,460,000. 

The  growth  or  decrease  in  our  trade  with  the  prin- 
cipal countries  of  the  world,  taking  the  figures  for  the 
six  years  i898-i99$,  are  shown  in  the fbllowii^ Table, 
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which  gives  oar  Imports  frtmi  lad  exports  to  the 
conotriet  named : — 


Counlrr. 


Runia..  I 
Denmark  | 
Germany 


Belgium 


France..  | 

United  / 
States.  ( 

Japan  . .  { 


YuT. 

Import  1. 

Esportf. 

1898 

£ 

20,00  ^,4(2 

l6,7fi,i;74 

1401 

XlAl  \ ,  TOT 

IT.T8l.lto 

189S 

1 1,758,910 

X  060,216 

16,820.070 

A.  7^0.068 

1898 

39,106,992 

cc,647,40o 

J JI    T*  IT^~ 

1903 

.   45.9' 7,366 

57.521,904 

1898 

26.194.527 

30,138,829 

1903 

33.038,097 

20,697,517 

1898 

59,770,422 

35,627,658 

1903 

54,003,496 

39.121,295 

1898 

164.551,814 

65 ,644. 155 

1903 

178.715-386 

79.369,929 

1898 

5.073.543 

12,842,148 

1903 

4.709.254 

11,752,284 

It  wOl  be  seen  that  the  only  country  whose  imports 
and  exports  from  and  to  us  show  decrease  is  Japan, 
and  the  only  other  country  which  shows  a  decrease 

is  France,  whose  imports  to  us  have  fallen  in  the  six 
yeirs  nearly  six  millions,  almost  all  of  which  has 
occurred  in  the  last  three  years,  our  imports  frcxn 
Fnmce  for  1900  being  ji'59,27f,732. 

.The  increase  in  the  trade  of  India  and  the  Colonies 
with  foreign  countries  has  been  great  during  the  last 
fifteen  years.  The  Australian  imports  have  increased 
from  ;£;6,6o2,ooo  in  1889  to  ^^12,975,000  in  1903; 
that  is  they  have  neariy  doubled.  The  imports  of 
the  Dominion  of  Canada  have  in  the  same  period 
increased  from  ^14,535,000  to  /36,i38,ooo;  those 
of  India  from  f  10,314,000  to  jC30,77i,ooo ;  even  the 
West  Indian  Islands  have  increased  their  imports 
fro™  ^2,584.000  to  ^^3,087,000.  So  with  the  exports, 
taking  the  same  fifteen  years  to  1903.  In  1889  the 
Australian  exports  to  all  foreign  countries  (including 
bullion  and  specie)  were  valued  at  ;f4,554,ooo  in 
1903,  they  had  risen  to  j^i2, 716,000,  In  the  same 
period  the  exports  from  the  Dominion  of  Canada  bad 
increased  from  ^^9,690,003  to  ^^17,241,000^  The 
West  Indian  Islands  show  a  slight  dedine — from 
j£^3.7i4O0O  to  j^3.433,ooo— whilst  the  exports  frtnn 
India  have  increased  Aran  ^^32,3  7  7,000  to  ;f  60,358,000. 
The  exports  from  the  Cape  of  Good  Hope,  which 
include  the  value  of  goods  sent  from  the  Transvaal, 
Orange  River  Colony,  and  Basutoland,  for  shipment 
at  South  African  ports  for  foreign  countries,  and 
include  also  "Ships  Stores,"  classed  with  foreign 
countries  in  the  original  trade  returns,  increased 
from  ;^479,ooo  to  ;^3,o78,6oo.  The  exports  of  Natal 
increased  from  £^%^<ooo  b  1889  to  ^612,300  in 
1903. 

If  we  turn  to  the  trade  between  the  United  King- 
dom and  other  parts  of  the  British  Empire,  it  will  be 
found  that  between  1889  and  1903,  our  imports 
of  animals,  living,  for  food,  were  increased  from 
j^"i,629,923  to  ^3,483.253  ;  of  meat  of  all  sorts  from 


j^2,442,279  to  j^8,026,8i4;  of  butter  from  ;fi75,490 
to  jf2,697,536;  of  cheese  from  /i, 583.216  to 
/4,99i,l86;  ofwheat, from /5, 129,084 tO;^io,6s8,472; 
of  fruit,  from  ^^464,964  tO;^i,656,707  ;  of  tea,  fronn 
^"6458,406  to  ^■8,364,007  ;  of  tin  in  blocks,  from 
^2,698,622  to  ;^4,i98,234.  But  our  imports  of  rice 
have  fallen  fr^nn  ^1,842,981  to  ^1,454,284;  of  raw 
sugar  from  jf3t283,63o  .to  ^^632,315,  of  refined  from 
^^6,698  to  ;^437j  of  wool,  raw,  fromj^24,oo9,645  to 
^^18,297,546.  Our  exports  do  not  onvatying 
Increases.  Exports  of  cotton  manufactures  have  fallen 
from  ^^2,685,827  to  ^1,537,364;  of  haberdashery, 
from  jfi, 708,456  to  ^1,706,354;  of  coal,  from 
j^i,996,8i  I  to  ;£i,8i6,286 ;  but  woollen  tissues  show 
a  slight  improvement,  apparel  and  slops  have  increased 
from  ;^4,025,650  tO;^5,637,947  ;  and  all  kinds  of  iron 
and  steel  show  increases,  especially  machinery  and 
mill  work,  from  ^^4,363,177  to  ^7,970,400. 

Taming  to  production,  and  commencing  with  gold, 
the  United  Kingdom  produced  3,890  023.  in  1889 
and  5,495  ozs.  in  1903.  Australia  shorn  a  large 
increase,  from  1,542,550  ozs.  to  4,563,596  ozs.. 
Western  Anstndia  constituting  by  Cu  the  larger  por- 
tion of  the  increase — from  15,493  ozs.  in  1889  to 
2,436,311  in  1903.  New  Zealand  increased  her  out- 
put from  203,211  ozs.  to  533,314  02s..  The  figures 
for  the  Transvaal  are  not  given  earlier  than  for  1901, 
but  the  Dominion  of  Canada  shows  a  large  increase, 
from  62,658325.  in  1889  to  1,032,253  ozs.  in  1902. 
Even  British  Guiana  shows  an  improvement,  from 
20,216  ozs.  to  104,525  ozs.  The  figures  relating  to 
wheat  production  are  very  striking.  The  production 
of  the  United  Kingdom  has  fallen  from  75,883,611 
bushels  in  1889  to  48,818,788  bushels  in  1903.  On 
the  other  hand,  India  produced  256,704,000  bush^ 
in  1890,  and  357,162,139  in  1903.  The  AustraUan 
production  was  very  unequal,  being  34,039,289  bushels 
in  1889  and  74,149,634  io  1903,  but  in  1895  it  fell  to 
18,270,348  bushels,  and  in  1902  was  only  12,378,068. 
The  quantity  of  coal  produced  in  the  United  Kingdom 
has  risen  from  176,916,734  tons  in  1889  to  230,334,469 
tons  in  1903.  In  India  the  output  has  increased  from 
1 ,946, 1 72  cwts.  to  7,438,386  tons ;  in  Australia,  from 
3,976,035  tons  to  7,112,078  tons;  in  the  Dominion 
of  Canada,  from  2,373,485  tons  to  7,139,852  tcms. 
The  iron  ore  produced  in  the  Uidted  Kingdem  shows 
some  decrease,  from  14,546,000  tons  to  13,716,000 
tons ;  but  the  output  of  pig  iron  is  a  little  larger, 
rising  from  8,322,824  tons  to  8,935,063  tons.  Wine 
comes  almost  entirely  from  Australia  and  the  Cape 
of  Good  Hope.  The  Australian  output  has  risen  from 
3,567,025  gallons  in  1893  to  6,159,169  in  1903 ;  but 
the  Cape  output  which  was  5,646,426  gallons  in  1889, 
was  slightly  less  in  1903—5.332,349  gallons.  Tea, 
coming  from  British  India,  Ceylon,  and  Natal,  has 
increased  from  141, 133,984  lbs.  to  361,927,067  lbs., 
the  increase  in  Natal  being  from  43,024  lbs.  to 
1 ,761 ,091  lbs.  Coffee  shows  a  conuderable  decrease, 
from  49,306,636  lbs.  to  38,356,801  lbs.,  largely  owing 
to  Ceylon  having  turned  to  tea,  the  Ceylon  production 
having  shrunk  fr^m    9,865, i84-lbs.^^~  1889  to 


w/r./,4.  <9os.  JOURNAL  OF  THE  SOCIETY  OF  ARTS.  589 


I,  104,544  lbs.  in  1903.  Sagar  too  showi  decrease, 
from  54,7co,ooocwts.  in  1898  to  50,000,000 cwts.  ap- 
proximately in  1903. 

It  is  regrettable  to  lind  that  the  production  of  cotton 
has  made  very  little  headway.  The  total  production 
within  the  Empire  in  1S89  was  1,178,652,000  lbs.,  of 
which  British  India  contributed  1,173,060,840.  In 
1903  it  had  risen  to  1,314,103,000  lbs.,  of  which 
British  India  produced  00  less  than  1,312,474,000 
lbs.  Fiji  has  ceased  to  grow  it,  the  production  of 
lifalta  has  fallen  from  i  350,608  lbs.  to  416,752  lbs., 
that  of  Cypms  from  3,070,208  Ibt.  to  337,120  lbs., 
that  of  Lt^os  from  489,950  Iba.  to  289,841  lbs., 
that  of  Ceylon  from  209,187  lbs.  to  151,704  lbs. 
The  West  Lidian  Islands  are  trying  to  grow  a  little, 
but  Grenada,  which  at  one  time  promised  to  grow  a 
good  deal,  has  fallen  away  from  375,984  lbs.  to 
301,010  lbs. 

The  second  part  of  the  statement  deals  with  ship- 
ping. In  1889  the  tonnage  of  sailing  and  steam 
vessels  on  the  register  in  each  part  of  the  British 
Empire  was  9,471,553  tons,  in  1903  it  had  risen  to 

I I ,  83 1 ,439  tons.  But  there  has  been  steady  decreases 
in  the  tonnage  of  sailing  vessels.  In  1889  it  stood 
at  4,412,824  tons,  in  1903  It  had  fallen  to  2,802,053 
tons.  On  the  other  hand  steam  tonnage  has  risen 
from  5,058,729  tons  in  1889  to  9,029,386  tons  in 
1903.  Nearly  all  the  Colonies  show  some  increase 
with  the  exception  of  the  Dominion  of  Canada,  whose 
tonnage  has  (alien  from  1,022,737  in  1891  to  681,646 
tons  in  1903;  but  the  decrease  has  been  entirely  in 
sailing  ships,  Canadian  steam  tonnage  having  in- 
creased from  113,836  tons  to  205,123  tons.  Iftheship- 
piog  entered  at  principal  ports  in  the  British  Empire  is 
taken,  the  figures  show  that  London  lemains  far 
ahead  of  any  other  port  In  1888  the  sh^inng  entered 
at  the  port  of  London  amounted  to  7,470,949  tons, 
in  1902  it  had  increased  to  10,179,033  tons.  The 
next  in  importance  is  Liverpool  with  6,843,200  iaas 
in  1902,  and  then  Cardiif  with  4,688,088  tons,  the 
Tyne  ports,  namely  Newcastle,  North  and  South 
Shields,  and  Blyth,  coming  very  near  with  4,485,810 
tons.  Glasgow  attracted  no  more  than  1,618,663 
tons.  Of  Colonial  ports  Hong  Kong  ranks  first 
with  no  less  than  8,253,591  tons,  then  follows  Singa- 
pwe  with  5,431,530  tons,  Colombo  with  4,574,271 
tons,  Sydney  with  3,283,399  tons,  and  Melbourne 
with  3.i57>5S4  tons.  In  shqiping  cleared  in  the 
United  Kingdom,  London  was  fint  in  1888  with 
5,470,912,  Cardiff  coming  second  with  5,148,068 
tons,  Liverpool  third  with  4,941,556  tons,  and  the 
Tyne  ports  fourth  with  4,392,727  tons.  But  in 
1902  the  relative  positions  were  changed.  Cardiif, 
among  home  ports,  stood  first  with  7,868,556  tons, 
Ix>ndon  second  with  7,385,085  tons,  Liverpool  re- 
mained third  with  6,314,514  tons,  and  the  Tyne 
ports  fourth  with  6,208,812  tons.  As  with  shipping 
entered,  Htmg  Kong  stood  first  among  C<donial  ports 
with  shipping  cleared  with  8,217,621  tons,  or  nearly 
half-a-miffion  tons  in  excess  of  Cardiff,  and  nearly  a 
million  tons  ahnd  of  Ttondon, 


AUSTRALIAN  TRAMWAY  SYSTEMS.* 

In  no  part  of  the  world,  in  proportion  to  the 
number  of  population,  are  street  tramways  more 
extensively  used  as  a  means  of  passenger  transit  than 
in  the  leading  Australian  State  capitals.  Although 
their  introduction  is  of  comparatively  recent  date, 
their  development  has  been  marvdlous,  and,  as  in 
many  European  and  American  cities,  they  have 
asjdsted  in  making  riding  cheaper  than  walking,  and 
are  causing  the  omnibuses  and  other  conveyances  of  a 
past  generation  to  become  forgotten.  In  Sydney  the 
tramways  were  originally  worked  by  steam  power,  the 
cars  being  double-decked,  like  the  railway  carriages 
on  several  of  the  Paris  snborban  lines,  but  subse- 
quently the  cable  system  was  introduced,  and  later  on 
electricity  became  utilised  as  a  motive  power,  and 
with  such  success  that  it  is  only  a  question  of  time 
when  the  locomotive  and  odile  will  be  found 
dispensed  with.  The  various  tram-lines,  which,  like 
the  railways,  are  the  property  of  the  State,  form 
a  complete  network  of  communication  between  nearly 
every  part  of  Sydney  and  its  subuibs,  thus  assisting  in 
counteracting  the  tendency  to  overcrowding  which 
forms  one  of  the  evils  associated  with  large  centres  of 
population.  The  total  length  of  tram-lines  open  on 
June  30th,  1903,  was  124^  miles,  representing  an 
expenditure  of /3,37i,587  for  construction  and  equip- 
ment, the  number  of  passengers  carried  during  1903 
being  130,405,402.  The  Melbourne  system,  embrac- 
ing a  length  of  48  miles,  43}  miles  of  which  are 
worked  by  cable,  and  4^  miles  by  horse-power,  was 
constructed  by  a  municipal  trust  at  a  cost  of 
705,794,  and  is  leased  to  a  company.  It  is  said  to 
be  the  largest  and  best  cable  system  in  existence. 
The  nnmber  of  passengers  carried  during  the  year 
was  47,564,942.  There  are  also  several  suburban 
lines  worked  by  limited  liability  companies  ^ 
follows : — horse  8^  miles,  electricity  4  miles,  and 
caUe  3^  miles.  In  Brisbane  the  tram-lines  were 
origimdly  worked  by  horse-power,  but  in  1897  it 
became  replaced  by  electricity,  the  tramways  bdng 
the  pnqierty  of  an  English  company,  and  covoing  a 
total  length  of  28  miles.  As  the  traffic  increases, 
exten^ons  are  effected.  At  the  dose  of  190a  Aere 
were  in  the  State  65  miles  of  tramways,  including 
those  in  Brisbane,  the  number  of  passengers  carried 
during  1903  being  18,125,302.  In  Adelaide  there 
are  several  tramway  lines  worked  by  horse-power,  but 
an  attempt  is  being  made  to  secure  the  introduction 
of  the  electric  system.  The  lines  are  owned  by 
private  companies.  In  Western  Australia,  Perth 
has  a  weU-orgaiused  system  of  electric  tramways, 
which,  like  that  in  the  KalgoorUe  Municip^ities,  is 
the  property  of  a  private  company.  Freemantle  and 
Boulder  City  also  will  shortly  be  in  possession  of 
electric  tramway  systems,  constructed  \iy  private 
enterprise  under  municipal  supervi^n.  The  only 
state-owned  tramway  b  that  running  between  the 

■  Contributed  bv  Mr.  Johp  FlurameofSy^n.  Ne*  Sovth 
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port  tii  Roeboune  and  tin  ton  of  CpHid^,  a 

diBtaace  of  8^  miles,  in  the  noirth>vesteni  portitm  of 
tfae  State.  In  Tasmania,  the  Hobart  ttamways  are 
woiked  by  electricity,  and  extend  a  distance  of  about 
9  miles.  They  arc  owned  by  a  private  company,  and 
were  opened  in  1901,  in  which  year  they  carried 
I  •43^1 '  7^  passengers.  There  is  also  a  steam 
tramway  in  the  north-west  portion  of  the  State, 
connecting  Zeehan  with  Williamsford,  a  distance 
of  II  miles,  its  summit  bdng  1,500  feet  above 
sea  level.  Compared  with  other  Anstralian  tram- 
way systems,  that  of  Sydney  is  considerably  the 
most  efficient,  there  being  a  conspicuous  succession 
of  trams  from  eariy  morning  until  midnight,  an 
all-night  service  being  established  on  several  lines. 
During  the  earlier  hours  of  the  day  and  in  the 
evening  the  tram  traffic  is  enormous,  the  cars  running 
almost  every  minute,  being  denselv  crowded.  It  is 
the  same  at  holiday  time,  and  tfae  greater  the  amount 
of  accommodation  provided  by  the  State  Railway 
CommisaoBers  the  denser  becomes  the  crowding.  It 
is  as  if  tfae  whole  population  desired  the  use  of  the 
tramcars.  Yet,  with  all  this  heavy  traffic,  accidents 
are  comparativdy  few,  being  in  most  instances  due  to 
the  diiregerd  of  ordinary  precautions  on  the  part  of 
the  sufferers.  All  the  Australian  electric  systems  are 
on  the  o\-erhead  wire  principle,  which  is  not  found  to 
interfere  with  the  work  of  fire  brigades  to  anything 
like  the  extent  oiginally  anticipated.  The  cost  of 
the  Kew  South  Wales  tramways  was  defrayed  out  of 
loan  revenue,  and  they  constitute  one  of  the  most 
valuable  assets  of  the  State. 


THE  VEGETABLE  PRODUCTS  OP  THE 
EAST  AFRICA  PROTECTORATE. 

East  Africa  has  yet  no  predominatii^  leadmg  pro- 
ducts of  the  vegetable  kingdom,  that  is  to  say,  its 
exports  are  made  up  of  a  great  variety  of  products, 
no  one  of  which  can  be  definitely  said  to  predominate, 
and  &e  settlers  do  not  yet  seem  to  be  quite  certain  as 
to  which  product  will  be  the  staple  of  the  country. 
Potatoes  at  one  time  threatened  to  absorb  the  atten- 
tion  of  tfae  majority,  and  in  the  year  1903,  938  tons 
were  despatched  from  the  vicinity  of  Nairobi,  which 
is  the  natural  centre  of  this  industry.  The  Assistant- 
Deputy  Commisaoner  for  tfae  East  African  Protector- 
ate, in  an  interesting  repoit  recently  recdved  from 
him  says  that  unfortunately  numbers  of  tfae  potato 
growers  lost  heavily  in  their  attempts  to  exploit  the 
South  African  market,  not  through  any  fault  in  the 
tuber  itself,  but  owing  to  the  export  trade  being 
spoiled  through  bad  handling,  careless  selection,  and 
a  general  lack  of  experience  in  tfae  business  both  on 
the  part  of  the  growers  and  their  agents.  The 
total  export  of  potatoes  has  increased  from  /'300  in 
value  to,  roughly  /"3,ooo.  Great  attention  is  being 
paid  to  the  cultivation  of  cotton.  Efforts,  how* 
ever,  have  not  Rdv»ic«d  imch  bc^rand  tlie  experi- 


mental stage.  The  best  cotton  crops  are  bdiered  to 
be  thoae  at  Uie  Indian  settlement  at  Kibos,  ^diere 
imne  75  acies  aie  under  cnUivation.  A  quantify  or 
seed  has  also  been  distributed  among  the  Kavirondo 

chiefs,  and  the  crops  look  very  promising.  Several 
settlers  in  the  direction  of  Fort  Hall  have  tried 
patches  which  promise  well,  and  fairly  good  samples 
have  been  grown  in  Kiki^  and  around  Nairobi. 
These  samples  were  examined  by  the  Britidi  Cotton- 
growing  Association,  and  priced  at  5^  to  bd.  per 
pound.  The  seed  was  Egyptian.  The  castor  oil 
(dant  exists  in  a  wild  state  over  a  great  part  of  East 
Afiica,  and  its  cnltivaticHi  should,  thetefixe,  prove 
easy.  The  seed  is  worth  jfS  to  los.  per  toa. 
There  is  a  biriy  large  local  market  for  the  oO*  ovriag 
to  the  demands  of  the  railway.  There  ate  large  areas 
between  Voi  and  Makindn  where  Sansevein  and  aloe 
fibre  are  to  be  found  iu  a  wild  state.  A  European 
firm  bas  lately  taken  a  lease  of  land  near  Kibwezi  for 
the  purpose  of  working  them.  An  American  fim 
has  taken  op  an  area  for  the  same  purpose  on  the 
river  Tana,  and  is  proposing  to  invest  a  considerable 
amount  of  capital  in  the  undertaldng.  The  fibre, 
propo-ly  prepared,  is  quoted  at  nearly  ^^30  per  ton. 
Anumg  those  who  have  any  knowledge  of  Rhea 
fibre,  the  general  opinbn  is  that  it  will  flooiish  in  the 
Protectorate.  One  planter  has  grown  a  considerable 
quantity  near  NairolH,  and  is  now  offering  cuttings 
and  plants  for  sale.  It  is  a  quick-growing  plant, 
and  it  ^uld  not  take  long  to  prove  its  success  on 
a  large  scale.  The  processes  of  decorticatioB, 
cleaning,  and  bleaching,  however,  are  said  to  require 
considerable  outlay  in  machinery.  Sisal  hemp  is  a 
product  of  the  aloe  family,  and  it  appears  to  grow 
well  round  Nairobi  and  in  other  localities.  It  is 
easily  grown,  easy  to  prepare,  and  the  cleaned  fibre 
commands  a  good  price.  Mauritius  hemp  has  also 
been  proved  to  grow  well.  It  will  flourish  on  almost 
any  soil,  and  is  ea^  to  prepare.  Ground  nuts  aic 
being  grown  by  the  natives  in  various  parts  of  the 
country  with  great  success.  The  price  of  this  product 
is,  however,  low,  and  a  settler  wishing  to  grow  nuts 
at  a  profit  must,  therefore,  cultivate  them  00  a  large 
scale,  using  machinery  as  much  as  possible.  The 
only  enemy  of  the  ground  nut  appears  to  be  a 
borrowing  mole  which  eats  the  nuts  before  they  reach 
maturity.  Both  wheat  and  barley  grow  well  in  any 
part  of  Kikuyu,  and  also  on  the  Nandi  and  Lumbwa 
plateau.  Tfa«re  is  a  considerable  local  demand  for 
wheat,  and  there  is  said  to  be  no  reaaoo,  given 
a  sufficient  supply  to  pay  for  local  milling,  why 
local  flour  should  not  supply  the  whole  of  the 
east  coast,  both  the  Protectorates  and  Zanzibar. 
There  is  an  extensive  market  for  a  good  class  o 
maize  in  South  Africa,  and  many  of  the  settlers  in 
East  Africa  have  considerable  areas  of  South  Afiican 
and  American  seed  under  cultivation.  The  long  red 
native  bean  of  Kikuya  and  Kavirondo  is  in  great 
request  in  Europe  and  South  Africa,  and  attention  is 
being  de\-oted  to  its  cultiv^ion.  Tobacco  grows 
Iwtqriantl^  in  Kikgpt^^^j^^lt^J^i^^^Qnd  Kair, 
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rondo,  and  ts  largely  tiB«d  h/y  the  tribet  inbabiting 
these  places.  So  moch,  however,  hinges  on  the 
expert  eating  of  the  leaf  that  it  is  impossible  to  say 
vhetber  the  native  {dant  has  any  commeniiil  vahw. 
Sugar-cane  flowishes  in  Kikuya  and  Nandi,  but  it  is 
not  expected  that  the  cotmtry  will  be  able  to  do  more 
than  produce  enoagh  for  local  coosumption.  In 
coffee,  experiments  up  to  date  have  been  fairly 
sucoessfol,  hot  the  present  oatput  cannot  be  con- 
sidered as  bdng  on  a  commercial  scale.  What  has 
been  produced  has  .been  formerly  reported  apon. 
The  growing  of  English  fruits  is  being  carried  on 
with  some  snccesa  near  Machakos,  and  there  is  an 
increasing  maiket  for  fruit  alcoig  the  line  of  the 
raOw^.  Experiments  in  sericultore  have  been  coi»> 
ducted  dnring  the  past  two  years  in  the  Kenya 
Province.  Several  ■  hundred  mulberry  trees  erf*  the 
Japanese  variety  have  been  raised.  They  are  ever- 
greo),  and  produce  three  or  four  good  crops  of 
leaves  per  annum.  Sillcworm's  eggs  have  been  in- 
troduced from  France,  and  the  worms  have  flourished 
exceedingly,  the  mortality  in  rearing  bang  only  out 
.per  cent.  The  silk  produced  has  not  yet  been  valued. 


UNITED  STATES  RAILWAYS. 
The  report  on  Uidted  Stfttes  railways,  drawn  up  hy 

the  Hon.  Robert  Collier,  Ihird  Secretary  to  His 
Majesty's  Embas^  at  Washington,  and  recently 
issued  (Cd.  2237),  contains  a  specially  interesting 
review  of  American  railway  affairs.  On  June  30, 
1903,  the  latest  date  for  which  returns  are  availaMe, 
the  total  railway  mOeage  in  the  United  States  was 
207,977,  more  than  a  third  lies  in  the 

territory  nearest  the  Great  Lakes,  bounded  on  the 
south  the  Potomac  and  Ohio,  andon  the  west  1^ 
the  Mssfasippi.  The  area  of  this  territory  is  rou|^y 
a  seventh  of  the  tobd  area  of  the  United  States  (ex- 
cluding Alaska),  but  half  the  population  are  found 
there,  while  16  out  of  the  31  largest  cities  are  wiUidn 
it,  and  three  more  on  its  bordeis.  The  capital  in- 
vested in  the  railways  of  the  United  States  in  1903 
had  reached  a  total  of  ;^2,624,997,970,  51-14  per 
cent,  of  which  was  funded  debt.  In  the  same  year 
dividendB  at  the  average  rate  of  5-70  per  cent,  were 
paid  on  56-06  per  cent,  of  the  stock  invested.  The 
gross  earnings  of  all  the  railwajs  amounted  to 
^^396,009,772,  and  over  70  per  cent,  of  this 
revenue  came  from  the  goods  traffic.  Exc^t  in  the 
extreme  north-east,  and  the  for  west,  the  passenger 
revenue  is  no«4ieTe  moe  dian  24  per  cent.,  nor 
the  goods  revenue  less  than  70  per  cent.,  of  the 
total  earnings.  The  total  worldng  expenses  were 
^261,987,261,  about  21  per  cent,  of  which  was  de- 
voted to  the  upkeep  of  the  road  and  works,  19  per 
cent,  to  the  upkeep  of  rolling  stock,  56  per  cent,  to 
traffic  expenses,  and  rather  less  than  4  per  cent,  to 
general  expenses. 

Railway  servants  are  paid  more  w^es  than  in  this 
covntrjr,  bot  the  cost  of  IMng  is  a       deal  higher, 


In  1903  there  ware  1.312,537  'railway  oflkials  and 
servants  all  daises— 639  Ctnr  eadi  100  miles  of  Hut. 
The  increase  during  the  last  few  years  has  been 
rmarkable.  In  1897  the  total  number  employed 
was  only  823,476,  or  449  for  each  100  miles.  The 
highest  paid  class  of  railway  servants  are  the  train 
men.  The  average  wages  of  a  driver  appear  to  be 
about  t6s.  a  day,  of  a  train  conductor,  13s.,  and  of  a 
fireman,  9s.,  but  as  these  men  are  paid  according  to 
distance,  and  not  by  the  day,  it  is  difficult  to  arrive  at 
a  very  exact  estimate.  Station  men  ordinari^  receive 
from  6s.  6d.  to  7s.  6d.  a  day,  signalmen  and  gai^en 
about  7s. ;  plate-layers  about  5s.r  and  fitters  and 
artisans  emi^oyed  in  the  shops  7s.  to  9s.  6d.  Ntft 
much  has  been  done  towards  helinng  railway  servants 
to  secure  dwellings,  and  only  a  few  railways  have 
established  funds  for  providing  their  servants  with 
sick  pay,  or  with  old-age  pensions. 

Each  of  the  States  of  the  Union  imposes  taxes 
opou  the  railways  within  its  territory,  and  the  Federal 
Government  also  receive  a  small  duty.  The  differeot 
States  levy  taxes  on  the  railways  in  different  ways. 
For  the  year  ended  Jtme  30th,  1902,  the  total  amount 
of  taxes  paid  by  the  railways  was  ^11,346,966, 
of  which  only  jC300,647  was  paid  to  the  Fedeml 
Government.  Much  Ae  ^cater  proportion  of  this 
revenue  is  raised  by  taxes  baaed  on  the  value  of  the 
whole  of  die  property  of  each  railway,  which  is 
arrived  at  either  by  direct  valuaticoi,  or,  indirectly,  by 
the  valuation  of  the  stocks  and  bonds,  or  some 
analogous  method.  In  the  year  mentioned  all  the 
States  raised  the  whole,  or  part  of  the  taxes  levied 
on  the  railways  within  their  borders  upon  values 
arrived  at  by  direct  valuation,  the  sum  thus  recei^-ed 
amounting  to /7,778,473,  and  the  present  tendency 
is  towards  using  this  method  more  and  more.  Many 
States  supplemented  this  by  taxes  levied  on  values 
arrived  at  by  indirect  nlnatim,  and  by  specific  taxes 
upcm  railway  shates,  upnt  gross  or  net  earnings  or 
dividends,  or  upon  traffic. 

There  is  no  uniform  scale  for  the  whole  country  by 
which  passengers'  fares  are  determined.  Much 
depends  upon  the  maximum  charges  permitted  fa^ 
the  laws  of  each  State  through  which  the  railway 
runs.  In  the  East  the  ordinary  fare  for  a  single 
joutney  is  usually  between  id.  and  i^.  a  mile, 
often  the  former.  For  a  return  ticket  reductions  are 
sometimes  made  and  sometimes  not.  The  more  a 
single  ticket  costs  per  mQe  the  more  likely  is-  there 
to  be  a  reduction  on  Uie  return  ticket.  Suburban 
tickets  are  issued  at  a  lower  nte  than  others,  and 
season  tickets  of  various  sorts  are  dao  issued.  Zhe 
New  Yoric  Central  RaOway,  for  instance,  issues 
"  50-trip  family  commutation  tickets"  between  New 
York  and  stations  on  its  varic  n>  lines,  and  some  cases 
more  than  100  miles  away,  at  prices  ranging  from 
30  to  40  times  the  single  journey  fare.  Such  a 
ticket  is  valid  for  a  year,  and  may  be  used  by  the 
person  who  has  bought  it,  or  by  any  member  of  his 
family,  or  servant,  or  visitor  of  hjs,  "Sixty-trip 
monthly  comnmtatioQ  tijg||tfc'e'dig^iiiiO@(W@iH 
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and  Ut  be  osed  fay  <me  penoa  only,  are  inoed  at 
prices  vaiyioE  fnHn  35  Umen  the  dngle  bre  fiw  vety 
ihort  dkuncei,  to  lets  than  eight  dmei  dw  riogle 
fan  for  a  diitance  of  mtm  than  rixty  rnOei  on  a  line 
where  the  trains  are  slow,  and  the  holders  wUl, 
imsiunaUy,  not  use  them  very  often.  "  Forty>six 
trip  monthly  school  tickets"  are  issued  to  school 
children  or  teachers  at  prices  cakulated  on  the  same 
amount  per  journey  as  the  '*Sixty<tiip  monthly 
conunntatioD  tickets.'* 

There  is,  as  a  rale,  only  one  class  of  ordiiuuy 
passenger  carriage,  bat  most  express  trains  contain 
**  parlor  cars "  for  tiavdUng,  in  which  an  extra  &re 
is  charned.  Thb  snpplementaiy  fiue  is  received  by 
the  railway  compuy  if  they  own  the  "parior  cars," 
otherwise  by  the  Pollman  Company,  or  stMne  other 
independent  company  who  have  a  contract  with  the 
railway  company  as  to  the  ninnmg  of  the  vehicles. 
The  same  is  the  case  with  the  ordinary  sleeping 
carriages  (which  are  almost  entirely  owned  by  outside 
companies)  for  a  berth  in  which  an  extra  fare  must  be 
paid  varying  in  amount  according  to  the  accommo- 
dation required,  but  in  no  case  less  than  the  corres- 
ponding "  parlor  car "  supplement.  A  berth  in  a 
"  tourist  car/*  which  is  a  sort  of  second-class  sleeping 
carriage,  costs  half  as  much  as  a  berth  in  an  ordinary 
slee[nng  carriage.  The  extra  *GueB  are  snppoaed  to 
be  calcnlated  on  a  time  basis  rather  than  a  mileage 
basis — 8s.<  4d.  a  night,  and  4s.  ad.  a  day  for  the 
ordinary  accommodation— but  in  practice  tbe  sleep- 
ing carriage  supplement  usaally  approximates  ^d.  a 
mile  tfaroaghont.  The  "parlor  car"  supplement 
is  in  some  cases  consderably  less  than  this,  and  in 
others  about  the  same.  Dining  cars  are  usually 
owned  by  the  railways.  East  of  Chicago  the  ordinary 
charge  for  all  meals  is  4s.  2d.  each ;  west  of  Chicago 
meals  are  generally  served  d  la  carte,  partly  because 
travdlers  in  this  part  of  the  country  have  less  money 
to  qiare,  and  partly  because  it  is  fonnd  possible 
this  method  to  feed  more  people  in  a  gjven  time.  It 
is  geoerally  found  there  is  no  profit  in  the  dining-car 
buaness.  The  regnlar  free  allowance  of  tnggage  ig 
150  lbs.,  each  100  lbs.  of  extra  luggage  being  charged 
at  the  rate  of  ix  per  cent,  of  the  single  passenger  fare. 
Travellers  with  round-the-world  tickets,  or  when 
about  to  start  on  long  ocean  vf^ges,  get  350  lbs. 
free. 

In  the  United  States  the  standard  gauge  is,  as  in 
Great  Britain,  4  feet  8 J  inches.  Flat-  footed  rails  laid 
npon  transverse  sleepers,  withoot  the  intermediary  of 
chairs,  are  practicallay  alwajrs  osed.  Tbe  rails  are 
laid  with  broken  joints  ((>.,  the  rail  jdnts  on  either 
ude  are  placed  exactly  or  approximately  opposite  the 
middle  pebu  of  the  raiLt  on  the  other  side).  The 
distance  from  centre  to  centre  of  two  lines  of  rails  is 
13  feet.  The  clear  headway  above  the  level  of  the 
tops  of  the  raits  is  about  15  feet.  The  loading  gauge 
of  American  railways  pemiits  of  the  u^e  of  rolling 
stock  of  large  size.  The  extreme  width  is  orien  more 
than  10  feet,  and  the  extreme  height  of  the  chimneys 
of  some  efigines  is  over  1$  fe^t,   Bi^  modern  engines 


with  their  tenders  frequently  wdgh  in  wttking  order 
as  much  as  150  torn.  This  wd^^t  spread  over  a  total 
wheel-base  of  about  60  ieet  is  by  no  means  smallt  but 
when  the  wdghts  put  upon  the  driving  and  coofded 
wheels  are  considered,  the  figures  are  made  more 
striking.  Taking  Mr.  Collier's  figures,  eight-coupled 
goods  engines  have  as  much  as  90  tons  npon  the 
coupled  wheels,  extending  over  a  wheel-base  of  no 
more  than  17  feet,  and  smne  fonr-coupled  express 
engines  have  27  tons  upon  the  driving  wheels  and  25 
tons  upon  the  coupled  wheels.  The  power  of  the 
boiler  is  commensurate  with  the  wright  of  the  engine, 
the  grate  area  being  often  mote  than  50  square  feet, 
and  the  total  heating  surface  bdng  3,000  and  4,000 
square  feet. 

Mr.  Collier  says  that  the  passenger  trains  are 
frequently  heavy — between  300  and  450  tons — but. 
with  certain  exceptions,  not  particulariy  fast.  The 
best  speeds  are  found  between  Philadelphia  and  tbe 
seaside  resorts  of  Atlantic  City  and  Cape  May,  where 
in  summer  there  are  a  certain  number  of  really  East 
trains.  From  Atlantic  City  to  Camden  (a  suburb  of 
Philadelphia)  via  the  Philadelphia  and  Reading  line, 
one  train  in  the  summer  of  1904  was  for  a  time  ^ven 
only  49  minutes,  start  to  stop,  for  the  55^1  miles, 
iriiile  between  Canden  and  Cape  May,  on  the  Peon- 
sylvania  Railway,  there  is  a  train  which  covers  the 
7S'2  milet  from  Camden  to  Anglesea  Junction  in  73 
minutes,  itart  to  stop.  Betweoi  New  York  and 
Washington,  throu^  a  thicUy-pc^mlated  district, 
and  past  the  great  cities  of  Philaddphia  and  Balti- 
more,  a  very  good  service  is  called  for.  There  are 
two  lines  engaged  in  this  traffic ;  the  distance  in  both 
cases  is  approximately  227  miles,  and  it  includes  a 
ferry  crossing  into  or  from  Xew  York  involving  a  loss 
of  about  a  qoarter  of  an  hour.  From  New  York  to 
Washington  there  are  15  trains  each  day  by  the 
Pennsylvania,  and  10  the  Baltimofe  and  Ohio. 
The  fiutest  takes  5  hoars.  There  are  three  trains 
at  this  speed,  and  seven  mote  in  5^  boats  or 
less.  A  certain  number  of  tliese  trains  perftHm 
start-to-stop  runs  at  average  speeds  of  over 
50  miles  an  hour.  On  the  New  Yoric  Central 
route  between  New  York  and  Chicago  the  "  Joth 
Century  Limited"  covers  the  whole  <)8o  miles 
in  20  hours  in  either  direction.  There  are  a  con- 
siderable number  of  trains  maldng  start-to-stop  runs 
at  over  50  miles  an  hour,  and  the  "  Empire  State 
Express  *'  even  performs  two  runs  at  over  57  miles 
an  hour.  An  examination  of  the  time  tables  of  other 
lines  shows  a  certain  rather  restricted  number  of  tuns 
at  50  miles  an  lioor  or  more.  A  conirideraMe  number 
of  runs  of  100  miles  or  more  without  a  tfop  are  per- 
formed. Further  west  the  trains  get  slower  and  less 
frequent.  The  Illinois  Central  have  three  trains  a  day 
from  Chicago  to  New  Orleans,  the  fastest  ruimiag  at 
an  average  speed  (including  stops)  of  35  miles  an 
hour,  and  tbe  Northern  Pacific  have  two  ttains  a  day 
from  St.  Paul  to  Portland  at  rather  less  than  30  mSes 
an  hour. 

Jlr,  Collier's  ppj^^tfji^OHBgk^Pety  « 
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topics— upon  finance,  Inter-State  and  State  commerce 
commssions,  signalling  arrangements,'  electric  (rac- 
tion,  the  making  up  of  goods  trains,  railway  accidents, 
safety  legislation,  Iwakes,  automatic  couplers,  and 
much  else  of  interest  and  importance  to  all  concerned 
with  railway  affairs. 


ADMIRALTY  CHARTS. 

The  following  ia  the  official  list  of  charts  issued  by 
theHydrc^rapbic  Department,  Admiralty,  in  January 
and  February,  1905  : — 

New  Charts. — 2076— Scotland,  north  coast:  — Loch 
Eriboll.  3466— Germany,  Jade  river: — Wilhelms- 
haven.  180— Sicily  :  —  Taonnina  road.  3473  — 
West  Indies.  Cuba,  south  coast;— Santa  Cruz  del 
Sur  and  approaches.  146 — Alnca,  west  coast: — 
Niger  river  (Nun  entrance).  3478— Africa,  WMt 
coast.  Niger  river  mouth: — Brasa  rirer.  3476 — 
Biy  of  Bengal:— Naaf  river.  3475— P1ulip[Hne 
isluds.  Luzon,  aonth-east  coast : — Matnog  bay  and 
TiUin  strait.  Port  Giibat.  1764— China,  east 
coast : — Amoy,  inner  harbour.  994 — Japan.  Nipon, 
south  coast :— Yeboshi  bana  to  Anon  zald,  including 
Gokasho  ko  and  Hamashtma  ko.  Hasama  ura. 
3472— Japan,  inland  sea  :— Ujino  ko.  2401 — Sea  of 
Marmara.  Plan  added: — Beikos  Umur  and  Buyuk- 
d£r£  bays,  2074— Mediterranean  sea.  Cyp^.  New 
plan;— Kyrenia.  435 — West  Indies.  Cuba.  New 
plan: — P<M  Escondjdo.  2772 — Eastern  Archipelago. 
Anchorages  in  Gilltda  Flan  added Loloda  bay. 
1394— China  sea.  New  plan : — Entrance  to  Kuantan 
liver.  2467 — New  Guinea.  I^s  and  anchorages  on 
the  north  coast.  New  plans: — Janma  road.  Anns 
anchorage.  1510 — Pacific  ocean.  Sandwich  islands. 
I^an  added     Hanapepe  bay. 

Charts  that  have  received  additions  or  corrections 
too  large  to  be  conveniently  inserted  by  hand,  and 
in  most  cases  other  than  those  referred  to  in  the 
Admiralty  Notices  to  Mariners  : — Index  charts,  A 
to  V  (omitting  R).  1686— England,  west  coast:  — 
Fadstow  bay.  2  704— Ireland,  west  coast Blacksod 
1773— Ireland : — Qoeenstown  and  port  ftf 
Cork.  2251— Baltic  sea.  Sheet  II. Kahnar 
sound,  Sk.  2728— Spain,  north  coast  i-Bidassoa 
river  to  cape  Pefias,  i053-~Spain,  North-west  coast : 
— Cape  Pefias  to  Pontevedra  bay.  689— Spain: — 
Gribraltar  harbour.  366— Cape  Verde  islands. 
565— Iceland,  western  portion.  321— North  America. 
Lake  Superior.  II48 — West  Indies.  Leeward 
islands: — Ponce  harbour.  2463 — Alaska :  —  Port 
McArthar  to  Windham  bay.  2462 — Alaska  : — 
Windham  bay  to  Icy  cape.  2461— Madagascar ; — 
Nosi  Vao  to  Pordy  sand.  2871 — Madagascar:  — 
Nosi  Btf,  soathem  andiorages.  492 — India,  west 
coast  :—Aguada  to  St.  George  island.  831— Bay  of 
Bengal :— Elephant  pc^t  to  Cheddba  strait.  823— 
Bay  of  Bengal : — Koronge  island  to  White  point. 
824— Bay  of  Bengal :— Whft;  point  to  Mergui.  923 
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—  Eastern  archipelago  :—Botavia  roads.  2578— 
Philippine: — Eastern  part  of  the  Sulu  sea.  1262 — 
China,  south  coast : — Hongkong  to  gulf  of  Lian-tung. 
1 199— China,  east  coast : — Kue  shan  idands  to  the 
Yang  tse  Kiang.  1602— China,  east  coast:— Ap- 
proaches to  the  Yang  tse  Kiang.  1236— China, 
north  coast ; —  Approaches  to  Port  Arthur,  &c, 
2412-— Japan :^Amoy  to  Nagasaki.  35S— Japan:— 
The  western  coasts  of  Kiusiu  and  Nipon.  3254 — 
Australia,  north  coast :  —  Norman  river  entrance, 
2747— Australia,  south  coast: — Entrance  to  Port 
Phillip,  &c.  1069— Australia,  east  coast : — Port 
Jackson.  1023- Pacific  ocean,  islands  and  anchor* 
ages  in. 

These  charts  are  issued  Mr.  J.  D.  Potter,'  145, 
Minories. 


THE  VARIABILITY  OF  MODERN  AND 
AKCIENT  PEOPLES.* 

In  has  been  generally  supposed  that  modern 
peofdes  deviate  more  widely  than  ancient  pe(^)les 
from  their  respective  means.  The  writer's  investiga- 
tions upon  the  Egyptian  fellahin,  however,  lend  no 
support  to  this  suppoution,  alike  in  length,  breadth, 
and  horizontal  circumference  of  bead  and  in  cephalic 
index.  The  variability  of  the  modem  population  of 
Kena  and  the  neighbouring  district  is  not  sensibly 
different  of  that  of  inhabitants  of  the  same  region  six 
at  seven  thousand  years  ago,  as  deduced  by  Miss 
Favcett  and  others  from  the  Nakada  collection.  So, 
too,  the  vaiialrility  in  cephalic  index  of  andent  Bava. 
tian  sknlla  is  found  to  be  almost  identical  with  that 
of  the  modem  Bavarian  population ;  and  the  vazia- 
lulity  of  the  cephalic  index  in  modem  French  and 
English  doesnotexceed,bat  is  probably  less  than,  that 
in  ancient  Gaulish  and  British  skulls  respectively. 

More  evidence  is  tirgently  needed,  but  what  little 
we  have  supports  the  contrary  hypothesis  that  modem 
and  ancient  populations  living  under  like  conditions 
of  country  and  climate  differ  little  in  variability. 
Professor  Karl  Pearson,  on  the  other  hand,  supposing 
that  a  diminishing  stmg^  for  existence  encourages 
the  persistence  of  individuals  showing  greater  varia- 
UUty,  believes  that  variabUity  increases  with  increas- 
ing civilisation.  The  oppoMte  view,  however,  appears 
tenable,  that  stringent  selection  encourages  greater 
variability.  It  explains  why  in  several  features  the 
oppressed  Copts  show  greater  variability  than  the 
Mohammedan  population  of  Egypt,  and  the  White* 
chapel  series  of  skulls  of  the  i6tb  century  is  more 
variable  than  the  general  upper  middle  and  upper 
class  [>opulatioa  of  modem  England.  The  more 
prosperous  community  tends  to  homogeneity;  in 
other  wcffds,  to  regression  towards  its  mean. 


*  Abstract  of  paper  read  before  Sectf^H.o£^d>«I^itIsh 
4uociaUaD  meeting  at  Ca£l^|j^  %y  bvS^M^"^- 
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PHOTOGRAPHIC  CHEMISTRY, 
la  Iiis  last  I^tsidential  address  to  the  Rc^ 
Photographic  Society,  Sir  William  Aboey,  spealdng 
of  the  progress  wluchliad  been  made  in  three-colour 
photography,  said  : — The  advent  into  the  market  of 
two  such  extraordinary  sensttisers  as  pinachrome  and 
bomocol  will  probably  makie  the  year  a  memorable 
one.  The  latter  is  the  newest  o&pring  of  the  chemist, 
and  has  yet  to  be  investigated  in  a  quantitatit*e 
manner,  but  the  qnalitative  examination  of  it  shows 
that  it  has  capabilities  which  no  single  dye  has  yet 
shown.  He  (Sir  WilUam  Abney)  had  akeady  pub- 
hdied  in  the  photographic  press  the  conditirais  neces- 
sary  to  obtain  an  ideal  photograjAic  plate  for  the 
three-coloar  process,  and  shown  that  it  is  not  the  same 
as  those  necessary  for  perfect  monochromatic  work 
where  colour  luminosity  is  represented  by  various 
luminosity  in  black  and  white.  The  ideal  three- 
colour  plate  then  will  be  a  separate  entity  from  that 
of  the  ideal  orthocbromatic  plate.  It  appeared  to  him 
that  in  the  near  future  we  may  have  the  means  of 
attaining  closely  these  ideals  even  if  we  have  not  got 
them  already.  There  is  one  thing,  however,  that  he 
should  have  wished,  and  that  is,  that  these  new 
aensitisers  might  have  come  from  British  factories 
rather  than  fram  German.  Had  we  festered  technical 
education  amongst  the  middle  classes  in  the  past,  as 
we  are  now  endeavouring  to  do,  we  might  have 
looked  at  home  for  the  production  of  such  sensitive 
derivatives.  As  the  aniline  dyes  were  first  bom  in 
England,  it  is  bitter  to  think  that  for  want  of  trained 
men  nearly  the  whole  of  these  industries  have  left  for 
foreign  shores.  But  we  have  to  thank  our  foreign 
chemists  for  having  given  to  the  world  these  products 
of  dior  research.  It  is  better  to  have  them  now  than 
to  have  to  wait  unlimited  time,  till  our  home  industry 
and  reieaich  have  revived. 


TURKISH   PREPARATIONS  FROM 
GRAPE  JUICE. 

In  Turkey  considerable  attention  is  de\-oted  to  the 
preparation  of  various  articles  from  grape  juice 
which  are  used  as  comestibles  and  are  put  up  tn  a 
very  convenient  form  for  use  when  travelling.  These 
are  as  follows: — "  Basduk,"  in  the  manufacture  of 
which  lieshly  apressed  grape  juice  is  evaporated 
down  to  the  consistency  of  molasses — a  considerable 
amount  of  flour  or  starch  is  mingled  with  it  and  the 
mixture  is  spread  in  thin  sheets  upon  cotton  cloth  and 
exposed  for  two  days  in  the  sundiine.  After  drying, 
Uiese  are  then  removed  from  the  cotton  (a  damp 
cloth  being  applied  to  the  reverse  sde  in  order  to 
loosen  the  sheets),  and  for  three  months  they  are 
preserved  in  tightly  closed  jars.  After  this  period 
there  seems  to  be  no  risk  of  decomposition  in  the 
product',  which  resembles  leather  in  pliability  and 
appearance,  the  colour  being  that  of  the  grapes 
employed  at  the  outset.  "  Kesme  "  is  another  pre- 
paration which  difiiers  from  the  preceding  in  that 


coarse  wheat  grits  are  employed  instead  of  flour  and 
starch,  and  the  resultant  product  is  obtained  in  cakes 
half-an-incfa  tluck,  after  dryii^  on  metal  plates.  It 
is  less  tough  than  the  "  basduk  "  and  more  savoury. 
In  the  preparation  of  "  sujuk  "  {rojik  in  Armenian), 
walnuts  are  strung  closely  together  on  pieces 
of  stout  twine  a  yard  long.  These  strings  are 
immersed  in  the  mixture  of  grape  molasses  and  flour 
described  above,  and  after  receiving  a  coating  aboat 
one-fourth  of  an  inch  in  thickness  are  withdrawn 
and  hung  np  to  dry.  The  last  two  are  preserved  for 
a  few  months  in  jars,  as  in  the  case  of  the  "  basdnk." 
These  three  preparations  are  said  to  be  excellent 
articles  of  food,  the  last  two  being  especially  savoniy. 
They  i^fier  mnch  nutriment  in  a  com[»ct  feim,  and 
are  exceptionally  well  adapted  tat  the  needs  of  the 
Oriental  traveller. 


OBITUARY. 


Gknxral  Cooke,  C.B.— Iient.-General  Antlwiiy 
Charies  Cooke,  a  Kfe  Member  of  the  Society  of  Arts 
rince  1883,  died  on  the  6th  April,  at  his  residotce  ia 
London.  Hewasbom  in  1826,  the  son  of  the  Rev. 
R.  B.  Cooke,  Canon  of  York,  and  was  educated  at 
Southwell  and  the  Royal  Military  Academy,  Wool- 
wich. He  joined  the  Corps  of  Royal  Engineers  in 
1844,  and  was  director  of  the  right  attack  at  the 
Siege  of  Sebastopol  in  1854.  He  was  executive  officer 
of  the  Topographical  Branch  of  the  War  OSee 
i859-69,  uid  commanded  the  Royal  Engineers  in 
Bermuda  1870-73,  and  at  Alexandria  1873-78.  He 
served  as  Director-General  of  Ordnance  Survey 
Great  Britain  and  Irehnd  [878-83.  He  was  Cdonel- 
Commandant  Royal  En^neers  ranee  1900,  and 
edited  the  Aide  M6moire  for  the  Corps  (tf  Royal 
Engineers. 


THE  LIBRARY. 

The  following  books  have  been  presented  to  the 
Library  since  the  last  announcement : — 
Arnold,  Herbert.— l%e  Popular  Guide  to  Hoose 

Painting,  Decoration,  &c.    Manchester :  John 

Heywood.    1905.   Presented  by  the  fttblishers. 
Australia,  Year-Book  of,  1904.   Presented  by  the 

Agent-General  for  New  South  Wales. 
Barlow,  Glyn,  M.A.— Industrial  India.  Madras: 

Natesan  and  Co.   Presented  by  the  Publishers. 
Beadle,  Clayton. — Chapters  on  Pa{>etn)aking.  Vol.  I. 

London :  H.  H.  Grattan.    1904.   Presented  by 

the  Author. 

Blondlot,  R.— "  N  "  Rays.   A  Collection  of  Papers 
Communicated  to  Ihe  Academy  of  Sciences,  Paris. 
Translated  by  J.  Garcin.    Limdoa:  I^ongmans, 
Green,  and  Co.    1905.   Pupsented  by  the  Pnb- 
.  lishen.  Digitized  by  dOOg  IC 
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Britidi  RainfiUl,  1903.    Compiled  by  H.  R.  Mfll, 

D.Sc.,  LL.D.    I^don:   £.  Stanford.  1904. 

Presented  by  the  Editor. 
Brown,  Adrian  J.,  M.Sc. — Laboratory  Studies  for 

Brewing  Students.   London :  Longmans,  Green, 

and  Co.    1904.   Presented  by  the  Publishers. 
BnsbeU,  Stephen  W.,  C.M.G.,  M.D.— Chinese  Art. 

Vd.  1.   London.    1904.  Presented  by  the  Board 

of  Education. 
Calcutta,  Imperial  Library.— Catalogue  of  Printed 

Books  in  European  Languages.   Ptat  I.  Two 

Vols.   Calcutta.  1904. 
Clausen,  George,  A.R.A.— Six  Lectures  on  Paiiit< 

ing.   London :  Elliot  Stock.  1904. 
Coghlan,  T.  A. — A  Statistical  Account  of  Australia 

and  New  Zealand,  1902-3.   New  South  Wales 

Statistical  Register  for  1902  and  previous  years. 

Sydney.  1904.    Presented  by  the  Agent-General 

for  New  South  Wales. 
Cnnynghame,   H.,  C.B.,    M.A.— A  Geometrical 

Political  Economy.   Oxford:   Clarendon  Press. 

1904.  Presented  by  tlw  Delegates  of  the  Ress. 
Douglas,  Janes,  LL.D. — Untechmcal  Addresses  on 

Technical  Subjects.  Mev  York:  J.  Wiley  and 

Sous.   1904.  Presented  by  the  Author. 
Dudley,  Lucy  Bronson. — A  Royal  Joomey.  New 

Vork.    rgoi.   Presented  by  the  Author. 
Fry,  George,  F.L.S.,  F.C.S.— The  Varnishes  of  the 

Italian  Violin  Makers  of  the  sixteenth,  seventeenth, 

and  eighteenth  Centuries,  and  their  influence  on 

Tone.   London :  Stevens  and  Sons,  Ltd.  1904. 

Presented  by  the  Author. 
Griffiths,  Harold. — The  Plenum  or  Propulsion  System 

of  Heating  and  Ventilation.   I.ondon :  Simpkin, 

Marshall  and  Co.,  Ltd.   1905.  Presented  by  the 

Author. 

Hawkins,  Cecfl,  H.A. — Elementary  Geometry.  Part 
I.  London :  Blackie  and  Son,  Ltd.  1904.  Pre- 
sented by  the  Publishers. 

India,  Progress  of  Education  in.  Fourth  Quinquen- 
nial Review.  1897-8101901-2.  London.  1904. 
Presented  by  W.  Pollard  Digby,  Esq. 

India,  Rainfall  Data  of,  190J.  Published  by  the 
Meteorological  Department  of  the  Government  of 
India.  Calcutta.  1904.  Presented  by  the  De- 
partment. 

Jobnaaa,  W.  H.— The  Culdvation  and  Preparation 
of  Para  Rubber.  Lcmdon :  CrosI^  Lockwood 
and  Son.    1904.   Presented  by  th^  Publishers. 

Jordan,  W.  Leigbton. — Astronomical  and  Historical 
Chronology.  London :  Longmans,  Green  and  Co. 
1904.   Presented  by  the  Publishers. 

Kerr,  John  G.,  LL.D. — Constructive  Geometry. 
London :  Kackie  and  Son,  Ltd.  1904.  Presented 
by  the  Publishers. 

Laking,  Guy  Francis,  M.V.O.,  F.S.A.— The  Ar- 
moury of  Windsor  Castle.  European  Section. 
London :  Bradbury,  Agnew  and  Co.  1904. 

Lehfeldt,  R.  A.,  D.Sc— Electro-Chsnistry.  Part  I. 
General  Theory.  London  :  Longmans,  Green  and 
Co.    1904.   Presepted  by  the  Publishers. 
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London  Coanty  Council.— London  Statistics,  1903-4. 
Sutistical  Abstract  for  London,  1904.  Annual 
Report  of  the  Proceedings  of  the  Council  for  the 
year  ended  31st  March,  1904.  Presented  by  the 
London  County  Council. 

Mendeieeff,  D.— The  Principles  of  Chembtry.  Trans- 
lated from  the  Russian  by  G.  Kamensky,  and 
edited  by  T.  H.  Pope,  B.Sc  Two  vols.  Third 
English  Edition.  London :  Longmans,  Green  and 
Co,    1905.   Presented  by  the  Publishers. 

New  Zealand  Oflicial  Vear-book,  1904.  Wellington, 
New  Zedand.  1904.  Presented  by  the  Registrar- 
General. 

Parkinson,  John, — Lays  of  Lo^'e  and  War.  Ardros- 
san  :  A.  Guthrie  and  Sons.  Presented  by  the 
Author. 

Phipson,  Cecil  Balfour.— The  Redemption  of  Labour ; 

or  Free  Labour  upon  Freed  Land.    Two  vols. 

London :  Swan  Soonenschein  and  Co.  1888  and 

1892.  Presented  by  the  Author. 
 The  Science  of  Civilisation.    London : 

Wm.  Hutchiiaon  and  Co.  1903.    Presented  by 

the  Author. 

Ried,  Luigi. — Italian  Grammar  for  English  Students. 
London:  The  Walter  Scott  PuUishing  Co.,  Ltd. 

1904. 

Roberts,  Rawdon,  B.Sc. — Preliminary  Geometry. 
London  :  Blackie  and  Son,  Ltd.  1904.  Presented 
by  the  Publishers. 

Schlich,  W.,  Ph.D.,  CLE.,  F.R.S.— Forestry  in 
the  United  Kingdom.  London  :  Bradbury,  A^Mw 
and  Co.,  Ltd.   Presented  by  the  Publishers. 

•  Manual  of  Forestry.   Vol.  2.  Sylviculture. 

3rd  Edition,  London :  Bradbury,  Agnew  and  Co., 
Ltd.  1904.  Presmted  by  the  Author. 

Sennett,  A.  R.— Across  the  Great  St.  Benuud. 
London :  Bern  rose  and  Sons,  Ltd.  1904.  Pre- 
sented by  the  Author. 

Strange,  Edward  F. — ^Japanese  Colour  Prints. 
London.  1904.  Presented  by  the  Board  of 
Education. 

Thompson,  A.  Beeby.— The  Oil  P'ieldsof  Rusisia  and 
the  Russian  Petroleum  Industry.  London :  Crosby 
Lockwood  and  Son.  1904. 

Tumbull,  V.  H.  —  Elementary  Plane  Geometry. 
London :  Blackie  and  Sou,  Ltd.  1904.  Pre- 
sented by  the  Publishers. 

Victorian  Year  Book,  1903.  Melbourne.  1934, 
Presented  by  the  Government  Statist, 

Wardle,  Sir  Thomas.— Kashmir :  Its  New  SOk 
Industry.  London:  Simpldn,  Marshall  and  Cb, 
1904.   Presented  by  the  Author. 

Webber,  General,  C.B.,  R.E. — General  Sir  Henry 
Drury  Harness,  K.C.B.,  Colonel  Commandant 
Royal  Engineers.  London.  1903,  Presented  by 
the  Committee  of  the  Rcqral  Engineers  Institute, 
Chatham. 

Winch,  Wlliam  H.,  M.  A.  — Notes  on  German 
Schools.  London:  Longmanfe-^reen  aad  Co. 
1904.   Presented  by  OiWiMlisBinLOOgLC 
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GENERAL  NOTES. 


Alcohol  Couuittee. — The  Standard  of  the 
12th  inst.  gives  the  following  anticipations  of  the 
Report  of  Committee  on  the  Industrial  Uses  of 
Alcobol.  The  evidence  taken  by  the  Alcohol  Com- 
mittee, vhose  report  is  now  in  the  hands  of  the 
Chancellor  of  the  Exchequer,  wQl  be  found  to  have 
been  strongly  in  favour  of  the  remissiou  of  the  dnty 
on  spirits  empIo}-ed  in  varioas  textile  maan&ctnreB. 
It  was  directed  towards  the  recall  on  preferentia] 
terms  of  a  large  number  of  trades  whicb  have 
been  abandoned  in  this  coontiy  owing  to  cheaper 
methods  or  mote  liberal  encouragement  abroad. 
It  will  be  found,  we  believe,  that  the  recommenda- 
tions of  the  Committee  favour  the  balance  of  the 
evidence,  and  suggest  the  removal  of  many  restric- 
tions which  have  been  brought  to  Ugbt  by  the 
inquiry.  In  Germany,  alcohol  used  in  local  manu- 
factures is  doty  free.  In  England,  the  duty  is 
legally  recoverable  by  the  manufacturer  on  "  makiiig 
out  a  case  "  for  the  Inland  Revenue.  It  is  a  cnrioas 
feature  of  the  recent  investigations  that  this  latter 
fact  seems  to  have  been  unknown  to  the  manu- 
facturers themselves.  Thus  the  various  induatries 
using  alcoholic  spirit  may,  quite  apart  from  the 
Committee's  report,  should  it  touch  the  point,  seek 
exemption  from  the  duty  if  they  simply  use  their 
powers  nnder  the  Act. 

SuoAK  AND  THE  CoNVKNTlON.  —  In  his  report 
for  1904  on  the  trade  of  the  Netbeilands,  just  issued 
(No.  3331,  Annual  Series),  Mr.  Consul  Rotnnson 
refers  to  sugar,  and  makes  some  observations  that 
may  be  read  with  interest.  The  past  year  was  one  of 
considerable  importance  to  the  sugar  trade  of  all 
European  countries,  being  the  6rst  year  of  the  appli- 
cation of  the  Brussels  Sugar  Convention.  The  ulti- 
mate consequences,  says  Mr.  Robinson,  "cannot  as 
yet  be  entirely  appreciated  for  the  reason  that  it  came 
into  operation  simultaneously  with  a  large  deficiency 
in  the  beet  root  crop.  An  active  and  extensive  speca* 
lative  demand  sprang  up  in  conseqnrace,  and  the 
pricv  of  both  beet  and  cane  sugars  have  been  con- 
siderably advanced."  Beet  sugar,  quoted  at  about 
8s.  4^.  per  cwt.  at  the  beginning  of  the  year,  closed 
at  aboat  t4s.  5^.  on  December  30.  Cane  sugar 
from  Java  rose  from  9s.  3d.  per  cwt.  to  15s.  3d.  per 
cwt.  in  the  same  period.  "  The  part  played  by  the 
Brussels  Convention  in  this  connection,"  says  the 
consul,  "  appears  to  many  competent  observers  to 
have  been  unduly  exaggerated ;  tfaey  express  the 
opinion  that  the  probable  effect  of  the  deficient  crop 
has  been  immediately  exaggerated  by  an  anuy  of 
speculatcffs  working  on  the  apprehensions  of  the 
public,  and  that  the  coming  into  force  of  the  Con- 
vention would,  apart  from  simnltaneons  deficiency  in 
supplies,  have  had  but  a  compa*'ativeIy  insignificant 
tSBeci  on  prices." 


DsviLOFunr  or  AoucinLTtiu  ur  tbb  M^- 
LAT  PBNlNstTLA.— It  WIS  derided  at  the  last  general 
meeting  of  the  Malay  Peninsula  Agricultural  Asso- 
ciation, to  offer  two  prizes  ior  essays  on  "  Rubber,  its 
cultivation,  mode  of  tapping  and  manipulation,"  one 
prize  to  be  for  Para  Rubber,  and  the  other  for  Gutta 
Rambeng.  The  Government  laU  year  inaugurated  a 
series  of  agricultural  shows,  the  next  of  which  is  to 
be  held  at  Penang,  in  August  next.  In  view  of  the 
Karcity  of  Indian  coolie  labour,  the  question  of 
getting  labourers  from  Java  was  mooted. 

CoouE  I.ABOUR  IN  Fiji.— According  to  the 
Annual  Report  on  Indian  Immigralioa  for  1903, 
the  experiment  has  recently  been  tried  of  sending 
coolies  to  Fiji  from  Madras  instead  of  from  Cal- 
cutta. The  general  results  have  not  been  satis- 
factory by  reason  of  the  fact  that  during  the  first 
eight  months  the  percentage  of  sickness  among 
Madras  immigrants  was  much  hi^er  than  is  usual 
among  new  arrivals,  while  their  wage-earning  power 
was  about  one-fomrth  less  thw  the  average  of  other 
immigrants  on  the  same  estate. 

Indian  Steel. — According  to  advices  from 
Calcutta,  the  prot^uction  of  rolled  steel  in  India  on 
a  commercial  scale  from  indigenous  material  has 
recently  been  effected  by  the  Bengal  Iron  and  Steel 
Company,  at  their  Barraker  works.  At  present 
some  500  tons  of  structural  steel  are  produced,  but 
large  rail  rolling  mills  are  contemplated  for  the 
purpose  of  supplying  the  Govwuient  and  other 
railways.  At  present  1,000  tons  of  pig-irtm  are 
produced  each  week,  part  of  which  is  used  by  die 
Bengal  Ircm  and  Sted  Company  itself  for  ndlwi^ 
sleeps,  cast-iron  pipes,  colnmns,  &c. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

UoNDAY,  Apkil  i7...0ptica],  M,  Huover-aqnuw,  W., 
8p.m.  Ur.  A.  J.  Bnll,  "Sow  Notes  oa  Hw 
Natura  of  Vision." 

Britiah  Architects,  g,  Condut-sticot.  W.,  8  p.ik 
Ur.  Uervya  Uacvtner,  "  Gardes  Arcbitecture." 

Actuaries,  Staples  Ton  Halt,  Holbom,  E.C.,  5  p.m. 

Victoria  Institute,  8,  Adelpbi-terrace,  W.C.,  4I  p  n. 
Dr.  J.  M.  Peebles,  "  Essays  on  Immortality." 
TvBSOAV,  Aphil  t8  .  Civil  Engineers,  15,  Great  Geoqto- 
street.  S.W.,  8  p.m.   Annual  General  Meeting. 

Pathological,  30,  Hanover- square,  W.,  p.m. 

Zootosical,  3,  Han  over- square,  W.,  ^  p.m. 
Wbdmuuav,  Apxil  i9.,.Uflteorological,  19,  Oreat  Gaotge- 
ttreet,  S.W.,  7)  p.n.  i.  Ur.  W.  H.  Diaea,  "  An 
Account  of  tb«  Observations  at  Crinan  in  igo  , 
and  Description  of  a  new  Ueteororraph  for  uae 
with  Kites."  3.  Dr.  Hn|^  Robert  Mill,  "Ran  of 
fall  of  Rain  at  Seathwaite." 

G«eto(ic«l,  Bnrlington-hoasa,  W.,  8  p.m. 

Chemical,  BnrlinstoB-house,  W.,  •!  pd.  Ur.  W. 
C.  fiall,  "  Complex  altritM  of  bismuth." 

Uicnwco^al,  so,  Haaovvr-iqiiare,  W.,  S  p.m.  s. 
Ur.  A.  E.  Coaradr.  "The  Application  of  the 
Undmlalorr  Theory  to  Optical  IVoblems."  a. 
Eabibitkn  trf  Pond  Life 

Sanitaijr  Fbgiaecrs,  19,  Bloomsbarr- square,  W.C., 
7p.m.  Mr.nE^  ^  ""^^^  VenUlatinj, 

Flushioji,  and  Cleansulg  of  Scwers^aud  JDiaint." 
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NOTICES. 


CONVERSAZIONE. 

The  Society's  Conversazione  this  year  will 
take  place  at  the  Royal  Botanic  Gardens, 
Regent 's-park,  on  Tuesday  evening,  July  4, 
from  9  to  12  p.m. 

The  programme  of  arrangements  will  be 
announced  in  future  numbers  of  the  Journal. 


prcx:eedings  of  the  socxety. 


COLONIAL  SECTION. 

Tuesday  Afternoon,  March  28th ;  The 
Hon.  Sir  John  Alexander  Cockdurn, 
K.C.M.G.,  in  the  chair. 

The  Chairuan  said  he  was  very  proud  of  the 
hononr,  as  a  member  of  the  Colonial  Committee,  of 
introducing  Mr.  James,  the  Agent-General  for 
Western  Australia.  Mr.  James  had  a  distinguished 
record  in  Australia,  both  as  Premier  of  Western 
Australia  and  as  a  member  of  the  Federal  Conven- 
tion. He  was  also  one  of  the  fathers  of  the  Com- 
moner ealtb,  being  ptesent  at  the  conference  which 
framed  and  finally  adopted  tbe  Commonwealth 
Constitntion. 

The  paper  read  was— 

THE  MANUFACTURES  OF  GREATER 
BRITAIN.  II.— AUSTRALASIA. 
By  the  Hon.  Walter  James,  K.C, 

,  Agent- General  fox  Weitern  Auftralta. 

No  question  giving  rise  to  comparisons 
between  the  work  of  one  country  and  that 

of  others  can  be  satisfactorily  disposed  of 
unless,  by  the  use  of  a  few  "fore  words," 
those  special  features  are  referred  to 
which  indicate  local  conditions,  and  thus 
make  fair  comparisons  possible.    In  few 


qtiestions  is  this  so  much  the  case  as  in  those 
affecting  manufactures  which  depend  for 
their  growth  not  alone  upon  the  total  popula- 
tion of  the  country,  but  upon  natural  limitations 
or  advantages  which  retard  or  stimulate 
production  or  distribution.  There  are  certain 
features  in  Australasia  which  closely  affect 
both  production  and  distribution,  and  the 
mere  enumeration  of  results  can  afford  no  real 
evidence  as  to  the  manufacturing  energy  of 
tbe  people  unless  these  conditions  are  known 
and  appreciated. 

Geographical  Difficulty. 

Australia  has  a  population  of  3,906,000, 
and  New  Zealand  a  population  (exclusive  of 
Maoris)  of  800,000.  If  that  aggregate  popu- 
lation were  comprised  within  the  105,000 
square  miles  which  represent  the  area  of 
the  latter  colony,  instead  of  being  scattered 
over  an  area  of  3,000.000  square  miles,  it 
cannot  be  disputed  that  the  manufacturing 
results  from  the  same  number  of  people  would 
be  quite  different  from  what  they  are  or  can  be 
iat  present.  There  would  then  exist  a  relative 
concentration,  both  of  manufacturing  efforts 
and  accessible  markets,  and  so  comparatively 
close  a  geographical  connection  between 
producer  and  consumer,  that  external  supplies 
would  have  to  confront  greater  and  better 
organised  competition  whilst  enjoying  far 
less  favourable  conditions  than  those  which 
exist  to-day  in  the  scattered  population  and 
wide-spread  seaboard  of  Australasia.  The 
present  industrial  position  of  the  State  of 
Victoria  is  perhaps  the  most  advanced  in 
manufacturing  activity  in  Australia ;  and 
amongst  other  causes  the  main  one  has  been 
its  concentration  of  population  in  a  compara- 
tively  small  area  and  in  readily  accessible 
centres.  These  conditions  have  enabled  the 
local  manufacturer  to  capture  the  home  market 
so  fully  that  he  has  secured  a  firm  footing  upon 
which  to  build  an  extra-State  trade  which  is 
rapidly  growing.  ^  . 

Australia's   area  DigtireittisbsiQ^gl^arly 
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3,ooo,coo  square  miles;  the  30  degrees  of 
latitude  through  which  she  runs  her  length 
of  1,971  miles  and  the  40  degrees  of  longitude 
that  cover  her  lateral  expanse  of  2,400  miles 
give  every  variety  of  climate,  from  temperate 
to  tropical.  Almost  along  the  entire  seaboard 
of  this  huge  area  is  scattered  her  small  popu- 
lation of  less  than  4,000,000  people  ;  and 
though  the  main  centres  of  population  may  be 
found  in  a  limited  number  of  localities,  they 
are  so  widely  separated  that  the  manufac- 
turer's  market  is  almost  as  extensive  as  the 
geogafdiical  limits  of  the  island,  and  to  supply 
these  centres -entails  an  amount  of  seaborne 
transport  that  the  home  producer  in  no  other 
Country  has  ttr  face. 

New  Zealand  cotitains  a  population  of 
800,000,  and  her  area  comprises  105,000 
square  miles';  and  in  her  case  also,  though 
settlement  may  be  relatively  more  concen- 
trated than  that  of  Australia,  it  is  still  so 
■extended  that  the  manufacturer  finds  himself 
«nder  difficulties  of  the  same  kind  though  less 
in  degree,  in  his  competition  with  the  oversea 
producer. 

The  scattered  nature  of  the  population  of 
Australasia  is  inevitable  when  one  beara  in 
wind  that  the  three  main  industries— Agricul- 
tural; Pastoral,  and  Mineral— are  carried  on  at 
almost  every  part  of  the  vast  area,  and  carried 
•on  so  vigorously  that  in  1903  Australasia  ex- 
ported domestic  produce  alonie  to  the  enormous 
Amount  of  j^6o,4i7,ooo. 

.  If  one  examines  the  map  of  Australia  it  wiTl 
'  be  found  that  in  each  State  the  main  consuming 
-and  distributing  centres  are  nearly  all  ports  on 
the  seaboard  open  to  oversea  vessels.  Ih 
•Queehsland',  Townsville,  Rockharopton,  Mary- 
borough, and  tiie  capital,  Brisbane,  are'  the 
■chief  consuming  an'd  distributing  centres  and 
together  contain  a  population  of  170,000,  and 
it  is'  throngh  these  centred  that  the  trade 
of  the  State  is  practically  done.  In  New  South 
Wales',  Sydney-and  Newcastle  together  contain 
tf'pojpulation  6f  nearly  6oO,(X)d;  and  are  both 
main  port*  throngh  which  the  State  receives 
its  imports  and  from  which  the  interior  is  sup- 
plied. In  Victoria,  Melbourne  contains  a 
populiation  of  nearly  500,000,  and  practically 
'stands  upon'  the  shores  of  an  over-sea  port, 
throL'gh '  which  nearly  all'  imports  into  the 
'State  pass.  In  South  Australia,  Adelaide 
and  Port  Adelaide  contain:  ft  population  of 
180,000' and  serve  as  the  great  and  almost 
only  door  to  the  import  trade  of  the  State ;  and 
again  in  Western  Australia,  Perth  and  the 
metropolitan  area  contain  a  -popt^tion  tS{ 


80,000,  and  all  the  import  trade  of  the  State 

passes  through  its  doors,  «hich  are  open  to  all 
oversea  shipping.  The  same  conditions  apply 
at  Hobart  and  Launceston  in  Tasmania,  with 
a  population  of  56,000.  In  New  Zealand  the 
same  conditions  obtain,  the  main  centres  of 
population  and  distribution  being  Wellington 
with  50,000,  Cbristchurch  with  6o,coo,  Dunedin 
with  53,000,  and  Auckland  with  70,000 ;  a 
total  of  22o,coo  living  at  ports  open  to  oversea 
shipping,  and  through  which  the  great  bulk  of 
the  colony's  trade  passes.  Nearly  all  the 
chief  centres  of  population  which  form  the 
main  markets  of  the  manufacturer  stand  on  or 
are  directly  served  by  oversea  ports.  In  all 
these  cases  oversea  manufactures  are  unloaded 
from  the  ships  which  bring'  them  direct  from 
the  external  manufacturers'  works  and  land 
them  direct  into  the  main  consuming  and 
distributing'  centres  of  the  local  market. 
When  one  appreciates  how  comparatively 
light  is  the  cost  of  sea-borne  transit  on  long' 
voyages  in  large  steamers  not  bound  to  time, 
it  will  be  seen  that,  so  far  as  natural  protection 
is  concerned,  the  Australasian  manufacturer's 
main  market  is,  under  present  conditions  of 
small  and' scattered  population,  just  as  open 
to  oversea  productions  as  to  his  own.  At 
present,  moreover,  Australasian  manufacturers 
arc  principally  established  at  ports,  and  as  a 
consequence  both  local  and  oversea  producers 
meet  at  the  common  starting-points  from 
which  distribution  has  to  be  effected.  The 
same  railway  journey  and  the  same  charges 
for  internal  distribution  meet  both  competitors 
when  once  the  goods  are  landed.  The 
Australasian  manufacturer,  with  his  main 
markets  situate  at  or  immediately  served  by 
widely-separated  oversea  ports,  and  his  main 
manufacturing  works  similarly  situated  at 
ports,  finds  that  at  all  these  ports  oversea 
shipping  calls  regularly  and  constantly,  and 
the  stream  of  oversea  importation  thus  flows 
past  the  very  doors  of  his  factory. 

Intbr-State  Distances. 
The  Australian  manufacturer  who  desues  to 
capture  the, Commonwealth  market  has  to 
allow  for  long  sea  joume3rs.  Townsville  is  five 
days'  sea  trip  north  of  Sydney ;  Melbourne, 
Adelaide,  Festh,  Hobart  and  Launceston  are 
from  two  to  nine  days'  sea  journey  south- 
west firom  Sydney  ;  ^Veliington,  Christchurcb, 
Auckland  and  Dunedin  are  likewise  separated 
from  each  other  by  a  sea  voyage  of  20  to  36 
hours*  duration,  and  it  is  upon  these  sea 
^stances  that  the  maniifact«rer  has  to  ca2cik- 
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late.  It  will  be  readily  realised  that  such' 
great  distances  separating  the  Australian 
manufacturers  from  the  Australian  consumers 
create  a  serious  handicap  in  supplying  so 
comparatively Jimited. and  so  very  scattered  a 
market,  whilst  on  the  other  hand  such  features 
offer  great  advantages  to  the  oversea  producer 
who>  from  one  steamer  on  the  one  voyage,  drops 
his  goods  at  Perth,  Adelaide,  Melboumei 
Sydney  and  Brisbane,  and  often  does  the  same 
in  New  Zealand.  As  between  Australia  and 
New  Zealand  there  is  a  distance  of  five  to  six 
days,  and  local  manufacturers  in  each  country 
competing  for  the  trade  of  the  other  have  to 
fiice  that  handicap  of  distance  as  well  as  the 
barrier  of  protecdve  duties.  These  geo- 
graphical difficulties,  which  stand  in  the  way 
of  the  effort  of  the  Australasian  manufacturer 
to  capture  his  own  market,  do  not  exist  in 
Canada.  The  external  trade  has  but  few 
inlets  open  to  deep  sea  vessels,  and  these 
inlets  are  not  separated  by  distances  so  great  as 
that  between  Brisbane  and  Perth.  The  internal 
trade  is  distributed  from  centres  very  widely 
scattered  and  situated  many  miles  from  oversea 
ports,  requiring  days  of  railway  or  canal  jour- 
neying, whilst  it  is  served  by  factories  which 
are  themselves  placed  far  inland.  The  oversea 
producer  has  not  only  to  face  the  cost  of  his 
sea  journey  but  the  far  more  serious  charge 
of  a  long  inland  trip  before  he  reaches  his 
market  and  his  competitor.  He  then  com- 
mences to  compete  at  a  handicap  measured 
by  sea  freight  plus  handling  and  internal 
transit  charges  ;  with  us  the  latter  charges  are 
common  to  local  and  oversea  manufacturers. 

The  difficulties  which  1  have  referred  to, 
though  considerable  to-day,  are  not  of  perma- 
nent importance ;  as  population  grows  and  the 
volume  of  local  manufactures  increases  the 
market  of  each  State  will  encourage  and  justify 
more  wholesale  and  less  costly  methods  of 
supply  and  distribution.  In  the  discussion 
and  consideration  of  the  present  state  of  Aus- 
tralasian manufactures  it  should  also  be  borne 
in  mind  that  the 

Age  of  the  Australian  Masofacturing 
Industry 

is  rather  under  four  years.  It  was  only  made 
possible  in  October,  1901,  when  the  old  Inter- 
State  tariffs  were  abolished  and  a  Common- 
wealth Customs  Act  adopted.  That  was  the 
first  date  on  which  an  Australian  trade  could 
exist,  and  was  the  first  inducement  offered  local 
manuEacturers  to  build  up  factories  and  estab- 
lish methods  capable  of  supplying  and  suitable 


to  the  requirements  of  the  Commonwealth. 
Prior  to  that  date  there  were  six  States,  the 
largest  of  which  contained  a  population  of 
1,500,000,  the  smallest  a  population  of  173,000, 
and  so  strong  was  local  feeling  that  (with  the 
exception  of  New  South  Wales)  every  State 
treated  the  importations  from  its  neighbour 
on  exactly  the  same  footing  as  it  taxed 
imporis  from  other  parts  of  the  world.  There 
was  no  preference,  all  were  treated  alike,  and 
there  grew  up  such  a  feeling  of  inter-State 
antagonism,  that  for  many  years  all  move- 
ments towards  federation  were  thwarted  by  the 
fiscal  difficulties  involved,  and  federation  only 
became  an  accomplished  fact  when  the  native- 
bom  Australians  determined  to  secure  union 
before  these  antagonisms  became  fundamental. 
The  Australian  manufacturers  to-day,  there- 
fore, are  but  the  children  of  yesterday,  and 
even  yet  there  has  been  no  time  to  establish 
those  larger  works  and  to  adopt  those  wider 
business  methods  which  the  expanded  openings 
demand.  Canada  secured  uni^  in  1867,  and, 
from  that  time  onward,  the  local  manufricturer 
had  a  market  as  wide  as  the  Dominion.  In 
1879  came  his  first  real  opportunity  with  the 
adoption  of  a  national  policy  by  Sir  John 
McDonald,  and  for  the  past  tn-enty-five  years 
Canada  has  enjoyed  a  protective  tariff  which 
ensured  to  its  manufacturers  the  control  of 
Canadian  markets.  The  real  growth  of  its 
manufacturing  ^industry  is,  however,  of  more 
recent  date — some  seven  or  ten  years,  and 
would  appear  to  be  due  to  the  recent  expansion 
of  the  far  North-West  and  also  to  no  inconsi- 
derable extent  to  American  capital  and  Ameri- 
can management  desirous  of  supplying  the 
Canadian  markets  which  are  now  opening.  The 
first  ten  years  of  Australian  manufactures  will, 
I  am  confident,  leave  behind  a  much  more 
striking  record  than  that  accomplished  by 
Canada  during  the  first  twenty  years  of  her 
protected  Dominion  market . 

Mr.  Just,  in  his  paper  dealing  with  the 
manufactures  of  Canada,  states  that  inclusive 
of  dairy  factories  the  position  in  Canada  in 


1901  was  as  follows  : — 

Establishments   ifi^SO 

Capital  invested   £9ZfiO'>,tX)0 

Cost  of  material    ;^55,5oo»ooo 

Value  of  products  j^ioo,200,ooo 

Number  of  employees  306,694 


The  position  in  Australasia  exclusive  of 
butter,  cheese,  and  cream  &ctqti«  jii  jqoa 
was  as  follows ^^"^^^^  by  VriODglC 
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EstablUbmenU    I5i3^ 

CaiHtal  iDTCsted   j^73,coo,ooo 

Cost  of  material    /53,ooo,ooo 

Value  of  products   ;f  92,000,000 

Number  of  employees   248,735 


These  figures  must  not  be  taken  as  affording 
an  exact  comparison,  as  Canada  appears  to 
exclude  factories  employing  less  than  five 
hands  ;  in  Australasia  the  State  methods  vary 
on  this  head,  and  apparently  include  factories 
containing  less  than  five  hands.  On  the  other 
hand,  Australasia  excludes  butter  and  cheese 
factories,  and  appears  to  show  better  results  on 
the  capital  invested.  I  use  the  figures  merely 
to  indicate  that  the  manufacturing  energy  of 
Australasia,  despite  its  long  wars  of  inter- 
state  tariffs,  bears  no  unfavourable  comparisori 
when  brought  side  by  side  with  Canadian 
results,  after  37  years  of  federation  and  25  years 
of  a  national  and  protected  market,  with  much 
more  effective  natural  protection  and  a  much 
larger  population  thaii  is  enjoyed  in  Aus- 
tralasia. 

New  Zealand  is  industnally  independent  in 
the  sense  that  she  is  fiscally  at  arms  length 
from  the  Commonwealth.  In  that  respect  she 
stands  to-day  in  the  same  relation  to  Australia 
that  each  State  of  the  Commonwealth  stood 
to  the  other  before  1901.  Her  industrial 
development  therefore  will  proceed  on  the  lines 
of  the  past,  benefited  no  doubt  by  the  central 
and  unified  control  of  Australian  Customs  laws, 
but  also  not  unaffected  by  the  increased 
strength  which  Australian  manufacturers  will 
acquire  firom  the  possession  of  so  much  more 
extensive  and  valuable  a  protected  market. 
Whether  between  the  Commonwealth  and  New 
Zealand  reciprocal  trade  relations  will  spring  up 
it  is  difficult  to  foresee  owing  to  the  similarity 
of  production,  but  it  is  impossible  to  believe 
that  something  mil  not  be  accomplished  in 
4his  direction. 

Austral  At  I  A's  Gross  Production. 
It  will  be  gathered  from  these  introductory 
remarks  that  the  manufacturing  development 
of  Australasia  rests  with  the  immediate  future 
under  the  freer  conditions  and  wider  markets 
now  available  ;  but  the  results  already  attained 
under  the  most  adverse  circumstances  testify 
in  a  striking  manner  to  the  manufacturing 
activity  of  the  country  and  the  value  of  the 
Australasian  market  TheJocal  manufacturer 
has  a  market  far  distant  from  centres  of 
-opposition,  but  yet  so  close  to  extensive 
oversea  openings  that  few  countries  offer  such 
inducements  for  the  profitable  application  of 


manufacturing  industry.  Its  geogfraphical 
position  should  enable  Australasia  to  control 
the  great  bulk  of  the  Pacific  trade.  Its 
nearness  to  the  East  places  it  on  more  favour- 
able terms  than  any  other  white  people,  whilst 
its  distance  of  six  weeks  from  its  nearest 
competitor  gives  it  in  its  home  and  ext^nal 
markets  for  manufactured  goods  an  advantage 
which  will  remain  a  permanent  factor  in  its 
favour.  As  long  as  external  manufactures 
made  by  white  people  are  being  imported  into 
the  East  there  will  continue  to  be  openings  for 
the  Australasian  factoiy,  and  in  the  competition 
for  that  trade  there  are  many  elements  which 
tell  in  favour  of  Australasia  immediately  her 
factories  have  grappled  with  the  home  market. 
Until  the  States  of  Australia  became  united, 
no  Australian  growth  of  manufacturing  in- 
dustry was  possible  ;  no  factory  could  exceed 
the  demands  of  its  limited  market,  and  no 
foundation  could  be  obtained  on  which  to  meet 
external  competition.  The  few  years  which 
have  passed  since  Federation,  have  already 
shown  a  marked  expansion  of  local  manu- 
factures, imports  have  fallen  from  ;£37,Soo,ooo 
in  1903,  to  ;£34,6oo,ooo  in  1904,  although 
during  the  latter  year  exports  increased  by 
j^9.6oo,ooo,  and  there  are  abundant  evidences 
of  the  manufacturers'  determination  to  meet 
the  altered  conditions  brought  about  by  Fed- 
eration. 

In  December,  1903,  the  population  of  Aus* 
tralasia  was  upwards  of  four-and-three-quarter 
millions  of  people,  an  increase  from  four-and- 
a-half  millions  in  1901.  Adopting  these  latter 
figures  as  being  most  complete  for  statisti- 
cal purposes,  the  bread-winners  numbered 
1,979,484,  and  comprised  43  67  of  the  popu- 
lation ;  a  percentage  which  disclosed  an 
increase  on  past  years,  and  is  still  growing. 
Of  these  645,057  were  primary  produceis,  and 
527,387  engaged  in  industrial  occupations. 
Of  this  latter  number  148,735  were  employed 
in  factories  in  different  branches  of  the  manu- 
facturing industry. 

The  agricultural,  mineral,  and  pastoral  in- 
dustries of  Australasia  are  well  known,  and 
their  great  productiveness  is  apt  to  obscure  the 
great  manufacturing  activity  of  the  country  ; 
the  more  so  as  the  manufactured  article  is 
consumed  locally,  and  is  not,  therefore,  so  well 
known  as  Australian  gold  or  wool,  or  New 
Zealand  mutton  or  dairy  produce.  The  total 
production  of  Australasia  for  1902  was  00  less 
than  139,800,000,  arising  fi'om  the  agricul- 
tural, pastoral,  dairying,  mining,  forest  and 
manufacturing  iiy^ij^Q^^gglgum  the 
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industries  named  produced  the  foUowing  por- 
tions :— 

Agricaltwe    28,826,000 

PutonI   28,689,000 

Dairying  (inclndiDg  butter  and  cheese 

factories  and  creameries)   14,374,000 

Mining    34.954,000 

Forest  and  flsheiies   4,018,000 

llsanbctories  (eidndve  of  butter, 

cheese,  bacon,  and  cream)   39,048,000 

For  1903  the  total  production  has  increased  by 
sev^n  millions. 

This  production  of  j^39 ,000,000  was  con- 
tributed to  by  the  various  States  as  follows : — 

1. — Value  op  Pkoduction  of  Manufactories 
FOR  190S. 


State. 


TalBO  of 

Prodnction. 


Taluper 
Inhabitant. 


New  South  Wales., ..  I  11,452,000  |  844' 

Vktotia  I  10,734,000  8  17  10 

Queensland   ,  3,237,000  |  663 

booth  Australia  2,883,oco  \     7  17  10 

Western  AnstnUa  2,423,000  11  16  5 

Tasmania    1,389,000  7  18  2 


Commonwealth   32, 1 18,000 

New  Zealand  f  6,930,000 


Anstralau 


8  6 

9  I 


39,048,000  1878 


Manufacturing  Production. 
It  will  be  observed  that,  though  the  aggre- 
g-ate  productions  of  the  primary  industries 
exceed  the  result  from  manufactories,  the  latter 
is  by  far  the  most  important  single  industry, 
being  eleven  millions  in  excess  of  agriculture 
or  pastoral,  and  fifteen  millions  larger  than  the 
returns  from  minerals.  If  the  manufacturing 
figures  were  credited  with  the  output  of  butter 
and  cheese  the  result  would  be  stilt  more  pro- 
nounced in  favour  of  the  manufactories  output. 
This  aggregate  production  is  equal  to  j^jo  i>er 
head  of  the  total  population;  being  j^2i  12s. 
from  primary  industries  and  7s.  8d.  per 
head  from  manufactories.  Of  primary  pro- 
duction Australasia  alooe  produces  from  these 
heads  in  an  ordinaiy  year  more  per  inhabitant 
than  is  produced  from  the  combined  industries 
of  any  other  country ;  the  Australasian  pro- 
duction of  £z\  I2S.,  being  most  nearly  ap- 
proached by  Canada— ;£i6  5s.  6d.,  United 
States  £14  14s.,  and  France  £,\\  iis.  6d. 
It  is  not  to  be  expected  that  comparative  re- 
sults so  uniqne  as  these  should  be  shown  by 


an  analysis  of  the  manufacturing  production 

of  the  country ;  great  and  energetic  workers 
as  Australasians  have  shown  themselves  to  be, 
the  productive  power  of  so  small  a  population 
is  limited,  and  their  pre-eminence  in  primary 
production  on  a  capitation  basis  is,  of  course, 
the  main  factor  in  their  gross  productiveness. 
The  raanu&cturing  industry  in  its  output  of 
;^39. 048,000  has,  however,  a  great  record,  and 
one  which  is  profitable  alike  to  the  community, 
and  to  those  directly  engaged  in  it.  As 
recording  the  value  of  the  articles  produced 
by  the  &ctories  and  indicating  the  profits 
derived  from  the  industry,  one  finds  that  the 
total  gross  output  of  the  factories  (exclusive  of 
butter,  cheese  and  bacon  bctories,  and  cream- 
eries which  are  not  dealt  with  under  the 
head  of  manufactories,  but  credited  to  the 
pastoral  industry)  was  ;£9a,032,ooo,  of  which 
;f52,984,ooo  represents  the  value  of  the  ma- 
terials and  fuel  used,  and  leaves  ;^39t048,ooo 
as  the  value  added  in  the  processes  of  treat- 
ment, and  the  output,  therefore,  properly 
credited  to  manufacturers.  Of  this  sum  of 
;f39,ooo,ooo,  ;^i8,6oo,ooo  represent  wages 
paid,  and  the  balance  of  ^^20,400,000  remains 
as  the  manufacturers*  profit,  subject  to  rent, 
insurance,  depreciation,  &c.  Whether  that 
represents  a  fair  profit  or  not  I  roust  leave  to 
those  who  are  more  fully  cog^nisant  than  I  am 
of  what  manufacturers  obtain  or  reasonably 
expect,  but  on  that  point  some  light  may  t« 
thrown  by  some  further  statistics. 

Comparative  Cost  of  Manufactures. 
The  expansion  of  American  trade  of  recent 
years  has  been  so  striking  that  numberless 
inquiries  have  been  made  with  a  view  of 
ascertaining  the  reasons.  Put  shortly,  the 
conclusion  arrived  at  would  appear  to  be  : 
high  wages  and  efficient  workmanship,  with 
new  and  labour-saving  machinery  and  ade- 
equate  exertion  during  working  hours.  Th& 
results  achieved  are  too  apparent  to  leave 
room  for  ignoring  or  discounting  these  factors^ 
and  as  a  consequence  the  Amencan  artisan  and 
mechanic  is  extolled.  Side  by  side  with  this, 
admiration  for  the  American  is — to  use  a  mild 
expression— a  total  want  of  appreciation  of  the 
Australasian  workman.  Yet  the  Australasian 
artisan  is  just  as  well  educated,  quite  as- 
intelltgent,  and  just  as  hard,  if  not  a  harder, 
worker  than  his  American  cousin.  I  have  met 
employers  of  various  kinds  of  labour  with 
experience  of  difi^erent  workmen,  and  I  have 
heard  an  almost  general  testimony  to  the 
Australasian  worker.    Side   by  sidfe  with 
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stroDgly-ezpressed  criticisms  of  political  ques- 
tions — which  are  irrelevant  in  assessing  the 
industrial  value  of  a  man's  work— there  has 
been  no  want  of  appreciation  of  his  value 
as  an  industrious  and  intelligent  worker.  In 
this  connection,  Mr.  Coghlan,  the  well-known 
statistician  of  Australia,  has  prepared  a  Table 
dealing  with  the  cost  of  production  in  the 
manufacturing  industries  (excepting  butter, 
cheese,  &c.,  as  already  mentioned)  in  New 
South  Wales,  New  Zealand,  and  the  United 
States.  He  finds  that  the  figures  of  New 
South  Wales  and  New  Zealand  are  substan- 
tially in  accord^  and  in  dealing  with  their  joint 
figures  takes  the  total  gross  output  of  these 
two  countries  firom  manufactories  (^£39,160,289), 
and  shows  that  the  expenditure  incurred 
amounted  tO;f  33^42,071.  made  up  as  follows 


Value  of  materisla   si.764.,769 

Fnd  '.   725.4*8 

Wsges   8,379,507 

MisceUaneoos  expenses   3,472,367 


3.1.342.071 

leaving  a  balance  of  ^£5,818,218  which  pro- 
vides for  interest  on  capital  embarked  and 
trade  losses  and  profits.  This, latter  figure 
represents  17-5  per  cent,  of  all  the  items  in- 
cluded in  cost  of  production,  or  14-9  per  cent, 
of  the  value  of  the  production  itself.  In  other 
words,  for  eveiy  hundred  pounds  worth  of 
goods  produced  in  the  factories  of  the  two 
countries,  the  following  were  the  proportions  of 
the  various  elements  included  in  the  price  of 
the  goods  as  they  left  the  manufactories : — 


Haterisls  and  fuel    57-4 

Wages   21-4 

Mitcellaneoas  expenses   6*3 

Interest,   piovisitm   Uxt  trade 

losses,  profits,  &c   14*9 


loo-o 

The  United  States  returns  for  1900  give  some 
figures  dealing  with  the  same  subject,  with 
this  result : — 

Value  or  materials  used,  includ- 


ing fael   '.   56*5 

•    Wages   2I-0 

Miscellaneous  expenses   7*9 

Interest,   provision   for  trade, 

losses,  profits,  Sec   14-6 


lOO-O 

A  study  of  these  comparative  figures  should 

remove  some  widely  entertained  misconcep- 
tions as  to  the  efficiency  of  Australasian  labour. 


the  percentage  of  labour  cost  in  Anierica  and 
Australasia  being  almost  the  same.  In  sych  a 
comparison  the  results  become  mwe  &vour- 
able  to  Australasia  when  the  smallness  of  its 
factories  and  the  consequent  limitation  of  their 
turnover  is  compared  with  what  exists  in  the 
States.  Tables  A  and  B  annexed  show  the 
average  wages  paid  so  for  as  figures  are 
available. 

The  general  figures  I  have  mentioned  point 
to  the  great  activity  of  the  Australasian 
manufacturing  industry,  and  show  its  cost  of 
production  and  resulting  profits ;  whilst  the  laft 
.comparison  shows  very  clearly  the  efficiency 
oi  Australasian  labour  empl<^ed  in  that  iv- 
dustiy. 

Trade  of  Australasia. 

The  total  has  grown  much  more  rapidly 
than  the  population,  and  under  normal  condi- 
tions the  commerce  of  Australasia  per  head  is 
(excluding  transit  and  re-export)  only  ex- 
ceeded by  one  country  in  the  world,  namely, 
Belgium,  and  in  our  output  of  primary  produc- 
tions alone  on  a  capitation  basis  we  exceed 
the  production  from  the  combined  industries  of 
even  that  country.  Including  inter-state  move- 
ments the  Australasian  imports  during  1903 
amounted  to  eighty  and  a  quarter  millions  and 
the  exports  to  nearly  ninety-two  and  three- 
quarter  millions,  a  total  of  £7,(>  9s.  6d.  per 
head.  Of  the  total  exports  the  inter-stale 
trade  represents  j£29,5oo,ooo,  and  the  export 
trade  passing  to  and  from  New  Zealand 
amounts  to  ;f  4,000,000,  so  that  the  export  of 
Australasia  to  external  countries  amounts  to 
fifty-nine  and  a- quarter  millions.  Of  the  total 
imports,  j^29, 600,000  are  inter  -  state  and 
jt4,5oo,ooo  represent  the  imports  between  New 
Zealand  and  the  Commonwealth,  leaving  an 
import  trade  from  countries  outside  Australasia 
amounting  to  forty-six  and  a-quarter  millions. 
I  do  not  object  to  the  elimination  from  these 
figures  of  the  inter-slate  and  purely  internal 
trade  of  the  Commonwealth,  but  in  estimating 
the  trade  of  Australasia  (i>.,  Australia  and 
New  Zealand)  there  is  no  reason  whatever  why 
the  volume  of  it  should  be  lessened  by  deduct- 
ing the  trade  between  the  two  fiscally  and 
constitutionally  independent  States  any  more 
than  there  would  be  justification  for  treating 
the  figures  of  the  United  Kingdom  as  if  its 
imperial  trade  were  local  and  internal.  The 
correct  way  to  place  the  figures  therefore,  is 
to  eliminate  local  inter-state  trade  of  the 
Commonwealth  only  with  this  exa^t  result : — 
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Anstraladan  exports  for  1903  ;C63, 130,542 

„        imports      „      ....  50,600,146 

givingr  a  total  external  trade  of  j£ii3,78o,688. 
The  import  trade  is  almost  entirely  for  local 
consumption ;  the  re-exports  being  very  limited. 
As  regards  export  trade  there  is  practically  no 
export  of  goods  manufactured  from  foreign 
materials.  Of  a  total  Australian  export  trade 
of  £t2  ss.  iid.  per  head,  the  exports  which 
are  not  Australian  produce,  only  amount  to 
13s.  3d.  per  head ;  the  same  results  exists,  I 
believe  in  New  Zealand.  The  three  primary 
industries  of  Australasia,  pastoral  (including 
meat  and  wool),  mineral  (including  gold)  and 
agricultural  (including  dairy  produce]  practic* 
ally  comprise  the  export  trade  of  Australasia. 
Attention  has  been  almost  exclusively  devoted 
to  primary  productions,  and  so  huge  an  export 
from  station,  farm,  forest,  and  mine  fully  ac- 
counts for  the  occupations  and  the  remunerative 
employment  of  the  people,  and,  at  the  same 
time,  explains  how  infinitesimal  a  portion  of 
our  exports  represent  manufactured  articles  in 
the  popular  sense. 

Present  Manufacturing  Position. 
There  is  a  capital  of  ;£73,oao,ooo  employed 
in  the  15,000  establishments,  in  which  the 
work  is  conducted  throughout  the  country. 
The  .horse-power  actually  employed  amounts 
to  nearly  200,000,  and  the  value  of  machinery 
and  plant  to  upwards  of  ;£25,ooo,ooo.  The 
number  of  hands  employed  in  factories  is 
about  250,000 ;  the  main  centres  of  activity 
being  in  Victoria,  New  South  Wales,  and 
New   Zealand,  where   population   is  more 
coDcentrated  and  numerous  than   in  any 
other  State.    (The  annexed   Tables,  C— G, 
aSbrd  more  details  under  this  head.)  The 
average    number   of   hands    employed  in 
factories  is  small,  though  several  large  es- 
tablishments exist.   But  the  smallness  of  the 
factory  was  enforced     the  strict  limitation  of 
markets  under  the  old  fiscal  systems  of  the 
separate  States.    The  manufacturer  of  loco- 
motives could  not  command  a  large  market  in 
t  ,500,000  people ;    nor   the  hat   maker  in 
1,250,000;  nor  the  wine  maker  in  360,000 
people ;  nor  the  pure  woollen  maker  in  800,000. 
Already  has  begun  the  tendency  to  increase 
the  size  and  output  of  factories,  and  the  next 
few  years  should  witness  a  great  and  beneficial 
change  in  larger  factories  with  increased  output 
at  reduced  cost. 

The  progress  of  the  manufacturing  industry 
in  Australasia  has  always  been  irregular,  and 
tlunigh  the  increase  in  hands  employed  since 


1885  shows  a  growth  proportionately  much- 
greater  than  that  of  the  population,  as  a 
matter  of  fact  the  greater  part  of  the  extension- 
has  been  due  to  the  past  seven  or  tep  years, 

and  this  relative  advance  has  therefore  been^. 
still  more  marked.    The  following  Table  in- 
dicates this ; — 


IL— Thb  FOLiowiNG  Table  SHOWS  THE  Growth 

OF  THE  FACTOKIES  SINCE  I885. 


Year. 

Eatablishments. 

Hand)  employed. 

Cominon- 
wealth. 

New 

Comman- 

WMltb. 

New 
ZesUnd. 

No. 

No. 

No.. 

No. 

1885 

8,632 

1,946 

105,265 

22,095 

1890 

8,903 

2.254 

133,147 

a5.633 

1895 

8,247 

2,459 

133.631 

27.389 

1900 

10,040 

3,668 

184,160 

48,718 

'903 

3.960 

196,424 

52,628 

The  manufactures  of  Australasia  are,  how- 
ever, as  a  whole  domestic ;  they  naturally 
arise  from  the  circumstances  of  the  popu- 
lation or  are  connected  with  the  treatment  of 
perishable  products,  but  there  are  nevertheless 
a  fair  number  of  firmly  established  industries 
of  a  more  complex  character,  e^.,  locomotive, 
tweed,  piano,  hat,  billiard  table,  and  paper 
factories. 

Of  the  persons  employed  in  factories,  13,000 
are  employed  in  the  treatment  of  perishable 
products  for  immediate  use,  and  123,000  in 
industries  dependent  upon  natural  resources, 
there  are  113,000  engaged  in  industries  which 
to  a  greater  or  I6ss  extent  come  into  competi- 
tion with  imported  goods.  The  distribution  of 
these  factories  is  given  in  Table  III.  on  p.  604. 

Of  those  employed  in  competitive  factories 
there  are  certain  lines  in  which  the  local 
manu&cturer  must  he  always  a  producer,  how- 
ever great  may  be  foreign  competition,  or  how- 
ever "  free  "  may  be  the  imports. 

As  the  great  bulk  of  Australasia's  manufac- 
tures are  domestic  and  not  of  articles  manu— ' 
&ctured  for  an  export  trade,  a  very  short 
reference  to  them  will  be  necessary ;  the  main 
interest  centreing  at  present  in  the  wealth  and 
productive  activity  shown  by  Australasia  as  a 
whole.  Australasia  imports  all  her  iron  for 
reasons  I  shall  presently  indicate  ;  her  exports 
of  timber  are  of  the  undressed  kinds  ;  she  does 
not  at  present  grow  cotton.  Her  exports,  in 
which  these  lines  form  a  part,  would  therefore 
be  practically  all  re-expfsrtsfiAttXb^^i^l^^T^n 
which  represents  these  items  made  into  manu- 
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factured  articles  for  export  is  so  extremely 

limited  that  they  are  a  negligible  quantity. 
Practically  speaking,  there  are  no  exports  of 
machinery,  cotton  goods,  or  woodwork,  and 
Australasia  does  not  at  present  compete  with 
the  outside  world  in  external  markets  except  in 
connection  with  the  |Hwlucts  of  her  three 
primary  industries.  Australasian  manufac- 
turers desire  to  meet  the  local  demands  as  far 
as  practicable ;  they  have  yet  much  to  do 
before  that  end  is  accomplished.  When,  hMr- 
ever,  that  position  is  achieved  in  any  main 
line,  the  question  of  an  export  of  manufactured 
articles  competing  with  the  producers  of  other 
countries  will  become  a  practical  one.  In  the 
meantime,  it  may  for  all  practical  questi<^s 
be    disregarded    in    the    consideration  of 


greatest  outputs,  and  there  can  be  little  doubt 
that  the  importation  of  still  wines  must  foil  off 
as  the  conditions  of  vine  culture  are  better 
understood.  The  wine-makiDg  grapes  grow 
to  great  perfection  in  a  large  part  of  Victoria, 
South  Australia,  New  South  Wales,  and  in 
Western  Australia,  thouj^  at  present  the  chief 
output  of  wine  comes  from  Victoria  and  South 
Australia.  Unfortunately,  the  fact  that  any 
kind  of  grape  could  be  grown  has  caused 
vignerons  to  spread  themselves  over  all 
varieties.  The  experience  arising  from  in* 
temal  competition  has  now  created  a  tendency 
to  specialise,  and  as  a  result,  where  there  is  a 
specialisation  and  concentration  of  effort,  the 
home  trade  is  beiog  captured,  and  there  is 
good  promise  of  large  exports.   The  impmta- 


TABLE  III. 


State. 

Employed  in  domestir  ia- 
doMrie*  for  the  treatment 
of  perishable  prodocta  for 
iiBLiiediate  tue.' 

Bmplofed  In  industriei  de> 
pendent  upoo  the  natural 
resonrCF*  of  the  couatrr. 

Enploved  in  indeitariea,  tba 
producttoB  from  whidconce 
into  competitioo  wMi  la- 
ported  goods. 

Main. 

Femalei. 

Halea. 

Female*. 

Halee. 

Females. 

New  Sooth  Wales  .... 

3.573 

5> 

26.513 

S.696 

»2.367 

7.433 

3.490 

43 

20,772 

'3.730 

lOfOSX 

1.337 

43  . 

8.394 

2,263 

6,408 

841 

794 

11 

6,717 

3.'o6 

7,iq2 

824 

883 

3 

6,567 

1.097 

3.044 

289 

378 

21 

3.93S 

723 

2,129 

563 

10.45S 

173 

7«.898 

26,615 

66.31a 

19.97* 

2,441 

5* 

ai.173 

2,029 

17,408 

9.5*5 

13,896 

324 

94.071 

28.644 

83.7*0 

*9.497 

Australasian  mannfoctuiva.  In  the  references, 
therefore,  I  now  make  to  certain  main  lines  of 
import,  I  shall  do  so  more  for  the  purpose 
of  indicating  the  large  field  of  consumption 
which  is  open  to  the  local  manufacturer  than 
any  desire  to  be  exclusive. 

The  following  are  a 

Few  Leading  Lines. 
Food  and  Drink  (including  stimulants  ana 
narcotics,  and  agricultural  products  and  gro- 
ceries).— The  local  factories  deal  with  bacon, 
butter,  cheese,  and  other  dairy  lines,  meat  and 
fish  preserving,  jams  and  fruits,  biscuits, 
cornflour,  cigars,  tobacco,  beer,  and  other  such 
articles,  employing  altogether  about  39,000 
hands.  There  is  a  large  export  of  frozen  meat, 
of  wheat  and  flour,  and  a  large  and  growing 
production  of  sugar  and  molasses.  The  wine 
industry  should  provide  one  of  Australia's 


tion  is  even  now  being  more  limited  each  year 
to  the  very  high-priced  wines  which  enjoy  a 
special  demand.  The  possibilities  of  an  ex- 
tended export  trade  in  this  line  arc  apparent, 
and  the  next  few  years  will  witness  it. 

The  imports  in  the  way  of  stimulants  from 
Great  Britain  are  mostly  ^isky  lines  and  beer 
in  bottles,  or  beer  in  bulk  sent  to  Australia  to 
be  bottled  before  going  on  the  market.  In 
such  aline  as  stout,  "Guinness,"  bottled  by 
various  firms,  has  a  monopoly  of  the  market. 
The  bulk  brewing  trade  is  wholly  a  home  trade . 
Where  Australian  breweries  are  opening  up  a 
bottled  trade,  it  is  in  the  lighter  brew  which 
comes  more  into  competition  with  German 
"Lager  Bier"  than  with  the  British  bottled 
trade,  the  latter  being  too  heavy  as  well  as  too 
expensive  for  local  tastes. 

It  may  help  to  remove^another  misconcep- 
tion in  relation  OieitiAilsferUa^O^^nt  out 
that  its  consumption  of  intoucams  compares 
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most  finouiable  la-ith  European  and  other 
cnanuFacturing  countries.    The  consumption 
head  in  g^allons  of  proof  spirit  being  * — 


United  Kmgdran   5*57 

Fiance   5*10 

Cerauay    3-08 

Italy   3*40 

Hdbnd   4  00 

Bdgioai    4*00 

SctDdhuTia   4*36 

United  States   a-65 

Australasia    3*30 


These  figures  are  still  more  favourable  when 
the  fact  of  the  large  preponderance  of  males 
over  females  is  made  a  feature  of  the  com- 
parison. 

Australian  distilleries  only  employ  178  hands, 
and  rarely  operate  on  the  open  market.  Their 
output  is  used  for  blending  with  Scotch  or  Irish 
whisky. 

The  imports  under  the  head  of  agricultural 
iproducts,  &c.,  are  large,  and  mostly  com- 
prise tin  goods,  principally  fish.  AH  the  States 
are  food  growing  and  of  the  main  staples 
(bread,  meat  and  fruit),  Australia  exports 
largely.  The  only  competition  in  these  lines 
comes  from  special  tnanufiictures,  and  their 
volume  has  had  some  impetus  of  late  years 
by  the  discovery  of  the  Western  Australian 
Sfoldfields,  on  which  there  has  been  a  large 
consumption  of  [Heserved  foods.  In  this 
State  tnide  tiie  oversea  supply  hasj  so  £su-, 
competed  on  eqtial  fiscal  t^ms,  but  the 
Eastern  States  now  have  the  advantage  of 
a  free  market,  while  the  oversea  producer 
will  have  a  barrier  in  the  uniform  Australian 
tariff.  As  the  restless  conditions  of  Australia 
life  disappear,  local  trade  in  all  these  lines, 
«Kcept  perhaps  tinned  fish,  should  come 
into  the  hands  of  home  growers.  As  an  in- 
stance, Victoria  has  quite  recently  got  control 
of  her  own  dried  fruit  trade  in  ull  respects 
«cept  currants,  and  is  extending  her  trade  in 
the  other  States,  and  South  Australia  is  foUow- 
tog  &e  same  lead.  In  any  circumstances, 
«diere  the  main  staples  of  the  food  supply  are 
grown  90  cheaply  as  in  Australia,  settled  con- 
•ditions  of  Hfe  must  drive  out  competition  except 
in  lines  where  some  special  feature  is  looked 
for.  In  many  cases  the  English  articles  have 
the  iHreCa-eaoe,  because  from  want  of  capital  to 
obtain  plant  and  w«nt  of  experience  there  has 
been  a  rou^ness  about  Australian  goods  under 
this  head  which  has  raised  prejudices  against 
them.  An  increasing  trade  and  internal  com- 
petition is,  however,  gradually  eliminating  this 
nraghness  1^  demanding  4  more  careful  pro- 


duction. It  is,  moreover,  difficult  to  believe  that 
Australasia's  increasing  agricultural  develop- 
ment will  not  lead  not  only  to  a  control  of  the 
local  market  in  the  articles  manufactured  from 
agricultural  products,  including  ail  farm  and 
daily  |»oduce,  but  to  a  large  and  extensive 
export  trade. 

Under  this  diWsion  are  included  the  meat 
and  dairy  production  of  Australasia.  It  was 
New  Zealand  that  first  opened  this  trade  in 
1882  with  a  small  shipment,  which  by  1892  had 
risen  to  ;£^i,09[,262,  and  in  1902  to  j£2,685,96o. 
In  Australia  the  trade  has  been  checked  by 
the  want  of  cross-bred  sheep  and  the  British 
prejudice  against  merino  mutton.  The  export 
•  £com  the  whole  of  Australia  during  1902  (a 
bad  year  owing  to  exceptional  droughts)  only 
totalled  ;£2, 214,921.  Under  this  division,  too, 
comes  the  dairy  produce,  and  of  these  lines  in 
1901  Australia  provided  670  andNew  Zealand 
4-52  per  cent,  of  the  total  imports  into  the 
United  Kingdom  ;  a  joint  supply  of  upwards 
of  II  per  cent.,  which  placed  Australasia  as 
the  largest  supplier  after  Denmark,  The 
falling  off  in  1902  was  due  to  drought,  but 
should  be  restored  now  that  normal  seasons 
are  being  enjoyed.  That  Australasia  can 
with  such  articles  compete  in  the  markets  of 
the  world,  notwithstanding  a  journey  of  six 
weeks,  gives  some  indication  of  what  can  be 
done  when  other  portions  of  farm  and  agri- 
cultural produce  are  taken  in  hand  and  pre- 
pared for  export ;  0.^.,  cheese,  bacon,  biscuits, 
dried  and  preserved  fruits. 

Apparel  and  Textiles.  —  Industries  of 
this  class  afford  more  employment  than 
any  other,  there  being  about  55,000 
hands  engaged  in  factories.  The  use  of  ma- 
chinery, however,  is  not  so  extensive  as  the 
number  of  hands  employed  would  imply.  The 
factories  deal  with  wool,  hats,  slop  clothing, 
and  other  such  products. 

Our  importations  of  woollens  amount  to 
;£i,4S8,735,  although  we  are  one  of  the 
greatest  wool-producing  centres  of  the  world 
In  woollen  mills  in  Australasia  some  3,500 
hands  are  employed,  about  half  of  whom  are 
in  New  Zealand.  The  consumption  of  wool  in 
these  mills  is  about  seven  million  pounds,  and 
the  output  comprises  two  and  a-half  million 
yards  of  tweeds  and  cloth ;  four  and  a-half 
million  yards  of  flannel ;  130,000  pairs  of 
blankets  and  34,000  rugs  and  shawls,  of  a 
total  value  of  ;^36o,ooo.  New  Zealand  also 
has  1,700  hands  employed  in  flax  mills;  in 
no  other  State  has  this  industry  beWT^ab- 
lished.    As  Australasia  exports  t^oo,ooo 


6oS 


JOURNAL  OF  THE  SOCIETY  OF  ARTS, 


April  H(  I9a9> 


worth  of  wool  per  annum  and  imports  part 
of  that  same  wool  again  after  a  journey  of 
32,000  miles  in  the  form  of  clothing.,  &c.,  to 
supply  her  wants,  it  is  difficult  to  avoid  the 
conclusioD  that  the  question  of  her  taking 
possession  of  her  home  woollen  trade  with 
the  exception  of  high>ctass  goods  of  limited 
demand  and  special  make  can  only  be  a 
question  of  time.  The  dregs  of  the  gold 
fever  and  the  effects  of  the  opening  up  of  new 
ag^cultural  and  pastoral  lands  is  still  in  the 
blood  of  Australians,  and  the  maufocture  of 
woollens  is  only  now  being  seriously  faced.  As 
a  higher  class  machinery  is  fitted  in  the  mills, 
and  the  system  of  running  the  mills  by  inexpert 
boards  of  directors  is  cut  out,  the  home  trade 
ih  wdollens  with  the  qualification  named  is 
boand  to  overtake  the  supply.  At  present 
the  Australian  manufacturer  limits'  himself 
entirely  to  men's  clothing,  flannels,  and 
blankets.  No  dress  pieces  are  made.  The 
borne  trade  must  be  limited  in  such  lines,  as 
all  wool  materials  must  be  made  light  to  obtain 
a  sale.  Winter,  except  in  colours  and  the 
putting  away  of  the  very  light  materials  ,  does 
does  hot  make  much  difference  in  general 
apparel  except  in  some  isolated,  cold, 
mountainous  parts.  It  would,  however,  be 
a  mistake  to  take  it  for  granted  thiat 
cotton  -  growing  is  out  of  the  question  in 
Australia.  There  are  vast  areas  suitable  to 
the  plant,  and  though  the  present  tendency  is 
to  assume  that  labour  conditions  wilt  make 
the  industry  unprofitable,  the  question  is  by  no 
means  determined,  and  the  value  of  such  a 
crop  is  so  great  in  itself,  and  so  much  more  so 
in  connection  with  wool,  that  1  firmly  believe 
the  near  future  will  witness  a  most  determined 
effort  to  make  a  success  of  cotton  growing  in 
the  Commonwealth.  The  foreign  trade  in  this 
line  of  apparel  and  textiles  would  be  turned 
into  British  by  a  preferential  tariff.  The 
matter  of  the  rate  of  the  preferential  tariff 
in  the  clothing  trade  would  cause  the  bulk  of 
Australians  tittle  concern. 

Metals  and  Machinery. — Of  our  export 
trade,  £$^'777  f^""  agricultural  machinery, 
and  is  one  of  the  very  few  items  where 
manufactured  articles  are  exported ;  this 
export  is  due  to  special  manufacture 
and  patented  rights.  Works  connected 
with  the  treatment  of  metals,  manufacture  of 
maqhinery,  agricultural  implements  and  rail- 
way rolling  stock  form,  a  large  and  growing 
class  of  industry.  About  42,000  hands  are 
empl(^ed  at  this  work,  and  about  ^^4,000,000 
represent  the  value  of  the  machinery  in  the 


factories,  which  turn  out,  amongst  other 
things,  railway  locomotives  and  rolling  stock,, 
galvanised  iron  and  wire,  agricultural  imple- 
ments, mining  plants  and  machinery,  but»  witb 
the  exception  already  mentioned,  the  output  is- 
to  meet  local  demands,  and  all  iron  and  steel 
used  is  imported.  The  local  maauFactureS" 
may  be  said  to  principally  comprise  very  heavy- 
foundry  work,  and  goods  for  which  sea 
carriage  would  be  very  expensive.  In  most 
cases  where  manufacturing  successes  have 
been  made,  it  has  been  due  to  an  under- 
standing of  special  local  conditions.  A  mine 
can  be  more  cheaply  equipped  from  aa 
Australian  foundry,  because  each  mining  field- 
has  its  special  requirements  which  are  provided 
for  by  the  local  manufactum' ;  the  same- 
considerations  apply  to  agriculture.  "  The 
Stripper"  is  an  Australian  machine,  brought 
into  being  because  in  good  seasons  straw- 
is  a  burden  to  the  local  farmer,  and  this- 
machine  cuts  the  heads  and  leaves  the 
straw  standing.  Another  machine,  the  McKay 
Ha.rvester,  designed  on  the  Stripper  principle, 
has  built  up  an  export  trade  to  countries  where 
agricultural  conditions  are  similar  to  the 
Australian— chiefly  South  America,  but  as  a 
rule  the  home  trade  in  machinery  may  be 
taken  to  be  the  heavy  foundry  work  and  local 
specialities.  As  an  instance  of  what  is  meant 
by  special  conditions,  a  small  Victorian' 
foundry  has  a  large  trade  in  picks  with  the 
Western  Australian  mines,  because  experience 
in  the  Victorian  quartz  mines  had  shown  just 
where  strength  should  be  placed  to  get  results.- 
The  pick  was  promptly  copied  by  Americao- 
competitors,  but  it  was  some  time  before  any 
of  the  British  travellers  could  get  their  firms  to- 
do  so.  It  has,  however,  been  copied  by  an 
English  firm  lately,  after  competition  hadi 
made  such  advances  that  a  change  became  vital 
if  the  trade  was  to  be  saved.  Under  this- 
head  the  foreign  competition  against  Great 
Britain  is  growing,  chiefly  from  the  United 
States  of  America,  but  also  by  means  of 
a  cheap  cutting  German  trade.  The  trade 
now  possessed  by  the  foreigner  would 
nearly  all  pass  into  British  hands  if  a 
preference  were  imposed.  The  import 
from  America  of  some  their  maia 
lines  {e.g.  electrical  machinery)  cannot  be 
affected  by  local  manufacture  for  very  many 
years,and  is  therefore  an  open  trade  for  oversea 
competition,  and  the  margin  is  so  small  that 
almost  any  preference  would  give  an  advantage 
which  would  secure  the  tradp>  The  Apierican 
trade,  however,  in  agrtCtilttdr&f  na^^^  will 
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■steadily  be  overtaken  by  Australian  makers 
because  local  conditions  are  specially  catered 
for.  As  an  instance,  the  McKay  Harvester 
Works  at  BaUarat  cannot  supply  the  demand 
-for  their  machines,  and  each  machine  supplied 
takes  the  place  of  an  imported  reaper  and 
binder. 

Oil,  Soap,  Candles,  Glass,  &c.  —  We 
bave  about  1,800  hands  employed  in  manu- 
-facturing  soap  and  candles  and  1,200  em- 
ployed in  glass  works.  Of  soap  and 
-candles  the  output  for  1903  was  about 
twenty-eight  thousand  tons  and  six  hun- 
■dred  and  ninety-nine  thousand  tons  respec- 
tively. Our  exports  are  mostly  of  raw 
products  such  as  oil  and  tallow.  The  oil 
imports  are  mostly  in  specialties  and  the 
home  trade  in  earthenware  is  limited  to 
the  rougher  work,  and  the  home  glassware 
trade  to  the  everyday  bottle  of  commerce.  Of 
late  years  American  glass,  cheaper  and 
flimsier,  but  made  in  imitation  of  the  better 
English  glassware,  has  been  largely  sold,  and 
this  is  no  unusual  thing  in  manufactures.  If 
the  appearance  of  British  makes  can  be  got 
without  the  quality,  the  more  durable  and 
better  made  British  article  is  frequently  driven 
out.  One  Yankee  drummer  opened  up  a 
trade  in  carpets  by  introducing  a  carpet  of 
Axmfnster  patterns  and  appearance,  but  of 
■admittedly  inferior  quality.  "  Life's  too  short 
for  their  kind  of  quality,"  the  Yankee  ex- 
plained, "  Mine  looks  as  well,  costs  less,  and 
will  last  till  you  get  tired  of  it  1 "  He  got  his 
trade. 

Whoa,  Wider,  and  Cane  Goods.  ~0m 
export  is  mostly  of  undressed  timber.  We 
"have  23,000  people  directly  working  in  wood, 
but  probably  the  most  of  the  5,000  people 
•Working  in  "  Furniture,  Bedding,  and  Up- 
holstery *'  should  be  added.  The  furniture 
trade  is  practically  a  home  trade,  but  it  is  in  a 
targe  part  Chinese  labour.  Though  AustraN 
asia  produces  various  kinds  of  wood,  admir- 
ably adapted  to  the  requirements  of  the 
furniture  trade,  it  can  hardly  be  said 
that  the  trade  has  attained  a  develop- 
ment equal  to  its  opportunities.  The  pecu- 
liarity of  the  Chinese  is  that  they  concen- 
trate themselves  on  fan  industry ;  they  have 
done  so  on  furniture,  and  have  practically 
taken  complete  possession  of  it.  It  is  impos- 
sible to  get  any  knowledge  as  to  wages  paid  in 
the  trade,  and  Factoiy  Acts  are  dead  letters 
to  them.  European  worken  say  they  cut 
wages.  The  Chinese  .  say  that  they  get  high 
wag^.   Perhaps  the  troth  lies  in  this,  that 


they  did  cut  wages  to  squeeze  the  white 
workers  out,  but  now  they  have  control  they 
demand  good  wages.  This  Chinese  labour 
cannot  fiirther  expand,  and  even  as  it  is  a 
"strike"  by  Chinese  workers  in  Melbourne 
a  year  ago  showed  that  the  working  Chinaman 
whose  labour  has  always  been  under  the  con- 
trol of  the  "companies,"  whose  headquarters 
are  mostly  in  Hong  Kong,  are  now  getting  out 
of  control.  A  working  Chinese  is  a  strong 
supporter  of  a  white  Australia.  He  finds  it 
suits  him.  As  brie  put  it  to  me — "Plenty 
here.  More  Chinamen  come  not  so  much 
tucker!"  "Tucker*'  is  food.  The  Trades 
Hall  could  not  piit  the  sentiment  better.  The 
Tmmigration  Restriction  Act  must  bring  white 
labour  back  into  the  trade  without  causing 
any  conflict  with  the  Chinese  now  here,  as  a 
Chinaman  once  free  from  "  Company  "  control 
soon  realises  the  market  value  of  his  work. 

fetvellery  and  Fancy  Goods. — Of  the  export 
trade,  gold  and  silver  bullion  and  precious 
stones  are  the  main  factors,  the  export  of 
jewellery,  properly  so-called,  being  very  small 
indeed.  We  have  1,200  people  engaged  in 
our  own  trade,  but  of  these  some,  no  doubt, 
are  principally  employed  in  the  repairs  of 
watches  and  clocks.  The  British  trade  is 
small,  owing  probably  to  the  predominance  of 
Am^can  watches  and  clocks.  Australia  is 
too  new  a  country  to  reqinre  much  quality  in 
jewellery,  provided  something  reasonably  good 
and  cheap  can  be  got. 

Leather  and  Rubber  (boots  and  shoes,  but 
not  saddlery  and  bamess). — There  are  15,000 
people  engaged  in  the  boot  trade  who,  in 
1903,  turned  out  9,000,000  pairs  of  boots  and 
shoes,  and  500,000  slippers.  The  boot  and 
shoe  trade  is  one  of  the  growing  trades  of 
Australia.  In  some  States  the  Australian 
trade  holds  the  market,  and  since  Federation 
it  is  expanding  in  otber  States.  The  import 
trade  is  in  infants'  shoes  and  in  adult  boots  of 
very  good  quality.  Curiously,  the  infants' 
shoes  beat  the  local  market  because  of  their 
cheapness  and  flimsiness,  whilst  the  adult 
high-class  boot  beats  the  local  market  because 
of  its  good  quality.  The  boots  in  which  the  over- 
sea market  finds  the  least  competition  ait  of  the 
Northampton  class.  Lately  the  Americans 
have  made  strong  efforts  to  capture  the  trade 
by  establishing  sub-companies  which  open 
retail  shops.  The  bulk  of  the  boot  and  slye 
trade  is  sure  to  come  under  Australian  con- 
trol, though  it  is  donbtfiil  whether  the  fac- 
tories will  trouble  for  some  years  to  com- 
pete with  the  trade  now  coming  hron^^^^jreat 
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Bfitaio  in  .higher  qualities.  A  preferential 
tarifS'Would  decidedly  snuff  out  the  Ameri- 
can and  GermaD  competition  in  the  same 
lines,  and  thus  double  the  existing  British 
trade.  the  local   manuEacturer  there 

is  a  very  large  opening  in  all  sorts  of 
leatherware,  the  tanntDg  industry  being  well 
developed,  and  last  year  turning  out  nearly 
1,200,000  hides  and  four  and  a-haif  million 
skins. 

Vehicles. — Here  again  special  knowledge  of 
Australian  conditions  count.  Practically  all 
vehicles  properly  so-called  are  home*made, 
because  each  district  has  its  own  peculiarities. 
The  type  of  farm  waggon  varies  in  different 
districts.  Australians  are  quick  to  learn,  an^ 
in  forming  districts  where  the  roads  are  eidher 
heavy  from  dust  or  from  mud  the  value  of  the 
"  Boer  outrigger ' '  to  help  the  pull  of  the  shafts 
was  quickly  seen  and  adopted  when  the  re- 
turned soldiers  spoke  of  it.  About  7,600  per- 
sons are  employed  in  these  factories- 

Sugar. — 'J'he  exports  of  Australian  sugar 
amounted  to  ^^22,366.  The  cane  is  grown 
in  Queensland  and  New  South  Wales, 
but  though  slightly  increasing  in  Queens- 
land is  decreasing  in  New  South  Wales. 
In  1903  there  were  131,733  acres  under 
cultivation ;  of  the  cane  gron-n  423,3(12 
tons  were  grown  by  white  labour  receiving 
a  bounty  of  j^90,770,  and  628,084  tons  1^ 
black  labour.  The  Federal  Parliament  pro- 
vides for  the  payment  of  a  bounty  of  £z  per 
ton  on  all  sugar  produced  by  white  laboiu*. 
In  1903,  26,061  acres  were  regfistered  as 
cultivated  by  white  labour ;  for  1904  thtj 
acreage  registered  has  increased  to  56,289 
acres.  The  Australian  grown  sugar  repre- 
sents 54'2  per  cent,  of  all  sugar  locally 
consumed ;  the  value  of  the  cane  crop  for 
1903  being  ;^787,ooo.  Forty-eight  mills  are 
in  active  operation  and  the  capital  invested  in 
sugar  mills  represents  some  two  and  a  half 
millions  of  money.  About  2,000  persons  are 
employed  in  this  work. 

Musical  Instruments. — ^We  produce  pianos, 
and  have  employed  in  this  work  about  260 
hands.  The  British  values  are  not  traceable, 
but  60  far  as  pianos  are  concerned  the  imports 
are  nearly  all  German.  The  Australian  firm 
which  employs  nearly  all  the  260  engaged  in 
this  work  has,  since  Federation,  made  special 
efforts  to  obtain  the  local  trade  ;  the  factory  is 
mVst  admirably  equipped  and  has  adopted  the 
newest  methods  and  machinery,  and  shops  for 
retail  purposes  have  been  opened  in  all  the 
States.    ShouUl  this  venture  succeed  in  its 


determination  to  capture  the  bulk  «<  the 
Australian  trade,  it  will  not  only  adEocd  » 
most  striking  lastaoce  of  what  the  local 
manufacturer  and  workman  can  do  agaisst 

the  finest  {u-oducts  of  European  and  American 
wtNrkshop*,  but  it  will  encoun^e  similar  eStxta. 
in  other  directions. 

Nature  of  Exports  and  Imports. 

I  do  not  propose  to  follow  every  class  of 
manufocturing  occupation,  but  will  content 
myself  with  the  manuCactures  reCerred  to. 
Those  manufactures  will  show  the  main  heads- 
under  which  the  future  of  our  manufacturing 
expansion  will  principally  lie. 

Of  the  exports  from  Australia,  totalling- 
j^48, 170,164,  specie  and  bullion  account  for 
;^i9, 1 23,958,  and  merchandise  accounts  for 
^£29,046,206.  The  total  exports  of  Australiaa 
produce,  j£27,700,ooo,  is  for  merchandise,  and 
;£i7,8oo,ooo  for  specie  and  bullion.  Of  the- 
exports  of  merchandise,  wool  accounts  for 
j£i3,997,ooo;  coal  and  coke  for  upwards  of 
a  million  ;  leather,  half  a  million  ;  undressed 
timber,  ;£700,ooo ;  oils,  ;£a25,ooo ;  meat,. 
;£i,78o,ooo;  and  butter,  ;£i,20o,ooo;  fruity 
;£375,co3.  These  items  represent  aboufc 
^£20,000,000,  and  are  not  ezcluHve,  but  ^ite- 
sufficient  to  show  that  the  exports  of  Australia, 
are  almost  entirely  of  primary  productions.  Of 
the  remaining  sum  of  seven  millions  odd.  quite 
half  could,  I  think,  be  traced  to  the  same  sqnrce. 
Of  the  exports  of  New  Zealand,  amountiii^ 
to  ^15,010,378,  meat  export  accounts  for 
^3,300,000;  gold  for  ;£3,ooo,ooo;  grain  for 
j£530,ooo;  gum  for  j£63i,ooo;  hides  and 
leather,  j£  150,000;  butter  and  cheese, 
j£i,500,ooo;  flax,  ;£6oo,ooo ;  agricultural  and- 
pastoral  products  (n.  o.  e.),  ;£85o,030 ;  tallow, 
;£465,ooo;  timber,  ^£240,000;  wool,j£4,ooo,ooo. 
These  items  also  are  not  exclusive,  though- 
representing  ;£i4,ooo,ooo  of  a  total  export  ot 
j£i5,ooo,ooo. 

The  imports  on  the  other  hand  are  almost, 
entirely  manufactured  goods.  Australia  im- 
ported ^£36,500,000  worth  of  merchandise  made 
up  as  follows : — 

Stimulants  and  narcotics  nearly  ....  ;^2,030,ooo 


Sugar    1,087,000 

Agricultural  products  and  groceries  7,094,000 

Apparel  and  textiles   8,838.000 

Metals  and  machineiy    7,384,000 

Jewellery  and  fancy  goods    2,051,169 

Oils  and  paints    1,243,000- 

Earthenware,  glass,  &c   705,313 

Drugs  and  chemicals   ,  931,000' 

Wood,  wicker,  6i^tizedJ>>*LaOOgiei34.00tt. 
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Leather,&c   890,000 

Paperiod  sUtiooery   1,505,000 

Vehicles,  ™ti»w-ai  iQstnuQents  and 

miicellaneoos  ,   2,297,1100- 

And  free  goods   626,000 

The  impcnts  <rf  New  Zealand  amounted  to 
£,12  788,675,  and,  broadly  speaking-,  show  the 
same  results  as  those  of  Australia. 

The  exports  of  Australasia  may  therefore  be 
classed  as  primary  products ;  the  imports  as 
manufiactnred  products.  The  volume  of  im- 
port trade  is  so  lai;^  that  to  secure  even 
a  substantial  portion  of  the  local  trade  will 
give  to  the  manufacturer  full  scope  for  his 
efforts  at  present  and  an  ample  reward 
in  the  event  of  success.  The  Australasian 
market  is  altogether  out  of  proportion  to  the 
population  as  the  people  are  both  great 
{voducers  and  great  spenders,  and  their 
demands  offers  a  splendid  field  of  operatioq 
to  the  man  who  with  capital  and  experience 
determines  to  cast  in  his  lot  mth  the  manu; 
fiacturers  of  Australasia. 

General. 

The  conditions  of  the  trade  insist  upon 
a  ready  adaptabili^,  a  willingness  to  meet 
the  demands  of  the  purchaser  and  an 
appreciation  of  the  fact  that  a  consumer 
wants  to  buy  new  goods  not  the  manu- 
facturer's  old  plant.  The  productiveness  of 
Australasia  shows  its  wealth  and  resources ; 
its  imports  show  its  special  value  as  a  con- 
suming market,  while  its  geographical  position 
opens  to  it  certain  external  markets  which  the 
oversea  manufacturer  can  enter  only  after  a  loag 
sea  voyage.  The  last  two  years  mark  an  epoch 
in  Australasian  manufactures,  and  the  next 
ten  will  amply  justify  the  hopes  of  those  who 
believe  in  Australasia's  industrial  development. 
The  country  possesses  the  two  main  Actors  of 
success.  She  has  first-class  coal,  and  she 
has  large  deposits  of  rich  iron  ores.  She 
has  wool,  and  she  also  has  large  areas 
siutable  for  the  growth  of  cotton.  Australia 
exports  to  external  countries  about  a  million 
tons  of  coal,  and  New  Zealand  exports 
nearly  200,000  tons ;  the  industry  is  old  and 
well  established,  and  the  quality  of  the  coal 
well  known.  Iron  ore  is  widely  spread^through- 
out  both  countries,  and  during  the  ensuing  or 
next  following  session  of  the  Federal  Parlia- 
ment provision  will  almost  certainly  be  made 
granting  a  substantial  bonus  on  the  production 
of  iron  and  steel  from  Australian  ores  in 
accordance  with  a  recommendation  made  by  a 


Royal  Commission  which  dealt  exb&ustivel^ 
wkh  the  subject.  Australia  cannot  be  smid  to- 
possess  water-{»ower  avaflaUe  fi>r  extensive- 
indiiatrial  pnrpoMs,  but  New  Zealand  has  this- 
power  -so  well  distributed  that  she  would 
appear  to  c^er  ideal  conditions  for  those- 
foanutactures  to  which  water-power  is  essen- 
tial. Tasmania  also  has  special  capabilities 
in  this  direction. 

Tariff. 

The  tariff  of  the  Cominonwealth  is  a  com- 
promise between  the  need  for  revenue  and  the 
demand  for  Protection,  and  it  is  needless  to- 
say  that  the  result  is  satisfactory  neither  to- 
Free  Trader— a  rapidly  diminishing  fiactor— or 
FMitectionist.  The  passage  of  the  tariff 
throu}^  Parbament  occupied  a  whole  session^ 
and  until  September,  1902,  the  manufacturing 
industry  was  in  a  state  of  uncertainty  which 
paralysed  all  progress.  The  Commonwealtb 
tariff  is  lighter  than  that  of  New  Zealand  ;  i> 
is  lower  in  its  average  burden  of  duties  than 
that  of  any  separate  State  except  New  South- 
Wales  and  Western  Australia,  and  in  some 
lines  has  had  an  appreciable  influence  in. 
checking  manufacturing  expansion  and  in  in- 
creasing imports.  Of  the  total  imports,  ex- 
elusive  of  narcotics,  31*7  per  cent,  are  of  free- 
goods  and  the  average  rate  of  duty  on  dutiable 
goods  other  than  narcotics  and  stimutants  i&. 
ig*7  against  a  prior  pre-Federal  rate  ranging 
from  36-2  to  21-8  in  four  States  and  10-3  to  i4*8. 
in  two  States.  If  the  Commonwealth  tariff  be 
compared  with  the  tariffs  of  America  or  Canada, 
tkie  results  wonld  meet  the  approval  of  the 
Cobden  Club  as  it  would  by  comparison  appear 
free  trade. 

Industrial  Legislation. 
I  do  not  enter  into  a  discussion  of  the  varioua 
Acts  of  Fi^liament  which  apply  in  the  various 
parts  of  Australasia,  and  are  known  as 
"  Labour  Legislation."  The  great  majority 
of  these  Acts  are  merely  the  adoption  of 
reforms  long  advocated  by  the  advanced  public 
men  in  England ;  they  are  a  recognition  of  the 
fact  that  whatever  the  State  cannot  do  there  is 
at  least  a  very  wide  field  of  usefulness  in 
eliminating  some  of  the  inequalities  which  exist- 
and  tend  to  impair  the  full  value  of  industrial 
effort.  The  Industrial  Arbitration  and  Con- 
ciliation Act  is  by  frir  the  most  important,  be- 
cause so  far-reaching  and  so  novel.  The  father 
of  that  legislation  (Mr.  Reeve)  is,  I  believe, 
present,  and  is  quite  qualified  and  able  to 
defend  it,  but  time  will  be  its  best  in^jcation.. 
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Though  temporary  diflBcultiesmayand  do  arisfe, 
the  growing  influeace  of  this  Act  upon  public 
^opinion  tends  to  make  strikes  so  impossible  that 
it  has  already  forced  the  settlement  of  at  lea«t 
-«he  industrial  dilute  ^rwind  which  clung  so 
tnuch  feeling  that  the  Act  alone  saved  a  long 
«iid  disastrous  sttite.  Employers  are  rapidly 
■adapting  themselves  to  -the  changed  con- 
ditions ;  the  Act  is  receiving  from  them  less 
■opposition  as  its  working  is  better  understood, 
^nd  the  objections  now  raised  are  more  due  to 
the  frequency  with  which  the  Act  is  invoked, 
■and  the  too  marked  presence  of  industrial  busy 
bodies  than  to  any  hostility  to  the  Act  itself* 
Most  of  the  complaints  to-day  are  almost 
inseparably  from  the  first  Saw  years'  working 
of  So  far  reaching  a  piece  of  legistatioD, 
-but  these  who  j^tpreciate  bow  gieisit  ^axe  the 
issues  invirfved,  and  how  incalculable  a 
Uesshig  the  success  of  this  Act  will  be,  should 
it  replace  strikes  by  arbitration,  will  watch  its 
operation  with  sympathy  and  pa&nce. 

Trade  tvith  the  Mother  Country. 

The  conception  of  Empire  as  a  division 
•of  labour  in  which  the  outposts  shall  re- 
main primary  producers  of  raw  products  and 
the  Mother  Country  the  aiole  centre  of  mana- 
&cturing  indnstiy  is  not  one  which  conhnendA 
itself  to  Australasians  and  the  cotenising^ 
spirit  which  made  the  Empire  by  its  attach- 
ment to  locality  manifests  itself  in  a  deter- 
mination to  make  the  new  home  as  complete 
and  self-sufficient  as  is  possible.  In  the 
prosecution  of  this  aim  ^ere  is  nothing  an- 
tagonistic or  exclusive  of  mutual  trade  pre- 
ferences ;  it  is  indeed  but  an  application  in 
•detail  of  the  wider  principle.  When  the 
Empire,  as  a  whole,  is  felt  to  belong  to  and 
to  appeal  to  all  as  closely  as  Australasia 
appeals  to  its  people,  the  adoption  of  imperial 
trade  preferences  will  be  but  an  extension  of 
the  principle  which,  at  present,  actuates  Cana- 
■dians  and  Australasians  in  their  determination 
to  encourage  local  developments.  I  offer  no 
apology,  therefore,  for  stating  that  though  an 
ardent  supporter  of  preferential  trade,  I  am  a 
strong  believer  in  the  need  to  re-a^just  our 
Commonwealth  tariff  on  lines  more  favourable 
to  the  local  manufacturer.  That  action  in  this 
■direction  will  soon  be  taken  is  apparent.  A 
Commission  has  been  appointed  and  is  now 
sitting  to  consider  the  question  of  tariff 
amendment,  and  most  probably  Parliament 
will  deal  with  the  matter  at  its  next  session, 
and  grant  to  the  local  manufacturer  a  more 
adequate  protection  than  he  now  enjoys.  Even 


theb  we  are  not  likely  to  see  a  tariff  with  walls 
so  high  as  those  which  surround  America. 

The  trade  of  Great  Britain  with  Australasia 
is  proportionately  less  thaik  formerly ;  the  im- 
ports are  now  about  one-third  foreign  as 
against  one-fourth,  ten  years  ago.  The  exports 
show  a  somewhat  similar  trend.  This  is  not  all 
due  to  causes  which  the  British  manufacturer 
can  prevent  but  those  preventible  causes  ac- 
count for  a  substantial  part  of  this  relative 
retrogression  and  the  result  is  deplored  by 
Australians  more  keenly  apparently  than  l^ 
Englishmen ;  a  fact  which  may  be  explained 
by  the  evidences  of  foreign  encroachment  being 
more  manifest  in  Australia  than  in  England 
where  Australasian  figures  get  lost  in  the  huge 
totals  of  alltrades..  The  Australasian  deplores 
these  inro^s  upon  the  commerce  of  the 
Mother  Country  just  as  he  wonld  feel — ^though 
of  course  in  a  greater  degree — any  military  or 
naval  reverse  which  affected  her.  The 
commerce  and  trade  of  England  help  to  form 
that  prestige  in  which  all  who  belong  to  he^^ 
Empire  take  such  pride.  In  these  days  it  is  in 
the  peaceful  warfare  of  industry  and  commerce 
that  are  manifested  the  brains  and  energising 
power  of  a  civilised  people,  and  Australasians 
are  too  deeply  attached  to  the  Mother  Country, 
too  pFond  of  the  Empire's  greatness  to  feel 
auglit  but  regret  at  industrial  or  commercial 
retrogression  which  is  none  the  less  substantia] 
because  relative  rather  than  absolute.  It  iS 
from  such  motives  that  the  desire  for  trade 
preference  so  largely  springs.  That  a  change 
so  great  implies  the  risk  of  failure  may  be 
admitted.  Such  consequences  have  to  be 
faced  by  every  individual  and  by  every  com- 
munity to  whom  advance  is  vital.  But  a 
readiness  to  work  together  and  a  united  effcHt 
to  discover  a  satisfactory  line  of  advance  will 
go  so  far  to  minimise  the  chances  of  failure  that 
nothing  but  the  mere  fear  which  always  stands 
in  the  path  of  progress  will  allow  possible  risks 
to  overshadow  most  probable  gains.  Believing, 
as  we  so  largely  do,  that  mutual  concessions 
can  accomplish  so  much  to  secure  for  the 
Empire  the  control  of  its  own  trade  and  the 
enormous  expansion  of  its  varied  resources,  it 
is  not  to  be  wondered  at  that  Australasians 
alnlost  unanimously  desire  to  see  an  earnest 
attempt  made  to  arrive  at  a  scheme  upon  Hoes 
satisfactory  to  the  moderate  men  on  both  sides 
without  asking  the  acceptance  of  details.  We 
are  at  a  loss  to  understand  why  the  very 
thought  or  suggestion  of  such  a  scheme  should 
in  England  be  regarded  with  such  bitter  o[^k>- 
sition  and  reseMgat,  that -an^^ntempt  to 
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meet  together  and  discuss  the  matter  is 
anathematised  by  bell,  book,  and  candle. 
Under  the  present  Australian  tariff,  and  in 

relation  to  the  present  Australian  trade, 
there  is  room  to  divert  to  Great  'Britain 
many  millions  of  imports  which  now  come 
to  us  from  foreign  countries.  Whatever 
tariff  is  adopted^and  no  great  departures 
from  our  present  tariff  are  immediately 
probable— there  will  always  be  a  large  and 
growing  import  trade  which  preference  can 
affect.  The  growth  of  Australasia  as  a  con- 
suming market  is  bound  to  increase  though 
the  class  of  imports  may  differ.  Whether 
therefore  the  position  be  judged  by  the  existing 
tariff  and  available  trade  of  to-day,  or  the  pro- 
bable tariff  and  increased  trade  of  ten  or 
twenty  years  hence,  Australasia  offers  to  the 
British  manufacturer  a  market  well  worth 
having.  _  Whether  preferential  trade  by  se- 
curing that  advantage  entails  other  and 
greater  losses  is  the  only  question  worth  con- 
sideration. That  question  can  never  be  settled 
when  approached  as  if  fiscal  treason  were 
involved  in  its  mere  expression.  Our  race 
has  not  yet  been  a  slave  to  the  adoration 
of  any  theory  (though  in  England  it  goes 
perilously  near  to  fiscal  fistichism);  it  does 


not  concern  itself  with  a  vain  effort  to  attain 
logical  perfection;  it  loves  and  boasts  of 
its  preference  for  the  practical  solution  of 

difficulties  by  the  application  of  common  sense. 
To  deal  with  this  question  there  is  only  ont 
common  -  sense  method ;  that  is,  to  meet 
together  with  an  anxious  desire  to  serve  the 
Empire  as  a  whole  and  a  willingness  ■  to  act 
in  co-operation  should  -  a  full  considnradon 
show  the  need  for  readjustment.  There  never 
was  an  occasion  on  which  appeals  to  prejudice 
and  party  interests  were  more  to  be  condemned  ; 
there  never  was  a  question  which  should  more 
comtAend  itself  to  both  parties  as  one  deserving 
a  careful  and  sympathetic  inquiry.  Should 
slicti  an  inquiry  be  granted,'  those  of  us  who- 
believe  that  a  readjustment  of  the  commercial 
relations  of  the  communities  of  the  Empire 
will  lead  to  a  more  lasting  and  more  real  union 
of  that  Empire  are  con6deDt  as  to  the  result. 
We  merely  ask  that  we  shall  not  be  condemned 
without  trial  merely  because  our  contentions' 
may  not  exactly  square  with  what  was  laid- 
down  fifty  years  ago  for  the  guidance  of  com- 
merce under  conditions  as  primitive  and  simple 
in  relation  to  the  vast  and  complex  system  of 
to-day  as  is  the  first  Atlantic  steamer  whetk 
compared  with  the  most  recent  obean  liner. 


A.— Wages  Paid  in  MAnurAcxoKnES  to  Employes  (Males). 
The  figures  are  given  as  fiu*  as  data  is  available. 


Indaitry. 


Bcdliag-dowii  and  tallow  refineries 

Tanneries  

Wool-scouring  and  fellmongery  . , 

Chaff-cutting  

Oil  and  grease  

Soap  and  candles  

Bricks  and  riles   

Glass  (inclnding  bottles)      . ,    . . 

Glass  (ornamental)  

Lime,  plaster,  and  cement   . .    . . 

Marble  and  slate  

Pottery  and  eartfaraware     . ,    . . 

Boxes  and  cases   

Cooperage   

Joinery   

Saw  mills  

Wood-tnmiDg  

Agricoltural  implements      . .    . . 

Brass  and  copper  

Galvanised  iron    . , 

Inmwoiks  and  foundil^s      ..  •• 


Avarace  weekly  wagei.— Males. 


New  South 
Wale*. 


'^^ctoria. 


QuMntland 
(HrUbann). 


1  18 
I  18 

1  18 
'  13 

2  O 

1  12 

2  6 
1  12 

1  18 

2  O 


£  «.  d. 


'4 

12 
12  II 

5  o 

3  ro 

15  7 
I  16  n 
I  7  10 
I  9  8 
1120 
I  18  3 


14  6 

16  10 
12  9 

10  7 

4  f 

11  4 
14  10 
16  o 


j£  ■.  d. 
190 

I  15  2 

I  ^6  II 

I  18  II 


I  15  8 


4  6 

3  o 

9  8 

»5  7 


I   9  8 

;    a  o  4 

i  » 13  3 

'     I  14  8 

I 

'94 


New  Zealand. 


C  *^  d. 

}    »  3. 

I  12  8 

I  9  o 

I  14  ^ 


190- 

>  9  5 
1  15  & 
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TABLE  A  {oMtimud). 


A.r<nfc  meUj  mzr». — Male*. 


NewSontk 
Wale*. 

TictorU. 

(BriibaBe). 

New 

ZaaUftd. 

£  «- 

d. 

£ 

1. 

d. 

d. 

«. 

d. 

9 

— 

1  16 

0 

I 

13 

0 

I  13 

4 

— 

— 

— 

t  8 

8 

— 

— 

8 

— 

1  12 

3 

1 

12 

8 

1 

»3 

9 

1  6 

2 

I 

7 

7 

I  3 

7 

I 

6 

5 

I  19 

4 

— 

— 

I 

10 

4 

I  13 

2 

I 

2 

10 

— 

— 

2  2 

3 

I 

18 

6 

— 

t 

8 

11 

I  14 

I 

1 

H 

9 

— 

I 

II 

6 

I  14 

0 

2 

1 

8 

1  17 

3 

15 

I 

I  2 

5 

1 

1 

11 

»  S 

8 

I 

9 

0 

»  4 

II 

I 

II 

10 

»  4 

4 

1 

7 

1 

'  '4 

4 

I 

1 

4 

— 

— 

I  17 

0 

2 

I 

7 

1  14 

0 

I 

'7 

0 

I  0 

10 

6 

I 

I  2 

2 

1 

8 

7 

3 

> 

1  5 

4 

1 

3 

I 

t  0 

'5 

3 

— 

— 

1  10 

J 

6 

8 

<  4 

9 

1 

8 

0 

I  16 

i 

■ 

17 

10 

I  10 

3 

2 

5 

I  8 

— 

— 

— 

2  1 

4 

1 

17 

3 

— 

— 

I  .8 

9 

2 

1 

10 

2  6 

7 

— 

2 

4 

11 

— 

[ 

19 

9 

1  9 

7 

I 

'4 

0 

1  12 

9 

— 

1  3 

7 

1 

3 

6 

— 

9 

I  .2 

9 

I 

'5 

I 

1  7 

6 

I 

13 

4 

2  0 

3 

2 

0 

7 

>  9 

3 

— 

»  4 

5 

— 

1  18 

2 

I 

0 

I  8 

2 

1 

11 

8 

— 

1 

17 

5 

'  »5 

3 

1 

19 

2 

I  2 

5 

1 

7 

5 

Waterproof  and  oilskin  

■  >7 

5 

1 

■5 

7 

— 

I 

6 

9 

I  14 

9 

I 

>4 

3 

I  0 

0 

I 

6 

3 

'  3 

•» 
/ 

I 

4 

2 

— 

1 

6 

4 

Tents  and  tatpaulins   

'  S 

9 

I 

10 

4 

2  I 

3 

— 

>  3 

5 

I 

5 

6 

18 

7 

— 

1  18 

I 

I 

18 

6 

1  19 

6 

I 

19 

3 

1 

II 

I 

>3 

S 

2  3 

0 

— 

'  4 

10 

I 

10 

4 

— 

— 

1  10 

11 

I 

10 

>  13 

5 

I 

7 

I 

1  11 

8 

I 

7 

I  2 

5 

I 

I 

3 

2  4 

10 

i 

4 

»  9 

4 

1 

>5 

I 

FarnitaK  and  cabinet  making   

I  16 

4 

1 

19 

9 

I  6 

5 

I 

7 

b 

I  II 

8 

I 

6 

1  I 

1 

Chemicali,  drugs,  and  medicines  

10 

I 

0 

.  5 

2 

Manufactnting  jewellery   

1  17 

5 

2 

7 

4 

I  14 

4 

Electric  light  and  power   

2  2 

10 

1 

■9 

0 

I  II 

1 

2  4 

9 

2 

7 

S 

I  14 

10 

1 

9 

9 

Fancy  leather,  ptnrtmantcaux  and  bags   

1  6 

9 

I 

7 

5 

I  0 

4 

Brooms  and  bmshware  

I  11 

7 

1 

13 

4 

I  0 

6 

8 

Saddlery  and  harness  

Basket  and  perambulator  Tactories   

I  '5 
1  6 

3 
8 

I 
t 

14 

15) 

3 

5ii 

4 

3 

II 
5 
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B^Wagrs  paid  in  Manufactoubs  to  EmUOTltMS  (Feualbs). 


Wttgew—Ttrntltm. 

ladiiitij'' 



NewSMitii 

\TctorU. 

Queeoslaiid 

Hei* 

Zealand. 

r 
0 

10 

d. 

7 

y 
X> 

r 
h 

tti 

r 

£ 

1* 

0 

12 

2 



_ 

0 

16 

3 

0 

13 

2 

0 

13 

2 

0 

8 

1 

0 

11 

X 

0 

9 

3 

0 

13 

4 

0 

7 

4 

0 

8 

3 

0 

12 

9 

0 

12 

2 

0 

9 

5 

0 

12 

3  1 

0 

10 

3 

0 

8 

3 

0 

8 

II  i 

0 

13 

10  ( 

0 

11 

5 

0 

»3 

3 

0 

'7 

3 

0 

15 

0 

0 

n 

5 

0 

II 

1 

0 

II 

5 

_ 

Tobacco,  dgars,  See  

0 

16 

6 

I 

I 

I 

0 

15 

8 



0 

13 

I  [ 

0 

17 

8 

0 

16 

11 

0 

12 

3 

0 

14 

0 

0 

12 

10 

0 

13 

3 

0 

14 

9 

0 

18 

0 

0 

10 

II 

I 

I 

8 

0 

13 

10 

0 

15 

II 

Diessmakiog  and  millinery  

0 

10 

5 

0 

11 

9 

0 

ID 

0 

0 

10 

3 

0 

<3 

4 

0 

IS 

0 

0 

»4 

0 

0 

13 

3 

0 

12 

11 

0 

18 

2 

0 

9 

6 

0 

IS 

I 

0 

»4 

10 

0 

II 

1 

0 

10 

5 

0 

II 

0 

0 

II 

8 

0 

13 

2 

0 

16 

4 

0 

14 

6 

0 

10 

7 

0 

11 

4 

0 

10 

S 

0 

1 1 

0 

0 

13 

2 

0 

11 

b 

0 

12 

7 

0 

18 

4 

0 

14 

5 

0 

10 

10 

0 

»5 

8 

0 

II 

4 

0 

12 

4 

0 

13 

4 

0 

8 

9 

0 

>3 

7 

0 

16 

2 

0 

'3 

7 

0 

10 

II 

0 

16 

2 

0 

>5 

9 

0 

10 

0 

0 

»7 

2 

C— The  Capital  employed  in  Factobies  is  distbisittbd  as  follows 


State. 

CapiUl. 

Total. 

Laadi 

Uadlin'ryaiHl 

Caik  and 

Bafldiact.au;. 

Snadrkt. 

£ 

£ 

£ 

£ 

Hew  South  Wales  

4,969,698 

7,009.806 

7,417.000 

»9.3Q6,504 

7.967,945 

5,010,896 

7,428,000 

20,406,841 

2,631.039 

4,053,584 

1,858,000 

8,54i,623 

1,676,000 

1,730,000 

1,631,000 

5,037,000 

1,245,186 

1,631,815 

1.453.000 

4.330.001 

994.^54 

921,901 

772,000 

2,688,155 

20,357,002 

20,559,000 

60,400.124 

4,690,877 

3.962,521 

4,556,000 

13.209,398 

24>i  74.999 

24.319.523t 
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D.  —The  DisTRiBimoK  or  Houk-powes  amd  Valub  of  Plant  is  as  follows  :— 


CoBBOnwealth.          j            New  Zealand. 
CIam  of  Industir.   -  


Horaeftower. 

Value  of 
Plant. 



HotM-power. 

vaine  ot 
PUat. 

No, 

No. 

£, 

Testing  raw  material : — 

5-33" 

4'''.i25 

I,5'9 

91.423 

108,148 

580 

37.565 

i,8oi 

474,866 

428 

44. 20 J 

6,582 

675^921 

1,166 

68,952 

 '   1  ' 

•9.707 

1,644,278 

9.097 

425 -69> 

 _|  

20,659 

3.333.555 

2.700 

317.072 

 1   iiL.    f  \-  J    J    -^l^  J  

47.42' 

6,914,101 

"4-792 

1.035,939 

^\  _  i  1_                ^_Ja^     ■9l_^t  !  d 

4,908 

848,845 

3.644 

340.93i 

4,827 

>, 769,294 

1,762 

381,95s 

o" 

M        Ota  A 

4,870 

. 

96 

52,766 

39 

10,650 

Vdiiclest  uddlciyt  and  harness  , .  .... 

1 71 .82Q 

226 

38,86a 

Ship  and  boat-baUdmg,  &c  

3.'84 

276  905 

484 

209, 87& 

113.132 

464 

28,24(> 

1,201 

233,955 

3'9 

32.963 

Surgical  and  other  scienli6c  instniments  

II 

4,043 

81 

27,966 

'4 

3.822 

37.93' 

3,205,496 

2,4>9 

87 ',65  J 

'35 

12.093 

670 

Minor  wares,  not  elsewhere  included  

838 

66,814 

206 

22.028 

'59,3« 

«>,35".oo2 

39.939 

3.962.521 

The  horv-pow«r  quoted  represoots  the  avurage  power  actually  used,  and  is  exclusive  of  Electric  Lightiag  PUsta,  while 
the  value  quutcd  reproentt  that  of  all  the  available  machioery  fit  for  uie. 


£.— The  Cla.sses  of  Industiy  in  which  thb  Persons  aix  Employed  and  the  Hokse-poweb: 


USED,  AS  follows  : — 


1900. 

ClaM  of  Indnsti;. 

Handi  Employed. 

H.P.  of 

Handt  Emplored. 

H.P.  of 
ma- 

Males. 

Female*. 

machinery 
a*ed. 

Male*. 

Females. 

chinfty 
naed. 

Treating  raw  materials,  the  product  of  pastoral- 

7.276 

27 

6,271 

7,432 

44 

7,890 

>.399 

60 

2,007 

1,650 

96 

1,801 

Processes  in  stone,  clay,  grass,  &c.    ,  ' 

7.308 

4" 

4,82a 

7,859 

85 

6,582 

i6.4»3 

15 

18,505 

16,232 

30 

19.787 

Metal  works,  macbinay,  &c.  ...  

35.260 

64 

15,783 

36,285 

91 

20.659 

Connected  with  Tood  and  drink,  &c  { 

30,281 

4,353 

48,113 

26,755 

4.555 

47.421 

Clothing  and  textile  fabrics  and  materials  

15.953 

27.849 

3.852 

16,932 

36,358 

4,908 

Books,  paper,  printing,  and  engraving  

13,448 

2,743 

3,822 

13,756 

3.477 

4.827 

14" 

ID 

24 

239 

'5 

67 

176 

"7 

137 

'35 

226 

96 

Vehicles  and  fittings,  saddlery  and  harness,  &c. 

7,692 

86 

562 

7.457 

69 

74S 

2,117 

45 

1,186 

1,965 

'4 

3.184 

Furniture,  bedding,  and  npbolstery  -  . .  j 

4.136 

378 

856 

5,012 

428 

1.158 

961 

245 

660 

1.509 

492 

1,201 

Sni^cal  and  other  scientific  instniments  ' 

70 

'5 

'3 

98 

19 

11 

786 

22 

89 

1,076 

45 

81 

2,668 

94 

13,789 

3.575 

9' 

37.93  > 

179 

35 

51 

384 

68 

'35 

Minor  wares,  not  elsewhere  included  . .         ,..  .. 

1,288 

349 

363 

1.314 

^  83& 

36,508 

120,903 

149,665 

46.fs'9 

159.32* 
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F.— Tbk  DisTsiBUTunr  or  the  Ihdustubs  THKouoBotrr  the  Couiionwba;,th  is  as  follows 


CUss  of  Indiutry.  ' 

new 

South 
Walei. 

Victoria. 

Sailth 

Weitern 

Treating  raw  materiaJs,  the  product  of  pastoral  puc- 

468 
400 

suits 

*>499 

»»937 

501 

7" 

'  1  VAithnff                of  unfile             nvnniif*^  nf  aan^Hltnvsl 

Z88 

166* 

329 

37 

Oils  and  fatS)  aninialt  vegetable,  Stc, 

^28 

203 

67 

68. 

1.076 

422 

497 

679 

197 

5,167 

2,272 

424 

3.S84 

1,102 

12,851 

1.2  K 

6,090 

2,10; 

1,763 

Connected  with  food  and  drink,  &c  

10469 

10,602 

4,926 

2,484 

1,335 

1.494 

I  c,486 

26,136 

1,686 

1.538 

Books,  paper,  printing,  and  engraving   

6.115 

i.Qi<: 

1,166 

062 

J  ■  ^  1 

21Q 

21; 

I 

g 

U2 

Vdiicles  and  fittings,  saddlery  and  harness,  8cc. 

2, 102 

804 

81; 

zSt 

■J 

IiSOl 

98 

139 

111 

92 

38 

1.923 

1,978 

465 

563 

302 

209 

693 

987 

34 

230 

57 

35 

iR 
1 0 

«sr 

594 

53 

133 

4' 

43 

i,6;2 

988 

367 

184 

313 

142 

133 

283 

.  *7 

9 

45/ 

1,020 

92 

189 

42 

70 

65.633 

73,*«9 

19,286. 

18,644 

11,883 

7,749 

O.— The  EvnoTMiiiT  m  m  Comuohwbalth  aiid  iv  New  ZtALAim  is  REsncnvEtT 

.  .  AS  rOLLOWS: — 


,    .  1 

CooMBOBweklth. 

.  NcwZMland. 

Australasia. 

CUss  of  ladotry.  I< 

Hales. 

Females. 

Males. 

Females. 

Hales. 

Pemalea. 

Treating  raw  materials,  the  product  of  pastnal 

2,286 

7,856 

5,570 

22 

1 

23 

Treating  raw  materials,  the  prodnct  of  ogricoltaral 

1,862 

216 

2,078 

22 

10 

32 

1,650 

96 

240 

16 

1,890 

122 

7.859 

85 

1.273 

2 

9,132 

87 

16,232 

30 

6,635 

a 

22,867 

3» 

36.285 

91 

6,259 

5 

42,544 

96 

4.555 

7,069 

628 

33,824 

5,183 

16,932 

36,358 

7,687 

9,579 

24,619 

45.937 

»3,756 

3.477 

2,799 

754 

16,555 

4.231 

239 

■5 

23 

262 

IS 

'35 

226 

21 

III 

156 

337 

Vefaicles  and  fittings,  saddlery  and  harness,  etc. 

7,45: 

69 

2.636 

55 

10,093 

iH 

1,965 

14 

'85 

2,150 

14 

5,012 

428 

1,887 

76 

6,899 

504 

1.509 

492 

291 

^\ 

1,800 

550 

98 

19 

..  14 

112 

21 

1,076 

45 

^.  72 

3 

1,148 

48 

3,575 

91 

763 

166 

4,338 

»57 

384 

68 

43 

20 

427 

88 

1. 3 14 

556 

623 

108 

1,937 

664 

149,665 

46,759 

11,606 

1 

41,022 

6l6 
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DISCUSSION. 

Tlie  Chaibmah  mtt  ntre  that  ill  had  Kstaied 
iritl)  Tciy  great  pleasure  to  die  yKpet.  Hie  anthor 
bad  the  pen  of  a  ready  writer,  bat  he  bad  still  more 
markedly  the  tongue  of  an  eloquent  speaker.  He 
had  properly  laid  stress  on  the  enonnoos  difficulties 
doe  to  distance  which  Australia  had  to  combat. 
The  public  of  this  country,  however,  were  very  mnch 
better  mformed  on  that  subject  than  they  used  to  be. 
They  all  knew  the  sto'ry  of  a  young  bishop  who 
contemplated  going  oat  to  Perth,  and  who,  sot  being 
very  experienced  in  the  widding  of  the  crook,  was 
told  hf  m  friend  that  there  wu  a  most  CKperienced 
prelate  fai  Addaide,  and  If  he  had  any  difficnltj,  all 
be  bad  to  do  was  joit  to  step  acrMa  and  consnlt  him. 
There  was  also  the  story  oS  the  Commandant  bi 
Tasmania  who  received  orders  to  march  his  regiment 
by  easy  stages  to  Sydney.  But  the  geography  of  the 
Empire  was  better  understood  now  on  both  sides. 
The  author  spoke  perfectly  truthfully  when  he  said 
that  Australian  manufactures  were  still  in  their 
infancy.  He  also  thought  that  the  idea  of  Australians 
remaining  merely  primary  producers  had  disappeared. 
Tfaey  did  not  want  the  British  Eminre  to  be  com* 
posed  of  sections  of  naffoua  scattered  in  various 
quarters  of  the  globe.  That  Imperial  federatitni 
to  which  they  looked  forward  would  be  fanpossiUe 
if  the  colonies  which  bad  sprung  from  the  Mother 
Country  were  not  equipped  and  fiimisbed  with  all 
necessities  for  full  national  life.  The  author  had  pointed 
out  that  per  bead  the  Commonwealth  produced  more 
from  primary  industries  than  any  other  country,  the 
figures  being  £zt  12s,  9d.  in  Australia,  as  con^wred 
with  £■]  iSs.  6d.  in  this  country.  Doubtless  they 
remembered  the  saying  in  a  British  colony  where  the 
only  industries  were  those  of  cajuung  and  preserving 
their  natural  produce, "  Eat  what  yon  can,  and  cut 
what  you  can't,"  but  they  wanted  tba  tndnatrtes  of 
Australia  and  of  every  portion  of  the  British  Empire 
to  extend  far  beyond  those  of  demoitaty  prodoction. 
He  thought  the  anthor  was  on  sound  lines  when 
be  claimed  that  the  Federation  of  Aostraha  had 
presented  a  magnificent  opportunity  for  the  advancing 
of  Australian  manufactures.  Why  was  that  the 
caseP  It  was  simply  because  the  Federation  of 
Australia  was  the  consummation  of  a  great  free  trade 
movement  by  the  adoption  of  a  tariff.  Under  the 
Federation  the  Custom-houses  on  the  various  borders 
were  abolished,  and  every  manufacturer  bad  the 
advantage  of  the  market  of  adjoining  States.  How 
was  this  frve  trade  within  the  continent  of  Australia 
achieved  ?  The  pathway  to  free  trade  lay  throngb  the 
territory  of  protection.  It  was  when  the  other  States 
followed  the  example  of  Victoria  and  erected  fiscal 
barriers  on  their  borders  that  the  cry  arose  for  the 
abolition  of  those  barriers;  if  all  the  States  had 
been  content  to  see  Victoria  continue  her  protectionist 
policy  whilst  they  themselves  admitted  her  goods 
firee,  there  would  not  have  been  free  trade  throughout 
Australia  at  the  present  time.    They  all  desired 


free  trade,  and  if  free  trade  voold  vxA  eoau  to 
tbem,  tbqr  would  have  to  go  to  free  trade;  and 
even  tbongh  it  was  necessary  to  approadi  that 
ideal  tbroogh  tariff  reform  that  was  no  reason 

why  they  should  not  advance  in  tlw  pursuit  of 
it.  The  author  bad  alluded  to  tlie  Australian  work- 
man. He  (the  Chairman)  had  himself  come  to  the 
conclusion,  after  seeing  labour  in  many  parts  of  the 
world,  that  there  was  no  labour  so  cheap,  taking  into 
consideration  efSciency,  as  that  of  the  Australiaik 
worker.  He  was  alert,  bright,  and  active,  and  in 
advancing  the  manubctores  of  Australia  there  was 
itaoat  excdlent  materid  provided,  not  only  bynatore 
but  also  in  the  shqie  of  willing,  capable,  and  efficient 
hbonrers.  The  manufactures  <rf'  Greater  Britain  were 
not  boilt  up  by  ortbodta  methods;  in  Canada  the 
heretics  carried  the  day,  and  the  same  remark  applied 
to  Australia.  It  would  surprise  those  who  stiU 
adhered  to  the  methods  of  the  old  school  to  know  tO' 
what  extent  bounties  and  State-aid  had  ministered  to 
the  development  of  Canadian  and  Australian  indus- 
tries. As  a  matter  of  fact,  the  origin  of  manufactures 
in  both  those  countries  dated  back  practically  to  the 
departure  from  the  shibboleths  of  the  laisstr-fair* 
school.  They  were  on  the  search  for  knowledge  in 
Australia,  and,  bavl^  what  might  be  called  a  wdl* 
balanced  pnjadidd  mind  on  the  questicHi  of  tari0s> 
they  would  like  to  hear  of  any  great  industry  that 
was'fDoted  in  free  trade.  He  knew  of  mme.  Tbe 
tariff  of  Australia  was  vety  limited  as  compared  viib 
other  countries,  and  he  would  say  to  the  nunu&c- 
turers  of  (xreat  Britain  that  now  was  the  accepted 
time  to  join  reciprocal  hands  with  Australia,  as  the 
opportunity  might  not  occur  again  so  favonratdy 
when  the  tariff  walls  were  buDt  np  higher. 

Mr.  C.  C.  IjutcK  (Commercid  Agent  for  the 
Government  of  New  South  "Wdes)  said  the  anthor 
bad  displayed  great  aUB^  in  dealing  with  the  sab- 
ject,  but  he  would  like  to  make  mention  of  one 
small  matter  in  regard  to  the  frozen  meat  trade.  He 
said  it  was  inaugurated  by  New  Zealand  in  1882,. 
whereas  the.  first  ship  that  brought  frozen  meat 
across  the  world  was  the  Strathleven,  which  was 
loaded  in  Sydney  and  Melbourne  in  1880.  But  that 
fact  did  not  at  all  detract  from  the  credit  due  to  New 
Zealand  for  the  way  in  which  it  bad  developed  rts> 
frozen  meat  trade.  The  Chairman  bad  mentioned 
the  question  of  bounties  in  developing  industries,  and 
it  occurred  to  him  to  mention  of  what  great  vahifr 
botuties  bad  been  to  the  butter  industry.  Tlie 
butter  bounty  originated  in  Victoria,  bonuses  being 
given  for  the  erection  of  factories  and  for  all  butter 
sent  to  this  country  that  realised  a  certun  price. 
The  bonus  amounted  to  3d.  per  lb.  in  the  first 
instance,  but  bad  gradually  been  discontinued. 
Factories  arose  everywh««  throughout  the  country,, 
and  in  the  course  of  two  or  three  years  a  great 
industry  was  built  up,  which,  without  bounties,  vrodd 
have  tdcen  mndi  »tl5f|f^|S^?@¥)Ogle 
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Sir  M.  M.  Bhow.vaggsek.  K.C.I.E.,  M.P.,  joined 
with  the  Chatrman  in  the  very  deserved  commenda- 
tion passed  upun  tbe  paper  and  its  author,  and 
heartily  congratulated  Australasia  upon  the  exceed- 
ingly prosperous  condition  of  affairs  with  regard  to 
Its  industries.  A  comparative  table  was  given  in 
the  paper  with  regard  to  the  temperance  of  the 
Australian  people  as  compared  with  the  people  of 
other  civilised  nations,  and,  if  the  figures  referred 
only  to  the  white  population,  he  thoo^ht  that  formed 
an  additional  subject  fen-  congraluIalioD.  M'ith 
regard  to  mtges,  if  the  rate  was  higher  in  Auittnlia 
Chan  America,  and  living  cheaper  in  AnstraUa  than 
America,  then  the  condition  of  the  Australian 
working  man  was  very  flourishing  indeed.  But  if 
the  condition  of  the  Australian  working  man  was  so 
«xtraordinar'ly  flourishing,  why  did  he  want  to  keep 
out  labour  from  other  parts  of  the  Empire  ?  If  any 
body  of  working  men  from  the  Empire  of  India  wished 
to  enter  Australia  a  great  number  of  difSculties  were 
thrown  in  their  way.  He  granted  that  when  bands 
of  emigrants  had  gone  out  from  the  Mother  Coontiy 
in  search  of  a  mere  sustenance  and  the  necessaries 
of  life,  they  bad  a  prime  right  to  keep  for  them- 
selves the  colony  which  their  labour  and  sacrifices 
bad  established ;  but  what  he  complained  of  was 
that  form  of  competition  and  prejudice  which 
kept  out  the  British  Lascar.  He  did  not  think 
it  conducive  to  the  further  cementing  together  of  the 
British  Empire  for  Australia  to  refuse,  against  the 
advice  of  such  an  Imperial  statesman  as  Mr.  Cham- 
4>erlaio,  to  enter  into  a  postal  contract  in  ori^er  that  its 
:shores  might  not  be  polluted  "by  any  ships  upon 
which  Lascar  seamen  were  emplt^'ed.  He  upoke  in  the 
presence  of  indnential  colimists  and  of  hb  esteemed 
Iriend,  Sir  John  Cockbum,  than  whom  be  did  not 
4nov  a  better  Imperialist  and  friend  of  the  Empire, 
and  he  asked  if  it  was  not  time,  when  at  meetings 
Jike  the  present  they  were  talking  so  much  about 
the  unity  of  the  British  Empire,  that  these  gentle- 
4nen  should  denounce  restrictions  that  were  creating 
irritation  among  300  millions  of  people.  He  did  not 
4bink  he  woald  be  doing  bis  duty  as  a  citixen  of 
Imperial  Britain  if,  when  be  happened  to  be  present 
in  a  room  where  the  subject  of  Imperial  unity  was 
being  discussed,  he  did  not  point  out  that  great 
defect  which  bad  been  made  maniiest  in  many  ways 
«n  the  policy  of  the  Australian  Commonwealth. 

Mr.  H.  Allisdale  Gsaingkr  (Agent-General 
for  South  Anttralia)  thoogbt  the  views  which  Uie 
last  speaker  had  expressed  would  commend  them- 
selves to  any  body  of  AustraliaoF.  But  they  had 
found  out  that  people,  whether  they  came  from  India 
-or  China  or  elsewhere,  were  apt  to  cut  out  the 
Australian  workman  by  working  longer  hours  for 
less  wages.  Australians  were  not  all  of  one  mind  on 
the  subject  of  the  refusal  to  make  mail  contracts  with 
steamers  employing  black  labonr.  They  were  not 
allowed  to  enter  into  such  a  contract  by  an  Act 
carried  in  the  Federal  Parliament  with  the  support  of 


Sir  Edmund  Barton,  Mr.  Reid,  and  others.  He 
thought  it  was  a  very  foolish  thing  indeed,  but  the 
majority  had  it  their  own  way.  With  regard  to  the 
authoi's  reference  to  the  exports  and  imports,  he 
thought  it  was  misleading  to  talk  about  the  imports 
in  Australia  being  so  much  less,  without  reference 
being  made  to  the  fact  that  Australia  was  unable  to 
borrow  money  on  good  terms  in  England.  When 
they  did  begin  to  extend  their  railways,  the  imports 
would  mount  up  by  the  million.  When  anybody 
referred  to  the  figmes  of  exports  and  imports 
they,, ought  to  go  very  carefully  into  the  detaik, 
and  point  out  where  the  falling  off  in  those 
imports  had  been.  He  was  a  Protectionist  him- 
self, but  he  admitted  that  the  Free  Traders  had 
strong  arguments  on  their  si<fe ;  in  fact,  he  went 
a  great  deal  further  than  some  of  them  so  far  as 
Australia  was  concerned.  Australia  had  to  look 
after  its  own  commercial  interests  to  the  best  of  its 
ability.  One  did  not  give  trade  to  one's  relations  if 
they  charged  mtm  than  anybody  eke,  and  if  Australia 
1^  entering  into  in  agreement  with  other  naticms 
cooM  make  monej'  over  it,  he  would  vote  in  favour  of 
that  policy,  whether  he  was  coubidered  patriotic  or 
otherwise. 

Mr.  Jauss,  in  reply,  said  he  was  at  a  loss  to 
understand  why  any  suggestion  which  iarolved  com- 
mercial co*operalion,  such  as  preferential  trade, 
should  necenarily  imply  cither  pcditical  or  social 
CO  operation.  He  did  not  think  the  question  to 
which  referoice  had  been  made  by  Sir  M.  Bhow- 
naggree  was  relevant  to  the  subject  It  was  a  very 
impwtant  question,  and  too  long  and  contentions  to 
discuss  now,  but  he  assured  his  hearers  that  it  was  an 
entire  misconception  to  say  that  legiiJation  in  that 
respect  was  based  upon  any  selfish  desire  to  protect 
tlwsAsatralian  working  man  from  competition ;  it 
was  founded  on  deeper  and  broader  convictions  than 
that.  He  wanted  to  dissociate  himself  entirely  from 
Mr.  Grainger  in  reference  to  the  mail  service;  it 
had  notUag  whatever  to  do  with  discusnng  the 
question  of  Australian  manufactures,  and  he  regretted 
the  question  had  cropped  up,  Mr.  Grainger  had 
also  said  that  he  should  have  examined  his  figures 
in  greater  detail.  The  last  words  in  the  paper  were 
words  of  apology  for  the  time  he  had  taken  up, 
and  he  asked  the  audience  whether  they  would  ha^  e 
approved  of  his  taking  up  additional  time  in  the 
closer  analysis  of  the  figures  of  one  year's  returns. 
Ko  <Hie  could  deal  with  the  question  in  a  short  paper. 
Fignres,  of  course,  could  be  made  to  prove  anything, 
but  the  &ct  remained  that  the  output  of  manufactures 
was  ittcreaang,  and  anyone  could  see  in  Australia 
many  endences  of  the  increased  development  of 
Australian  manufactnres. 

On  the  motion  of  the  Chairuax,  a  hearty  vote  of 
thanks  was  accwded  to  Mr.  Jame&-^r  his  v^uable 
iwper.  Digiti?edbyL300glC 
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COMPENSATION  FOR  INJURIES  TO 
WORKMEN. 

There  has  jast  beeo  isKiied  a  memorandam  od  the 
laws  of  foreign  coantries  and  of  British  possessioiu 
reUting  to  the  rights  of  workmen  to  compensatioD  for 
injnries  by  accidents  occurring  in  the  course  of  their 
occopation.  This  memorandum  has  been  drawn  up  by 
Sir  Kcnelm  Digby,  as  Chainnan  of  the  Coumiltee  on 
Foreign  and  Colonial  Laws  relatiog  to  Compensation 
for  Injuries  to  Workmen.  It  is  hoped  that*  on 
another  occasion  space  vill  allow  of  a  more  extended 
reference  to  this  very  valuable  State  paper,  but  in  this 
issue  of  the  Journal  note  u  taken  of  the  law  as  it 
stands  in  the  only  great  country  which  has  not  as  yet 
in  any  form  adopted  the  principle  of  workmen's 
compensation  for  accident  without  proof  of  any 
default,  namely,  the  United  States.  In  all  the 
principal  European  countries  the  laws  relating  to  the 
subject  seem  to  have  passed  through  similar  stages. 
In  the  earlier  part  of  the  nineteenth  century  the 
workman  had  no  special  claim  to  redress  from  his 
employer  for  injury-  from  accident.  His  right  was  the 
same,  neither  more  nor  less,  as  that  of  anyone  else 
who  had  the  right  to  claim  compensation  from  a 
person  responsible  for  causing  an  injury,  that  is  to 
say,  the  workman,  in  order  to  recover  damages  for 
an  injury,  had  to  prove  a  default  on  the  part  of  the 
employer  himself,  or  of  some  person  for  whom  he 
was  responsible.  But  the  vast  advance  made  during 
the  past  century  in  the  magnitude  and  complication 
of  industrial  enterprises,  the  establishment  and  exten> 
sioa  of  railways  and  of  machinery  moved  by  steam 
power,  and  the  increase  in  the  number  of  industrial 
accidents  with  which  the  advance  was  attended, 
induced  every  European  Government  to  reriew  its 
laws  providing  compensation  for  injmnes  by  accident, 
with  the  object  of  impro\-ing  the  position  of  the 
workman  and  enabling  him  to  obtain  more  adequate 
redress.  It  is  only  in  the  United  States  that  'the 
workman  remains  where  be  was  in  tha  matter  of 
compensation  for  injuries  by  accidents  occurring  in 
the  course  of  his  employment. 

The  law  varies  to  a  considerable  extent  in  different 
States  of  the  Union,  but  in  aD  it  is  grounded  on  the 
English  Common  Law.  The  doctrtoe,  however,  of 
"  common  employment  **  does  not  appear  to  be,  says 
Sir  Kendm  Digby,  recognised  to  the  same  extent  as 
in  England.  Nor  is  the  view  taken  of  the  extent  of 
the  doctrine  uniform  throughout  the  various  States. 
"While  the  general  law  is  stated  to  be  that  the 
workman  takes  upon  himself  all  risks  resulting  from 
the  negligence  of  hiy  fellow  servants,  this  rule  does 
not  apply  to  the  agents  of  the  employer  to  whom  he 
has  delegated  his  own  authority,  and  there  have  been 
wide  differences  in  the  various  States  as  to  the 
persons  who  are  and  who  are  not  to  be  regarded  as 
fellow  servants.  Several  States  have  adopted  modi- 
fications of  the  Common  Law  in  the  Erection  of 
increasing  the  liability  of  the  employer  for  the 
negligence  of  a  fellow  servant,  chiedy  in  the  case  of 
empl<^ment  on  railways,  and  some  have  passed  laws 


eitending  similar  principles  to  other  indnstries.  But 
no  State  has  gone  the  length  of  oiacting  any  law 
imposing  upon  the  employer  any  daty  to  contribute 
to  the  rdief  of  worlunen  from  the  consequenca  oT 
acddenta  not  proved  to  have  been  caused  by  the 
default  of  the  emplc^er  himself,  or  of  some  person 
for  whom  he  is  responrible."  In  tins  state  of  things' 
it  is  surprising  to  6nd  that  the  rates  of  assurance 
against  employers'  liability  are,  in  the  experience  of 
the  leading  English  companies  doing  bunness  in 
America,  "Very  much  higher  than  the  rates  for 
liability  in  this  country,  both  under  the  Employers' 
Liability  Act  of  1880  and  the  Workmen's  Compensa- 
tion Act  of  189/."  The  ezfdanation  is  to  be  found 
in  the  heavy  verdicts  which  American  juries  give  in 
the  cases  which  in  fitct  are  bronght  into  the  coorts. 

In  1903  the  Governor  of  Maaaachusetts  ai^winted 
a  committee  to  report  on  the  relaticHis  of  employer 
and  employee,  and  in  tbdr  report,  dated  January, 
1904,  Uie  committee  dealt  with  the  question  of 
workmen's  compeiksation.  They  referred  to  the 
Bills  bearing  on  the  question,  no  less  than  three  of 
which  had  been  introduced  into  the  last  State 
Legislature,  and  reviewed  the  State  law  as  to  remedies- 
for  industrial  accidents.  The  committee  dwelt  on 
the  dissatisfaction  felt  with  the  ezbtisg  state  of  the 
law — both  by  employers  and  employed— the  em- 
ployers complaining  of  the  growing  burdens  of 
litigation  and  of  the  tendency  of  juries  *'  to  increase- 
their  burdens  by  awarding  liberal  verdicts  against 
them."  The  workmen  complained  that  under  exist- 
ing conditions  injured  employees  did  not  recdve  "  a. 
fair  and  certain  compensation  for  their  injuries.** 
They  complained  also  of  the  delays  in  the  coorts; 
that  they  were  forced  to  fight  '*  not  their  employers 
but  unsympathetic  employers'  lialulity  insurance 
companies,  with  their  corps  of  claim  agents,  experts, 
and  attorneys."  "  It  is  further  claimMi  that  the 
injured  employee,  if  after  a  long  time  he  is  successful 
in  recovering  damages,  receives  in  the  end  but  a  small 
part  of  the  simi  so  recovered,  owing  to  the  ekpenies- 
of  litigation,  and  the  cxorlntant  and  unreasonable 
chaises  of  his  lawyer  and  medical  adviser.*'  To 
remedy  this  state  of  things  the  committee  drafted  a 
Bill  closely  following  the  English  Compensation  Act 
of  1897 — even  adopting  some  of  its  proved  defects — 
with,  however,  some  important  variations.  The  most 
important  of  these  is  that  the  proposed  interval 
between  the  accident  and  the  commence::ient  of  the 
compensation  shall  be  one  week  and  not  two.  A 
more  effective  obligation  to  elect  between  the  reme- 
dies open  to  the  workman  is  provided,  and  a  carefu) 
prorision  is  made,  somewhat  differing  from  our  law,, 
as  to  the  vexed  question  of  "  sub-contracting,*'  and 
"workshops"  are  included  as  well  as  facttnies.  A 
measure  based  upon  the  Report  of  the  Ccmunittee 
was  introduced  into  the  Massadhuietts  Legislature 
last  year,  but  not  carried.  It  has  been  again  intro- 
duced in  the  present  Session,  but  has  still  to  become- 
law.  As  yet  no  American  State  has  passed  an  Act 
of  the  kind.  Digitized  by  Google 
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THE  TECHNICAL  SIDE  OP  EDUCATION 
IN  THE  WEST  INDIES. 
There  bas  recently  been  issued  by  the  Board  of 
Education  Tolmne  12  of  the  "Special  Reports  on 
Educational  Subjects"  (Cd.  2377)  •  which  deals  with 
the  educational  systems  in  the  "West  Indies,  Central 
America,  St.  Helena,  and  Gibraltar.    The  history  of 
«ducation  in  each  colony  or  possession  is  given, 
together  with  a  description  of  the  present  state  of 
education,  and  copies  of  various  legislative  enact* 
tnents  and  syllahnses  of  study.    Generally  ^akin^, 
doubts  mry  be  enteitained  as  to  whether  the  type  of 
education  afforded  is  that  best  suited  for  tfae  needs  of 
the  case.    For  instance,  in  the  Bahamas,  where 
special  attention  is  'given  to  the  teaching  of  sew- 
ing to  girh,  it  is  stated  that  '*none  of  the  boys 
reached  by  the  Education  Act  proceed  with  their 
studies  after  leaving  school,"    The  demand  for  clerks 
in  the  Government  service  or  in  stores  is  extremely 
limited  and  poorly  r<munerated,  while  thefe  is  a 
dearth  of  artizan^.    "  At  present  there  is  not  one 
master  carpenter,  blacksmiib,  or  mason  in  the  ccdoay, 
4md  no  means  of  tndnlne  theie."  A  system  baaed 
apon  the  industrial  tniniog  methods  in  Tu^kegee,  in 
Alabama  is,  thercfcm,  advocated.    Baitados  and 
Bermuda  also  possess  to  technical  or  industrial 
schools.   In  BiitlEh  Honduras,  ccmmercial  instruc' 
tion  is  gii-en  at  one  of  the  colleges,  and  the  estabh'sh- 
meot  of  a  botanical  station  for  the  purpose  of 
affording  practical  infotmation  to  pfersons  interested 
in  agriculture  is  contemplated.     In  Trinidad  agri- 
culture  has  been  added  to  the  subjects  of  instruction 
in  the  eltmentary  schools,  and  school  gardens  aie 
becoming  the  general  tule.   A  comnuttee  has  also 
been  appointed  to  consider  the  question  of  systematic 
technical  education.    In  Grenada  no  manml  training 
■or  instruction  in  handicraft  is  provided.    Sewing  and 
domestic  economy  is  taught  in'  the  elementary  s^kk>1)>, 
while  the  teadring  of  a^alture  is  provided  for 
pupils  fai  Ike  higher  standards.   The  teaching  of  this 
ftobject  is  rather  hampered  by  the  lack  of  suitable 
plots.    St.  Lucia  possesses  an  agricultural  school 
•conducted  on  an  abandoned  sugar  estate.  In  addition 
to  the  providing  of  a  general  education,  the  chief  aim 
■of  the  school  is  to  train  "practical  agriculturalists 
in  the  full  sense  of  the  words,  not  only  by  teaching 
them  to  handle  hoe  and  cutlass,  and  by  putting  thetn 
to  such  manual  labour  as  their  strength  allows,  but 
also  by  giving  them  all  die  necessaiy  instructions  in 
the  sciences  allied  -with '  agriculture."  St.  A^ent 
possesses  a  sinular  school. 

One  of  the  most  readable  parts  of  this  publication 
is  an  ai^)endix  written  by  the  Bishop  of  Jamaica  on 
■education  in  that  island  in  relation  to  skilled  handicraft 
and  agricultural  work.  It  is  certainly  surprising  to  rcad 
that  in  this  respect  the  present  position  in  the  island 
is  actoally  inferior  to  that  in  vogue  during  the  slaveiy 
-days,  wh«i  "there  was  on  the  estates  practically 

*  ItabliM  bjr  «.  and  8«M.  VaMw^tan. 


a  universal  system  fidr  ttaining  a  regnlu  succession  of 
masons,  carpenters,  Uacksmitbi,  coopCTs,  and  wotkeis 
in  simtlaT  trades.  Frequently  artiaaos  were  Imragllt 
oat  from  England  to  bectme  tiie  head  men  In  theie 
departments,  and  in  other  instances  natii'e  workmen 
were  quite  competent  to  instruct  those  put  under 
them,  and.  so  hand  on  to  the  next  generation  the 
secrets  of  their  trades."  A  diminution  in  the 
numbers  of  skilled  artisans  has,  therefore,  token 
place,  as  has  also  occurred  in  the  southern  States 
of  the  Union,  As  regards  agriculture,  the  negro 
population  of  Jamaica  may  be  considered  expert  in 
tbecdtivation  of  the  sugar-cane,  coffee,  yams,  cocoa, 
sweet  potatoes,  aikl  the  fike,  except'  in  so  far  as 
modern  fdentific  knowledge  requires  to' be  appUad 
to  these  cultivations-  "  Bittas  nganhi  Un  naiMFOas 
other  product! 'that  need  to'be -cukifBtBd  in  the 
^ace  of  tbe  doabtfiil  and  fiuBng  indostiies,  the  blaek 
people  have  evetytbiog  to  leatn."  ■> 
The '  following  refiresrats  the  coarse  of  tuition  in 
agricultHFC  as  now  afforded  In  tfap  various  schools.  In 
the  dcmentary  schools  there  are  three  divisions  fbr 
this  sahject.  In  the  lowir  division  a  course  of 
thirty-six  lessons  is  given  in  animal  and  plant  life, 
.  dwelling  especially  on  the  animals  and  plants  found 
in  Jamaica.  In  the  middle  and  upper  divisions  more 
.  advanced  general  science  is  tanght,  and  idao  more 
agrictiltnral  adence^  including  tbfe  formatlan  trf'siribt 
plant  food,  manufes,  ahd  common  objecteof  cultivt- 
tion  in  Jamaica.  An  adtineed  •  course  is  also  pro- 
vided in  certain  schools.  This  is'  a  [Kiictieal  applica- 
tion in  out'door  experknents  of  th6  knowledge 
obtained  in  dte -tcbools.  ■  An  experiment  ground  of 
not  less  than  a  -quarter  of  an  acre  must  be  proriddd 
in  which  every  boy  above  eleven  years  of  age  must  be 
taught  practical  ^Ul  in  all  agricultural  operations. 
The  extensive  introduction  of  the  advanced  course  is 
at  present  restricted  on  account  of  alack  of  properly 
trained  teachen.  These  latter  undergo  a  special 
three  years'  course  of  preparation  at  tfae  Mtoo 
Cdlege.  Detafled  iofoimation  on  this  nlaUer,  n 
well  as  a  review  of  the  special  schools  ikm  in  exitteinee 
in  Jamaiea.  -wHl  be  found  id  the  ^>p«n^,  vhlch  at 
once  affords  a  clear  atatemenl  of  present  fi(ciliti«s 
for,  and  a  sympathetic  treatment  of,  the  protdems 
of  tbe  mental,  manual,  and  moral  upUftiag  of  the 
negro  race  in.  the  West  Indies. 


AUSTRALIAN  TOBACCO.* 

A  considerable  portion  of  the  Australian  Common- 
wealth, an  area  of  Rt  least  several  thousand  acres  is, 
like  many  of  the  lands  in  tbe  American  southern 
States,  admirably  adapted. for  tobacco  cultivation, 
although  the  industry,  after  years  of  experimental 
labour,  is  yet  in  its  infancy^  Ajnericaas  visiting  Aus- 
tralia expressing  purpiise  at  the  limited  attrition  U 

*  Connuuiicatcd  by  Ifr.  John  Phnuner,  Sy^n  ]b  New 
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has  received  In  numy  pUcei.  Id  New  Sontlt  Wales, 
we  are  told,  tbe  systematic  cultivatioD  of  tobacco 
dates  fnnn  1874,  fai  which  year  it  was  introduced  by 
three  CUdck  settlers,  who  produced  within  a  fiew 
nwDtha  a  sniBeiency  of  cured  leaf  to  bring  thCDi;£'l8(^ 
the  Sydney  lellii^  price  bang  bd.  per  poond.  Four 
years  lata-  the  prices  row  to  8d.  and  gd.  per  ponnd. 
In  1880  the  area  under  cultivation  in  the  Tanmt 
district  was  1,400  acres,  on  which  400  Chinese  were 
employed.  Two  yean  later  the  price  dropped  to  5  jd, 
per  ponnd  than  to  sd.,  and,  finally  to  4}d.,  at  wl^b 
it  did  not  pay  the  growers.  Recently  the  rise  of  ke«n 
competition  in  the  Anstraliao  tobacco  mannJactnre 
has  occastoned  a  demand  for  locally-grown  leaf.  The 
State  Goremmenl  has  folly  recognised  the  importance 
of  encooiaging  the  tobacco  -  growing  industry  by 
establishing  a  couple  of  plantations,  in  wbioh  the 
practicality  of  obtaining  a  fint-claaa  article  baainen 
clearly  shown.  Yet,  notwithstanding  this  encouraging 
result,  the  area  under  cultivation  in  the  State  during 
I903-4  was  only  407  acres,  the  production  being 
5,220  cwt.  of  leaf.  In  1888,  4,883  acres  were  under 
cultivation,  producing  55,478  cwt.  of  leaf,  but  there 
was  no  over- sea  market  for  it,  and  growers  became 
discouraged.  It  was  much  the  same  in  Victoria, 
where  the  area  under  tobacco  in  1903  was  129  acres, 
against  ^,029  acres  in  1905,  and  in  Queensland, 
where  the  area  in  the  same  year  was  772  acres, 
against  1,061  acres  in  1895.  The  cause  of  this 
dedSoe  is  readily  exidained.  The  letf  had  not,  save 
by  way  of  e^Krbnent,  been  prepared  in  sndi  a 
manner  as  to  find  a  sale  in  over-sea  maikets.  Much 
of  the  curing  has  been  done  in  a  somewhat  primitive 
fashion,  Australian  farmers  too  bequently  imitating 
the  crude  methods  of  the  Chinese  growers,  who  aim 
at  quantity  rather  than  quality.  What  can  be  done 
in  the  right  direction  is  shown  by  the  fact  that,  at  the 
close  of  1903,  a  number  of  test  samples  of  manu- 
factured tobacco,  from  leaf  grown  at  the  Victorian 
State  tobacco  fann  at  £di,  were  prepared  by  the 
manager  of  an  Austialian  tobacco  company,  who 
expressed  himself  pleased  with  them  generally.  The 
cigar  varieties  of  leaf  were  handed  over  to  another 
tobacco  manufacturing  compuqr,  the  manager  of 
which,  reporting  to  the  Victoian  Minister  for 
Agriculture,  spoke  &TOnraUy  of  them,  that  they 
were  the  best  saniples.of  Australian-grown  cigar  leaf 
ever  submitted  to  him.  All  the  leading  importers  in 
Melbourne  spoke  favomably  of  the  samples  submitted, 
and  it  was  fully  demonstrated  that  if  due  attention  be 
given  to  the  details  of  cultivation  and  curing,  tobacco 
can  be  as  successfuUy  grown  as  any  other  agricultural 
crop  in  the  Commonwealth.  In  Queensland  the 
tobacco- growing  area  is  somewhat  extensive,  the  cul- 
tivated portions  being  found  chiefly  in  the  southern 
part  of  the  State,  west  of  the  Great  Dividing  Range. 
Tobacco  has  been  sttcceasfiilly  grown  as  far  north  as 
the  Herbert  River,  also  in  the  Mackay  and  Cairns 
districts ;  and  it  is  believed  that  in  the  near  futtue 
tobacco  cultivation,  notwithstanding  fluctuations  in 
production  cccasioned  by  unfavourable  climatic  and 


other  conditions,  will  become  one  of  the  staple  in- 
dustries of  the  Sute.  The  Queensland  Secretary  for 
Agricnltnre,  in  his  annnal  rqxirt  for  1902-3,  says, 
that  the  poaubiUty  of  a  snccessfiil  growth  of  the 
tobacco  {dant  has  never  been  in  diqmte,  nor  has 
the  cultivation  of  it  passed  the  ability  of  the 
farmer  who  understands  his  work.  The  sole 
difficulty  has  been  the  imperfect  curing  of  the  leaf. 
At  the  State  tobacco  farm  at  Texas  a  couple  of  ttms 
of  tobacco  were  raised,  notwithstauding  the  abaence 
of  rain,  which,  when  cured,  realised  iid.  per  lb.  at 
public  auction,  the  highest  price  yet  obtained  in 
Queensland  under  similar  conditions.  Small  quanti- 
ties of  tobacco  are  grown  in  South  Australia  and 
Western  Australia,  where  there  are  extensive  tracts 
suitable  for  the  purpose,  but  at  present  remaining 
unutilised.  In  fact,  it  is  believed  that  the  Australian 
area  capable  of  prodndng  commercially  valuable 
tobacco  is  larger  than  that  fimnd  in  the  American 
southern  States.  The  quantity  of  unmanuEsctured 
tobacco  imported  into  the  Conmionwealth  during 
1903  was  5,156,793  lbs.,  value  ^^232,884,  of  which 
4,998,969  lbs.,  value  j£'224,96i,  came  from  the  United 
States.  If  Australian  tobacco  growers  could  sni^y 
sulGdently  large  supplies  of  leaf  equal  to  that 
imported,  they  would  readily  becfune  absorbed  in  the 
local  market.  What  is  required  is  experience  and 
capitaL  With  these  combined,  tobacco  cultivatioo 
would  speedily  become  a  highly*remumative  Aus- 
tralian industry. 


SPIDER-SPUN  SILK. 

A  good  deal  of  interest  has  been  aroused  as  to  the 
practical  uses  to  which  the  webs  of  a  large  Mada- 
gascar spider  might  be  applied  to  replace  silk  for 
woven  fabrics,  and  the  United  States  Conral  at 
Tamatave  calls  attention  to  wdw  which  he  has 
noticed  in  his  visits  to  the  interior,  spun  many  fleet 
across  the  walks  or  shady  avenues  of  gardens,  which 
are  sufBdently  strong  to  beat  the  weight  of  a  light 
bamboo  walldng-cane.  At  the  Paris  Exporition  of 
1900,  a  whole  piece  of  fabric,  18  yards  long  and 
18  inches  wide,  was  exhibited,  which  was  woven  cot 
of  thb  web,  for  which  it  was  necessary  to  provide 
100,000  yards  of  spun  thread  of  24  strands.  For  its 
manufacture  25,000  spiders  had  to  be  brought  into 
requisition,  and  these  were  [vocared  \t<j  offering  the 
natives  so  much  a  hundred;  but,  not  knowing  or 
ignoring  the  purposes  for  which  the  insects  were 
required,  they  brought  them  in  by  the  basketfnl, 
mostly  dead.  So  it  was  found  necessary  for  the 
windhig-off  machines  to  go  to  the  sfwlera.  instead  of 
calling  in  the  spiders  to  the  winders.  However, 
the  piece  of  doth  was  completed,  and  was  of  a 
golden  yellow  colour.  The  idea  of  obtaining  silk 
from  the  spider  is  an  old  one,  as  the  subject  was 
discussed  in  France  as  long  ago  as  1710,  but  the 
study  of  this  Madagascar  spider  came  more  parti cu- 
larly  «n<;er  notic^.s^me^  ^seQ^g-^^^ars  ago, 
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and  Ihe  spbniDs  <A  iti  veb  wu  then  iiiidertaken.'  It 
is  only  the  female  that  qnni.  The  first  difficulty  in 
secoriog  tbe  thread  direct  from  the  insect  connsted 
in  contrinng  bow  to  secure  the  living  spider  to  as  to 

■<kvbA  ofF,  by  some  mechaoical  process,  from  the 
insect.  This  was  originally  perroimed  by  confiniag 
ibe  spiders  in  emply  match-boxes  with  the  abdomen 
protrudiog,  which  could  be  compared  to  so  many 
reels,  from  which  the  threads  is  wound  off.  The 
extraction  of  the  web  does  not,  apparently,  iocon- 
venience  the  insects,  allbough  care  has  to  be 
taken  not  to  injure  them.  From  that  stage  was 
detived  a  frame  of  t^tenty-fomr  small  guillotines, 
in  each  of  vhich  a  spider  is  secured  in  stich 
a  manner  that  on  on  one  side  protrudes  the 
abdomen,  while  on  the  other  head,  thorax,  and 
legs  are  free.  This  precaution  of  keeping  the  legs 
out  of  the  way  is  necessary,  because  the  spiders,  when 
their  secretions  are  spun  off  in  this  fashion,  are  liable 
to  break  off  the  web  with  their  legs.  It  appears 
in  the  opinion  of  many  to  be  an  established  bet 
that  the  Madagascar  spider's  web  is  capable  of 
being  woven  into  cloth  which  might  warrant  its 
cultivation  for  purposes  of  textile  industry.  The  idea 
of  a^ing  cobwebs  as  a  honostatic  was  known  to  the 
Greeks  and  Romans,  and  before  tbe  pfesent  anti- 
septics were  brought  into  use  by  medical  science,  they 
were  in  general  use  for  stopping  the  flow  of  Uood  frcnn 
wounds  and  cuts.  From  an  industrial  point  of  view, 
the  bUk  of  the  spinning  spider  has,  it  is  said,  been 
known  for  centuries,  even  by  the  savages  of  Paraguay, 
and  in  the  seventeenth  century  Alcide  d'Orbigny 
ordered  in  South  America  a  garment  of  this  material. 
There  is  in  existence  in  Venezuela  a  spinning  spider, 
found  in  the  palm-trees  there,  some  of  which  produce 
white  and  others  j  ellow  silk.  The  entomologist  of 
the  United  States  Department  of  Agriculture  has 
reported  that  silk  produced  in  this  way  cannot 
be  made  valuable  commercially  because  of  the 
troublesome  necessity  of  keejHng  the  spiders  sepa- 
rated to  {werent  their  devouring  each  other.  The 
entomolc^st  added  that  attempts  to  utilise  the 
silk  of  a  Madagascar  spider  of  the  same  species 
as  the  Venezuelan  variety  resulted  some  years 
ago  in  the  discovery  that  the  product  was  more 
expensive  than  ordinary  silk.  The  Madagascar  spider 
is  the  \ephila  Madagascar iensis,  and  combines  all 
tbecharacteristicsof  Arachnida  in  general.  Its  bite 
is  not  dangeroas,  although  the  irritation  caused  by 
its  legs  is  annoying.  The  egg  which  produces  the 
spidiir  is  laid  by  tbe  female  is  a  silky  cocoon  one 
inch  in  diameter,  of  a  yellow  colour  at  first,  but 
turning  white  after  an  exposure  of  two  or  three 
months  to  the  air,  at  Ibe  end  of  which  time  several 
hundred  insects,  the  size  of  a  pin-head,  burst 
the  shell  and  come  out.  Three  months  later 
the  female  is  two  and  a  half  inches  long,  while 
the  male  remains  only  one-sixth  of  that  size. 
The  spiders  are  carnivorous,  and  by  preference 
frequent  the  forest*.  In  some  of  the  wooded 
gardens  in  the  ^ubnibs  of  the  capital  of  Mada- 


gascu-,  e^wdally  the  old  rc^  parks,  they  may 
be  seen  in  nuUioni,  and  would  give  the  impres- 
sioB  of  being  gregaiioo^  bat  this  is  not  so,  it  bdng 
the  abundance  of  food  which  tvings  them  together 
in  seeming  peace  and  amity,  but  as  soon  as  the- 
supply  fails,  they  fight  and  devour  each  other.  In 
tbe  early  attempts  to  rear  them,  two  hundred  were- 
placed  in  a  wire  cloth  case;  they  spun  their  webs- 
over  the  walls  of  their  prison  until  it  was  so 
completely  covered,  that  no  mosquitos  or  other 
insects  could  get  in.  Thus  deprived  of  food,, 
on  the  principle  of  the  survival  of  the  fittest,  the- 
btroDger  went  on  devouring  the  weaker  until  only  a. 
few  were  taken  out  alive,  but  these  had  attained  an- 
enormous  size.  This  sfnder  is  little  disposed  to- 
migrate  from  its  abode,  and  submits  without  resist- 
ance to  nuinipulation.  The  first  experiments  i» 
Madagascar  were  due  to  a  Catholic  missionary,  and 
his  experience  proved  that  after  tbe  laying  period,  or 
formation  of  the  web,  it  can  be  reeled  off  five  or  six. 
times  in  the  course  of  a  month,  after  which  the  spider 
dies,  having  yielded  about  4,000  yards.  Native  girls 
do  the  work.  Each  one  has  a  straw  basket  at  her 
side  every  morning  filled  with  live  spiders,  and  another 
basket  to  receive  them  after  they  have  been  wound  off. 
One  dozen  are  locked  in  at  a  time,  the  ends  of  their 
webs  are  drawn  out,  collected  into  one  thread  wbicb 
is  passed  over  a  metal  hook,  and  the  red  is  set  in 
motion  1^  a  pedal  So  soon  as  tbe  insect  gives  out 
no  more  web,  it  is  replaced  without  stopping  the- 
wheel,  and,  later  on,  carried  back  to  the  park,  where- 
it  requires  nine  or  ten  days  before  being  ready  for  a 
second  operation.  The  cost  of  this  silk  web  is  high  ; 
55,000  yards  of  19  strands  in  thickness  weigh  only 
386'grains,  which,  calculating  the  time  and  labour  of 
procuring  and  preparing  it,  brought  it  up  to  £i  p«r 
pouifd. 


GENERAL  NOTES. 


Coal  Industry  of  the  United  States. — Mr. 
E.  Seymour  Bell's  report  on  the  coal  industry  of  the- 
United  States  (No,  63t,  Miscellaneous  Series)  shows 
that  the  total  production  of  coal  in  the  United  States 
in  1903  was  tbe  largest  on  record.  It  amounted  tO' 
3i9,oCriD,228  tons,  valued  at  503,724,381  dols,,  and 
exceeded  that  of  1902  by  50,000,000  tons.  The 
prices,  too,  for  both  anthracite  and  Utuminous  coal, 
reached  the  highest  point  recorded  in  a  period  of 
24  years,  tbe  average  of  the  one  being  2*28  dols.  per 
ton,  and  of  the  other  i  -39  dols.  Anthracite  coal  is 
produced  almost  exclusively  in  the  State  of  Pennsyl- 
vania, only  hmall  quantities,  not  amounting  to 
100,000  tons  per  annum,  being  fonnd  in  Colorado 
and  New  Mexico,  Bituminous  coal  is  found  in 
almost  every  State  of  the  Union,  and  extends  over  an 
area  of  3CO,ixx)  square  mites.  Of  tfa$^coaI  exported 
from  the  United  States  iijjijggj^BpigiOlegtewr 
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cent,  went  to  the  Dominion,  and  of  the  rest  10  per 
<ent.  went  to  Mexico  and  8  to  the  WeM  Indies.  The 
ontpnt  of  coal  in  Penofjlvania  is  iocteaslng  with 
gteat  rapidity.  Anthracite  has  risen  from  33,437,500 
tons  in  1876-80  to  54.598,908  tons  in  1901-3 
•(3  jears) ;  bitominoas  in  the  sane'  period  from 
31,830,357  tons  to  no  less  than  228,807,839  tons. 
Takiag  the  average  prices  of  the  year,  they  were 
Ugfaest  in  Idaho — 3-47  dob.  per  ton— Califoniia 
being  next  with  3-20  dob.  The  lowest  was  i  -oS  dob. 
in  Vit^ia,  the  next  being  1-19  dols.  in  Kentocky. 

Technical  Education  in  Bukma.— In  con- 
nection with  the  Engineering  School  at  India, 
it  is  proposed  that  the  present  qualification  for 
"joining  which  consists  in  pasmig  an  entrance  ex- 
amination, should  be  replaced  by  a  probationary 
period  of  six  months  devoted  to  technica]  traii^g. 
It  is  anticipated  that  this  change  will  improve  the 
'Status  of  those  who  pass  from  this  school  into  the 
sabordinate  grades  of  the  Public  AVorks  Depart- 
ment.  Ultimately,  if  a  saflkient  number  of  students 
offer  themseh-es,  it  is  proposed  to  raise  the  status  and 
curriculum  at  Insein  to  that  of  the  engineering 
colleges  of  Rooikee  and  Sibpore. 


MJBETINGS  OF  THE  SOCUETY. 

Ordinary  Meetings. 
Wednesday  eveniogs,  at  8  o'clock : — 

Mat  3.—"  Kecmt  Excavations  in  Rome."  By 
Mks.  Bukton-Browm. 

May  10. — The  Native  Races  of  the  Unknown 
Heart  of  Central  Africa."    By  Lord  Viscol'nt 

MOUNTMORRES. 

May  17.— "The  Use  of  Wood  Pulp  for  Paper 
Slaking."    By  S.  Chazles  Phillips,  M.S.C.I. 

May  24. — "  Modem  Llghtoing  Conductors."  By 
Kjllingwo&th  Hedges,  M.IsBt.CE.,  Hon.  Sec. 
to  the  Lightning  Research  Committee. 


Indian  Section. 
Thursday  afternoons,  at  4.30  o'clock 

May  II. — "  The  Manu&ctures  of  Greater  Britain. 
— Ill,  India."   By  Henrt  John  Tozer,  M.A. 

Mat  18.— "nagoe  in  India."  By  Charles 
Creightom,  M.D. 

Colonial  Section. 
Tuesday  afternoons  at  4.30  o'clock  ; — 

Mav  23.— "The  Cape  to  Cairo  Railway."  By 
Sir  Cbarles  H.  X.  METCALrs,  Bait.,  MJbist.C.E. 


Applied  Art  Section. 
Tuesdays,  at  4.30  or  8  o'clock : — 

Mat  2,  4.30  p.m.~"The  Monumental  Treat* 
ment  of  Bronze."  £y  J.  ftnuuui  GARiufKR.  Sir 


Cantor  ticroRKS. 
Monday  evenings,  at  8  o'clock  :— 

Alan  S.  Cole,  C.B.,  "Some  Aspects  of 
Ancient  and  Modern  Embroidery."  Two 
Lecturea. 

Lectuxe  I.— May  i.— Application  of  the  tenn 
embroidery  to  methods  of  working  onumentally  with 
threacis— Specimen  of  Egyptian  embrddeiy,  1450 
B.C.— CorreiqxHidence  of  its  method  with  that  oi 
much  Greek  and  Roman  embit^deiy — Kmlvtndety  as 
an  occupation  in  Greek  houses,  and  as  a  trade  in 
Rome— Embroidery  in  Benedictine  monasteries  and 
convents— The  relation  of^Huminations  in  MSS.  to 
designs  for  embroideries — The  Dalmatic  of  Charlc 
magne,  and  suggestions  of  its  figure  designs  being 
derived  from  Prankish  illuminatioos  of  the  9th 
century— Comparison  of  designs  for  Bayenx  tapes- 
try, with  outline  figure  drawings  in  MS.  of  ^UHc's 
Pentateuch. 

Lbcture  n.— May  8.— Embnudeiy  in  En^and, 
i2th  and  i3th  centuries — MS.  illumination,  paintmg 
and  embroideiy  as  secular  arts  in  tjth  and  14th 
centuries— Influence  of  work  in  one  ut  craft  (the 
Goldsmiths')  on  that  in  another  (Embnuderers*) — 
Tyjjes  of  ecclesiastical  English  embroidery  1 3th, 
14th.  and  isth  centuries,  compared  with  contem- 
porary illuminations  in  MSS.  —  Designs  for 
Englbh  emlM'oidery  gradually  affected  by  develop* 
ments  in  omamenlal  weaving  abroad — Symmetrical 
and  floral  patterns  taking  the  place  of  designs  with 
figure  subjects  having  an  epical  or  story-telling  in- 
terest—English secular  embroidery  of  the  l6th  and 
17th  centuries  —  The  ■'ctmceits"  in  emlvoideiy  of 
the  Elizabethan  and  Stuart  periods— Embroideiy  in 
costume  in  i6th,  17th,  and  iSth  coitnriea — Aspects 
of  modem  English  embroider}' — the  designs  for  it : 
different  phases  of  its  practice,  for  ordinary  trading 
purposes,  for  more  limited  purposes,  and  for  specia 
occasions  in  connection  with  technical  instruction — 
Embroidery. 

Henry  Willock  Ravenshaw,  Assoc. 
M.Inst.C.E.,  Mem. Fed. Inst. Min. Eng.,  "The 
Uses  of  Electricity  in  Mines."   Two  l.ectures. 

Lecture  I.— Hat  i^.—ApplimHon  of  Electric^ 
and  Character  of  Load.  —  Winding — Haulage — 
Pumping — Coal  cutting — Other  uses  nndergrouiicU- 
Surface  requirements—  Generating  stations — Cables 
and  distribution  —  Lighting  —  Signals  —  Tele- 
phones— Shot  firing. 

Lecture  IL — May  32.— Alternating  and  direct 
currents  —  Precautions  —  Enclosed  motors  —  Home 
OfKce  rules — Costs— Typical  and  historical  plants 
described. 

The  lectures  will  be  illustrated  by  lantern  slides. 


Ubktiho  on  THUKBDAr,  April  27.. .Electrical  Enipnecn, 
Grea.t  G«org«-itreet,  Wectmiatter,  8  p.m.  0!>cit>- 
•ion  of  Mr.  B,  J.  Artiold'i  Addmi  to  the  Joint 
Heetitiff  at  St.  Louis  "  On  the  Problem  of  the 
Alternate  Correat  Motor  applied  to  Tiartioo," 
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NOTICES. 


NEXT  WEEK. 

Monday,  May  i,  8  p.m.  (Cantor  Lectures.) 
Alan  S.  Cole,  C.B.,  "Some  Aspects  of 
Ancient  and  Modem  Embroidery. ' '  (Lecture  I. ) 

Tuesday,  MaSt  2,  4.30  p.m.  (Applied  Art 
Section:)  J.  Starkie  GaKdner,  F.S.A., 
*'  The  Monumental  Treatment  of  Bronze." 

Wednesday,  May  3,  8  p.m.  (Ordinary 
Meeting.)  Mrs.  Burton-Brown,  "  Recent 

Excavations  in  Rome." 


PROCEEDINGS  OF  THE  SOCIETY. 


INDIAN  SECTION. 

Thursday  afternoon,  April  6th  ;  THE  MoST 
Hon.  THE  Makquis  of  Bath  in  the  chair. 

The  Chairuav  was  sure  Sir  George  Scott  re- 
quited no  introduction  to  the  present  andieoce ;  they 
-were  sJI  well  acquainted  with  his  distinguished 
caner,  and  no  one  was  better  qualified  than  he  was 
to  deal  with  tbe  subject  of  his  paper.  Before  callmg 
vpoa  the  author  to  read  his  paper,  he  ventured  to 
suf^ett  that  they  could  not  pass  over  in  silence  the 
terrible  calamity  which  had  just  overtaken  Indk. 
It  was,  to  his  mind,  an  overwhelming  disaster,  and 
fae  fdt  that  they  ought  to  express  their  deep  sympathy 
-xrith  those  who  had  suffered  in  the  terrible  earth - 
<]uake. 

The  paper  read  was— 

THE  PROSPECTS  OF  THE  SHAN 
STATES. 
By  Sir  J.  George  Scott,  K.C.I.E. 
The  Shan  States  form  tbe  most  easterly 
part  of  Burma,  which  is  the  easternmost 
province  of  our  Empire  in  India.  Beyond 
the  borders  of  our  States  lie  the  territories  of 
China,  French  Indo-China,  and  the  kingdom 
of  Siam.   There  was  a  time  when  four  empires 


met  at  Alanlegyet,  the  "  Hill  of  the  Four 
Standards,"  but  we  did  not  urge  our  claims 
to  the  limit.  The  M^khoog  river  is  the  common 
meeting>8pace  of  the  four  countries,  but  they 
nowhere  all  touch  at  one  point.  On  a  map  of 
Asia,  however,  the  distance  may  be  disre- 
garded. 

In  most  parts  the  populations  beyond  the 
frontier  are  also  of  the  Shan  and  Tai  race — 
Chinese  Shans,  French  Sbans,  and  Siamese 
Shans.  It  has,  however,  to  be  noted,  that 
although  the  Shans  arc  always  looked  upon 
as  a  hill  race,  they  themselves  consider 
that  they  are  nothing  of  the  sort,  and,  as 
a  matter  of  fact,  they  are  in  the  vast  ma- 
jority  dalesmen,  or  dwellers  in  the  wide 
straths,  which  many  hundred  years  ago  were 
lakes.  Formidable  htU  ranges  mark  the 
frontier  line  in  most  places,  and  these  are 
occupied  by  a  great  variety  of  hill  tribes, 
many  of  them  of  an  entirely  different  £amily 
from  the  Tai,  such  as  the  sanctimonious 
Rumai  or  Palaungs,  or  the  head-hunting 
Wa,  who  belong  to  the  M<Jn-Hkm£r  sub- 
family ;  and  the  Lahu  and  Akha,  who  may  or 
may  not  be  Tibeto-Burmans,  as  is  suggested, 
on  the  strength  of  a  few  vocabularies,  by  the 
learned  editor  of  "  The  jUnguistic  Survey  of 
India."  Others  who  have  studied  the  races 
in  their  hills  are  inclined  to  hint  tentatively 
that  at  any  rate  the  Akha  may  be  Mdn- 
Hkmdr,  or  may  even  represent  the  races  of 
the  Lemurian  continent,  now  beneath  tbe 
waves  of  the  Indian  Ocean.  But  beyond 
these  ranges,  the  vaUey-dwellers  north,  east, 
am}  south  are  Tai.  AU  the  rivers,  great  and 
small,  run  southwards,  separated  by  huge 
parallel  ranges  starting  from  the  eastern 
Himalayas  and  all  falling  away  to  the  south. 
One  of  them,  the  eastern  watershed  of  the 
Salween  river,  far  outrivals  the  others,  and 
forms  the  backbone  of  the  Malay  Peninsula. 

It  is  this  breaking  up  of  the  country  into 
long,  narrow  valleys  or  big  oval  straths,  or 
here  and  there  west  of  the  Salween,  and  in  the 
Lao  States  of  Siam,  into  wide  billon^,  grassy 
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downs,  this  subdividing  and  separating  and 
isolating,  which  have  most  affected  the  Tai 
character.  The  Tai  extend  from  Assam  to  within 
hail  of  Canton ;  they  are  found  from  the  waters 
of  the  Gulf  of  Siam  to  Car  up  into  the  province 
of  Yunnan.  They  are,  beyond  all  question, 
the  most  important  race  in  Farther  India  or 
IndO'China,  and  yet  for  several  centuries  they 
have  occupied  no  more  worthy  position  than 
that  of  intruders,  as  when  they  supplied  kings 
to  Burma ;  or  of  confirmed  and  aimless  fighters, 
as  when  they  quarrelled  among  themselves  and 
overthrew  their  own  most  prominent  State 
with  monotonous  regularity.  The  ^rthest 
wanderers  have  become  the  most  settled,  but 
it  is  apparently  only  because  they  forgot  that 
they  were  Tai.  The  Ahoms  conquered  Assam, 
and  even  gave  it  its  name,  but  they,  them- 
selves, have  been  as  completely  absorbed 
and  assimilated  as  the  Normans  were  by  the 
Saxons  in  England.  The  Siamese  were 
nearly  as  greatly  influenced  1^  the  Hkra£r 
of  Chiampa.  They  took  their  literature  and 
written  character,  and  many  customs  from 
them,  including  the  boot -brush -like,  shorn 
and  cropped  tuft  of  hair  now  worn  only  by 
the  old-fashioned  Cambodian  or  Siamese,  and 
though  their  language  still  retains  the  most 
palpable  relationship  with  the  Tai  speech  of 
the  north,  they  themselves  have  only  realised 
within  quite  recent  times  that  they  are  merely 
far-wandered  Shans. 

It  is  partly  the  character  of  the  country  which 
they  live  in,  and  partly  a  sensitiveness  or  sus- 
ceptibility of  disposition,  which  led  them  to 
assimilate  with  the  peoples  with  whom  they 
came  in  contact,  which  has  prevented  the  Tai 
from  taking  the  place  in  history  which  their 
numbers  and  occasionally  their  enterprise 
warranted.  The  Ahoms.  that  is  to  say  "the 
Peerless,"  adopted  the  language,  the  code  of 
laws,  the  civilisation,  the  customs,  and  even  the 
religion  of  the  people  whom  they  conquered. 
The  second  Tai  chief  became  a  convert  to 
Brahmanism,  and  the  people  are  now  practi- 
cally merged  in  the  Hindu  population.  The 
Tai  in  Siam  did  practically  the  same ;  th^ 
derived  their  alphabet,  code  of  laws,  civilisa- 
tion, and  many  customs  from  the  people  whose 
place  they  occupied,  but  since  the  Hkm£r 
were  Buddhists,  they  did  not  change  their 
religion. 

Early  History. 
llie  Tai  have  no  traditions  whatever  of  pre- 
historic wanderings.    It  is  possible  that  they 
come  from  Turkistao,  but  it  is  certain  that 


they  were  in  the  south-western  provinces  of 
China  when  the  Burmese  migrated.  There  they 
occupied,  at  any  rate,  the  whole  of  western 
Yunnan  south  of  the  Kindia  Kiang,  and- 
gradually  extended  their  boundaries.  Tbi» 
area  was  the  kingdom  of  Nanchao  referred 
to  in  Chinese  annals  which  have  been  dis- . 
covered  and  translated  by  Mr.  E.  H.  Parker, 
late  of  the  Chinese  Consular  Service.  Un- 
fortunately, the  Chinese  are  just  the  oppo- 
site of  the  Tai.  They  habitually  make 
their  notions  of  foreign  nations  confona 
to  their  own  national  custom  ;  consequently- 
they  torture  the  titles  of  the  Shan  kings  so  a» 
to  make  them  flt  into  the  Chinese  system  of 
hstng,  or  family  names.  Thus  the  names  of 
Si  Nu*lo,  who  about  649  a.d.  formed  the  first 
Nan-chao  kingdom ;  of  Koh  Lo-F^ng,  who  built 
the  city  of  Tali  in  743  ;  or  of  I  Mou-sun,  who 
marched  an  army  far  into  Ssu*ch'uan,  sug- 
gest neither  modem  Shan  names  nor  titles- 
There  can,  however,  be  no  doubt  that 
they  were  Tai,  and  that  in  the  eightK  and. 
ninth  centuries  they  were  a  formidable  mili- 
tary power,  and  came  near  to  overthrow- 
ing the  Chinese  dynasty  of  T'aog.  Tali 
was  their  capital.  It  was  founded  in  743. 
under  the  name  of  Yang-tsQ-me,  and  did 
not  get  its  present  name  of  Tali  until  764. 
The  Nan-chao  kingdom  was  a  descendant  or  a 
continuation  of  the  kingdom  of  the  Ailao,  a 
name  still  given  to  the  Shans  by  the  people  of 
the  north  and  west  of  Tongking,  and  indeed 
the  name  by  which  the  inhabitants  uf  the 
Siamese  Shan  States  still  call  themselves  and 
are  called.  The  earliest  Burmese  history 
speaks  of  the  Pyu,  whom  the  Chinese  also 
called  Piao,  as  being  one  of  the  three  earliest 
tribes,  the  Pyu,  the  Kanran,  and  the  Sek,  that 
inhabited  Burma.  They  are  said,  or  fabled,  to 
have  been  welded  into  one  political  unit  by- 
Ksbatriya  princes  who  came  over  from  India, 
and  formed  the  earliest  kingdom  of  Burma. 
Now  the  Nan-chao  kingdom,  and  the  Ailao 
dominion  before  it,  are  said  to  have  bordered 
with  Magadba  and  to  have  had  a  prepon- 
derating influence,  if  no  more,  over  the 
Pyu.  It  is  possible,  therefore,  that  these 
Pyu,  of  whom  no  trace  can  be  found, 
were  Tai,  or,  at  any  rate,  were  cognates, 
of  the  Tai,  and  that  the  Shans,  even  thus  early, 
in  the  thousand  years  between  500  B.C.  and 
500  A.D.,  when  the  tribal  shiftings  were 
kaleidoscopic  and  as  tranuent  as  the  floating- 
of  a  cloud  over  a  mountain  peak,  were  inti- 
mately connected  with  and  had  a  strong- 
influence  over  Burma.    It  is  possilil^,  there- 
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fore,  that  the  King  Thamdddarit,  who  in  the 
second  century  of  our  era  founded  a  capital 
and  a  new  dynasty  at  Pagan,  on  the  Irra- 
waddy,  may  have  been  a  Tai. 

The  first  definite  name  that  we  have  of  a 
Shan  king,  however,  is  that  of  Si  Nu-lo,  who 
took  to  himself  the  title  of  "  Marvellous  Prince 
and  Divine  Founder,"  and  built  his  capital 
35  li— say  10  miles— north-west  of  M^ng-hwa' 
Ting.    This  happened  in  651  A.D.,  and  the  ' 
five  other  chao,  who  then  ruled  States  in 
Yflnnan,  were  all  absorbed  into  the  one 
dominion,  with  the  name  of  the  Great  MSog 
kingdom,  or  Southern  Chao  (Ta  M6ng  Kuo,  or 
Nan-chao).     It   is   stated   that  thirty-two 
princes,  covering  a  period  of  seventeen  genera- 
tions, had  preceded  Si  Nu-lo  in  his  principality. 
Besides  the  six  Chao,  or  princes,  there  are 
references  to  "  the  thirty-se^en  tribes,"  so  that 
even  in  those  days  there  was  the  tendency  to 
minute  subdivision.    Although  Si  Nu-lo  took 
to  himself  the  title  and  powers  of  sole  chief,  he 
does  not  seem  to  have  suppressed  the  other. 
Chaos.   That  was  left  for  his  great-grandson, 
P'i  Lo-koh.  to  do.   That  potentate,  who  was 
thirty-one  when  he  succeeded  to  the  throne, 
apparently  found  the  Chao  refractor)'.  He 
invited  them  all  to  a  grand  feast  and  sacrifice 
in  honour  of  their  ancestors  —  a  hsing-hui- 
chiehf  "the  feast  of  the  returning  star" — 
which  had  originally  been  instituted  in  memory 
of  a  virtuous  Shan  widow,  who  preferred  to 
be  burned  to  death  rather  than  marry  an 
amorous    and    pressing    Chinaman.  The 
feast  was  an  annual  function,  held  in  the 
summer,  and  the  Chaos  and  their  relations 
had,  therefore,  no  hesitation  in  coming.  P-i 
Lo-koh  had  a  raised  stand  built  for  their 
accommodation,  and  when  the  Chao  were  all 
lying  drunk  upon  this,  after  the  dinner,  he 
went  down  and  had  the  scaffolding  surrounded 
by  armed  men,  and  set  fire  to  it.   One  of  the 
Chao  had  not  come  to  the  festival  at  all,  but 
the  others  were  burnt  to  death.    P'i  Lo-koh*s 
treachery  was  characteristic  of  the  times,  and 
rather  appealed  to  Chinese  ideas,  so  the  King 
of  Nanchao  was  made  Prince  of  Yunnan,  and 
Duke  of  YOeh,  which  suggests  that  he  had 
influence  in  Annam.   The  battles  which  he 
fought,  however,  so  far  as  is  recorded,  were 
against  the  Tibetans  and  Mi  barbarians,  who 
may  have  been  tribesmen  in  the  country  of  the 
Miaotzu. 

It  was  Koh  Lo-FSng.  P'i  Lo-koh's  son, 
however,  who  was  the  first  really  formidable 
King  of  Nanchao.  He  succeeded  to  ihe 
throne  in  748  A.D.,  and  was  granted  the  title 


of  Hereditary  Prince  of  YQnnan,  while  his  son 
Feng  Ka-i,  who  had  gone  to  the  Chinese 
Imperial  Court,  besides  receiving  a  variety  of 
dignities,  was  given  an  imperial  princess  irl 
marriage,  and  also  was  presented  with  a  band 
of  Turkish  musicians. 

The  misconduct  of  a  Chinese  prefect,  how- 
ever, roused  Koh  Lo-F£ng's  indignation,  and 
he  declared  war  on  China ;  defeated  a  large' 
army  sent  against  him,  seized  a  number  of 
Chinese  towns,  and  transferred  his  allegiance' 
or  alliance  from  China  .to  Tibet.  In  752  the 
Tibetans  sent  him  a  number  of  presents  and" 
recogTiised  him  as  a  quasi- independent  gialbo. 
Two  years  later  Feng  Ka-i  routed  another 
Chinese  army  in  the  neigbourhood  of  Tali-Fu,~ 
and  pursued  them  as  far  as  western* 
Ssu  ch'uan.  The  Chinese  are  said  to  have~ 
lost  200,000  men  in  these  campaigns,  and* 
Koh-lo-F€ng  erected  a  mausoleum  over  the' 
bodies  of  those  who  had  perished  at  Hsia- 
Kiran,  the  commercial  town  of  Tali-Fu. 

I   Mou-Sun    succeeded    his  grandfather, 
Koh  Lo-F£ng  in  778,  and,  along  with  the 
Tibetans,  made  a  raid  far  into  modern  Ssu- 
ch'uan,  but  was  defeated  and  driven  back. 
The  defeat  cannot,  however,  have  been  very  ' 
serious,  for  the  Chinese  Emperor  made  con- 
ciliatory advances,   which  I  Mou-Sun  ac- 
cepted, and  broke  with  the  Tibetans.  In' 
794  he  defeated  a  Tibetan  army  at  the  Iron' 
Brdge   over  the  Yangtzu,   north  -  west  of 
I.ikiang-fu,  and  was  rewarded  by  the  Emperor 
with  a  gold  seal  and  the  title  of  King.  The 
Nan-chao  State  is  said  to  have  been  bounded 
in  his  reign  by  Chinese  Yunnan,  Kiao-chi 
(Tongking),  P'iao  (Burma),  and  Tibet. 

The  next   Nan-chao   ruler  of   note  was' 
F#ng-yu,  who  marched  as  far  as  Ch'6ng-tu,  - 
the  capital  of  modern  Ssu-ch'uan,  and  carried" 
off  immense  booty  in  the  shape  of  valuables,  - 
books,  and  prisoners.    He  had  to  restore  5,000 
of  his  prisoners,  but  he  compensated  himself 
by  carrying  off  3,000  P'iao,  or  Burmans,  with 
whom  he  founded  a  new  city,  and  in  840  he 
conquered  Annam,  at  that  time  desperately 
misgoverned  by  the  Chinese.    It  is  probably 
firom  his  temporary  holding  of  the  country 
that  the  Muong  settlements  in  Tongking  date. 
These  Muong  are  indisputably  of  the  Tai 
race,  as  are  also  the  Do  of  the  Caobang  neigh- 
bourhood. 

It  was  probably  on  account  of  this  invasion 
that  there  was  war  again  between  China  and 
Nan-chao,  but  in  859  the^Chinest  were 
disastrously  defeated)i9ftiza:lppKiti0(i)^6Drth 
of  the  Iron  Bridge  near  Likiang-fu.     Fighting ' 
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with  the  Chinese  went  on  for  several  reigns 
later,  but  the  old  Tai  dynasty  was  put  an  end 
to,  by  massacre,  in  the  beginning  of  the  tenth 
century.  As  many  as  800  persons  are  said  to 
have  been  put  to  death,  the  whole  of  the  Mdng 
family  and  their  relations.  The  dynasty  had 
lasted  255  years  from  the  time  when  Si  Nu-lo 
established  himself,  and  during  this  period 
there  had  been  thirteen  kings  of  Nan-chao, 
For  three  and  a-half  centuries  after  this  Nan- 
chao  was  governed  by  a  family  of  Chinese 
Shans  with  the  name  of  Twan.  They  were 
more  Chinese  than  Shan,  and  it  seems  certain 
that  during  all  this  time  the  original  Tai 
kingdom  was  being  gradually  absorbed  by 
settlements  of  Chinese  in  the  country.  It  is, 
at  any  rate,  certain  that  parties  of  Tai  from 
N.m-chao  moved  southwards  and  established 
various  principalities  in  the  Lao  country, 
Luang  Prabang,  and  Wying  Chan  on  the 
Mekhong,  Chieng  mai  on  the  Menam,  and 
others  of  the  many  States  now  existmg  in 
Upper  Siam.  Whether  these  parties  moved  of 
their  own  accord,  or  because  space  was  becom- 
ing limited  on  account  of  the  settlement  of 
Chinese  colonies,  there  is  nothing  to  show,  but, 
at  any  rate,  it  is  very  clear  that  the  Tai  had 
spread  far  beyond  their  original  limits  long 
before  Kublai  Khan  put  a  final  end  to  the 
parent  kingdom  in  the  end  of  the  thirteenth 
century. 

In  the  Nan-chao  chronicle  it  is  frequently 
recorded  that  the  rulers  received  Chinese 
envoys  and  generals  with  Turkish  dances  and 
songs,  and  it  is  specially  noted  that  in  the  wars 
with  Tibet,  I  Mou-siln  took  prisoners  a  number 
of  Abasfiide  Arabs  and  Turkomans  of  Samar- 
cand.  A  celebrated  Korean  in  Chinese  employ 
also  at  this  period  crossed  the  Pamirs,  and  for 
the  first  time  carried  Chinese  arms  into  Chitral, 
Baltistan,  and  the  whole  of  that  neighbour- 
hood. Through  this  there  came  about  active 
political  relations  between  the  Caliphs  and  the 
Chinese  emperors. 

It  is,  at  any  rate,  probable  that  the  Chinese 
Mohammedans  resident  in  Yunnan,  whom  we 
call  Fanthays  from  the  name  given  them  by 
the  Burmese,  are  the  descendants  of  these 
prisoners  taken  in  the  Tibet  wars  by  I  Mou- 
siin  and  other  Nan-chao  rulers. 

The  Chinese  chronicle  is  very  curt,  very 
matter-of-fact,  and  not  a  little  disdainftil  and 
ignorant,  but  from  allusions  every  now  and 
again  tt  seems  certain  that  it  was  only  when 
there  was  a  particular^  energetic  man  among 
the  Chao  that  tbere  was  one  acknowledged 
head  and  nqffeme  ruler.   At  other  times  the 


dominion  was  a  confederacy  rather  than  a 
kingdom,  and  the  formidable  power  gained 
during  the  time  of  one  man  of  capacity  was 
frittered  away  when  his  energy  disappeared. 
If  it  had  not  been  for  this  source  of  weakness 
it  seems  well  possible  that  the  Tai  might  have 
overthrown  the  Chinese  empire,  which  was 
struggling  to  form  itself  out  of  a  chaos  of  con- 
tending States,  and  might  have  established 
;  themselves  as  the  rulers  of  China.  But  the 
tendency  of  the  Tai  has  always  been  to  fritter 
away  their  strength.  Even  at  the  time  of  their 
greatest  power  constant  swarms  seem  to  have 
left  to  form  -new  principalities  to  the  south  in 
the  valleys  between  the  Salween  and  the 
Mekhong  rivers.  None  of  these  seem  to  have 
rendered  any  allegiance  to  the  parent  kingdom 
of  Nanchao.  so  far  as  can  be  ascertained 
frvm  the  meagre  histories  and  traditions. 

Dispersal. 

This  tendency  which  all  Tai  history  shows  to 
have  been  regular  and  never-ceasing  was  (rf 
course  greatly  strengthened  by  the  final  over- 
throw of  Nan-chao  by  Kublai  Khan.  Even  if 
there  had  been  no  tendency  to  migrate  before 
this  it  would  have  been  suggested  now,  and 
the  bulk  of  the  people  would  have  left  the 
country  where  their  rulers  had  disappeared 
and  their  national  form  of  government  had 
ceased  to  exist. 

But  it  seems  certain  that  the  general  move- 
ment west  and  south  of  the  Tai  tribes,  which 
followed  the  establishment  of  Uriangkadal  in 
"Tali'fu  was  the  mere  accentuation  of  a  habit 
which  had  long  existed,  and  was  not  prompted 
by  the  conversion  of  their  king  into  a 
'Ido-ho-lo-tso  (or  maharajah)  and  the  Intro- - 
duction  of  Mongol  rule.  They  now  proceeded 
to  occupy  a  great  part  of  Upper  Burma, 
furnished  that  country  with  kings,  and  had  a 
predominant  influence  for  a  period  of  about 
250  years.  They  pressed  down  to  the  Gulf  of 
Siam,  where  they  founded  the  city  of  Ayulthia, 
on  the  site  of  the  ancient  Khmdr,  capital 
town  of  Lawek  or  Love,  and  thua  mniiLUJ 
the  separation  of  the  meHbea  of  the  HAn- 
Annam  feimily,  Hk  Ffeignans  on  one  side  and 
the  Cambodians  on  the  other.  Since  then  they 
have  never  occupied  a  prominent  position.  It 
is  true  that  Siam  is  the  last  of  the  independent 
Indo-Chinese  kingdoms,  but  it  is,  as  a  king- 
dom, overlaid  with  Khmfir  culture,  hardly 
admitting  itself  to  be  Tai  at  all,  and  lookinjr 
upon  the  tributary  Tai  chieftains  as  people  of 
a  distinct  race.  AUhough->ther  were  much 
more  nearly  conn^d'ltrlWQjQjdgM^tioo 
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and  ways  than  with  Indian,  yet,  beyond  their 
chronology,  the  Tai  have  taken  very  little  from 
the  Chinese.  The  Nao-cbao  State  had  a 
tradition  that  they  got  a-  ruling  ^mtly  from 
Magadha.  Whether  that  be  true  or  not  they 
certainly  got  their  Buddhism  from  there. 
King  Asoka,  of  Magadha,  the  grandson  of 
Chandragupta,  the  Sandracottus  of  the  Greeks, 
was  a  great  missionary  king,  and  it  was  no 
doubt  he  who  introduced  Buddhism  into  the  ■ 
Tai  county  and  into  Tibet,  somewhere  about 
300  it.C.  There  are  pagodas  pointed  out  in 
the  Shan  States  now,  which  are  said  to  be  of 
the  nine  hundred  thousand  nine  hundred  and 
ninety-nine,  founded  by  order  of  King  Asoka. 

The  architectural  style  of  their  pagodas,  the 
language  of  their  religious  works,  and  the 
Qrpe  of  their  Buddhism,  is  all  Indian.  The 
British  Shans,  undoubtedly,  took  their  written 
character  from  the  Burmese.  The  Lao  Shans 
and  the  Siamese  took  theirs  from  the  Hkm^r 
of  Chiampa.  Yet  their  language  has  undis- 
puted affinities  with  Chinese,  and  none  what- 
ever  mth  the  Tibeto-Burman. 

The  Shans  present  the  somewhat  curious 
spectacle  of  a  race  exceedingly  ready  to  adopt 
the  habits  and  ways  and  refinements  of 
the  peoples  with  whom  they  came  in  con- 
tact, either  as  neighbours  or  as  conquerors, 
and  yet  exceedingly  tenacious  of  the  national 
characteristic  of  a  liking  for  small  commu- 
nities, in  confederation  with  others  of  their 
race,  but  steadily  averse  to  subordination  to 
one  central  power,  which  would  have  given 
them  the  stability  and  the  conquering  force 
which  might  have  made  them  masters  of  all 
Indo-China,  to  say  nothing  of  possibly  some 
of  the  provinces  of  China  itself.  The  Burmese 
have  been  given  the  reputation  of  having 
devised  the  sagacious  policy  of  splitting  up  the 
Shan  States  and  so  ruling  them  with  ease,  but 
the  truth  is  that  they  would  have  had  much 
more  difficulty  in  persuading  the  people  to 
submit  to  the  rule  of  one  or  two  chiefs  of 
greatly  extended  territories.  Similarly  the 
policy  of  the  British  Government  was  to 
recognise  all  States  found  in  existence  at  the 
time  of  the  occupation  of  the  country,  and  to 
confirm  in  the  control  of  them  the  chieb  found 
in  possession.  As  a  result  there  are  many 
chiefs  whose  States  are  much  too  small  to  offer 
any  hope  of  even  becoming  wealthy  or  im- 
portant, and  not  a  few  of  them  are  so  small  as 
not  to  be  able  to  afford  the  expenditure 
necessary  on  main-trunk  roads,  which  pass 
through  their  territories.  Yet  ita  the  few  cases 
where    chance    has    offered   a  favourable 


opportunity  for  tiie  joining  together  of 
neighbouring  small  States,  it  is  the  inhabitants 
of  these  Sutes  who  have  been  most  hostile  to 
the  project. 

Kingdom  of  Pong  and  Ko-shan-pyi. 

For  years  no  allusion  to  the  Shans  was 
complete  without  a  reference  to  "  the  Kingdom 
of  P<)ng,"  and  to  the  Ko*shan-pyi,  "  the  nine 
Shaa  States."  In  1835,  Captain  Pemberton 
fwnd  a  Shan  manuscript  in  Manipur.  This- 
wab  translated  and  immediately  afterwards 
lost.  This  chronicle  makes  frequent  reference 
to  "the  Kingdom  of  Pdng."  The  same 
kingdom  is  mentioned  in  the  list  of  his  con- 
quests by  Anawrat'a.  the  great  King  of  Pagan. 
The  name  is  altogether  unknown  to  the  ShanSr 
and  appears  in  no  chronicle  that  has  so  far 
been  recovered.  Nevertheless,  much  ingenuity- 
has  been  wasted  in  attempting  to  identify  it. 
Sir  Arthur  Phayre  said  it  was  Mogaung,  now 
a  subdivision  of  the  Myitkyina  district.  The 
late  Mr.  Ney  Elias  was  convinced  that  it  was- 
Mang  Mao,  a  small  Chinese  Shan  State,  a  few 
miles  away  from  our  frontier  market  village  of 
Namhkam.  Mr.  E.  H.  Parker,  by  dint  of 
Chinese  learning,  proves  it  to  be  Luh-ch'wan,, 
a  place  which  no  longer  exists,  and  which, 
while  it  did  exist,  had  very  indeterminate  boun- 
daries, and  was  known  to  a  very  limited 
number  of  Chinamen  and  to  no  Shans  at  all. 

The  one  outstanding  fact  about  Burmese 
and  Shan  early  history  is  that  there  was  a  per- 
petual succession  of  principalities  which  ob- 
tained an  alternate  preponderance,  due  to  the 
energy  of  the  ruler  for  the  time  being.  Nothingr 
but  a  kaleidoscope  had  the  same  number  and 
variety  of  combinations.  But  every  local  his- 
torian, from  a  desire  to  prove  a  respectable 
antiquity  for  the  subject  of  his  chronicle^ 
claimed  that  the  various  other  principalities 
wtfe  merely  different  seats  of  power  which 
ruled  over  his  particular  State.  The  confusion 
which  results  can  only  be  compared  to  views 
from  two  or  more  bioscopes  thrown  on  the 
same  screen  and  revolving  in  opposite  direc- 
tions. 

It  is  possible  that  there  was  a  kingdom  of 
Fdog  with  a  separate  existence,  but  the  proba- 
bility seems  to  be  that  the  reference  is  to  the 
Nan-chao  kingdom.  King  Anawrat'a  is  said 
to  have  visited,  and  probably  believed  that  he 
did  visit,  China.  But  he  really  got  no  farther 
than  the  c:apital  of  Nan-chao.  Tali-fu,  and 
instead  of  getting  the  Buddha's  tooth,  which 
he  was  in  quest  of,  he  only  got  an  image  which 
had  touched  it.    On  his  return,  th^^c<nirtly 
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.  <hronicle  said  he  had  conquered  the  king'- 
■dom  of  Pdng,  which  really  meant  that  he 
jhad  visited  Nan-chao.  Incidentally  it  is 
cecorded  that  on  the  way  back  he  married 
<he  daughter  of  the  chief  of  Mong  Mao. 

.  Therefore,  Mong  Mao  got  entangled  with  the 
phantom  kingdom  of  Pdng.  The  incident 
'derived  an  additional  notoriety  from  the 
{marriage.  The  king  had  other  wives  who 
were  very  jealous  of  the  Shan  Princess.  Tbtfl:^ 
were  many  plots,  and  she  had  to  go  through  a  • 
^eat  number  of  trials,  but  was  finally  trium[A- 
ant  over  her  rivals.  All  this  is  recounted  in  a 
drama,  which  is  one  of  the  most  popular  on 
4he  Burmese  stage,  and  has  helped  to  fix 
attention  on  the  kingdom  of  Fdng.  All  that 
can  be  said  is,  that  Pdng  seems  to  be  Nan- 
chao,  and  that  it  is  possible  that  Mong  Mao 
was  one  of  the  feudatory  princes  of  the 
southern  confedeiacy. 

The  name  Ko-shan-pyi  seems  to  be  more 
easily  explained.  Kawsampi  is  the  common 
classical  or  Buddhistical  name  for  the  Shan 
country.  It  is  continually  used  even  to  the 
present  day.  The  name  was,  no  doubt, 
borrowed  from  Kosdmbi  in  the  Ddab.  a  famous 
Buddhist  kingdom  in  Gangetic  India.  The 
Burman  historian  could  not  bring  himself  to 
admit  that  a  Shan  principality  had  a  right  to 
a  classical  title,  if  indeed  he  knew  that 
Kawsampi  was  classical.  He,  therefore,  trans- 
formed Kawsampi  into  Ko-shan-pyi,  the  nine 
.Shan  kingdoms,  and  then  proceeded  to  specn- 
Jate  as  to  which  these  nine  kingdoms  were. 
There  are  lists  of  the  nine  principalities  given 
•to  the  present  day,  but  it  is  never  possible  to 
prove  that  there  were  not  other  principalities 
existing  at  the  same  time.  In  fact,  it  seefhs 
as  doubtful  that  there  were,  as  it  is  certain 
•that  the  seven  kingdoms  of  the  Saxon  Hep- 
4archv  never  flourished  at  the  same  time. 
The  name  and  the  implied  fact  of  the 

.  Ko-shan-pyi  was,  however,  introduced  to 
English  readers  by  Buchanan- Hamilton  in  the 
Mdin&urgh  Philosophical  Journal,  and,  as 
a  result,  Ritter,  Bumey,  Hannay,  and  many 
•others  have  given  conflicting  lists  which  strove 
4:o  fix  these  nine  Shan  States.  Any  Shan  chief 
-or  minister  of  State  will  give  you  a  list  now, 
but  it  is  extremely  improbable  that  the  lists 
will  agree.  It  is  only  one  more  of  the  mass  of 
popular  errors. 

The  Various  States. 
The  British  Shan  States  have  an  area  of 
59*915  square  miles,  and  are,  therefore,  a  little 
larger  than  England  and  Wales  with  the 


Channel  Islands  and  the  Isle  of  Man.  Hiey 
are  divided  for  purposes  of  administration  into 
two  charges,  the  Northern  and  the  Southern.  In 
the  Northern  Shan  States  there  are  five  chiefs, 
all  Sawbwas,  and  a  sixth  territory  beyond 
the  Salween  river  which  contains  the  settle- 
ments of  the  Wa,  or  conglomeration  of  village 
communities  some  federated  some  independent. 
Id  the  near  future  it  seems  probable  that 
the  State  of  Mong  Mit  will  be  added  to  the 
Northern  Shan  States.  At  the  time  of  the  occu- 
pation the  chief  was  an  infant  in  arms.  He 
was  educated  in  British  schools  and  his  State 
was  administo^d  as  a  sub-division  of  the  Ruby 
Mines  District.  The  young  chief  is  now  a 
Cadet  and  a  fair  rifle  shot,  and  he  has  qualified 
himself  for  administering  justice  in  his  State 
by  holding  and  exercising  second  and  third 
class  magistrates'  powers  in  various  parts  of 
Burma.  In  a  short  time  now  he  will  be  of  age 
and  put  in  charge  of  his  State,  and  this  will  no 
doubt  be  then  added  to  those  under  the  charge 
of  the  Superintendent  of  the  Northern  States. 

In  the  Southern  Shan  States  there  are  forty* 
three  States,  five  of  which,  however,  are  Red 
Karen,  whose  independence  was  guaranteed 
by  us  to  them  in  a  treaty  with  King  MindAn  of 
Burma  in  1875.  The  chiefs  are,  therefore,  not 
on  quite  the  same  footing  as  the  Shans.  They 
do  not  pay  tribute  and 'their  territories  are 
outside  of  British  India. 

Beside  the  two  main  groups  of  the  Shan 
States,  there  are  a  few  others  isolated  in 
Burma  proper,  which  have  sur^ved  from  the 
time  when  the  Tat  empire  spread  itself 
all  over  Northern  Burma.  Two  of  these 
Sinkaling  Hkamti  and  Hsawnghsup,  on 
the  Chindwin  river,  towards  Manipur,  are 
quite  insignificant,  both  in  size  and  population. 
Another  is  considerably  more  extensive,  popu- 
lous, and  well-to-do,  the  State  of  Hkamti 
Ldng.  It  lies  in  the  Valley  of  the  Mali,  the 
western  branch  of  the  Irrawaddy  river,  sur- 
rounded on  all  sides  by  the  Chingpaw  tribes- 
men, to  whom  the  chief  has  long  paid  black- 
mail to  secure  protection  and  immunity  from 
attack. 

These  States  vary  enormously  in  size.  Keng- 
tung,  with  its  dependencies,  has  an  estimated 
area  of  12,000  square  miles,  that  is  to  say,  it 
is  about  the  same  size  as  Belgium,  or  say  the 
four  English  counties  of  Yorkshire,  Lan- 
cashire, Lincoln  and  HertEordshire.  North 
Hsenwi  has  an  area  of  6,330  square  miles,  or 
only  about  1,000  square  miles  less  than  Wales. 
South  Hsenwi  covers  5,000  square  mile,  and 
Hsipaw,  with  its  dependent  States,  4,534. 


630 


JOURNAL  OF  THE  SOCIETr  OF  ARTS. 


Afrit  a.  tfis. 


The  State  of  Manglon,  with  the  various  VVa 
States,  extend  to  about  5,000  square  miles. 
Of  the  others,  one  is  over  4,000  square  miles, 

one  is  3,500  square  miles  ;  five  are  over  2,000 
square  miles,  that  is  to  say,  they  are  con- 
siderably larger  than  many  of  the  States  of  the 
German  Empire.  Some,  however,  are  quite  in- 
significant in  size ;  for  example,  Nam  Tdk  is  no 
more  than  twenty  square  miles,  and  Kydng  is 
only  four  square  miles  larger.  There  are  three 
States  with  over  1,500-  square  miles  and  one 
with  only  seven  square  miles  less.  FourStates 
range  between  500  and  1,000  square  miles. 
Fifteen  have  more  than  100  square  miles  and 
less  than  500.  Three  range  between  50  and 
100  square  miles,  and  ten  have  less  area  than 
50  square  miles. 

In  the  fifteen  States  of  the  Myelat,  the  inter- 
Taediate  country  between  Burma  and  the  Shan 
States  proper,  there  are  practically  no  Shans. 
The  inhabitants  are  Danus  and  Danaws  and 
Day^s,  and  Taungthus  and  Taungyos,  with  a 
number  of  Karen  tribes  in  the  country  to  the 
south.  Similarly  in  the  Karen-ni  States  there 
are  only  a  few  Shan  settlements  here  and  there,, 
and  the  State  of  Hsatung  is  very  largely  Fa*o, 
or  Taungthu,  including  its  chief.  Similarly  in 
the  Northern  Shan  States  the  population  of 
Tauogpeng  -  loi  •  Idog  is  Ruraai  or  Palaung, 
Manglun  is  Wa,  and  considerably  more  than 
half  the  population  of  North  Hsen-wi  is  non- 
Shan,  a  mixture  of  Chingpaw  or  Kachins, 
Palaungs  and  Chinese.  The  Shans  of  Keng- 
tung  pointedly  call  those  of  their  race  vrest 
of  the  Salween  Tai,  and  reserve  the  name 
of  Hkfin  for  themselves.  Still  the  HkGn  are 
practically  confined  to  the  country  round  the 
capital  and  the  Lii,  who  inhabit,  Keng  Hung 
State,  also  form  a  large  proportion  of  the  Shan 
population  of  Keng  Hung.  They  are  much 
more  closely  allied  to  the  Jjao  or  Siamese  than 
to  the  British  Shans,  and  their  written  character 
was  undoubtedly  derived  from  the  Cambodians 
of  the  old  Hkm^r  kingdom. 

The  stretch  of  country  where  the  Tai  are 
found  most  continuously  and  in  the  greatest 
proportion,  is  in  that  portion  which  may  most 
reasonably  be  called  the  plateau,  the  broad 
billowy  plain  which  extends  from  Mawkmai 
due  north  through  Mong  Nai,  Lai-hka,  and 
Mong  Nawng,  to  South  Hssnwi.  Yet  even 
here  there  are  wide  districts  where  the  Riang 
tribes  greatly  outnumber  the  Tai.  And  every- 
where on  the  ranges  which  separate  the  States 
from  one  another,  there  are  hill  tribes  abso* 
lutely  distinct  from  the  Tai,  though  sutrject  to 
and  paying  tribute  to  them. 


They,  therefore,  still  retain  the  character- 
istics of  splitting  up  and  isolating  themselves 
v4iich  have  marked-  them  throughout  their 
history,  and  have  prevented  them  from  attain- 
ing to  the  power  which  their  numbers  and 
their  energies  would  have  entitled  them  to 
grasp. 

The  Burmese  are  usually  credited  with  the 
,^licy  of  dividing  them  and  preventing  quarrels 
.between  the  States,  so  as  to  make  it  the  easier 

for  them  to  govern  the  Shans  and  prevent 
united  risings ;  but  it  hardly  seems  that  :it 
was  a  calculated  policy.  ■  It  was  the  natural 
bent  of  the  Shan  character,  no  doubt,  fos- 
tered and  exaggerated  by  the  features  of  the 
country.  ■ 

Civil  War  and  Ruin. 

For  the  twenty  or  thirty  years  before  the 
occupation  of  the  country  by  us,  however,  the 
States  had  been  in  a  perpetual  ferment  of 
civil  war.  This  began  with  the  southward 
pressing  of  the  Chingpaw  tribes.  They 
steadily  overran  the  great  northern  State  of 
Hsenwi  and  occupied  quite  half  its  area.  The 
Burmese  ascribed  this  to  weakness  on  the  part 
of  the  Sawbwa.  They  put  that  potentate  ia 
gaol  and  appointed  another,  and  then  another, 
with  no  satisfactory  result.  They  then  varied 
the  process  by  appointing  a  series  of  Burmese 
civil  and  military  officials  with  even  less 
advantage,  either  to  their  own  grasp  of  the 
coxmtry,  or  the  settlement  of  afl^irg.  They 
released  some  of  the  Tai  chiefs  from  gaol  and 
re-appointed  them  one  after  the  other.  They 
also  called  upon  the  Southern  chiefs  to  send 
contingents  to  fight  the  Kachins,  but  the  result 
was  never  final  and  seldom  even  satisfactny, 
and  the  State  of  Hsenwi,  which  used  to  be  a& 
large  and  powerful  as  all  the  other  Cis-Salween 
States  together,  was  broken  up  and  ravaged 
and  depopulated  long  before  we  had  any- 
thing to  do  with  the  country. 

Then  King  Thibaw  optxressed  and  plundered 
Mdng  Nai  the  great  Southern  Sawbwa,  until  he 
rose  in  revolt  and  massacred  Uie  Burmese 
garrison  at  Mon^,  the  largest  town  in  the  Shan 
States,  and  the  residence  of  the  Burmese  Gover- 
nor of  the  Principalities.  The  other  Sawbwas 
were  then  called  upon  to  aid  in  the  punishment 
of  Mong  Nai,  and  he  and  certain  otho*  chiefe, 
connected  with  him  by  marriage  and  other 
ties,  were  driven  beyond  the  Salween  and  took 
refuge   in  Keng-tung,  where  the  Burmese 
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British  Occupation. 

When  King"  Thibaw  was  dethroned,  it  was 
practically  a  twelvemonth  before  we  took  over 
the  Shan  States,  and  in  that  period  the 
Mong  Nai,  Sawbwa,  and  other  exiled  chiefs 
came  back  to  their  States  and  proceeded  to 
wipe  off  all  old  scores,  and  Co  replenish  them- 
selves with  their  own  or  other  people's  plough- 
cattle  out  of  the  States  which  had  joined  with 
the  Burmese  in  expelling  them.  When,  there- 
fore, we  took  over  the  Shan  States,  it  was 
practically  in  a  state  of  universal  ruin.  Mon^, 
which  within  living  memory  had  had  ten 
thousand  households,  was  reduced  to  seven- 
teen huts,  and  the  town  of  Laihka  was  even 
more  thoroughly  destroyed. 

We  met  with  practically  no  opposition 
whatever,  and  peace  was  restored  by  the 
simple  process  of  marching  to  the  capitals 
of  States,  but  the  rehabilitation  of  the  country 
has  been  a  much  slower  matter.  For  a  year 
or  two  there  was  not  a  little  distress,  owing  to 
the  thoroughness  with  which  the  marauding 
bands  had  destroyed  all  seed  grain  and  driven 
off  or  destroyed  plough-cattl^.  The  fertility 
of  the  hill  valleys,  with  their  soil  yearly  re- 
newed by  silt  washed  down  from  the  hills,  soon 
put  an  end  to  this,  and  it  was  thought  that  the 
States  would  soon  recover  a  certain  amount  of 
their  former  prosperity  and  attain  to  even 
greater  wealth. 

Trade. 

In  the  old  days  huge  caravans  of  pack 
bullocks  had  travelled  about  the  country  carry- 
ing manufactured  goods  and  hardware,  salt 
and  hsh  paste,  kerosene  and  candles,  and  had 
bought  quantities  of  local  produce  as  they 
moved  about.  In  Burmese  times  the  roads 
were  far  from  safe,  and  there  were  constant 
tolls  which  put  heavy  restrictions  on  trade. 
But  the  joining  together  of  a  number  of 
caravans  gave  safety  against  dacoits,  and  the 
tolls  were  not  able  to  kill  the  trade,  perhaps 
because  they  were  mostly  levelled  in  kind.  In 
those  days  the  Myelat.  the  half-way  country 
between  Burma  and  the  Shan  States^  did  a 
huge  carrying  trade.  The  merchants  from 
below  came  up  to  various  centres  in  the  Myelat 
and  sold  their  goods  there,  and  these  were  then 
carried  by  the  Myelat  bullock  caravans  to  all 
parts  of  the  Shan  States.  For  a  time  this  was 
carried  on  after  we  took  charge  of  the  country, 
but  it  has  been  gradually  dwindling  away.  In 
place  of  the  thousands  of  pack  bullocks,  there 
are  now  only  hundreds,  and  the  wealthy 
middlemen  of  the  Myelat  have  now  sunk  into 


a  hand-to-mouth  existence  and  often  have  gone 
back  to  the  cultivation  of  the  soil. 

Fart  of  this  is  due  to  the  construction  of  the 
railway  to  Mandalay,  which  has  brought  goods 
much  nearer  to  the  hills,  but  a  much  more 
serious  enemy  to  the  pack  bullock  men  has 
been  the  Government  cart-road.  The  carts 
can  go  all  the  year  round,  whereas  the  bullock 
caravans  could  onlv  travel  in  the  rains  when 
water  and  fodder  were  plentiful.  Moreover, 
the  carts  can  carry  much  more  than  the  bullocks 
could,  and  they  can  travel  in  twos  and  threes 
or  even  singly.  They  can  also  carry  goods 
which  could  only  with  great  difficulty  be  loaded 
on  pack  bullocks. 

It  may  be  thought  that  all  the  pack  bullock 
owners  had  to  do  was  to  furnish  themselves 
with  carts  and  carry  on  their  old  trade,  but  the 
matter  is  not  so  simple  as  that.   The  training 
of  the  pack-buUock  to  pull  at  the  yoke  was  not 
an  easy  matter.   Cattle  accustomed  to  stroll 
along  at  their   ease   under  the  shade  of 
trees,  through  bushes  and  along  the  cooKng 
beds  of  streams  did  not  accommodate  them- 
selves to  the  dusty  and  monotonous  ways 
of  the  cart  road,   and  where  they  were 
accustomed  to  choose  their  own  paths  across 
a  swampy  piece  of  ground  they  resented  the 
hard  and  fast  narrow  limits  of  a  Serbonian 
bog  on  the  Government  road  which  could 
not  be  skirted  and  was  filled  with  other 
carts  in  as  unpleasant  a  plight  as  them- 
selves. Consequently  the  pack-bullock  owners 
did  not  become  the  possessors  of  carts.  There 
were  soon  a  number  of  carts  plying,  but  these 
were  the  property,  not  of  the  inhabitants  of 
the  Shan  States,  but  of  Burmans  and  natives 
of  India,  living  down  in  the  plains.    In  the 
great  majority  of  cases,  moreover,  these  men 
were  not  traders,  but  mere  carriers,  and  Tiith 
no  desire,  except  to  get  as  much  as  they 
possibly  could  for  the  carriage  of  goods.  The 
prices  of  merchandise  were  soon  very  much 
reduced  in  the  Shan  States,  but  the  money  for. 
the  carriage  of  them  all  went  out  of  the 
country.  Instead  of  going  into  the  coffers  of 
native  carriers,  who  would  have  spent  it  again 
in  the  Shan  States.    The  people  paid  much 
less  for  their  luxuries.    They  had  a  greater 
degree  of  comfort,  but  they  had  much  less 
money  to  spend  than  they  used  to  have.  More 
over,  a  great  deal  of  their  export  trade  has 
been  lost.    Before  the  construction  of  the  rail- 
way from  Toungoo  to  Mandalay,  there  was  a 
considerable  market  for  various  kinds  of  pro- 
duce in  the  pla^.  _  .jQu^(tj^(j(f;g  dried 
chillies,  onions,  cardam<nns,  and'-'turmeric 
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were,  till  quite  recent  years,  sold  in  the  plains. 
But  more  and  more  of  these  crops  have  been 
gron-n  along  the  railway  line,  and  no  doubt 
more  and  more  are  brought  from  other  places. 
At  any  rate,  the  export  of  the  goods  has 
shrunk,  until  now  there  is  hardly  any  export 
whatever,  and  the  cultivators  have  to  reduce 
their  plantings  since  the  local  sale  practically 
does  not  increase  at  all. 

All  this,  however,  would  be  a  matter  of  inr-r- 
difiFeience  if  the  Shan  States  were  able  to  take 
advantage  of  the  crops  of  which  they  have  nearly  • 
a  monopoly,  crops  moreover  which  have  been 
introduced  since  the  British  occupation.  It 
has  been  proved  that  the  wheat  grown  in 
the  Shan  States  is  of  the  most  excellent  quality, 
and  also  that  the  area  where  it  can  be  grown 
is  capable  of  nearly  indefinite  expansion.  By 
sowing  at  different  altitudes,  on  different  soils, 
and  under  varying  conditions,  wheat  could  be 
reaped  over  two-thirds  or  three-quarters  of  the 
year.  Unfortunately,  however,  the  cost  of  cart 
hire  makes  the  cultivation  impossible.  Before 
the  wheat  can  be  got  to  the  railway,  the  expense  < 
of  carriage  is  so  great  that  it  cannot  be  sold 
except  at  a  loss.  Consequently  wheat  brought 
at  great  cost  from  India  for  the  flour  required 
by  the  Sepoys  of  the  native  regiments  is  in  use 
in  all  the  military  stations  in  Burma,  and  the 
Shan  States  wheat,  which  is  of  admittedly 
better  quality,  can  only  be  utilised  for  the  local 
needs,  which  hitherto  have  been  very  small. 
A  similar  state  of  things  prevails  in  the  growing 
of  potato  crops.  The  potatoes  grown  in  the 
Shan  States  are  of  the  most  excellent  size  and 
quality,  but  potatoes  brought  from  Marseilles 
can  be  sold  cheaper  in  Rangoon  than  potatoes 
from  the  Shan  States;  last  season  potatoes 
were  selling  on  the  fields  in  the  Myelat  for  one 
rupee  the  hundred  viss,  that  is  to  say  eighteen- 
pence  for  370  pounds.  But  the  cost  of  carriage 
was  nine  times  that  amount,  so  that  when  the 
potatoes  got  to  the  railway  no  profit,  or  only 
the  most  insignificant  profits  were  to  be  made. 
Similarly  the  European  fruits  and  vegetables, 
which  grow  in  great  quantities  and  of  very 
creditable  quality,  cacnot  be  exported,  partly 
because  cart  carriage  is  much  too  slow  for 
them ,  and  also  because  the  cost  of  export  is  so 
great  that  the  selling  price  would  be  prohibi- 
tive. 

Necessity  for  a  Railway. 
So  far,  therefore,  the  British  occupation  of  the 
Shan  States  has  been  of  very  doubtful  advant- 
age to  the  traders  of  the  country.    They  enj(^ 
the  blessings  of  peace ;  the  country  is  much 


more  accessible  than  it  was,  and  the  chiefs 
have  improved  the  lines  of  communication 
in  all  directions,  but  so  far  from  more  money 
coming  into  the  country  it  seems  rather  that 
more  is  going  out,  and  so  far  from  the  prospects 
for  the  future  being  brighter,  it  seems  that  they 
are  becoming  steadily  more  discouraging. 
For  some  years  now  the  volume  of  trade  has 
been  slowly  but  gradually  decreasing,  and  last 
year  a  considerable  falling  off  in  the  trade 
retut  ns  was  only  prevented  by  an  unexpected 
demand  for  stick-lac  and  for  homed  cattle, 
neither  of  which  is  likely  to  be  maintained. 

It  might,  therefore,  be  said  that  improved 
commuDications  have  been  a  disadvantage  to 
the  Shan  States,  and  that,  since  a  cart- 
road  has  been  of  no  great  help,  a  railway 
is  not  much  likely  to  be  more  valuable.  This, 
indeed,  actually  has  been  said,  and  the 
Mandalay-Lashio  Railway  has  been  pointed 
out  as  a  proof  not  only  that  a  railway  to  the 
Shan  States  will  not  pay,  but  that  it  will  not  do 
any  appreciable  amount  of  good  to  the  States 
themselves. 

But  the  Mandalay-Lashio  Railway  cannot  be 
looked  upon  as  a  railway  opening  up  the  Shan 
States  at  all.  It  is  the  beginning  of  a  railway 
intended  to  reach  YGnnan  or  to  penetrate  into 
the  province  of  YQnnan  and  beyond.  As  far 
as  the  Shan  States  are  concerned,  it  merely 
skirts  them  as  a  cat  walks  round  the  walls  of 
a  room  instead  of  going  straight  across  it. 
The  whole  of  the  country  to  the  north  of  the 
railway  is  a  jumble  of  hills  inhabited  by 
Kachins  and  Palaungs,  races  who  do  not  trade 
and  never  have  traded,  and  do  not  seem  likely 
ever  to  become  good  traders.  The  Palaungs 
it  is  true  grow  and  export  tea ;  they  send  out  a 
certain  amount  in  the  form  of.  dry  tea  and  a 
still  greater  amount  in  the  form  of  salad  tea,  or 
pickled  tea,  a  compound  which  is  neither  a 
hars  d*ceuvre  nor  a  za^ous/ta,  nor  a  kind  of 
sopari,  and  yet  has  a  little  of  the 
characteristics  of  all  three.  The  amount  of 
tea  likely  to  be  produced  does  not  seem 
likely  ever  greatly  to  exceed  what  is  pro- 
duced now,  and  this  amount  is  very  far 
from  employing  a  large  number  of  goods 
wagons.  There  is  no  other  export  trade 
to  speak  of  except  what  is  beginning  slowly 
to  grow  up  from  the  States  to  the  south- 
east, and  no  doubt  in  time  will  help  to  make 
the  railway  self-supporting. 

The  railway  follows  the  line  of  a  geological 
fault  which  runs  east  and  west,  a  subsidence 
or  uprising  of  the  ground-nhich  marks  the 
northern  end  of  9lBidizliIt))2w<ltjH^^  (plateau. 
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a.nd  is  traced  across  the  map  by  the  line  of 
the  Nam  Tu,  a  river  knowD  as  the  Myit  High, 
where  it  enters  the  Irrawaddy,  between  Ava  and 
Amarapura.  Everywhere  else  the  ranges  run 
north  and  south.  Here  the  abrupt  lines  of 
precipitous  cliffs  go,  as  nearly  as  possible, 
east  and  west.  It  is,  therefore,  an  obvious 
invitation  to  a  railway  which  wants  to  make 
its  way  eastwards.  But  the  fault  does  not 
extend  all  the  way  westwards  to  Burma.  On 
the  contrary,  it  comes  to  an  end  not  very  far  to 
the  south-west  of  the  capital  of  the  Hsipaw 
State.  Though,  therefore,  this  east -west 
valley  is  a  distinct  temptation  for  a  railway,  it 
is  a  temptation  for  a  raUway  which  is  to  go  on 
to  the  KunlAng  ferry ;  to  go  up  the  Nam  Ting 
valley ;  to  go  into  YQnnan  ;  to  go  to  Chung 
King,  and,  eventually,  no  doubt  down  the 
Yangtzu  to  Shanghai,  or  perhaps  across 
Kuei-chou  and  Kwang-si  to  Canton  and 
Kowlun,  opposite  Hong  Kong.  It  is  not  the 
line  for  a  railway  which  is  to  be  of  any  special 
use  to  the  Shan  States. 

Moreover,  in  the  preliminary  approach  to 
this  piece  of  good  fortune,  it  was  entirely 
unnecessary  to  make  for  it  straight  from 
Mandalay.  The  ascent  to  the  plateau  straight 
east  from  Mandalay  is  at  about  as  difficult  a 
point  as  is  to  be  found  on  the  whole  face  of 
the  wall  of  hills  which  the  Shan  tableland 
presents  to  the  Bumla  plain.  If  it  is  not  the 
most  difficult  it  is,  at  any  rate,  far  more 
difficult  than  very  many  other  lines  of  approach, 
and,  moreover,  it  implies  the  necessity  of  cross- 
ing- the  abrupt  gash  which  is  known  as  the 
Gdkteik  (or  Hi,kut]  gorge,  and  is  spanned 
by  what  was  the  highest  bridge  in  the 
world  till  the  completion  recently  of  the 
Victoria  Falls  Bridge  in  South  Africa.  The 
Mandalay  -  Lashio  Railway  is,  therefore,  a 
desperate  mistake.  It  has  been  ruinously 
expensive,  because  it  took  an  altogether  un- 
necessarily difficult  route  to  begin  with.  It 
goes  through  a  country  which  was  nearly 
entirely  depopulated  in  the  disturbances  which 
preceded  our  occupation  of  the  Shan  States. 
It  does  not  serve  the  Shan  States  because  it 
creeps  along  the  extreme  verge  of  them,  or,  at 
any  rate,  the  extreme  limit  of  the  country 
which  is  capable  of  producing  valuable  exports. 
It  stops  short  at  a  point  which  has  nothing  to 
recommend  it  except  that  it  is  the  head- 
4)uarters  of  the  Superintendent  of  the  Northern 
Shan  States.  It  is  a  railway  which  should 
never  have  been  begun,  if  it  mre  not  intended 
to  carry  it  on  at  least  to  th^  China  frontier,  if 
not  into  China.   Yet  it  is  quoted  against  the 


construction  of  a  railway  which  will  open  up  the 
Shan  States,  as  a  proof  that  no  such  railway 
can  be  made  to  pay.  The  line  of  approach 
was  adopted  because  of  the  attractions  of 
Maymyo,  a  pseudo-hill  station,  which  merely 
furnishes  a  change  of  temperature  and  not  a 
change  of  climate,  and  possibly  also  by  the 
attractions  which  the  construction  of  a  formid- 
able bridge  had  to  the  professional  mind.  If, 
instead,  the  ascent  to  the  hills  had  been  made 
from  Thazi  Junction  on  the  Mandalay  Rail- 
way, in  the  Meiktila  neighbourhood,  the 
ascent  would  have  been  easier ;  there  would 
have  been  no  big  bridge,  and  the  approach 
to  the  KunlAng  ferry,  and  Yunnan  could 
have  been  none  the  less  easily  attained  in 
the  Hsipaw-Lashio  neighbourhood ;  while  the 
southern  Shan  States  would  have  had  an  open- 
ing made  for  them  to  the  railway. 

The  Southern  Shan  States  Railway 
Survey. 

A  survey  has  been  made  of  this  approach  to 
the  Southern  Shan  States  from  the  Rangoon- 

Mandalay  Railway,  at  a  point  near  Thazi 
Junction  to  the  neighbourhood  of  Taunggyi, 
the  headquarters  of  the  Southern  Shan  States. 
The  length  works  out  to  be  a  little  under  a 
hundred  miles,  and  the  cost  would  be  about 
Rs.  67,000  the  mile.  The  survey  shows  no 
gradient  heavier  than  one  in  forty,  which 
compares  very  favourably  with  the  many 
gradients  of  one  in  twenty-five  on  the 
Mandalay-Lashio  line.  On  the  other  hand,  the 
survey  was  made  for  a  two-feet  four  inch  gauge, 
which  makes  it  much  easier  to  take  sharp 
curves  than  is  possible  with  the  three-foot 
gauge,  which  is  that  of  all  the  Burma  railways. 
No  doubt  the  difference  in  mileage  cost 
between  a  two-foot  and  a  metre  gauge  would 
be  considerable,  but  it  seems  certain  that  a 
good  deal  of  the  value  of  the  railway  would  be 
taken  away  if  all  goods  had  to  break  bulk  on 
reaching  the  trunk  line  from  the  Shan  States. 
It  would  certainly  be  a  great  disadvantage  in 
the  carriage  of  live  stock,  which  is  likely  to  be 
considerable,  and  still  more  so  in  the  convey- 
ance of  perishable  goods,  such  as  vegetables 
and  fruit,  which  seem  likely  to  be  exported  in 
considerable  quantities. 

Sanction  for  the  construction  of  this  railway 
is  withheld  for  the  present  by  the  Government 
of  India,  for  the  reason  that  the  trade  returns 
do  not  prove  that  there  would  be  an  amount  of 
freight  which  would  pay  for  the  capital  in- 
vested, and  also  for  the  alleged  greater 
necessity  for  railways  in  the  delta.  Tt^^real 
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reason  for  these  delta  railways  is  that  it  is 
supposed  they  will  be  much  more  paying 
adventures.    The  Thonzi  Henzada-Bassein 

Railway  is  practically  finished.  The  Shwegyin 
Maulmein  or  Martaban  line  is  to  be  commeqced 
immediately.  The  trade  returns  from  this 
quarter  show  that  there  will  be  an  immediate 
return,  but  it  seems  a  doubtfiil  policy  to  dupli- 
cate means  of  carriage  in  one  place,  while  there 
are  practically  none  whatever  in  another.  The 
delta  is  and  always  has  been  well  served  with 
a  net-work  of  rivers  and  creeks,  and  the 
railways  now  coostnicted  and  to  be  con- 
structed can  only  be  rivals  to  the  boats  of  the 
Irrawaddy  Flotilla  Company,  and  to  the  coast- 
ing steamers  of  the  British  India  Steam  Navi- 
gation Company.  On  the  other  hand,  the 
Shan  States  have  no  outlets  for  their  trade,  or 
only  outlets  which  impose  a  prohibitive  cost. 

Registration  of  Trade. 

The  Department  of  Land  Records  and  Agri- 
culture has  kept,  for  some  years,  stations 
which  are  supposed  to  note  the  trade  coming 
down  from  and  going  to  the  Shan  States. 
Unfortunately  the  villages  at  the  foot  of  the 
hills  where  these  registration  clerks  should  be 
posted  are  extremely  feverish  for  the  greater 
part  of  the  year  for  all  but  inhabitants  who 
have  been  bom  and  brought  up  there.  To 
avoid  losing  clerks  through  fever,  or  to  escape 
having  to  pay  exceptional  wages,  the  registra- 
tion stations  have  all  been  placed  at  some 
distance  away  from  the  foot  of  the  hills,  and  as 
near  as  possible  to  the  railway.  This  is,  no 
doubt,  convenient  from  the  office  point  of  view, 
and  might  also  be  satisfactory  if  all  the  trade 
made  for  the  railway.  This  is,  however, 
very  far  from  being  the  case.  When  the 
carts  and  the  bullock  caravans  reach  the 
plains  they  can  practically  go  across  country 
in  any  direction  they  please,  and  they  do. 
The  number  of  carts  and  bullocks  which 
follow  the  Government  road  and  come  to  the 
Trade '  Registration  Office  is  not  great.  It  is 
impossible  to  say  what  proportion  it  bears  to 
the  total,  but  it  seems  not  impossible  that  it  is 
no  more  than  from  two-thirds  to  a  half.  More- 
over, the  registration  clerk  naturally  only 
remains  on  duty  during  the  day.  During  the 
night  the  office  is  closed,  and  it  is  precisely 
at  night,  at  any  rate  in  the  dry  season,  that 
the  great  bulk  of  the  traffic  passes.  The  cart- 
men  and  the  pack-bullock  owners  prefer  to 
travel  between  sunset  and  sunrise,  when  both 
they  and  their  animals  escape  the  heat  of  the 
sun,  and,  as  a  consequence,  all  this  traffic 


escapes  registration.  It  is  not  surpriring, 
therefore,  that  an  estimate,  from  the  pub- 
lished records  of  the  traffic,  seems  to  prove 
that  the  volume  of  trade  is  not  sufficient 
to  warrant  the  construction  of  a  railway. 
But  the  records  only  show  a  portion  of 
the  trade  which  really  does  exist ;  and 
the  confident  anticipation  of  everyone  who 
knows  anything  about  the  Shan  States  is 
that  it  is  not  the  expansion  of  the  trade  now 
being  carried  on  that  will  pay,  but  the  entirely 
new  trade  which  will  spring  into  existence, 
whenever  there  is  a  means  of  carrying  out  the 
produce. 

It  may  be  said  that  wheat  oug^t  to  have 
been  grown  along  the  line  of  the  Mandalay- 
Lashio  Railway  since  it  would  be  so  profitable 
a  crop,  and  it  certainly  is  curious  that  it  should 
not  have  been  grown.   The  explanation  pro- 
bably is  that  there  are  no  cultivators  there 
with  the  necessary  experience.   It  was  on^ 
after  several  years  of  experiment  in  a  number 
of  different  places,  and  particularly  at  different 
seasons  of  the  year,  that  wheat  was  grown 
with  any  success  in  the  Southern  Shan  States. 
Experiment  proved  that  different  altitudes 
required  different  seasons  for  planting  and 
reaping.  This  has  to  be  learnt  on  the  Northera 
Shan  States  line,  and  it  would  appear  that  no 
one  there  has  the  energy,  or  the  capital,  or  the 
time,  or  the   land  to   make  the  necessary 
experiments.    It  is  also  a  singular  fact  that 
potatoes,  which  grow  so  freely  in  the  south,  do 
not  appear  to  do  well  in  the  Northern  Shan 
States.  However  that  may  be,  the  fact  remains, 
that  in  the  Southern  Shan  States   the  pro- 
duction of  both  wheat  and  potatoes  will  be 
limited  only  by  the  demand,  and  when  they 
can  be  exported  for  a  reasonable  sum  in  the 
way  of  freight,  the  demand  will  be  a.  con- 
stantly increasing  one.    At  present  all  the 
wheat,  or  practically  all  the  wheat,  consumed 
in  Burma  is  brought  from  India  at  a  cost  with 
which  wheat  grown  in  the  province  most 
naturally  compete  successfully.  At  the  same 
time  no  figures  can  be  shown,  for  the  simple 
reason  that,  until  there  is  a  market,  the  wheat 
cannot  be  grown.  All  that  can  be  said  is  that, 
any  demand,  however  great,  can  be  met. 

Products. 
Experiments  have  also  shown  that  barley 
and  oats  can  be  grown,  and  if  this  is  the  case 
and  oats  can  be  freely  produced,  there  will 
be  an  immediate  market  beyond  the  province, 
for  the  oats  grown  in  India  do  not  run  to  ear, 
and  are  useful  as  fodder  rather  than  as  pro- 
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dudng  grain.  It  is  also  obvious  that,  until 
there  is  rapid  carriage,  the  English  fruits  and 
vegetables  which  grow  freely  wherever  they 
are  planted,  cannot  find  a  market  in  the  plains. 
StxawberrieB  can  be  had  for  nine  months  in  the 
year;  in  fact,  the  fruit  only  ceases  to  form 
during  the  period  of  the  heavy  rains.  Very 
creditable  peaches  and  apples,  and  figs  are  to 
be  had,  and  the  quality  of  these  will,  no  doubt,  ^ 
steadily  improve  when  it  is  profitable  to  attend 
to  the  cultivation.  Numbers  of  the  chiefs  in 
all  parts  have  planted  orchards  and  vegetable 
gardens,  but  at  present  they  are  an  interest 
rather  than  a  speculation. 

Oranges  have  always  done  well  in  certain 
parts  of  the  Shan  States,  and  considerable 
quantities  are  sold  in  Burma  even  now,  not- 
withstanding the  heavy  rate  of  carriage, 
simply  because  there  is  no  competition,  and 
the  price  cannot  be  lowered  to  the  disadvant- 
age of  the  owners  of  the  Shan  orange  groves. 
Bat  with  a  reduction  in  the  price  there  would 
no  doubt  be  a  huge  increase  in  the  amount 
sold.  Cotton  also  grows  very  well  in  all  the 
drier  parts  of  the  States.  Great  quantities 
are  exported  to  YQDnan ;  in  fact,  almost  all 
the  mule  caravans  returning  to  China  load  up 
with  cotton.  The  staple  of  the  plant  now 
grown  is  very  short,  but  this  seems  a  draw- 
back  which  can  easily  be  got  over,  and  the 
addition  of  a  new  producing  field  may  tend  to 
steady  the  market  and  prevent  the  fluctuations 
which  have  been  so  disastrous  to  the  cotton 
trade  of  late  years.  Coffee  has  been  grown 
with  great  success  by  several  chiefs,  not  with 
any  view  to  sales,  but  merely  as  an  interest 
to  themselves.  There  seems  no  reason  to 
doubt  that  plantations  could  be  put  down 
and  extended  to  whatever  size  might  be 
required.  The  cultivation  of  tea  also  seems 
simply  to  require  the  arrival  of  the  planters. 
Wild  tea  plants  are  found  in  very  many  places, 
and  all  that  is  wanted  is  the  knowledge  neces- 
sary to  produce  a  leaf  fit  for  the  European 
market  or  palate.  It  is  undoubtedly  the  same 
vitfa  tobacco.  At  present  large  quantities  are 
grown  in  the  mis^  plains  of  Langko  and 
Nawng  Wdp  and  elsewhere,  but  there  is  no 
attempt  to  cure  the  leaf.  It  is  simply  sun-dried, 
chopped  up,  and  in  this  way  is  sold  to  local 
smokers.  The  settlement  of  planters  of  expe- 
rience m^ht  not  impossibly  result  in  the  pro- 
duction of  a  leaf  as  valuable  as  that  of  Sumatra , 
which  is  almost  entirely  sold  for  wrappers. 
Hemp,  cinnamon,  indigo,  and  a  variety  of 
rubber  -  producing  creepers  are  also  found 
freely;  in  fact,  there  seems  very  little  that 


mig^t  not  be  grown,  if  only  there  were  a  meads 
of  getting  the  produce  to  the  market  in  a  rea- 
sonable time  and  for  a  reasonable  price.  The 
climate  is  one  which  would  attract  many 
British  settlers  if  the  States  were  made  reason- 
ably accessible. 

Minerals. 

Very  little  has  been  done  so  far  in  ex- 
anuning  the  mineral  possibilities  of  the 
Shan  States.  Coal  has  been  found  in  a 
great  many  places.  It  appears  to  be  lignite 
in  the  majority  of  the  fields,  but  it  can 
hardly  'be  said  that  the  promise  of  the  seams 
has  been  properly  tested.  A  few  examinations 
have  been  made  by  experts  here,  and  there  in 
places  at  no  great  distance  from  the  railway, 
but  they  have  not  been  by  any  means  exhaus- 
tive, or  indeed  much  more  thorough  than  can 
be  effected  by  an  o£Bcer  travelling  about  in  a 
tent  with  any  sort  of  digging  implements  that 
can  be  got  locally  and  used  by  people  who 
have  never  done  any  pit  sinking  in  their  lives. 
The  coal  inspected  has  almost  invariably  been 
taken  from  close  to  the  surface,  and  is  weather 
or  water-worn,  frequently  both,  so  that  the 
test  cannot  be  said  either  to  have  been  a  fau: 
or  a  final  one.  The  best  coal-tracts  will,  no 
doubt,  be  found  in  the  limestone  hills  which 
riin  through  the  centre  of  the  States  ;  but 
^hfen  wheat  and  potatoes  cannot  be  carried 
out  of  the  country  at  a  profit,  the  prospects  of 
coal  are  very  small.  The  coal  found  appears 
to  belong  to  two  distinct  ages — the  upper  car- 
boniferous and  the  tertiary  systems.  The 
former  is  probably  not  very  valuable,  but  the 
tertiary  coal  might  be  of  very  good  quality. 

Iron  ore  is  found  in  a  great  many  places^ 
and  is  worked  locally  in  different  parts  of  the 
States  and  converted  by  the  neighbouring- 
blacksmiths  into  daSt  swords,  daggers  and 
choppers,  and  a  variety  of  agricultural  tools 
and  household  implements.  It  is  character- 
istic of  the  Shan  States  and  perhaps  of  the 
East  generally  that  the  miners  never  act  as 
blacksmiths.  The  blacksmiths,  in  fact,  in 
almost  every  case,  live  in  their  own  villages  at 
a  considerable  distance  from  the  pits  where 
the  ore  is  obtained.  The  principal  iron- 
working  neighbourhoods  are  Hkesi  Maosam, 
where  swords  and  daggers  are  chiefly  made^ 
and  Laihka,  where  the  things  made  are  more 
for  agricultural  or  domestic  use.  In  the  neigh- 
bourhood of  the  Yawnghwe  Lake  there 
was  formerly  a  considerable  iron  manufac- 
ture ;  in  fact  the  State  of  Pdn-mu.  which  no. 
longer  has  a  separate  existence,  in  Biirnese 
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times  paid  its  tribnte  in  the  form  of  eword 
blades. 

Grains  of  gold  are  found  in  practically  every 
stream  in  the  country.  The  sands  of  the  Sal- 
ween  are  full  of  it,  and  every  year  in  the 
Intervals  of  agricultural  work,  parties  of  Shaos 
«ncamp  on  the  river  and  gather  enough  gold 
dust  to  have  a  festival  in  their  village  whea  they 
j^o  home  again.  Many  rf  them  do  the  same 
thing  in  local  streams,  panning  out  ithe^gold 
in  the  crudest  possible  way  in  shallow  round 
wooden  trays.  There  is,  in  fact,  no  doubt 
whatever  of  the  presence  of  gold  over  very  wide 
■areas,  and  gold-bearing  quartz  even  has  been 
found  in  several  places.  The  Burmese  had  a 
•conviction  of  the  existence  of  gold  in  great 
quantities  in  the  form  of  nuggets  in  the  Shwe- 
Thamin-Chaung,  the  Stream  of  the  Golden 
Deer,  in  the  Wa  States,  and  sent  up  a  large 
■army  to  occupy  the  tract.  This  force  had 
great  trouble  with  the  Wa,  and  was  eventually 
practically  annihilated,  without  even  reaching 
ihe  Golden  Stream.  A  British  party,  which 
visited  the  actual  spot  in  1897,  found  nothing 
tangible,  but  it  was  only  there  for  an  hojir  or 
two,  and  had  ao  experts  with  it.  At  present 
^old  could  only  be  obtained  by  the  expenditure 
of  considerable  capital,  but  it  seems  not  im- 
possible that  gold  pockets,  or  deposits  of 
nuggets,  may  be  found.  A  Burmese  clerk,  in 
the  course  of  an  afternoon's  washing  and 
digging  in  the  banks  of  a  small  scream,  got 
nearly  an  ounce  of  gold.  When  this  has  been 
done  once  it  may  be  done  by  many,  and 
possibly  in  many  places.  But  the  exploiting 
of  the  mineral  resources  of  the  Shan  States 
must  wait  for  the  railway,  no  less  than  the 
cultivation  of  the  soil,  and  agriculture  will 
j)robably  prove  a  more  valuable,  and  certainly 
^  more  permanent  asset  than  gold-mi niag. 

Extension  of  Lashio  Line  into  China. 

While  we  have  done  nothing  practical  to 
connect  the  Shan  States  with  the  Rangoon- 
Mandalay  trunk  line,  we  have  also  done  little 
io  give  outlets  to  its  trade  in  other  directions. 
The  Mandalay- Lashio  Railway  is  a  mere 
«xample  of  faint-heartedness,  and  the  projected 
railway  from  Bhamo  to  T'Sngyueh  is  only  a 
further  proof  of  the  same  want  of  determination. 
Every  year  there  are  hundreds  of  caravans 
which  come  westwards  and  south-westwards 
from  Yunnan.  Some  of  them  come  through 
.Ssu-mao  and  K^ng  Hung ;  some  come  to 
Mdng  Lcm,  00  our  Mang-Ldn  border ;  some 
come  through  Lungling  and  Nam-hkam  ;  and 
some    come    through    Yungch'ang  and 


T'fingyueh  to  Bhamo.    Fifty  years  or  m^re  a.g'o 
the  route  most  used  was  the  old  Ambassador's 
route,  the  road  which  follows  the  line  of  the 
Mandalay- Lashio  Railway,  and  goes  on  to  cross 
the  Salween  at  the  KunlAng'  feiry,  and  pass 
up  the  valley  of  the  Nam  Ting,  At  that  time 
probably  half  the  Chinese  caravans  coming-  to 
Burma  used  this  route.    The  ferry  at  Kun- 
lAng  was  very  busy,  and  there  was  quite  a 
considerable    Burmese    settlement    on  the 
island  in  the  Salween.   Now  there  are  only 
two  or  three  dug-outs  at  the  Cerry,  the  island  is 
deserted,  and  Kuoldng  village  is  an  insig^- 
nificant  place.    The  disuse  of  the  road  began 
about  half  a  century  ago,  when  the  Chingpaw 
moved  south  and  seized  the  hills  overlooking 
the  Kunldng  ferry.    They  robbed  and  black- 
mailed the  caravans  untU  the  road  was  given 
up.   We  have  restored  orderliness  and  good 
behaviour  amongst  the  Kachins,  but  we  have 
done  nothing  on  the  other  side  of  the  Salween. 
There  our  Wa  tribesmen  occupy  the  hills  over- 
looking the  Namting  valley  on  the  south,  and 
menace  traders  with  the  loss  of  their  heads. 
The  Chinese  authorities  have  lost  all  interest 
in  maintaining  order,  and  have  neither  guard 
stations  nor  patrols ;  consequently  bands  of 
cattle  thieves  have  established  villages  in 
parts  of  Mong  Ting  and  Mong  Hkawn,  near 
the  old  caravan  route,  and  the  result  is  that 
all  trade  has  ceased,  and  the  only  people  who 
use  the  Kunlfing  ferry  are  the  Chinese  of  our 
frontier  district  of  Kokang,  who  send  an  oc- 
casional caravan  westwards,  and  the  Chinese 
Mohammedans  of  Pang  Ldog,  who  despatch 
perhaps  one  in  a  year. 

Hut  the  old  route  would  very  soon  be  re- 
sumed if  we  were  to  continue  the  railway  from 
Lashio  to  the  Salween,  and  up  the  Nam  Ting 
Valley  to  some  point  in  Chinese  territory.  A 
terminus  there  would  in  a  short  time  pass  all  the 
caravans.  Those  from  Chiug-tung  and  south- 
west YQnnao,  which  now  make  their  way  by 
Ssu-mao  to  lUng-tuag,  would  come  to  the  rail- 
head, and  so  would  the  caravans  from  Tali 
and  Yungch'ang.  The  mere  avoiding  of  the 
steamy  valley  of  the  Salween  and  of  the 
desperate  climb  of  six  thousand  feet  up  from 
the  river,  on  the  road  from  Yung-ch'ang  to 
T'dn^r-yfleh,  would  be  sufficient  to  determine 
them  in  favour  of  ihe  southern  route.  Thj  road, 
in  addition  to  the  bald  fact  of  the  climb,  is  in 
many  places  a  simple  staircase,  hewn  out  ot 
the  solid  rock.  No  beasts  of  burden,  except 
the  goat-like  Chinese  mules  and  ponies,  could 
get  over  it.  The  point  which  should  be  aimed 
at  is  at  preseiiCgiliiKlelitm^^^jt^fi^  only  me 
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route  has  been  sun-eyed,  and  that  in  a  very 
sketchy  fashion.  This  route  was  indicated 
by  the  valley  of  the  Nam  Ting,  which 
carries  it  right  up  to  the  M^khong  water- 
shed. It  was  first  traversed  by  Captain 
H.  R.  Davies,  a  very  capable  ofBcer- 
of  the  Indian  Intelligence  Department.  His 
object  was  to  get  to  Tali-fu,  and  he,  there-' 
fore,  took  the  shortest  way  there.  The  interini 
terminus  which  he  suggested  was  either  Shun- 
ning'-fu  or  Yun-chou,  but,  if  it  is  intended  to 
carry  the  line  on  farther,  the  descent  from  here 
to  the  M^khong-  by  one  stream  and  the  ascent 
on  the  other  side  to  Taii-fu  would  be  very 
formidable.  A  better  line  would  seem  to  be  to 
leave  the  Nanting  valley  at  some  point  short 
of  Sbunning-fu  and  to  cross  over  to  the  Nam 
Hsflng  valley.  The  Nam  HsQng  is  a  very 
considerable  river,  which  would  take  the  rail- 
way with  no  great  difficulty  down  to  the  M^k- 
hong. 

Disadvantages  of  Bhamo  -  T'eng  -  Yf eh 
Line. 

This  railway  would  be  infinitely  better  worth 
constructing  than  the  line  which  it  is  seriously 
talked  of  making  to  T'gng-yueh  from  Bhamo. 
This  railway  would  find  no  very  formidable 
difficulties  in  its  construction,  but  it  would 
touch  the  merest  edge  of  the  province  of 
Yflnnan  ;  it  could  not  be  carried  beyond  that 
place  except  by  the  construction  of  the  Mont 
Cenis  tunnels  and  Menai  bridges  with  which 
Colbome  Baber  confronted  prospectors  a 
quarter  of  a  century  ago  ;  it  would  not 
attract  the  caravans  from  the  south-western 
part  of  the  Yilonan ;  and,  finally,  it  would  not 
connect  with  any  of  the  existing  lines  in 
Burma,  but  would  end  at  Bhamo,  where  the 
river  navigation  is  becoming  more  and  more 
difficult  every  year  in  the  season  of  low  water. 
The  extension  from  Lashio,  even  if  it  went  no 
further  than  the  limit  of  British  territory  on  the 
other  side  of  the  Salween,  would  attract 
caravans  fi-om  all  over  western  YQnnan  ;  it 
would  connect  with  the  Burma  railway  system, 
and  it  would  convert  a  line,  which  at  present  is 
worked  at  a  serious  loss,  into  one  with  very 
great  hopes  for  the  future.  It  would,  more- 
over, give  the  Shao  States  a  route  for  the 
export  of  its  goods  to  China  by  a  back  door, 
as  the  Southern  Shan  States  Railway  would 
give  one  by  its  front  door,  in  place  of  the  pain- 
fully inadequate  outlets  which  the  States  now 
have.  For  this  reason  the  proposed  Bhamo- 
T'ing-yQeh  line  is  a  very  dangerous  tempta- 
tionj  because  it  diverts  attention  and  capital 


from  the  true  route.  It  would  probably  put 
off  the  construction  of  the  Kunlflng  Rail- 
way for  years,  and  would  substitute  a- 
route  ending  in  a  cul-de-sac  for  one 
having  the  whole  Chinese  Empire  in  front 
of  ■  it.  For  this  reason,  a  proper  expert 
survey  of  the  country  between,  the  Salween- 
and  the  M^khong  is  necessary,  and  a  further^ 
survey  of  the  route  through  Hsen-wi,  by  the 
watershed  of  the  Salween  and  the  Irrawaddy,. 
up  the  valley  of  the  Nam  Tu,  is  wanted,  in- 
stead'of  the  present  very  costly  line  surveyed 
down  the  valley  of  the  Nam  Kek,  and  up  the 
banks  of  the  Salween  to  the  Kunl6ng  ferry. 

We  are  accustomed  to  talk  patronisingly  of 
the  way  in  which  the  French  manage  their 
colonies ;  but  in  the  way  of  railway  con~ 
structton  they  are  proving  much  more  enter- 
prising than  we  are.  The  deadly  sub-raontane- 
country  between  Laokai  and  Mfng-tzu  hasr 
killed  great  numbers  of  coolies  and  nawies, 
and  has  seriously  retarded  the  construction  of 
their  line  towards  Yiinnan-fu ;  but  it  is  pro- 
gressing steadily,  and  wiH  do  so  rapidly  when 
the  highlands  of  YQnnan  are  reached. 

Improvement  of  Water  Communi- 
cations. 

But  it  is  not  merely  in  the  way  of  rail- 
way enterprise  that  the  French  give  us  an 
object-lesson.  They  have  also  done  a  very 
great  deal  to  utilise  the  M^khong  as  a' 
water-way,  whereas  we  have  done  abso- 
lutely nothing  with  the  Salween  river  whicb 
in  the  same  latitudes  is  a  larger  river  thart 
the  M6khong.  It  is  true  that  the  Hat-gyi^ 
the  great  rapids,  ten  miles  below  the  mouth  of 
the'Thaungyin,  are  quite  unnavigable,  and 
that  the  rapids  extend  over  a  distance  of  more- 
than  ten  miles.  But  it  would  be  quite  possible- 
to  construct  a  light  railway  to  pass  these- 
rapids,  as  the  French  have  done  at  the  rapid» 
of  Hkawn,  or  Li-pi,  with  a  3^  mile  railway- 
across  the  island  of  Khong.  These  Hkawik. 
rapids  are  quite  as  formidable  though  of  a 
different  character  from  the  Hat-gyi  of  the- 
Salween.  In  the  Salween  the  rapids  ate- 
formed  by  the  presence  of  bars  of  rocks 
stretching  tight  across  the  river,  with  falls  of 
from  five  feet  up  to  twenty  feet  or  more.  In 
the  Hkawn  rapids  a  number  of  islands  brealc 
up  the  M^khong  into  a  series  of  channels,, 
which  in  the  season  of  low  water  are  studded 
with  rocks,  and  the  total  fall  is  estimated  at- 
sixty  feet.  The  French  had  made  the- 
rapids  of  Preapatang,  some  dis^ce  below,, 
navigable  by  means  BM|lti£iStnpsivOQl3a 
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operations,  and  they  continued  these  at  the 
Hkawn  rapids.  But  it  was  found  that  in 
addition  to  the  magnitude  of  these  works, 
they  were  likely  to  seriously  reduce  the  depth 
cf  water  in  the  channel  above,  so  the  blasting 
work  has  stopped  and  a  portage  was  substi- 
tuted. The  result  is  that  French-built  launches 
go  up  to  Suvannakek  and  Wying  Chan  (Vien- 
tian],  and  goods  can  go  on  from  there,  to 
Luang  Prabang  and  Chieog  Khong  by. native 
boats.  Long  reaches.are  practicable  for  steam 
launches,  and  if  the  upper,  less  formidable 
rapids  are  blasted,  it  is  not  improbable  that 
steam  launches  will  be  able  to  go  up  past 
Luang  Prabang  and  Chieng  Khong  to  Chieng- 
hsen  and  our  frontier.  The  work  of  the  French 
is  all  the  more  public -spirited  and  praise- 
worthy, because  it  is  admitted  in  the  Reports 
that  the  trade  is  in  the  hands  of  Chinamen, 
Germans,  and  Swedes. 

In  the  case  of  the  Salween,  a  not  incon- 
siderable existing  boat  traffic  shows  us  the 
line  we  ought  to  follow.  Every  year  a  number 
of  trading  boats,  simple  dug-outs,  go  down 
from  Mawkmai  and  from  the  Karen-ni  States 
to  the  village  of  Kyaukhnyat,  in  the  Salween 
hill  tracts.  There  the  goods  are  landed  and 
taken  over  a  ridge  to  Papun,  whenever  they  go 
■down  the  Ydnsalin  river  to  its  junction  with 
Ihe  Salween  and  so  6n  to  Maulmein. 

If  a  light  hill  railway,  worked  by  a  power 
station  established  on  the  Salween,  were  buitt, 
steam  launches  put  together  at  Kyaukhnyat, 
would  have  a  clear  stretch  of  the  Salween 
between  two  and  three  hundred  miles  long 
before  them  and  would  draw  practically  the 
whole  trade  of  the  Karen-ni,  Mawk-mai,  Mong 
Ilai  and  Mong  Fan  States.  Inspection  of  the 
formidable  Tang  Kao-tek  rapid  in  the  Mong 
Pan  State  might  result  in  the  discovery  that  it 
could  be  made  navigable  by  means  of  blasting 
operations,  and  if  this  were  efFectf^d,  anbther 
rapid,  the  Tang  Long,  would  offer  no  very 
^erious  difficulties,  and  launches  would  reach 
the  Kaw  ferry,  where  the  main  Government 
road  crosses  the  Salween.  The  advantage  in 
rendering  K^ngtucg  more  accessible  and  in 
reducing  the  present  enormous  cost  of  ration- 
ing the  garrison  there  >^~ould  almost  alone 
seem  to  justify  the  undertaking,  but  so  far 
nothing  in  the  way  of  a  hydrographic  survey 
of  the  river  above  Kyaukhnyat  has  been 
undertaken.  A  flotilla  of  the  kind  would  in 
00  way  interfere  with  the  prospects  of  the 
railway,  and  would  probably  add  considerably 
to  the  commercial  activity  of  the  Port  of 
Maulmein. 


Question  of  Ratenue^ 
Twelve  years  ago  a  paper  was  read  before 
this  Society  by  Sir  Herbert  Thirkell  White, 
the  Lieutenant  -  Governor  -  designate  of  the 
province.  He  referred  to  the  care  and 
cheapness  with  which  the  Shan  States  were 
governed,  and  to  tiie  interesting  character  of 
the  experiment  which  was  being  tried.  The 
experiment  still  goes  on.  The  States  are  not 
feudatories,  but  actually  part  of  British  India. 
The  chiefs  have  the  power  of  life  and  death, 
and  so  long  as  their  actions  are  in  conformity 
with  justice,  equity,  and  good  conscience 
they  have  practically  unlimited  power  in  the 
management  of  their  States.  The  chiefs  are 
under  the  guidance  of  the  Superintendents,  and 
have  to  obey  their  orders  if  occasion  should 
arise  to  issue  them.  Hitherto  practically 
nothing  but  advice  has  been  required,  and  the 
country  has  remained  quiet  and  wonderfully 
free  from  crime  of  a  serious  description.  The 
number  of  political  officers  in  the  States  has 
slightly  increased,  but  the  garrison  remains 
the  same  in  number,  and  military  police  have, 
within  the  last  month,  been  substituted  for  the 
last  remains  of  the  sepoy  garrison.  The  Shan 
States  have  always  been  very  cheaply  held, 
and  the  expense  is  no  greater  now  than  ever  it 
was,  but  the  tribute  received  by  no  means 
covers  the  expenditure.  It  does  not  seem 
likely  that  it  will  for  very  many  years,  unless 
we  provide  them  with  communications  which 
will  enable  them  to  develop  the  very  consider- 
able potential  wealth  which  at  present  tanta- 
lises them.  The  wants  and  desires,  and  even 
the  needs  of  the  people,  have  vastly  increased 
since  we  took  over  the  States  eighteen  years 
ago.  Peace  has  been  completely  established, 
iotemal  communications  have  been  made  com- 
paratively easy,  partly  by  Government,  and 
very  considerably  more  by  the  works  under- 
taken by  the  chiefs.  But  the  wealth  of  the 
country  has  only  so  far  increased  as  is  implied 
by  the  establishment  of  a  stable  Government, 
and  there  are  signs  that  it  is  now  almost 
stationary. 

Great  numbers  of  the  people  have  paid 
visits  to  the  plains,  and  have  seen  the  con- 
stantly increasing  prosperity  of  the  towns  and 
villages  of  Burma.  AH  the  chiefs  have  been 
to  durbars  in  Mandalay  or  Rangoon.  Seven 
of  them  went  to  the  Imperial  Durbar  at  Delhi. 
There  they  saw  what  wealth  can  do,  and  they 
acquired  a  taste  for  expenditure  without  any 
increased  means  of  meeting  it.  There  are  not 
wanting  signs  that  they  are  endeavouring  to 
get  more  reve?i\^|jfl»t,^)@^O^te  than  the 
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people  can  afford,  or  the  sanctioned  budgets 
9II0W.  At  the  same  time  the  people  have 
<liscovered  new  outlets  for  their  mon^,  and 
have  acquired  new  tastes.  They  know  that 
there  is  a  market  for  their  potatoes,  if  they  can 
^et  them  down  for  a  reasonable  price  ;  they 
know  that  they  could  make  large  profits  if  they 
could  get  their  wheat  to  the  railways.  They 
believe  that  Burma  is  more  wealthy  than  they 
are,  simply  because  it  has  railways.  Therefore, 
the  whole  population,  chiefs  and  people,  clam- 
our for  a  railway  as  the  only  hope  of  the  Shan 
Sta.tes,  and  there  are  not  wanting  people  who 
believe  that  the  building  of  the  railway  would 
be  a  very  prcfitable  speculation  for  ourselves, 
although  it  cannot  be  proved  by  figures. 


DISCUSSION. 
The  Chairman  thought  all  would  ag^ree  with  him 
that  they  had  listened  to  a  most  interesting  paper. 
Sir  George  Scott  had  not  only  given  a  SQccinct 
history  of  the  Shan  States,  their  customs  and  their 
prrseat  condition,  but  be  had  made  some  very 
tisefol  soggestiona  for  the  future.  The  author  had 
quoted  the  statonent  that  the  acqniatioa  of  the 
Shan  States  on  the  part  of  the  British  nation  was 
an  interestmg  experiment:  it  was  by  no  means  the 
first  of  its  nature  that  had  been  conducted,  and  he 
^the  Chairman)  trusted  that  it  would  prove  no  less 
succesfirul  than, its  predecessors.  About  ten  years 
ago,  at  the  Society  of  Arts,  it  had  been  suggested  by 
a  predecessor  of  his  that  Sir  George  Scott  should  put 
into  a  paper  the  results  of  his  observations  and  of  his 
work,  and  the  tteat  the  author  had  given  them  that 
afternoon  was  well  worthy  of  the  suggestion  that  was 
then  made.  They  were  all  aware  that  Sir  George 
Scott  belonged  to  that  great  body  of  men  who  had 
shown  both  courage  and  presence  of  mind  in  the  face 
of  sudden  and  serious  difficulties.  Indeed,  if  he  had 
not  shown  that  coinage  and  presence  of  mind  on  a 
certain  occasion,  it  was  doubtful  whether  they  would 
have  had  the  privilege  of  listening  to  him  that  after- 
lUKMi.  The  great  interest  which  had  always  been 
tahn  by  tins  aemArf  and  qot  representatives  in 
^  p«o(dei  in  tbcw  cae,  m  cbeit  fantories  and 
tiidr  customs,  was  an  evidence  of  the  qnalitiea  which 
had  enabled  Britain,  not  merely  to  govern  its  various 
dependencies  and  colonies,  but  to  draw  to  our  rule 
not  only  the  respect,  but  the  sympathy  and  alCection 
of  the  subject  races  of  the  Empire.  He  trusted  that 
ihe  result  of  the  paper  would  be  to  deqten  and  to 
«mpha>ise  that  iotemt  which  the  great  mass  of  the 
peoide  of  the  British  nation  ftlt  in  the  eqieriments 
iriiich  were  going  on  continually  throughout  the 
Empire. 

Sir  FaKOKRic  W.  R.  Fryeb,  K.C.S.I.  (late 
Lientenant-GoTcmtv  of  Burma),  thought  that  they 
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had  been  very  fi^unate  in  getting  Sir  George  Scott 
to  read  a  paper  on  the' Shan  States,  for  he  ^  ntrt 
know  of  any  Engiiah  officer  who  knew  more  about 
them.  He  had  served  both  in  the  N<:^em  and 
Southern  Shan  States,  and  had  always  taken  a  great 
interest  in  the  people  and  in  the  country,  and  the 
result  of  bis  labours  had  been  made  vety  clear  that 
evening.  He  had  told  them  that  when  the  British 
assume<rthe  government  of  Upper  Burma  the  work 
of  pacifying  the  Shan  States  was  a  very  easy  one,  and 
that' the  British  ofhcers  had  only  to  appear  in  the 
diffin^nt  States  for  them  to  submit.  His  (Sir 
Frederic  Fryer's)  recollection  of  that  time,  however, 
was  not  quite  exactly  the  same  as  that  of  the  author. 
His  {the  speaker's)  impression  was  that  the  work  was 
one  of  considerable  difficulty,  and  the  fact  Uiat  it  was 
accomplished  with  so  much  ease  redounded  very 
greatly  to  the  credit  of  the  officers  who  were  charged 
with  the  paci6cation  of  those  States.  Amongst 
those  officers  he  was  sure  none  deserved  more  credit 
than  Sir  G.  Scott.  It  would  have  been  very  interesting 
if  the  author  had  told  them  something  of  his  expedi- 
tions into  the  country  of  the  Was,  and  also  something 
of  his  experiences  on  the  three  Boundary  Commissions 
on  which  he  served.  Speaking  for  himself,  he  knew 
he  had  been  very  anxious  sometimes  as  to  what  would 
happen  to  Sir  George  Scott  when  he  plunged  into 
those  wild  countries.  On  several  occasions  he  had  met 
with  very  serious  reristance,  and  it  was  only  through 
the  courage  and  presence  of  mind  of  Sir  George 
Scott  and  the  officers  who  served  with  him  that 
tbey  were  able  to  avoid  serious  misadventnre. 
On  one  occasion  in  the  Wa  country  they  were 
attacked  b^  a  vety  large  force,  and  only  emerged 
after  very  serious  fighting  with  very  great  difficulty. 
But  the  audience  had  not  been  told  any  of  those 
things ;  he  supposed  that  Sir  George  Scott  was  too 
modest  to  tell  them  of  the  very  serious  difficulties  he 
had  to  overcome  in  the  course  of  bis  service  in  the 
Shan  States.  He  (the  speaker)  had  visited  the 
country  described  on  several  occadons,  and  could 
endorse  all  that  the  author  had  said  about 
the  necessity  for  a  railway  to  the  Southern  Shan 
States.  He  was  himsdf  very  much  impressed 
with  that  necessity,  and,  with  some  difficulty, 
procured  sanction  to  have  a  survey  made  of  the 
railway.  The  survey  was  not  finished  in  sufficient 
tine  for  him  to  procure  the  sanction  of  the  Govern- 
mcaot  of  Akcfia  to  be^  the  construction  of  the 
rtulway,  but  he  had  heard  from  his  successor,  Sir 
Hugh  Barnes,  that  he  had  SOcaof^  advocated  its 
commencement.  Sir  Hugh  Barnes  had  aba  stated 
that  the  former  trade  returns  were  exceedingly  fiml^, 
and  that  he  hoped  to  be  able  to  show  that  the 
traffic  was  very  much  greater  than  was  supposed. 
Personally,  he  (Sir  Frederic  Piyer)  was  convinced 
that  the  nulway  would  pay,  and  he  was  of  oinnion 
that,  even  if  it  did  not  pay,  it  ought  to  be  constructed 
in  order  to  remove  the  many  and  great  disadvantages 
which  the  people  of  the  Southern  Shan  States  suffered 
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oeter  expected,  by  any  penon  who  knew  anytlung 
abont  it,  to  be  remanerative,  faaviafr  been  nuule  solely 
to  open  out  trade  with  China.  When  it  was  found 
that  the  line  was  exceedingly  expensive  and  that  the 
advisability  of  continuing  it  into  China  was  open  to 
doubt,  the  work  was  stopped  at  Lashio.  A  line 
running  to  Lashio  was  no  good  as  far  as  trade  was 
concerned ;  it  was  of  some  slight  use  politically, 
as  it  opened  out  the  Northern  Shan  States,  was 
informed  that  the  line  did  pay  as  &r  as  Maymyo,^J»t 
beyond  that  it  ran  mostly  through  a  barren  and 
nninhalnted  country,  and  unless  it  was  contimiefl  -to 
Chfaia  he  did  not  think  there  was  any  prospect  of  it 
ever  piling  within  any  measurable  distance  of  time. 
With  reference  to  the  line  which  was  contemplated 
from  Bhamo  to  Tengueh,  he  had  a  certain  amount  to  do 
wiUi  it  before  he  left  Burma,  and  although  it  was  quite 
possible  to  make  a  line  to  Tengueh,  beyond  that  place 
the  country  was  impracticable,  except  at  an  expense 
which  would  be  prohibitive.  He  was  glad  to  say 
that  the  Shans  had  now  practically  settled  down  as 
peacerul  subjects  of  the  British  Empire,  and  it  would 
be  very  instructive  if  those  present  could  see  the  sons 
of  the  Shan  diieb  in  the  school  at  Taungyi,  which  had 
been  a  great  success.  He  was  quite  sure  the  influence 
of  education  would  spread  over  the  Shan  States,  and 
when  they  got  their  railway— which  they  must  do -in 
time — the  prosperity  of  the  Shan  States  would  be 
restored  to  what  th^  hid  been  told  it  was  in  former 
times. 

M  .j^r  H.  R.  Davihs  thought  that  to  those  who 
knew  the  Shan  States  it  must  have  been  a  great 
pleasure  to  hear  the  country  and  its  inhabitants  so 
well  described  by  the  author.  He  thought  he  could 
say  without  fear  of  contradiction  that  there  was 
no  greater  authority  on  the  subject  than  Sir  George 
Scott.  He  was  glad  to  bear  him  allude  to  the  fact 
that  the  >hans  were  a  very  numerous  and  widely- 
spread  race.  The  few  people  in  England  who  had 
heard  of  the  Shans  looked  upon  them  rather  as  some 
small  hill  tribe  on  our  eastern  frontier ;  but,  as  the 
author  had  said,  they  occupied  the  whole  of  Siam,  and 
what  were  now  called  the  Shan  States,  and  they  also 
spread  out  a  great  deal  westwards  as  far  as  Assan). 
Besides  this  they  formed  a  very  large  part  of  the  popu- 
lation of  four  of  the  Chinese  provinces,  viz.,  Yunnan, 
Kwei-chou,  Kwang-si,  and  Kwang-tung,  which  were 
in  the  south-west  comer  of  China,  but.  as  far  as 
three  ont  of  the  four  were  concerned,  they  had 
not  be  n  explored  enough  at  present  for  them  to 
know  how  much  Shan  population  there  was  in 
them.  Even  if  they  had  accurate  information  on 
that  point  it  would  not  give  an  adequate  idea 
of  the  real  extent  of  tmitory  that  the  Shan 
race  originally  occupied.  He  thought  that  a  great 
many  of  the  Chinese  of  southern  and  western 
China  had  really  more  Shan  blood  in  them  than  ihey 
had  Chinese.  Those  who  knew  the  Shans  would 
have  noticed  the  great  facial  and  physical  resemblance 
bstween  them  and  the  southern  Chiupie.    If  one 


were  to  suggest  to  a  Cantonese  Chinaman  in  tbe- 
present  day  that  hi-i  ancestry  went  bat^  to  tbe 
Shans,  he  would  consider  it  an  insult.   He  thongbtr 
however,  that  this  was  only  a  proof  of  the  very- 
thorough  way  that  tbe  Chinese  could  asamilate- 
fordgn  tribes.   It  was  recorded  in  Chinese  history 
that  the  whole  of  tbe  south  and  the  west  of  China, 
was  originally  inhabited  by  non-Chinese  tribes,  and 
it  was  only  within  the  last   few  htudred  years- 
that  the  Chinese  had  penetrated  to  any  great  extent 
to  a  considerable  part  of  the  country.     They  had 
penetrated  partly     conquest,  followed  by  the  plant- 
ing of  soldier  colonists  among  tbe  Shans  and  other 
tribes.   These  soldier  colonists  had  naturally  taken 
wives  from  the  country,  and  the  result  had  been  a 
mixed  race  vnth  a  great  deal  more  aboriginal  blood  in 
them  than  Chinese  blood.   Moreover,  praceTtil  emi- 
grants from  time  to  time  went  from  China  and 
settled  amongst  these  tribe<>,  pressed  on  probably  by 
the  difficulty  of  getting  a  living  in  the  more-populons 
parts  of  China,  and  the  influence  of  China  had 
gradually  spread  in  that  way.     AH  this  was  not 
mere  theory,  because  the  process  could  still  be  seen 
going  on  in  Western  China.   In  Yunnan  up  to  tbe- 
present  day  one  could  see  tribes  in  all  stages.  There- 
were  some  t>f  them  who  still  retained  thdr  language 
and  customs,  and  knew  no  Chinese ;  there  were  others 
who,  as  Chinese  influence  spread,  graduilly  begaa 
to  talk  Chinese  and  adopt  Chinese  customs.  The 
final  result  was  a  most  correct  Chinaman,  who,  after 
a  generation  or  two,  would  quite  forget  that  he  had 
any  other  ancestry  than  the  Chinese  ;  in  fact,  be  would 
resent  it  if  anyone  suggested  the  contrary.   The  real 
independent  Shans  were  still  under  their  own  chiefs  and 
spoke  theiron'n  language.  In  other  places  one  found 
a  mixed  population  of  Shans  speaking  Shan,  and 
Chinese   speaking    Chinese.     In  that   case  the 
Shans  were  generally  under  a  chief  of  their  own,, 
but  the  Chinese  of  tlw  place  woe  under  the  district 
official  of  China.   A  little  later  they  all  became  real 
Chinamen,  and  the  place  would  become  a  Chinese 
district.   There  was  one  thing  that  had  toided  to 
save  the  Shans  from  being  swamped  by  the  Chinese, 
viz.,  tbe  climate.    The  Chinaman  of  Western  China 
— be  could  only  speak  of  Yunnan — was  accustomed 
to  a  height  of  6,000  feet,  and  to  a  very  pleasant 
country,  and  thought  no  place  was  fit  to  live  in  that 
was  under  4,000  feet.     Consequently,  the  Shans 
were  left  undisturbed  in  the  lover -lying  valltys. 
As  Sir  George  Scott  had  mentioned,  both  in  tbe 
Shan  States  and  in  Ynnnan  there  were  a  great 
number  of  other  tribes  bebid»  Shans.   He  thought 
it  was  a  great  pity  that  some  individual  Inclined 
that  way,  or  some  learned  sodety,  did  not  study 
those  tribes.   Tbe  philology  of  that  region  was  well 
worth  taking  up.  because  for  the  languages  of  that 
part  of  the  world  there  still  remained  to  be  done 
what  Max  Muller  and  others  had  doae  for  the 
Arjan  language.    So  far  this  had  been  left  princi- 
pally to  trarellm  and  frmtier  officios,  who  had  not 
time  to  take  the  SpQw'Sgie  "  "V^ 
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learned  society  would  undertake  Ibk  work  he  thoaght 
they  would  be  well  repaid. 

On  the  motion  of  the  Cbairuam,  a  hearty  vote  of  - 
thanks  was  acrarded  to  Sir  Geurge  Scott  for  his 
admirable  paper. 


INDUSTRIAL  ALCOHOL. 

The  Report  of  the  Departmental  Committee  on 
Indnstiial  Alcc^ol  <Cd.  2,472)  has  just  been  issued 
and  is  both  interesting  and  important.  The 
Committee  was  appointed  by  the  Chancetlor  of  the 
Exchequer  "  to  inquire  into  the  existing  facilities  for 
the  use,  without  payment  of  duty,  of  spirits  in  arts  and 
manufacture?,  and  in  particular,  into  the  operation  of 
Section  8  of  the  Fnumce  Act  of  1902.  and  to  report 
whether  the  powen  cooleired  upon  the  Commiasiaaiers 
of  Inland  Revenue  thisiectitm  permit  of  adequate 
fiicilities  being  given  for  the  nie  ^  spirits  in  manu- 
factures and  in  the  production  of  motive  power,  or 
whether  further  facilities  are  required ;  and  if  it 
should  appear  to  the  Committee  that  the  present 
facilities  are  inadequate,  to  advise  the  further  measures 
to  be  adopted,  without  prejudice  to  the  safety  of  the 
revenue  derived  from  spirits,  and  with  due  regard  to 
the  interests  of  the  producers  of  spirits  in  the  United 
Kingdom."  In  interpreting  the  terms  of  reference 
the  Committee  considered  that  the  main  objects  of 
th^  inqoiiy  were  to  ascertain  the  extent  to  which 
akobol  is,  or  might  be,  employed  in  arts  and  manu< 
factures,  or  in  the  production  of  heat,  Ught,  or  moti\'e 
power,  and  to  detennine  the  conditions  of  greatest 
freedom  that  could  be  accorded  to  its  use  for  these 
purposes,  consistently  with  adequate  safety  to  the 
revcDue  derived  from  spirit  as  an  article  of  human 
consumptiw. 

The  use  of  methylated  (denatured)  spirit  duty  free 
was  5rst  authorised  in  1855  by  the  Act  18  and  19 
Vict.,  c.  38.  The  present  law  on  the  subject  is 
contained  in  the  S|:nrit3*  Act,  1880,  as  amended  by 
the  Cnstouu  and  Inland  Re^'enoe  Act,  1890,  and 
Sectitm  8  of  the  FlDaace  Act,  1902.  Up  to  1855 
^nilt  could  not  be  used  dnty  live  the  public  under 
any  circumstances.  From  that  year  until  1861  it 
could  be  used  dnty  free  for  manufacturing  purposes 
only,  if  methylated  according  to  the  prescribed  pro- 
cess. From  1861  to  1 89 1  spirit  could  be  used  duty 
free  for  any  purpose  other  than  consumption  directly 
or  indirectly  as  a  beverage,  or  internally  as  a  medicine, 
provided  it  was  mixed  with  wood-naphtha  to  the  extent 
of  one-ninth  of  its  volume.  But  if  used  in  large 
quantities,  as  for  nunuiacturing  purposes,  it  could 
not  be  purchased  from  a  retailer  of  methylated  spirit 
hut  only  from  a  melhy later,  and  the  user  was  subject 
to  Excise  si^ervisioD.  From  1891  to  190a  the  use  of 
thii  kind  of  methylated  sfririt  was  ctmfined  to  mann- 
Jsctoring  purposes,  anb}oct  to  the  same  conditions  as 
before,  while  for  general  pnrpoaes  a  spirit  condsting 
of  the  tincnt        with  an  additira  of  -375  per  cent. 


of  mineral  naphtha,  and  known  as  "  mineralised 
methylated  spirit,  was  brought  into  use.  It  is  onljr 
in  this  spirit  that  retailers  are  permitted  to  deaL 
Since  1902  the  two  kinds  of  methylated  spirit  have 
continued  to  be  used  as  before.  But  an  dtemative- 
to  thnr  use  has  been  opened  to  manufacturers  under 
which  qdrits  may  be  emfdoyed  after  bang  sabjecled 
to  some  special  process  of  denaturing,  aj^mipriate  to 
the  particular  industry,  or  possibly  even  in  a  pure- 
st ate^  Should  circumstances  be  held  by  the  Board  of 
Inlaw!  Revenue  so  to  require. 

The.Committee  say  that  advantage  has  been  taken 
of  the  Act  of  1902  by  a  certain  number  of  manu- 
facturers, "  but  in  examinbig  the  witnesses  that  have 
come  before  us,  we  have  been  sutpiised  to  find  in 
some  quarters  a  very  inadequate  acquaintance  with 
its  {Mt»visioDS,  and  much  lailnre  to  appreciate  its> 
significance."  The  "ordinaty"  methylated  S[rfrit  is. 
open  to  certain  ob|eeti<ms  as  a  material  or  instrument 
of  moaafiutare.  In  a  few  cases  it  Is  tmsuitable 
owing  to  the  chemical  properties,  or  of  the  smdl  of 
the  wood-naphtha  it  contains.  And  it  is  always  open 
to  the  disadvantage  that  it  is  somewhat  heavily 
enhanced  in  cost  as  compared  with  pure  spirit.  For 
not  only  does  the  wood-naphtha,  which  must  be 
present  to  the  extent  of  10  per  cent.,  cost  more  than- 
double.the  price  of  the  equivalent  quantity  of  spirit, 
but  now  and  again  it  tends  to  mike  the  mixture  less 
efficient  for  the  purpose'  in  view  than  it  would  be 
without  this  ingredient.  It  was  to  meet  these 
objections  that  legislation  was  undertaken  in  19OZ, 
and  the  Oxomittee  confer  that  Section  8  of  the- 
Finance  Act  of  that  year  does  all  that  u  possible  isk 
teapct  of  the  character  of  the  spirit.  It  has  removed 
all  difficulty  in  the  way  of  procuring  a  spirit  suitable 
in  character  for  any  industrial  purpose.  It  has  also 
to  some  extent  lessened  the  objection  on  the  score  of 
cost,  inasmuch  as  the  special  processes  of  denaturing 
authorised  by  the  Board  of  Inland  Revenue  are 
becoming  less  expensive  to  the  manufacturer  than 
is  the  case  with  "  ordinary  "  methylated  spirit.  Oa 
the  other  hand  the  cost  of  these  processes  is  enhanced 
by  the  charges  for  Excise  supervision. 

But  the  cost  of  doiatnring  touches  a  part  only  of  the 
question  of  the  price  of  the  spirit  used  for  indiutrial 
purposes.  A  more  potent  inBueoce  on  price  u  found 
in  the  conditions  under  winch  spirit  can  alone  be 
manufactured  in  this  country.  The  duty  on  spuit 
used  as  a  beverage  in  the  United  Kingdom  is  very 
hea\'y,  and  in  imposing  this  duty  it  is  essential  to  the 
protection  of  the  revenue  to  impose  on  the  manu~ 
facture  of  spirits  such  restraints  as  may  be  necessary 
to  prevent  any  spirit  from  escaping  payment  of  duty. 
A  consequence  of  such  restraints  is  to  cause  an 
appreciable  enhancement  of  the  cost  of  manufacture, 
the  measure  of  which  is  not  susceptible  of  positive 
determination.  For  ito  purpose  the  Committee 
assume  an  enhancement  of  the  coat  of  producing 
plain  British  spirits  by  3d.  the  proof  gallon,  or  an 
increase  of  about  50  per  cent,  on  die^cmMfaatw^d 
otherwise  prevaU  in  tbeQ|ii)6:Ail(it!di^ 
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akofaol.  The  final  result  upon  the  cost  of  industiial' 
sfririts  of  all  the  measuKs  taken  to  protect  the 
reycDiie  is  given  by  the  Committee  as  foUows:-^ 
Spiiit  used  in  manafactnre  is  common]^'  ^>out  64'  ' 
over-proof,  and  is  plain  spirit.  The  price  of  a  balk 
gallon  of  the  sfHrit  is  about  5d.  mote  than  it  would 
have  been  but  for  Excise  restrictions.  The  cost  of 
■netbjrUtiog  is  put  at  between  3d.  and  4d.  per  bulk 
gdlon,  BO  that  of  the  price  erenttuUly  paid  by  the 
■nanufactiirer,  which  at  present  may  be  taken  at'from 
jod.  to  22d,  per  bulk  gallon  for  large  quanthibs  at 
wholesale  price,  about  8Jd.  is  attributable  to  pre- 
cautions on  behalf  of  the  revenue.  Xn  the  opinion 
I  of  the  Committee,  the  conditions  in  which  the  spirit 
must  be  used,  and  the  price  at  which  it  can  be 
procured,  affect  different  industries  in  very  var>'ing 
degrees.  Either  consideration  may  be  of  vital  im- 
poEtttOce  to  a  particular  industry,  but  speakiag 
generally,-  and  taking  the  whole'range  df  industrial 
«nterinises  .  employing  alcohol,  the  question  of  price 
is  iniiiiUdy  the  m«e  important  of  the  two.  A  differ- 
ence of^  wy.  60*  per  bulk  gallon,  in  the  ptiee  of 
alcohol  may  make  all  the  diffin-ence  between  pto&  or 
loss  in  the  carrying  on  of  an  enterprise. 

The  coal  tar  colour  industry  figured  very  promin- 
•pntly  in  the  discossion  which  led  up  to  the  appoint- 
ment of  the  Committee.  It  was  said  that  this  industry, 
which  originated  in  this  country,  and  at  one  time 
flourished  here,  has  been  lost  to  us  very  largely,,  if 
not  mainly,  by  reason  of  the  obstacles  in  the  way  of 
a  cheap  and  untrammelled  supply  of  alcohol.  The 
Committee  went  into  the  evidence  very  carefully,  and 
are  satisfied  that,  "regarded  as  a  statement  of 
hi!itorical  bet,  the  assertion  that  the  coal  tar  colour 
industty  has  been  lost  to  this  country  on  amount  of 
obstacles  to  the  use  of  alcohol  is  destitute  of  sub- 
stantial foundation."  In  the  earlio'  days  of  this 
industry  alcohol  was  osed  almost  wholly  as  a  solvent, 
and  for  that  purpose  methylated  spirit  is  suitable. 
Moreover,  when  alcohol  first  began  to  be  used  as  a 
constituent  of  dyes,  and  until  some  time  after  the 
decadence  of  the  industry  in  this  couotry  had  become 
starked,  the  price  even  between  duty  free  and  duty 
pisd  akobol  was  a  matter  that  could  practically  be 
leftout  ofconsideratien.  lo  the  opinion  of  the  Com- 
mittee "  the  cause  which  predominated  over  aU  oUwn 
was  the  failure  of  those  responsible  for  the  manage- 
ment and  for  the  finance  of  the  industiy  here,  during 
the  yeara  1860-80,  to  realise  the  vital  importance  of 
its  scientific  side,  and  their  consequent  omission  to 
provide  adequately  for  its  development  on  that  side." 
In  at  least  75  per  cent,  of  the  whole  industry  alc<^ol 
does  not  enter  into  account  even  now,  and  these 
branches  could  be  prosecuted  in  this  country,  as 
indeed  they  now  arc,  whatever  the  conditions  in 
regard  to  the  use  of  alcohol  might  be.  "  Neverthe- 
less," say  the  Committee,  "  even  where  alcohol  is  not 
immediately  required  for  the  manuractnre  of  a  dye 
stuff,  the  utilisation  of  waste  products,  and  the  deve- 
iopment  of  new  methods,  may  be  hampered  by  the 
want  of  alcohol ;  while  for  the  dye  stuff*  for  which 


alcohol  is  essential,  its  price  and  the  ctrnditions  of  its 
use  are  matters  of  great  moment.  We  are  of  opiaion, 
therefore,  that  if  the  hope  is  to  be  entertained  of 
recovering  any  con^detrfaUe  portion  of  this  trade  BK»e 
favourable  conditions  mutt  be  establitbed  in  leyect 
of  the  use  of  alcohol." 

The  evidmce  as  to  whether  in  the  smokeleas 
powders  industry  onlinaiy  methylated  spirit  is  nnsnit- 
able  or  detrimental  in  character  is  described  by  tbe 
Committee  as  "conAictiiig  and  Inconclasive.'*  ButUie 
question  of  the  price  of  spirit  and  ether  is  one  of  vital 
importance  to  the  manufacturer  of  smokeless  powder, 
of  which  nitro-cellulose  is  a  constituent.  The  quan- 
tity of  alcohol  used,  either  directly  in  the  form  of 
spirit,  or  indirectly  in  the  form  of  ether,  for  the  pro- 
duction of  one  pound  of  this  powder,  is  very  large. 
The  witness  gave  the  Committee  to  understand  that 
a  different  of  6d.  per  gallon  in  the  price  of  spirit 
would  make  a  difference  of  7d.  per  lb.  in  tbe  cost  of 
the  powder  produced,  and  it  is  manifest  that  a  mudi 
smaUer  difference  than  that  would  turn  the  scale 
between  profit  and  loss.  In  pharmaceutical  pro- 
ducts again  akolud  plays  a  very  important  part.  In 
Seotioa  4  of  tbe  sub-committee's  report  the  subject 
is  very  fiilly  treated.  The  Committee  content  them- 
selves with  observing  that  "  for  a  large  and  probably 
increasing  number  of  subftances,  such  as  the  synthetic 
perfumes,  antipyrine,  pbenacetin,  sotphonal,  and  so 
CD,  alcohol  at  a  price  not  in  excess  of  that  at  which  it 
stands  in  competing  countries,  and  usable  under  con- 
ditions not  inimical  to  to  the  quality  and  character  of 
the  compounds  ]»x>Tided,  is  essential  to  the  ezistCDce 
of-^tbe  industry."  The  production  of  ether  again  has 
become  a  moiA  important  industry,  and  sedng  that  it 
requires  much  more  than  a  gallon  of  rtiong  s|xrit  to 
produce  a  gallon  of  ether,  the  pri(»  of  spirit  is  manir 
festly  a  condition  of  primary  moment  to  thte  indnstty. 
And  so  with  artificial  silk.  This  industry  is  not  at 
present  [Hxisecuted  in  this  country,  but  it  employs  many 
thousands  of  workpeople  on  the  Continent.  Here 
again  the  price  of  alcohol  is  a  consideration  of  vital 
importance,  as  the  combined  ether  and  sfnrit  required 
to .  produce  one  pound  of  the  finished  article  repre- 
sents nearly  a  gallon  of  strong  spirit. 

The  general  conclusions  arrived  at  by  the  Com- 
mittee niay  be  summarised  as  follows:  — (i)  That 
osadCor  gaaeral  and  universal  purposes  "  mineralised  " 
methylated  i|idt  is  quite  satiaGutoty  both  to  the 
revenue  and  the  ptMe  ia  mpact  of  character,  ami 
that  at  present  no  better  method  of  ihinitminfL  is 
available.  As  to  price,  the  regulations  in  regard  to 
distribution  might  be  appreciably  relaxed  in  respect  to 
the  quantities  that  retailers  may  keep  in  stock,  €« 
may  sell  at  any  one  time  to  a  customer.  (2)  That 
where  spirit  is  used  for  industrial  purposes  the 
Finance  Act  of  1902  works  we'l.  (5)  That  some- 
thing more  is  required  ia  order  to  place  spirit  uteJ 
as  an  instrument  or  a  material  of  manufacture  on  a 
footing  satisfactory  in  the  matter  of  cost.  Anything 
in  the  nature  of  a  bounty  is  iwdesirable|  but  tedng 
that  on  the  price  (tfi^tiz&ld^W^lQ^tldSof  certain 
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industries  may  depend,  and  that  for  all  industries  using 
alcoli(d  the  price  of  spirit  is  an  important  factor  for 
the  fatnre  of  trade  that  lies  outside  the  home  market, 
it  is  desirable  to  make  such  arrangements  as  will 
free  the  price  of  industrial  qwit  from  the  enhance- 
moit  doe  to  their  indirect  influence  of  the  sidrit  duties. 
The  only  way  to  do  this  is  by  granting  an  allowance 
on  such  qiirit  at  such  rate  as  may  from  time  to  time 
be  taken  as  the  equivalent  of  the  Increase  in  cost  of 
production  due  to  revenue  restrictions.  At  the  pre- 
sent time  the  rate  is  taken  at  3d.  per  proof  gallon  for 
plain  spirits,  and  the  allowance  would  accordingly 
be  at  tins  rate,  and  should  be  paid  equally  on  all 
indnstiial  spirit  whether  it  hi.  of  British  or  foreign 
origin.  (4)  That  "ordinary"  methylated  spirit 
should  contain  only  5  per  cent,  of  wood-naphtha, 
instead  of  10  per  cent.  (5)  That  no  chai^  should 
be  made  on  manufacturers  for  the  regular  attendance 
of  Excise  officers  to  supervise  denaturing  operations, 
01  the  use  of  denatured  sjnrit,  in  factories  taking  the 
benefit  of  Section  8  of  the  finance.  Act,  1902.  (6) 
Tnat  in  the  manufacture  of  fine  chemicals  and  phar- 
maceutical products  spirits  specially  denatured  should 
be  allowed  only  where  the  manufacture  is  kept 
entirely  separate  from  the  manufacture  of  tinctares 
and  other  preparations  in  which  spirit  remains  as 
spirit  in  the  finished  product.  (;}  That  an  allowance 
be  granted  to  all  iudustrial  spirit  whether  of  British 
or  foreign  origin  at  the  rate  from  time  to  time  pre- 
vailing for  the  allowance  to  Briti^  plain  sj^ts 
on  export.  (8)  Ttiat  the  imported  methylic  alcohol 
be  relieved  from  the  oUigation  to  pay  the  surtax  im- 
posed by  Scctim  8  of  the  Finance  Act,  1902,  and 
that  m«thyUc  alcohol  be  given  favourable  treatment 
in  the  matter  of  denaturing. 


GENERAL  NOTES. 


Pkizbs  for  Dveing.— The  Council  of  the  Society 
of  Dyers  and ,  Colourists  announce  that  funds  have 
been  pUced  at  their  disposal  for  distribution  in  the 
form  of  prizes  for  the  solution  of  technical  problems. 
The  following  prizes  are  now  offered : — i,  ^lo  far  a 
-satisfactory  systematic  tabulation  of  the  reactions  of 
<l>'estu£fs  on  the  fibre,  and  a  comprehensive  scheme 
for  their  identification  on  dyed  fabrics.  The  scheme 
should  iodode  the  principal  colouring  matters  dyed 
siagly  on  all  fibres  for  which  they  are  employed. 
Competitors  may  adopt  any  method  of  classificatiiHi 
they  think  desirable,  but  it  is  suggested  that  one  or 
two  reagents  only  be  used  as  group  tests,  other 
reagents  being  subsequently  applied  for  distiuguiafaing 
the  individual  colours  in  a  particular  group.  2. 
for  a  reliable  method  ^  distinguishing  between 
unmercerised  and  mercerised  cotton  of  wious 
qualities,  and  for  the  estimation  of  the  degree  of 
tnercerisation  without  reference  to  lustre.  3.  ^20  for 
a  full  investigation  of  the  causes  of  the  tendering  of 
cotton  dyed  with  sulphide  blacks,  and  the  best  means 
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of  prevenHng  such  tendering.  4.  ^20  for  a  satis- 
factory standardisation  of  the  strength  and  elasticity 
of  cotton  yams  of  various  qualities  and  twists  in  the 
grey  and  Ueached  conditions.  5,  ;^20  toi  a  full 
investigatitm  of  the  average  degree  of  tendering 
brought  about  in  cotton  yam  of  various  qualities  by — 
(a)  cross  dyeing  with  add  coloara ;  (p)  dyeing  aniline 
black  ;  an^  {c)  various  other  dy^g  processes,  with 
the  oliject  of  fixing  standards  for  the  trade.  Furtlier 
infoapation  can  be  obtained  from  the  hon.  secretary, 
Mr.  Evnest  T.  Holdsworth,  Westholme,  Great 
Horton,  Bradford. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Mbetinos. 
Wednesday  evenings,  at  8  o'clock : — 

Matt  3.— Recent  Excavations  in  Rome."  By  ^ 
Mrs.  Burton.Brown. 

May  10.— The  Native  Races  of  the  Uoknown 
Heart  of  Central  Africa."  By  Viscount  Mount- 
MORREs.  J.  Cathcart  Wason,  M.P.,  Will  preside. ' 

May  17.— "The  Use  of  XVobd  Pulp  for  Paper 
Making."    By  S.  Charles  Phillips,  M.S.C.I. 

May  24. — *<  Modem  Lightning  Conductors."  By 
Kjllinoworth  Hbdoes,  M.Inst.C.E.,  Hon.  Sqc. 
to  the  Lightning  Research  Committee. 


Indian  Section. 

Thursday  afternoons,  at  4.30  o'clock : — 
May  11. — "  The  Manufactures  of  Greater  Britain. 

— III.  India."   By  Henry  John  Tozer,  M.A. 
May  18.— "Plague  in  India."     By  Charlbs 

Crgighton,  M.D.     Sir  Dsnhis  FnzeATRiac, 

K  C.S.L,  will  preside. 

Colonial  Section. 
Tuesday  afternoons  at  4.30  o'clock : — 

May  23.— "The  Cape  to  Cairo  Railway."  By 
Sir  Charles  H.  T.  Mbtcalfb,  Bart.,  M.Inst.C.£. 


Appued  Art  Sectiok. 
Tuesdstys,  at  4.30  or  8  o'clock 

May  2,  4.30  p.m.~"  The  Monumental  Treat- 
ment of  Bronze."  By  J.  Starkie  Gardner,  F.S.A. 
Sir  Georor  Birowood,  K.CJ.E.,  C.S.I.,  will 
preside. 

May  16,  430  p.m.—*' Excavation  of  the  Oldest 
Temple  at  Thebes."    By  H.  R.  H.  Hall,  M.A. 

[Mons.  Lalique  (of  Paris)  is  unable  to  read  his 
paper  on  "Popular  Jewelry"  which  was  announced 
for  this  date,  and  Mr.  Hall  has  Idndly  undertaken  to 
read  the  above  paper  in  its  place.] 


Cantor  Lectures. 
Monday  evenings,  at  8  o'clock: — 

Alan  5.  Cole,  C.B.,  "  Some  Aspects  of 
Ancient  and  Modem  EmbwHery/'  i  Two 
Lectures.  digitized  by  ^wjOOQ  IC 
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L'kcturb  I,~May  Application  of  ihe  term 
embroidery  to  methods  of  working  onumentally  with 
threads — Specimen  of  Egyptian  embroidery,  1450 
B.C. — Correspondence  of  its  method  with  that  of 
much  Greek  and  Roman  embroidery — Embrddery  as 
an  occnpation  in  Gred  honaes,  and  as  a  trade  in 
Rome— Embroidery  in  Benedictine  monasteries  and 
convents— The  relation  of  illnminations  in  MSS.  to 
designs  for  embroideries— The  Dalmatic  of  Charle- 
magne, and  suggestions  of  its  figure  designs  being 
derived  from  Prankish  tHuminations  of  the  9th 
century— Comparison  of  designs  for  Bayeux  tapes- 
try, with  outline  figure  drawings  in  MS.  of  ^l&ic's 
Pentateuch. 

Lectdre  II.— May  8.— Embroideiy  in  England, 
'  lathand  13th  centuries — MS.  illumination,  painting 
and  embroidery  as  secular  arts  in  13th  and  141b 
centuries— Influence  of  work  in  Mie  art  craft  (the 
Goldsmiths')  on  that  in  another  (Embroiderers')— 
Types  of  ecclesiastical  English  embroidery  ijRi, 
14th,  and  15th  centuries,  compared  with  contem- 
porary  illuminations  in  MSS,  —  Deigns  for 
Englidi  embroidery  gradually  affected  by  develop- 
ments in  ornamental  weaving  abroad — Symmetrical 
and  floral  pattons  taking  the  place  of  deigns  with 
lignre  subjects  having  an  eincal  or  sttny<tdling  in* 
terest— English  secular  embroidery  of  the  16th  and 
17th  centuries  — The  "conceits"  in  embroidery  of 
the  Elizabethan  and  Stuart  poinds— Embroidery  in 
costume  in  i6ih,  i7tli,  and  iSth  centuries— Aspects 
of.niodem  English  embroidery — the  designs  for  it : 
different  phases  of  its  practice,  for  ordinary  trading 
purposes,  for  more  limited  purp<»es,  and  for  special 
occasions  in  connection  with  technical  instmction — 
Embnndoy. 

Henry  Willock  Ravenshaw,  Assoc. 
M.Inst.C.E.,  Mero.Fed.Inst.Min.Eng-.,  "The 
Uses  of  Electricity  in  Mines."    Two  Lectures. 

May  15,  32. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

UomtAV,  May  1... SOCIETY  OF  ARTS,  John-itmt, 
Adelphi,  W.C.,  8p.iD.  (Cantor  Lectuies.)  Ur. 
Alan  S.  Cote,  "Some  Atpwt*  of  AncUnt  and 
Modem  Embroidery."  (Lecture  I.) 
Faimen'  Club,  s,  Wbitr hall -court.  S.W.,  4  p.m. 
Prof.  Wrlshtaon,  "  The  ExpsoMS  and  Commeniu- 
rate  Adrantage  of  Turnip  Cultivation  in  Sontheni 
EnfUnd." 

Roral  Inititatioa,  Albemarie-strevt,  W.,  5  p.m. 
Annual  MectiDg, 

Engineers,  in  the  Theatre  of  the  United  Service 
Inititution,  Whitehall,  S.W.,  7I  p  m.  Mr. 
Ernest  K.  Mathews,  "  The  Parade  Esteuslon 
Work*  at  Bridlington." 

Chemical  Industry  (London  Section),  Borlington- 
houte,  W.,  a  p.m.  Prof.  Cliiri  Otnki,  i.  "*  The 
Study  of  the  Action  of  Hydrogen  Feroaide  on  a 
Photographic  Plate  in  ihe  Dark."  "TIm 
Xnflnence  of  tiie  L<ngth  of  the  Time  of  Develop- 
ment  on  the  Degree  of  Darkening  of  the  Photo- 
graphic jeiate." 


firitish  Architects,  g,  Coadidt-itreat,  W.,  8  p.m. 

Annoal  Meeting. 
Victoria  Inititnte,  8.  Adelphi-temce,  W.C..  4  rdi. 
'»  Mr.  Edward  P.  Frost,  "The  Influence  tX  l^jrsio- 

logical  Discovery  on  Thought," 

TiTBSDAV,  May  ^...SOCIETY  OF  ARTS,  John  -  atreirt.. 

Adelphi,  VX.,  4}  p.m.  (Applied  Art  Section. > 
Mr.  J.  SUtkie  Gaidner,  "The  MoEumci.Ul 
Treatment  of  Btobm." 
Soyal  laititatiaii,  Albemarle- street,  W„  5  p.m. 
Prof.  L.  C.  Uiall,  "  The  Study  of  Extinct 
Animals."  (Lecture  IX.] 
Crntral  Chamber  of  Agriculture  (at  the  Hot'SB  OW 

THB  SociiiY  OF  Aars),  n  a.m. 
Pathological,  20,  Hanover- square,  W.,  8)  p.m. 
Photognvhic,  66,  RuMtdl-aqnara,  W.C^  8  p.m.  Mr. 
Kedn.^  Barrett,  "  Retouching  and  Inprovinc 
the  Negative." 
Zoological,  3i  Hanover*  square,  W.,  8)  p.m. 

Weokksdav.  BIav  3   SOCIETY  OF  ARTS.  Juhn-stroet, 
Adelphi,  W.C.,  8  p.n).  (Ordinaiy  Meeting.)  Mrs. 
Burton* Broun.  "  Recent  Excavations  in  R<  me," 
Rt^al    Archeological  Institution,  10.  Hanorei^  ' 
•qnare,  W.,  4  p.m.  The  Viscount  Dillon,  "  Th^ 
Rack." 

British  Arcbzological  Association.  31,  Sackville- 

street,  W.,  4}  p.m.     Annual  Meeting. 
Obstetrical,  30,  Uaaover- square,  W.,  8  p.m. 

TuL'RSDAY,  May  4...Electricarfiogineers  (at  the  Hol'sk  of 
THE  SociBTV  OP  Arts),  John  -  stro.  t,  Adelphi, 
W.C.,  8p,m.  Discussion  on  Mr.  A.  M.  Taylor's 
paper,  "  Standby  Charges  and  Motor  Load 
Development." 

Linnean,  fiurliagton-honse,  W..  6  p.m.  i.  Mr. 
A.  G.  Taoilvy,  "  CKcolugy :  its  prrst-nt  position 
and  probable  dovelopmcot."  s  Mr.  R.  N.  Rud- 
more  Brovn,  "  I'he  Flora  of  G  jugh  Island." 

Chemical,  VnilingtoD-honse,  W.|^8  p.m.  t.  Mr. 
H.  D.  Dakin,  "  Ihe  synthesis  of  substances  otlieii 
to  adrenaline."  2.  Mr.  J.  Jol  nit<-n.  "  Mcthyla- 
tion  of  p-aminobenzoic  at^id  by  means  of  methyl 
sulphate."  3.  Mr.  J.  M.  Wadmor-%  "Some  note* 
on  sodium  alum."  4.  Messis.  M  O.  Forst^  and 
H.  E.  Fieri,  ',*  CamtAoryl-^-semicarbaiide." 

Royal  Inttitntion,  Albemaiie-street,  W.,  5  p.m. 
sW.  Sir  Jamci  Dewar, "  Flame."   (Lecture  1 } 

United  Service  Institution,  Whitehall.  S.  W.,  3  p.m. 
Lieut.-Col.  H.  A.  Iggulden,  "  Hie  Tibet  Ex- 
pedition.'' 

Civil  and  Mechanical  Engineers,  CaatOB-ball,  West- 
minster, S.W.,  8  p.m.  Mr.  J.  C.  Osborne,  Card- 
Indexing  and  Filing." 

Friday,  May  5...RoTal  Xastitntion,  Albaasarie  «treel,  W.,. 

9  p.m.   Professor  H.  E.  Aimstrcrag,  "  Problema 

underlying  Kutriiion.'' 
Art  Workers'  Guild,  Clifford's-inn  Hall  Fleet-street, 

E.C.,8p.m.    Paper  on  "The  Work  of  Reynolds." 
Geologists'  Association,  University  College,  W.C.^ 

Sp.m. 

Junior  Institute  of  Eapneera,  Westmlsster  Falace 
Hotel,  S.W.,  7  p.n.  Mr.  Leslie  C.  Lambert. 
"The  Influence  of  Depth  of  Water  on  Speed  of 
Veeaels."  Ur.  James  N.  Boot,  "Condensing- 
Plant." 

Philological,  Dnivei^ty   College,  W.C,  8  p.m. 

Annual  Meeting. 
Quefcett  Microscopical  Oub,  so,  HaaovM-sqnaie,. 

W.C,  8  p.m. 

Satvrdav,  May  6. ..Royal  Institution,  Albemarle -street^ 
W  ,  3  p  m.  Prof.  Marshall  Wujih^atmilds  and 
Mouldinest."  (Lecture  L)"^ 
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NOTICES. 


NEXT  WEEK. 

Monday,  May  8, 8  p.m.  (Cantor  Lecture.) 
Alan  S.  Cole.  C.B..  "  Some  Aspects  of 
Ancient  and  Modem  Embroidery."  Lectum 
II. 

Wednesday,  May  10,  8  p.m.  (Ordinary 
Meeting.)  Viscount  Modntmorres,  "The 
Native  Races  of  the  Unknowrf  Heart  of  Cen- 
tral Africa." 

Thursday,  May  ii,  4.30  p.m.  (Indian 
Section.)  Henry  J.  Tozer,  M.A.,  "The 
Manufactures  of  Greater  Britain. — III.  India." 

Further  details  of  the  Society's  meetings 
will  be  found  at  the  end  of  this  number. 


CANTOR  LECTURES. 

On  Monday  evening,  tst  inst.,  Mr.  ALAN 
Cole,  C.B.,  delivered  \he  first  lecture  of  his 
Course  on  "  Some  Aspects  of  Ancient  and 
Modem  Embroidery." 

The  lectures  mil  be  published  in  the  ymrnal 
diuing  the  summer  recess. 


APPLIED  ART  SECTION. 

Tuesday  afternoon,  May  a ;  Sir  Grorgb 
Bxrdwood,  K.C.I.E.,  C.S.I.,  in  the  chair. 

The  paper  read  was  "The  Monumental 
Treatment  of  Bronze,"  by  J.  Starkib 
■Gardner,  F.S.A. 

The  paper  and  report  of  the  discussion  will 
be  published  in  the  nest  number  of  the  JoumaL 


CONVERSAZIONE. 

The  Society's  Conversazione  this  year  will 
take'  place  at  the  Royal  Botanic  Gardens, 
Regent's-park,  00  Tuesday  evening,  July  4, 
from  9to-i2  p.m. 

The  programme  of  arrangements  will  be 
announced  in  fiiture  numbers  of  the  yourraf. 


PROCEEDINGS  OF  THE  SOCIETY, 


NINETEENTH  ORDINARY  MEETING. 

Wednesday,  May  3.  1905  ;  Carmichael 
Thomas,  Treasurer  of  the  Society,  in  the 
chair. 

The  following  candidates  were  proposed  for 

election  as  members  of  the  Society : — 

Cato,  W.  C,   Malvern,  Augusta-road,  Hobart, 
Tasmania. 

Davis,  Charles  E.,  847,  North  Cbuich-street,  Rockr 

ford,  niinoif,  U.S.A. 
Parker,  Critchtey,  Broken  HOI-chambers,  31,  Queen- 
■  street,  Melbourne,  Australia. 
RnRer,  Henry,  Menival,  Crystal  Palace  Park-road, 
'   S  E. 

Sheath,  James  T.  T.,  87,  City-road,  E.G. 

Sturges!,    Aichibald   T.,    M.I.Mech.E.,  Messrs. 

Sturgess  and  Foley,  Alcala  52,  Madrid,  Spain. 
Thompson,  Charles  Herbert,  F.C.S.,  EnvOle-street, 

Stonrlvidge. 

The  following  candidates  were  ballotted  for 
and  duly  elected  members  of  the  Society : — 

Ababrelton,  Robert     P.O.  Box  332,  Fietennaritz- 

burg,  Natal,  South  Africa. 
KJnch,  Walter  S.,  Burtholme,  Worthington,  near 

Wigan. 

Lnccbeai,  Andrea  C..  2,  Camden  Studios,  Camden* 
street,  N.W. 

The  paper  read  was — 

RECENT  EXCAVATIONS  IN  ROME. 

By  Mrs.  Burton-Brown. 

In  1898  Commendatore  Boni  began  to  exca- 
vate the  Roman  Forum  for  the  Italian  Govern- 
ment. It  may  be  said,  without  exaggeration, 
that  all  the  remains  of  classic  Rome  which 
are  most  full  of  significance,  and  which  throw 
the  greatest  light  upon  the  Romans,  upon  the 
development  of  their  religion,  their,  political 
institutions,  and  tlKiiieettfo^jMniQ^l^^vealed 
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during  the  seven  years  of  his  work  there.  The 
Forum  was  the  centre  of  every  side  of  the  life 
of  the  City  ;  its  most  ancient  shrines,  its  place 
of  political  assemblage,  its  judicial  tribunals, 
and  its  best  shops  were  all  situated  in  the 
narrow  and  marshy  valley  which  first  rose  into 
importance  as  the  common  market-place  of 
the  small  villages  set  upon  the  hills  in  the 
midst  of  which  it  lay.  Through  it  passed  the 
great  triumphal  possessions,  and  in  it  every 
class  of  Romans  assembled  for  social  inter- 
course. The  times  of  the  Kings  and  of  the 
Republic  are  those  in  which  the  foundations  of 
the  Roman  power  were  laid,  and  in  the  insti- 
tutions of  those  times  the  pure  Roman  elements 
which  lay  at  the  base  of  it  are  to  be  traced. 
The  centuries  of  the  Empire  shew  us  a  Rome 
in  which  foreign  infiuences  and  importations 
had  modified,  and  in  great  part  changed,  the 
true  characteristics  of  the  Roman,  and  of  bis 
religious  and  political  ideals :  it  is  therefore 
to  the  remains  of  kingly  and  republican 
Rome  that  Signor  Boni  has  striven  to  reach, 
and  striven  with  a  success  which  has  exceeded 
all  expectation. 

It  would  seem  that  the  Latin  tribes  entered 
Italy  from  the  north-east  comer,  and  wandered 
along  the  low  flat  coast,  about  1000  B.C. 
last  they  crossed  the  Apennines  and  again 
settled,  on  the  western  side  of  the  peninsula, 
rather  upon  low  hills  rising  out  of  the  marshes 
than  upon  lofty  mountain  peaks.  They  would 
seem  to  have  been  originally  lake-dwellers, 
and  the  name  Latin  has  been  derived  from 
latus,  "  the  people  of  the  plain."  From  the 
small  volcanic  group  of  the  Alban  Hills  some 
of  them  came  westwards  to  the  Septimontium, 
and  communities  grew  up  on  the  Capitol,  the 
Esquiline,  the  Palatine,  the  Qutrinal,  Sec, 
which,  about  the  eighth  century  B.C.,  were 
united  into  one  city  by  the  chieftain  of  the 
Palatine,  whom  we  call  Romulus.  The  vil- 
lagers met  for  exchange  and  barter  in  the 
valley  of  the  Forum,  and  so  great  was  the 
loyalty  of  the  Romans  in  later  times  to 
the  traditions  of  their  city,  that  for  a 
thousand  years  that  valley  remained,  in  spite 
of  all  its  inconveniences,  the  central  point  of 
its  life.  The  Sacra  Via,  the  famous  path  of 
-the  triumphs,  and  the  road  where  Horace 
-strolled  with  his  friends,  was  at  first  a  track 
across  the  marsh,  passing  along  its  higher 
and  its  sunnier  side,  and  uniting  the  two  chief 
villages  of  the  Palatine  and  the  Quirinal. 

All  dwellers  upon  hills  must  fetch  their 
water  from  a  spring  below,  or  rather  they  must 
send  their  womenkind  to  fetch  it.   Under  the 


steep  cliff  of  the  Palatine  a  copious  spring 
rose  to  the  surface,  which  the  Romans  called 
the  fountain  of  Jutuma.  From  it  the  first  Pala- 
tine women  carried  water  in  rough  earthera 
jars  up  to  the  village,  as  the  women  of  so 
many  little  towns  in  Central  Italy  do  to-day. 
When  the  Romans  had  learned  to  dig  wells 
for  their  water  the  primitive  associations  of 
this  spring  with  the  origins  of  the  State  gave 
it  a  peculiar  sanctity  in  their  eyes,  and  it 
became  a  shrine  of  that  nature -worship  which 
held  their  allegiance  so  much  longer,  in  its 
purer  and  more  abstract  form,  than  it  did  that 
of  the  Greeks.  The  Romans  had  an  implicit 
belief  io  the  curative  powers  of  water,  and 
what  water  was  so  likely  to  be  beneficial 


Fig.  I. 


Ctivirs  Sacr^  Via. 


as  that  of  the  first  sacred  pool  of  their 
forefathers  ?  A  sanctuary  of  healing  grew  up 
around  the  place,  which  became  a  kind  of 
pool  of  Bethesda  of  the  city.  Varro  derives 
the  name  of  Juturamfromy'M'are,  "because so- 
many  sick  are  wont  to  seek  the  aid  of  the 
waters."  A  number  of  small  arched  cells- 
behind  the  pool  were  found  to  contain  th& 
statues  of  health  divinities,  and  seemed  to- 
have  formed  a  kind  of  open-air  hospital. 

The  story  went  that  Castor  and  Pollux^ 
appearing  from  the  sky  upon  white  horses, 
decided  the  battle  of  Lake  Regillus  in  favour 
of  the  Romans,  and  afterwards  announced  this- 
crowniog  victory  over  the  Tarquins  in  the 
Forum,  where  they  washed  their  horses  in  the 
fountain  of  Jutuma.  Their  statues  were  set 
up  at  the  place,  and  numerous  fragments  of 
these  have  come  tcbi^^^  iJjfioGlglewred 
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pool  was  placed  in  the  charge  of  a  priesthood, 
and  since  it  was  mainly  resorted  to  by  women, 
this  was  very  naturally  a  female  one.  Dose 
beside  it  stood  the  hut  of  the  public  fire  from 
which  the  same  women  mi^ht  fetch  embers  to 
rekindle  their  own  hearths,  and  which  was  ' 
under  the  care  of  the  same  priesthood,  the 
Vestal  Virgins.  These  were  "  the  daughters 
of  the  City,"  and  performed  for  the  State  all 
such  duties  as  in  each  household  were  per- 
formed by  its  womenkind.  They  were  furesent 
at  all  ceremonies  connected  with  the  harvest, 
they  brought  the  sacred  water  for  expiatory 
sacrifices,  they  cooked  the  sacred  cakes  of 


and  the  dwelling-place  of  the  King  and  Father 
of  the  primitive  Family  State  of  Rome.  Thus 
it  came  about  that  there  grew  up  in  the  south- 
eastern comer  of  the  valley,  around  the  spring, 
a  group  of  shrines  closely  connected  with  the 
earliest  beginnings  of  the  joint  city. 

In  the  diagonally  opposite,  and  north- 
western comer,  was  the  Comitium,  or  place 
of  political  assembling.  It  was  railed  off  by 
TulHus  HostiliuSf  who  built  the  first  Senate 
House,  or  Curia,  on  the  slope  of  the  hill 
above.  In  the  Comitium  stood  the  platform 
for  orators,  which  was  called  the  "rostra" 
because  it  was  decorated  with  prows  of  the 


Fig.  1. 


j 


The  Regia  {from  '*  Recent  Excavations  in  the  Roman  Forum.'*) 


the  mola  salsa,  and  they  kept  alight  the  fire 
upon  the  City  Hearth.  It  was  this  intimate 
connection  of  theirs  with  the  corporate  State 
which  gave  them  so  deep  and  abiding  a  sacred- 
ness  to  a  Roman  mind. 

The  Hut  of  the  Fire  was  called  the  "  Aedes 
Vestae,"  and  since  it  was  above  all  the  shelter 
of  the  hearth  of  the  city,  it  kept  throughout  its 
many  successive  re-buildings  the  circular  form 
of  a  primitive  hut,  such  as  we  see  in  the  clay 
hut-ums  found  in  early  Latin  cemeteries.  The 
dwelling  of  the  Vestals  adjoined  it,  and  close 
to  both  stood  the  Regia,*  "  the  royal  house." 

*  tigf.  X  anC  S  fma  OlBitntioni  in  Hrs.  BnitoB-Btown'a 
"Recent  Excavation!  la  the  Roman  Forum,  1898-1905," 
hava  been  kindly  lent  by  tbe  pnbliabtT)  Mr.  John  Morraj. 


ships  taken  in  naval  warfare.  In  the  Comitium, 
Boni  has  explored  23  archa;ological  strata,  these 
being  floors  laid  down  one  upon  another,  and 
each  one  scattered  with  relics  of  the  pottery 
and  the  sacrifices  of  the  Romans.  Seretial  pas- 
sages fi-om  Latin  writers  agree  in  stating  that 
there  was  here,  and  in  close  connection  with 
the  "rostra,"  a  "  Lapis  Niger,"  which  marked 
the  site  of  the  tomb  of  Romulus,  which  tomb 
was  guarded  by  two  lions  of  stone  (or  by  one). 
The  famous  Black  Stone  was  found  in  1899 
and  is  actually  a  trapezoidal  piece  of  black 
marble  pavement  let  into  the  white  pavement  of 
the  Comitium,  undoubtedly^n  order  to  hide 
from  view  certainoiiigieiR^  Go^^sfenonu- 
ments  which  it  covers,  while  for  evercommem- 


648 


JOURNAL  OF  THE  SOCIETT  OF  ARTS, 


J/^5.<feS> 


orating  their  position.  In  order  to  discover 
whether  a  tomb  of  Romulus  did  really  exist 
beneath  it,  Boni  dug  under  the  marble,  having 
suf^MHted  it  on  iron  props.  He  found  there  two 
bases  on  which  the  lions  may  well  have  stood, 
together  with  two  broken  columns,  the  one  con- 
ical, the  other  pyramidal,  in  shape.  Around 
them  lay  the  remains  of  a  great  sacrifice,  and 
many  votive  offerings.  Boni'sown  theory  isthat 
during  the  social  wars  of  the  Republic,  when  the 
plebeians  were  attempting  to  seize  a  share  in 
the  government  from  the  patrician  families  of 
pure  Roman  blood,  and  when  their  tribunes 
appropriated  the  "rostra"  for  their  own  dema- 


Fio.  3. 


AaCH^OLOGlCAL  STKATA  IN  THE  COUITIUU. 


^gic  harangues,  the  patricians  made  a  violent 
onslaught  upon  them.  The  ancient  monu- 
ments before  the  platform  were  broken,  but 
the  plebeians  performed  a  great  expiation,  and 
covered  down  the  ruin  with  black  marble 
brought  from  Cape  Matapan. 

The  pyramidal  column  is  covered  on  all  four 
sides  by  an  inscription,  written  houstro^hedon , 
and  in  Chalcidic  Greek ;  but,  in  spite  of  all 
efforts,  only  a  very  general  idea  of  the  meaning 
of  this  will  ever  be  gathered,  since  two-thirds 
of  it  are  broken  away. 

The  period  of  the  Republic  has  few  remains 
of  importance  in  the  Forum  which  distinctively 
belong  to  it,  although  it  is  very  clear  that  the 
notions  of  the  Romans  of  that  most  important 
time  in  their  history,  as  to  religion  and  as  to 


political  aims,  are  greatly  elucidated  by  the 
monuments  which  have  just  been  described. 
Pavements  and  mighty  drains  of  Cato  and  his 
contemporaries  can  indeed  be  pointed  out  in 
situ,  and  the  latest  discovery  is  one  which  must 
not  be  forgotten.  It  is  the  Lacus  Curtius. 
Ovid  remarks  that  in  the  spot  where  the  gulf 
opened  and  closed  upon  Mdrcus  Curtius, 
a  pavement  had  in  his  time  been  laid  down. 
This  pavement,  together  with  two  others 
beneath  it  has  come  to  light  in  the  centre  of 
the  Forum,  and  upon  it  is  part  of  the  altar 
where  sacrifice  was  performed  to  the  Manes 
of  Curtius. 

Julius  Cxsar  determined  to  put  an  end  to  the 

republic,  and  to  establish  an  autocracy  based 
upon  a  wide  democratic  popularity.  As  he 
planned  to  transform  the  State,  so  he  trans- 
formed  the  Forum.  The  buildings  in  it, 
whether  consecrated  to  religious  or  to  political 
uses,  had  been  orientiated  according  to  the 
sun's  course,  when  they  were  inaugurated 
by  the  augurs.  Walls  and  pavements  can 
be  seen  in  every  part  of  the  Forum  lying 
below  those  of  the  Empire,  and  set  upon  these 
lines.  One  by  one  each  was  rebuilt  or  changed 
by  Julius  Cxsar  and  by  Augustus,  and  in 
defiance  of  the  old  customs  of  inauguration 
the  new  imperial  Forum  grew  up,  a  broad  open 
square  following  the  natural  conformation  of 
the  valley  and  the  Capitol.  This  Forum  was 
dominated  by  the  new  Rostra  of  Caesar,  from 
which  the  orators  addressed  the  mob  assembled 
in  the  open  space,  and  no  longer  the  free  men 
of  the  Comitium.  It  was  lined  on  both  sides 
by  the  Basilica:  Julia  and  Emilia,  and  at  the 
further  end,  appropriately  enough,  stood  the 
temple  of  Divus  Julius,  just  behind  the  altar 
which  Augustus  erected  on  the  site  of  the  pjre 
of  the  great  dictate.  The  people,  as  they 
assembled  in  the  Forum,  saw  it  surrounded  by 
monoments  of  imperial  magnificence,  and  the 
lofty  temple  of  Julius,  together  with  the 
triumphal  arch  of  Augustus,  shut  the  primitive 
shrines  of  Vesta,  Jutuma,  and  the  Rcgia  out 
of  sight  and  out  of  mind.  In  order  to  enhance 
his  popularity,  Julius  determined  to  hold  the 
games  on  a  scale  of  greater  splendour  than 
before.  It  was  difficult,  as  may  well  be 
imagined,  to  find  room  for  this,  and  it  is  now 
found  that  he  tunnelled  its  length  and 
breadth  by  a  system  of  five  subterranean 
corridors.  By  means  of  these,  theatrical  pro- 
perties, fighters,  and  wild  beasts  were  brought 
beneath  the  arena,  and  were  hauled  up  to  it 
by  small  lifts.  There  are  ample  traces  of  the 
windlasses  by  which  these  were  worked.  The 
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corridors  when  found  were  quite  choked  with 
earth  and  rubbish,  and  now  that  they  have 
been  cleared  they  are  the  most  salient  proof 
which  could  be  found  of  Caesar's  political 
aims. 

Statius  tells  us  that  a  colossal  bronze  eques- 
trian statue  of  Domitian  was  set  up  under 
that  emperor  in  the  midst  of  the  Forum.  Its 
concrete  base  was  discovered  recently.  On 
searching  it  Boni  found  a  block  of  travertine 
embedded  in  the  concrete.  A  small  hole  in 
the  middle  of  it  contained  six  vases  of  a  very 
primitive  type,  a  type  indeed  which  was  in  us3 
as  we  have  every  reason  to  believe  about  the 
eighth  century  H.c.  Their  contents  comprised 
some  gold  ore.  We  know  that  Vespasian  in 
laying  the  foundation-stone  of  the  temple  of 
Jupiter  placed  in  it  unsmelted  precious  metals, 
and  there  can  be  little  doubt  that  we  have 
here  the  remains  of  the  inaugural  votive 
offering  of  Domitian's  monument,  contained 
in  what  the  Romans  called  "  Vasa  Num^,'' 
i.e.^  vases  made  in  imitation  of  those  actually 
in  use  under  the  King,  whom  they  revered  as 
the  founder  of  the  religious  institutions  of  the 
city. 

Outside  the  Forum  a  most  beautiful  monu- 
ment of  Augustus  has  recently  been  partially 
explored  by  Signor  Pasqui,  the  "Ara  Pacis 
Augusts."  It  was  dedicated  in  the  year 
9  B.C.  by  the  Senate,  in  commemorarion  of 
the  victories  of  Augustus,  and  of  the  opening 
of  that  golden  age  of  Peace  which  it  was 
hoped  that  they  might  bring  to  the  Roman 
world.  It  consisted  of  an  altar  of  sacrifice 
raised  on  a  platform,  and  snrrounded  by  a 
marble  enclosure  wall  covered  with  carvings 
in  relief,  both  on  the  inner  and  the  outer  side. 
A  large  number  of  slabs  from  this  wall  have 
long  been  at  the  Villa  Medici,  others  in  the 
Vatican,  the  UfBzi,  and  the  Terme  Museum. 
Only  recently,  however,  has  it  been  recognised 
that  they  were  connected,  and  that  they  be* 
longed  to  the  Ara  Pacis,  and  in  consequence, 
Pasqui  was  entrusted  with  the  further  ex- 
ploration of  the  site  from  which  they  came. 
Many  more  fragments  have  come  to  light  as 
well  as  the  plinth  of  the  wall. 

The  outer  face  of  the  screen  had  a  frieze 
which  represented  a  procession  of  majestic 
and  dignified  Romans,  led  by  the  Emperor 
Augustus,  to  do  sacrifice  at  a  shrine.  They 
comprise  four  Flamines  and  other  priests,  as 
well  as  the  ladies  of  the  Imperial  Family,  and 
portrait  figures  of  Tiberius,  Drusus,  and  others. 
The  sacrifice  is  offered  by  a  symbolical  figure 
representing  the  "  Senatus  Romaous,"  at  a 


rustic  stone  altar.  The  shrine  is  shown  as  that 
of  a  graceful  reclining  woman  surrounded  by 
the  emblems  of  fertility.  She  has  been  usually 
explained  as  "  Tellus,"  but  may  equally  wel) 
represent  Augustan  Peace,  surrounded  by  the 
accompaniments  of  Fruitful  Earth.  The  frieze 
may  be  regarded  as  the  marble  counterpart  of 
the  Carmen  Seculare,  which  is  filled  with 
rejoicing  over  the  prosperity  which  was  ex- 
pected as  the  result  of  Augustus's  rule.  This 
processional  frieze  challenges  comparison  with 
that  of  the  Parthenon,  and  in  the  contrast 
between  them  lies  the  difference  between  the 
ideals  of  Greek  and  Roman.  Upon  the 
Parthenon  all  dignity  and  majesty  is  concen- 
trated in  the  figures  of  the  "  Deathless  Gods,"* 
the  people  are  fall  of  Hghthearted  gaieQr,  aad 
not  one  of  them  is  individually  f:haracterised. 
The  true  religion  of  the  Romans  was  their 
loyalty  to  the  State  and  its  officials ;  hence- 
upon  the  Roman  frieze  the  dignity  and 
clearly  marked  personality  of  the  latter  t& 
the  first  quality  which  strikes  the  spectator^ 
and  the  figure  of  the  worshipped  is  marked  by 
a  merely  symbolic  grace.  Augustus  knew 
how  to  use  every  Roman  feeling  of  devotion  to- 
early  political  and  religious  traditions  as  yet 
one  further  aid  to  his  own  greatness.  He- 
called  himself  Tribune  of  the  Flebs  for  life^ 
and  associated  himself  with  the  institution  of 
the  Flamines  as  well  as  mth  that  nature-wor- 
ship, which,  as  we  have  seen,  had  always  had> 
so  strong  a  hold  on  the  devotion  of  the  Romatt 
mind.  Where  Julius  had  openly  grasped  at 
absolutism  and  had  fallen,  Augustus  built  u[b 
his  power  by  diplomacy  and  succeeded. 


DISCUSSION. 

The  Cbair&ian  said  it  was  only  occasionally  that 
the  members  of  the  Society  had  the  oi^xwtiinity  and 
pleasnie  of  hearing  a  p^ier  read  by  a  lady ;  and  he- 
was  sure  evayme  present  would  agree  with  lUm  that 
the  presence  of  Hib.  Burton-Brown  had  been  voy 
welcome,  and  that  they  had  Ibtened  to  her  adourable- 
paper  with  veiy  great  appreciation.  There  most  he- 
rn any  members  whose  professtonal  and  business 
duties  prevented  them  visiting  the  interesting  {daces- 
of  the  world;  and  on  looking  at  the  wonderful 
photographs  which  had  been  shown  he  could  not  help- 
feeling  what  a  great  debt  everyone  owed  to  the  great 
improTements  that  bad  been  made  in  photogtaidiy 
during  the  last  20  years  by  means  of  which  tfae- 
treasares  of  the  world  had  been  brought  to  their  Tery 
door;  in  &ut,  there  wete  comparativdy  few  places  of 
great  hiterest  which  were  sot-to  a  certdn  extent 
known,  thanks  to  thUffiigoddt^iUvQ^i^i^lIke  the 
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autfaoress,  who  wandered  about  the  woild  with  tbdr 
«yes  o;>en  for  any  artistic  possibilities,  with  camera 
ready  to  be  toached,  and  with  the  pocket-book  handy 
in  which  to  take  down  notes.  Although  great  artistic 
institutions  sent  their  promising  students  to  Rome, 
it  was  on  the  camera  that  the  majority  of  students 
fnust  rely  if  they  wished  to  increase  their  artistic 
Icnowledge  by  constant  reference  to  the  antique. 
The  thoughts  of  every  student  turned  to  Rome,  and 
it  was  not  surprising  that  it  should  be  so  when  one 
looked  at  the  beautiful  specimens  of  architecture  and 
sculpture  that  were  constantly  being  shown  on  the 
well-known  screen  of  the  Society.  Only  the  pre- 
vious day,  Mr.  Starkie  Gardner  gax-e  a  most  in- 
teresting lecture  at  the  Society  on  Bronze,  and 
there  again  the  Hnest  work  was  Italian;  in  fact, 
which  ever  way  they  turned,  if  the  papers  were  in 
any  way  connected  with  art,  the  screen  was  bound  to 
have  some  representation  of  Roman  art  upon  it.  It 
was  not  only  in  art  matters,  however,  but  in  other 
subjects  that  Roman  influence  predominated.  For 
instance,  he  noticed  in  the  paper  Mrs.  Burton-Brown 
mentioned  that  in  the  arena  the  wild  beasts  were 
taken  up  to  the  performance  by  lifts,  in  the  same  way 
that  similar  performances  were  conducted  at  the 
Hippodrome  or  the  Colisenm  at  the  present  day.  An 
open-air  hospital  had  also  been  mentioned,  which 
made  one  believe  that  periiaps  the  modem  cure  for 
diseases  of  the  lungs  was  not  so  very  modern  after 
aU. 

Prof.  Flinders  Petrik,  F.R.S.,  stated  he  had 
come  to  the  meeting  with  the  hope  of  getting  a  clearer 
crystallisation  of  ideas  in  regard  to  the  discoveries 
which  bad  been  made  during  recent  years  in  tbe  Forum, 
and  he  bad  been  amply  rewarded.  He  would  only 
say  how  glad  all  the  members  were  to  have  the 
■various  discoveries  so  well  oriented  and  put  together 
fa  order  that  they  might  grasp  them  more  clearly  and 
see  thor  meaning  more  distinctly,  thus  bdng  better 
prepared  for  looking  over  the  ground  the  next  time 
they  passed  through  Rome. 

On  the  motion  of  the  Chairman,  a  hearty  vote  of 
thanks  was  accorded  to  Mrs.  Buiton-Brown  for  her 
interesting  paper,  which  Mrs.  Burton-Brown  briefly 
Admowledged,  and  the  meeting  terminated. 


LARGE  IRRIGATION  SCHEME  FOR  THE 
PUNJAB. 

The  Government  of  India  has  jtist  published  the 
report  of  the  Chief  Engineer.  Mr.  J.  Benton,  C.I.E., 
-on  the  Project  Estimates  of  the  Upper  Jhelum, 
'Upper  Chenab,  and  Lower  Ban  Doab  Canals,  the 
conitraction  of  which  has  been  recently  authorised. 
The  entire  scheme  is  one  of  considerable  import- 
ance and  magnitude,  involving  an  expenditure  of 
Rs.  7.82,38,925  (a[q[Hi(Hdmate]y,;^5,2 16,000).   Of  the 


three  canals,  the  Upper  Jhelum  Canal  is  to  irrigate 
portions  of  the  Upper  Jedi  Doab.  and  convey  the 
surplus  water  of  the  Jhelum  to  the  Chenab  River, 
tailing  in  above  the  head  works  of  the  existing  Chenab 
Canal.  The  Upper  Chenab  Canal,  is  to  commence 
opposite  Sialkot,  and  to  draw  off  as  much  water  as  is 
tailed  in  by  the  Upper  Jhelum  Canal,  is  to  proceed 
through  Gojranwaia  to  the  l^vi,  iirigating  portions 
of  the  Upper  Rechni  Doab.  The  Lower  Bari  Doab 
Canal,  is  to  start  from  the  end  of  the  Upper  Chenab 
Canal  and  to  irrigate  the  Lower  Bari  Doab  tract. 
The  following  Table  gives  the  leading  particulars 
concerning  the  cold  weather  supply  in  the  Punjab 
riven: — 

1.  River  Indus.— Wholly    unutilised   at  present. 

Surplus  cold  weather  supply  in  cusecs,  9,434 
(minimum).  Tracts  to  be  served  with  cold 
weather  siipply~(i.)  Sind  Sagar  Thai,  {ii.) 
Sidhnai  Canal,  (iii.)  Chenab  series  of  canals, 
Mooltan  district. 

2.  River  Lower  Jhelum  Canal.  Balance 

wasted  at  present.  After  setting  aside  2,000 
curecs  for  the  Lower  Jhdom,  the  avetage  amount 
of  surplus  water  throughout  the  cold  weather 
wiD  be  from  5,651  to  7,946  cusecs  in  dry  and 
ordinary  years  respectivdy.  Tracts  to  be  served 
with  surplus  cold  weather  supply — (i.)  Upper 
Jech  Doab,  by  proposed  Upper  Jhelum  Canal, 
(ii.)  Upper  Rechna  Doab,  by  proposed  Upper 
Chenab  Canal,  (iii.)  Lower  Bari  Doab,  by  jxo- 
posed  Lower  Bari  Doab  Canal. 

3.  Riivr  CAenoA.— All  utilised  by  existing  Lower 

Chenab  Canal.  Surplus  oM  weather  si^iply,  nil, 

4.  Jtiver  Jlavi.—ASl  utilised  1^  existing  Upper  Bari 

Doab  and  by  Kdlmai  Canals.  Soiiplas  cold 
weather  supply,  nH. 

5.  JttTfr  Jieas. — Wholly  irautilised.    Flows  into  the 

Sutlej  at  Hariki.  Surplus  cold  weather  supply 
in  cusecs,  4,000  (minimum). 

6.  River  Suilej. — Wholly  utilised  at  oflF-take  of 

Sirhind  Canal  at  Rupar.  Ko  surplus  water,  but 
receives  a  supply  at  the  confluence  of  the  Beas 
of  4,000  cusecs.  Beas  River  to  be  wholly  used 
for  Satkj  Vall^,  riverain  tracts,  and  high  land 
on  each  side. 

7.  River  /«mmi.— Wholly  utilised  by  Eastern  and 

Western  Jnmna  Canals.  Surplus  cold  weather 
supply,  nil. 

Considerable  attention  was  given  dating  the  period 
of  drafting  the  scheme  to  the  question  of  a  suffidency 
of  water  for  irrigation  daring  the  cold  weatber.  From 
observations  of  the  available  suppty  which  had  been 
collected  daring  the  preceding  fourteen  years,  it  was 
found  that  in  ordinary  years,  which  occur  twice  in 
four  years,  there  was  a  satbfactory  surplus.  In 
favourable  years  (occurring  once  in  four)  a  larger 
margin,  in  dry  years  a  bare  margin,  while  in  extra- 
ordinarily dry  years  there  would  be  a  deficiency  of 
II  per  cent.,  an  amount  which  occasionally  occurs 
with  existing  canals.    In  this  connection  the  con 
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version  of  the  Woolar  Lake  into  a  great  reser\'oir  for 
the  stor^e  of  6ood  water  has  been  mooted.  As  an 
additional  supply  is  only  required  at  rare  intervals, 
the  consideration  of  this  project  is  for  the  present 
postponed. 

The  following  are  the  leading  particulars  concern- 
ing the  three  canals :— 


Ciuial. 

Futicnlars. 

y 

il 

!  Lower 
'  fiari  Doab. 

Length  of  Slain  Uae  (miles) 

99 

4i 

Len^h  of  Branches  (mtles) 

4S 

i»3 

113 

Lencth  of  Dittribntaries  ) 
(miM  \ 

56^ 

1,093 

1,060 

Diichuse   st  Head   of  1 
Main  Line  (cusecs)  f 

8,500 

ii,6g4 

6,481 

Annua]  Iipsatioa  lacrea)  ... 

344.960 

648.367 

882,538 

Annual  Grou  Rmnua,  \ 
IHrect     ud    Indirect  \ 

33,14,789 

4S'3».640 

Annual    Nett    Rcvi^nne,  1 
Direct     and     Indirect  1 

13.60,7  JO 

i5.66,4aa 

38,70,744 

In  order  to  popularise  the  speedy  development  of 
irrigation,  Mr.  Benton  suggests  that  on  all  old  village 
lands  water  should  be  supplied  free  for  one  crop,  and 
at  half  rates  for  the  next.  Such  a  procedure  would 
hasten  the  extension  of  irrigation  by  facilitating  the 
rapid  construction  of  watercourses  through  privately- 
owned  lands,  a  work  of  much  importance,  HaUe  to  be 
delayed  if  great  inducements  are  not  offered. 

The  annual  amount  of  land  to  be  irrigated  by  these 
canals  is  estimated  to  be  1.875,855  acres,  while  it  is 
highly  probable  that  this  will  exceed  2,000,000  acres 
as  the  works  become  fully  dc^'eloped.  Several  very 
important  reasons  are  given  for  the  sanctioning  of 
this  important  project.  Among  these  may  be  cited 
several  which  are  also  commdn  to  all  irrigation 
schemes,  and  which  unhappily  represent  the  state  of 
affairs  in  many  districts  where  irrigation  is  impos< 
siUe.  On  their  completion  (amines  will  for  ever 
cease  in  the  Gujrat  district,  which  will  be  irrigated 
by  the  Upper  Jhelum  Canal ;  the  dense  popnlatitm  of 
the  Upper  Rechna  Doab,  to  be  irrigated  by  the 
Upper  Chenab  Canal,  will  find  thar  circumstances 
greaUy  improved  ;  while  the  Sharakpur  Tahail  of  the 
Lahore  district  will  become  as  prosperous  as  the 
Chanab  Canal  Colonies,  and  the  great  uafructuous 
dry  jungle  wastes  of  the  Lower  Bari  Doab,  to  be 
irrigated  by  the  Lower  Bari  Doab  Canal,  will  become 
one  of  the  richest  and  most  fruitful  in  the  province. 
In  addition,  the  widespread  failure  of  crops  depen* 
dent  on  rainfall  in  Gujrat,  Shahpur,  Gujranwala, 
Lahore,  Hontgtnnety,  and  Mooltan  districts,  may  be 
expected  to  practically  cease  for  those  portions  of 
these  districts  which  lie  within  the  tracts  commanded 
by  the  proposed  works. 
Quite  apart  from  these  important  humanitarian  con- 


siderations, the  available  food  produce  of  the  country 
will  be  greatly  increased,  with  the  result  that  Govern- 
ment  railway  receipts,  wluch  alivays  benefit  by  trriga- 
titm  works,  will  be  greatly  increased.  PartoftheLowor 
Bari  Doab  will  be  available  for  coloi^tion,  and  thus 
Telie\-e  the  congestion  in  certain  other  districts,  and 
at  the  same  time  afford  the  Government  the  oppor- 
tunity of  rewarding  many  of  its  deserving  servants. 
Industrially,  also,  great  developments  are  certain  to- 
accompany  the  rise  of  a  prosperous  agricultural 
population.  Provision  is  made  in  the  scheme  for 
the  construction  of  21  flour  mills,  containing  270 
stones ;  these  are  estimated  to  cost  45[j,ooo  rupees^ 
and  to  yield  a  nett  annual  revenue  of  1,12,800  rupees. 
There  are  two  falls,  over  30  feet,  at  the  head  of  the 
Gujrat  branch,  and  one  at  the  tail  li  feet,  which 
might  be  used  for  generating  electric  taergy  for 
transmission  elsewhere. 

Allowing  for  the  enhanced  land  revenue  which  wil^ 
be  obtainable,  the  three  projects  will  yield  a  hand- 
some net  proGt  of  about  Rs.50,00,000  annually  ^ter 
defraying  working  expenses  and  meeting  uterest 
charges.  Apart,  however,  from  the  fact  that  this 
large  scheme  ofTers  a  financial  profit,  there  wiH  be- 
none  who  can  honestly  controvert  Mr.  Benton's 
claim  that  "  Government,  by  executing  these  woriis, 
'will  make  a  great,  an  e\-erlasting,  and  a  praiseworthy 
advance  in  its  boieficent  administration  of  thib 
countr}'." 


GERMAN  TRADE. 

Mr,  Consul-General  Schwabach's  report  on  the 
trade  of  Germany  for  1904  {No.  3  333  Annual  Series^ 
affords  abundant  evidence  of  the  continual  expansion 
of  the  industrial  enterprise  of  the  Empire.  Whilst 
1904  cannot  be  described  as  an  exceptionally  good 
year,  the  condition  of  German  trade  and  industry 
was,  perhaps,  the  Consul-General  thinks,  "  better  on 
the  whole  than  that  of  any  other  European  country."* 
A  significant  feature  of  the  trade  returns  is  the  evi- 
dence they  afford  of  the  increasing  importance  of  the- 
export  trade  in  machinery  and  highly-finished  iron 
goods,  testifying,  as  it  does,  to  the  unremitting  and 
successful  efforts  of  the  German  muiufactuter  to  torn 
out  good  work  at  moderate  prices,  in  fiiGt,  at  lower 
prices  than  his  competitors.  The  iron  indDStiy, 
the  manufacture  of  machinery  and  instruments,  and  the 
electrical  and  chemical  industries,  at  present  form  the 
centre  of  industrial  life  in  Germany.  But  the  great 
expansion  of  the  iron  works  necessitated  either  ao- 
enormous  increase  in  the  inland  demand,  or  an  exten- 
sion of  the  export  trade  if  the  works  were  to  be  fully 
or  even  moderately  employed.  With  but  a  slowly 
increasing  inland  demand,  and  a  greatly  rednced 
export  trade,  the  record  production  of  lo,o86,oo(> 
metric  terns  of  pig  iron  in  1903  was  only  just  main* 
tained  in  1904,  and  the  increase  in  the  output  of  cc^ 
and  also,  to  a  considerable  degree,  of  coal,  was 
smaller  than  in  the        preceding  year^.  ,  Althongb 
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tbe  iron  and  steel  works,  afler  completion  of  the 
extmsions  and  improvements  had  been  decided  upon 
during  the  period  of  great  expansion,  are  capable 
of  a  much  higher  production  than  they  are  likely  to 
dispose  of  for  some  years  to  come,  the  existing 
iron  works  are,  says  the  Consul-General,  being 
constantly  augmented  by  the  erection  of  new  fur- 
naces and  the  carrying  out  of  extensive  improvements 
and  modeniisations.  "The  policy  of  expansions  for 
which  there  is  no  present  need,  would  seem  to 
indicate  great  confidence  in  the  possibilities  of  the 
industry,  possibilities  which  must  be  looked  for 
primarily  in  ihe  export  trade,  as  the  inland  market, 
though  capable  of  improvement,  is  of  limited  extent. 
Great  attention  is  paid  to  reducing  the  cost  of  pro- 
dnction  to  a  minimnm,  and  manufacturers  constantly 
nrge  the  reviaon  of  the  goods  tariff  of  the  German 
railways,  and  the  construction  of  new  waterways,  dn 
order  to  lessen  the  cost  of  transport.  There  is  also  a 
growing  tendency  to  make  each  iron  and  steel  works 
as  complete  as  possible,  and  practically  independent 
as  regards  raw  materials,  and  so  further  concentrate 
within  ^ngle  works  the  whole  process  of  production 
from  the  smelting  of  the  iron  to  the  finished  article." 

A  Table  dealing  with  the  motor-car  industry  is  de- 
serving of  attention.  The  export  of  motor  cars  from 
Germany  more  than  doubled  within  the  last  year. 
The  total  exports  of  automobiles  in  metric  tons  in 
1902  amounted  to  527,  in  1903  to  588,  and  in  1904  to 
1,309.  Of  this  export  299  tons  were  exported  to  the 
United  Kingdom  in  addition  to  235  under  the  head 
of  *' other  motor  vehides,"  434.  to  France,  221  to 
Austria-Hungary,  and  the  re^  to  various  other 
continental  countries.  On  the  other  hand  Germanv 
imported  846  metric  tons  of  automobiles,  and  59  of 
"other  motor  vehicles,"  Of  the  former  almost  75 
per  cent,  were  imported  from  France,  and  only  19 
tons  from  the  United  Kingdom ;  of  the  latter 
description  50  tons  were  imported  from  the  United 
Kingdom. 

In  Germany,  as  elsewhere,  the  growing  demand  for 
induslrial  labour  is  thinning  the  country  side.  Urban 
life  offers  strong  inducements  to  the  rural  population  in 
the  form  of  higher  wages,  greater  independence,  often 
better  housing  and  treatment,  and  greater  facilities 
for  amnsement.  The  hope  that  the  agricuttiual 
labour  bureaux,  which  were  considerably  extended  a 
few  years  ago,  and  systematically  connected  with 
labour  industrial  bureaux,  would  benefit  agriculture 
by  facilitating  the  exchange  of  industrial  hands  has 
not  been  fulfilled.  "  In  the  year  of  depression,'* 
■writes  the  Consul-General  (1901-02),  "  they  no  doubt 
helped  to  draft  a  part  of  the  surplus  population  back 
to  the  country,  but  they  proved  powerless  at  the  first 
symptoms  of  returning  industrial  activity.  Farmers, 
are,  of  coone,  greatly  agitated  by  this  state  of 
affairs,  and,  ance  they  cannot  compete  on  equal 
terms  with  the  manufketnrtng  industries,  they  op^y 
■d^te  the  repeal,  or  at  least  restriction,  of  the 
"trdxngigkeit"  or  liberty  of  movement  of  the 
^Sdcaltnrat  population  in  order  to  secure  an  adequate 


supply  of  agricultural  labour."  The  great  and  ever- 
increasing  dearth  of  agricultural  labourers,  particu- 
larly in  Eastern  Germany,  makes  it  necessary  to 
prevent  as  far  as  possible  the  hitherto  frequent  breach 
of  contracts  on  their  part.  With  this  object  a  Bill 
has  been  laid  before  the  Prussian  Diet  imposing 
heavy  penalties  on  agricultural  labourers  and  farm 
handsforbreach  of  contract.  It  stipulates,  interalia, 
that  whoever  engages  labourers,  farm  hands,  or  ser- 
vants whom  he  knows,  or  might  have  known  to  be 
under  contract  of  service  with  another  employer, 
shall  be  liable  to  a  fine  of  ^^7  los.,  or  a  corresponding 
period  of  imprisonment,  and  a  similar  penally 
applies  to  agents,  middlemen,  or  others  who  induce 
or  persuade  farm  labourers  or  ser^-ants  to  quit  service 
n  contiaveotion  of  their  agreements,  or  who  as^ 
them  to  take  service  elsewhere  while  still  bound  by 
contract. 


AUSTRALIAN  BUTTER  AND  CHEESE.* 

Although  small  experimental  shipments  of  Austra- 
han  butter  had  been  made  to  London,  at  intervals, 
during  the  last  forty  years,  mostly  in  air-tight  cases, 
it  was  only  recently  that  the  possibilities  ofitsfomuog 
a  regular  article  of  export  became  apparent.  Much 
of  the  experimental  butter  was  found  equal  in  appear- 
ance, flavour  and  quality  to  the  finest  imported  from 
Normandy,  from  which  it  could  not  be  distinguished 
when  packed  in  the  French  manner.  But  the  com- 
paratively high  prices,  occanoned  by  the  heavy  cost 
of  freight,  and  the  almost  total  absence  of  cold 
storage  accommodation  on  both  steam  and  sailing 
\-essels,  proved  an  almost  insuperable  obstacle.  As 
these  difficulties  became  surmounted,  and  it  was 
found  passible  to  place  Australian  butter  on  the 
British  market  at  fairly  remunerative  prices,  the 
dairy  farming  industry  began  to  expand  rapidly 
in  New  South  Wales  and  Victoria,  and,  subse- 
quently, in  Queensland,  in  which  there  are  extensive 
areas,  embracing  a  total  of  several  thousand  square 
miles,  admirably  adapted  for  dairying  purposes.  At 
the  end  of  1903  the  estimated  number  of  dairy  cows 
in  the  Commonwealth  was  1,370,706,  of  which  all, 
save  115,108,  are  found  in  the  three  States  above 
mentioned.  The  estimated  quantity  of  milk  pro- 
duced was  343,009,000  gallons,  the  total  value  of  the 
milk,  butter,  and  cheese  obtained  being  ^5,547,000. 
The  quantity  of  butter  obtained  in  1 903  was 
100,678,000  lbs.,  Victoria  leading  the  way  with 
46,686,000  lbs.,  and  New  South  Wales  following 
with  38,727,000.  The  cheese  production  amounted 
to  13,659,000  lbs.,  of  which  Victoria's  share  was 
5,682,000  lbs.,  and  that  of  New  South  Wales 
4,748,000  lbs.  The  surplns  production  available 
for  export,  after  supplying  local  requirements,  was : 
butter,  38,675,25811)8,;  and  cheese,  1,920,914  lbs. 
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Id  1904  the  production  of  butter  became  enonnonsly 
increased,  and  it  is  anticipated  that  the  advance  will 
be  msintained  in  1905,  especially  in  Queensland, 
where  a  considerable  portion  of  the  coastal  belt 
possesses  a  rich  soil,  with  a  fairly  copious  rainfall, 
while  the  climatic  conditions  are  apparently  favour- 
able to  the  production  of  large  quantities  of  milk. 
Con^derable  portions  of  the  inland  districts  are  also 
bdng  utilised  for  dairy  farming  purposes,  the  monthly 
payments  for  milk  supplies  at  'Warwick  alone  reach- 
ing a  total  of  1,500.  In  New  South  Wales  the 
exports  of  butter  have  risen  from  284,257  lbs.  in 
1889,  to  7.461.575  lbs.  in  1903  ;  in  Victoria, 
from  505,478  lbs,  in  1889,  to  15,908,342  lbs.  in 
1903;  in  Queensland,  from  1,064  lbs.  '893,  to 
^51,501  lbs.  in  1903 ;  and  in  South  Australia,  from 
J0,050  lbs.  in  1890,  to  453.656  lbs.  ^in  1903.  In 
1900  New  South  Wales  exported  8,477,617  lbs.; 
Victoria,  26,185,679  lbs.;  while  in  1894  the  South 
Australian  figures  were  1,233,539  lbs.  These  were 
favourable  years.  In  New  South  Wales  the  coastal 
-districts  south  and  north  of  Sydney  are  among  the 
finest  in  existence,  the  bulk  of  the  milk  consumed  in 
4he  State  being  obtained  from  the  Illawarra  regfon, 
where  the  pasturage  is  of  a  most  luxuriant  character, 
■especially  in  the  country  watered  by  the  Shoalhaven 
River,  the  rich  alluvial  Hats  on  either  side  of  the 
stream  being  studded  with  plump,  sleek  dairy  cattle, 
which  any  British  or  other  gentleman  farmer  would 
be  proud  of  possessing.  Neither  P'rance  nor 
Denmark  can  produce  butter  of  a  finer  quaUty 
thao  that  made  in  this  part  of  the  Common- 
wealth. Victoria  is  fortunate  in  the  possession  of 
rich  natural  pastures,  which,  as  in  portions  of 
the  other  States,  renders  unnecessary  much  of  the 
artificial  feeding  indispensable  in  colder  couiUries.  A 
considerable  portion  of  the  butter  and  cheese  pro- 
duction is  based  on  the  co-operative  system.  The 
dairy  farmers  supply  the  creameries  and  butter  fac- 
tories with  milk  on  certain  terms  periodically 
arranged,  the  payments  being  in  accordance  with 
the  quahty  of  the  milk.  They  also  participate  in 
the  profits  obtained  from  the  sale  of  the  butter 
and  cheese.  The  skim  milk  is  used  for  feeding 
[Mgs.  The  number  of  butter  and  cheese  factories 
in  Victoria  in  1903  was  207;  there  were  also  281 
creameries,  the  total  number  of  hands  employed 
ii3'9>  and  the  value  of  the  buildings, 
machinery,  plant,  &c.,  ;^524,448.  In  New  Sooth 
Wales  there  were  125  butter  factories  and  97 
creameries,  employing  951  hands,  the  value  of  the 
machinery,  plant,  &c. ,  exclusive  of  land,  buildings, 
&c.,  being  ;(^i82,567.  With  the  opening  up  of 
fresh  country  by  means  of  railway  and  other  means  of 
communication,  and  the  subdivision  of  extensive  areas 
alienated  in  bygone  years  and  now  required  for 
closer  settlement,  a  further  expansion,  on  a  most 
extensive  scale,  is  inevitable.  A  gcod  dairy  farm  in 
experienced  and  industrious  hands  is  said  to  be  a 
surer  source  of  competence,  if  not  wealth,  than  would 
be  the  possession  of  a  rich  gold  nune. 


STATISTICS   OP   THE  FEDERATED 
MALAY  STATES. 

There  was  published  in  the  autumn  of  1904,  at 
Kwala  Lumpur,  the  capital  of  the  Federated  Malay 
States,  a  Blue-book  entitled  "Manual  of  Statistics 
Relating  to  the  Federated  Malay  States."  Its  com- 
piler, Mr.  A.  R.  Venning,  the  Federal  Secretary  of 
the  Federated  Malay  States,  explains  in  the  intro- 
duction that  "  The  pubhcation  of  a  Blue-book  for 
the  Federated  Malay  States  in  the  form  adopted 
the  Cdlonial  06Sce  foixaeia  Briti^  Colonies  has  not 
hitherto  been  found  [wacticable  under  existing  condi- 
tions ;  but,  at  the  same  time,  there  is  ample  endeuce 
of  a  demand  for  statistics  to  show  the  position  of 
these  States  in  respect  of  such  matters  as  Population, 
Financial  Prosperity,  Trade,  Customs  Duties,  Railway 
Construction,  &c."  To  meet  this  demand,  this  Blue- 
book,  printed  at  the  Government  printing  office,  has 
been  prepared.  It  gi\-es  a  complete  list  of  all  taxes, 
duties,  fees,  &c.,  in  connection  with  mines,  forests, 
harbours,  and  other  sources  of  wealth,  or  branches  of 
industry  which  lend  themselves  to  taxation.  Par- 
ticulars are  also  given  of  the  revenue  and  expenditure 
of  Ferak,  Sdangor,  Negri,  Sembilan  and  Pahang ; 
since  1875,  in  the  case  of  the  first  three,  and  since 
1889  in  the  case  of  the  State  last  mentioned.  The 
amount  of  revenue  collected  under  various  heads  is 
recounted,  nearly  one-half  being  obtained  in  the 
shape  of  an  export  duty  on  tin.  The  Federated 
Malay  States  possesses  a  Public  Works  Department, 
which  has  done  a  great  deal  towards  the  development 
of  the  country.  During  the  past  five  years  3,731,508 
dols.  have  been  expended  on  the  construction  of 
roads,  streets,  and  bridges.  As  regards  the  mileage 
of  roads,  there  have  bem  constructed  and  maintained 
r,079  miles  of  metalled  cart  roads,  400  miles  of  other 
cart  roads,  and  683  miles  of  bridle  paths.  The 
capital  expenditure  on  some  340  miles  of  railway 
open  for  traffic  amounted,  on  December  31st  last,  to 
31,060,657  dols. 

As  regards  area  and  population,  the  gross  area  of 
the  four  States  amounts  to  26,380  squaie  miles,  of 
which  523,408  acres  are  alienated  under  permanent 
title  for  agricultural,  and  290,002  acres  for  mining 
purposes.  Forest  reserves  of  a  total  area  of  242,816 
acres  have  been  provided.  The  bulk  of  the  agri- 
cultural land  is  given  to  rice  cultivation,  125,811 
acres  bdng  under  this  crop.  Cocoanuts  are  grown 
on  74,650  acres,  bqiioca  on  39,731  acres.  Rubber  is 
cultivated  on  24,551  acr^  cpflfee  on  22,701,  and 
sugar  on  17,729  acres.  Some  25  acres  have  been 
planted  with  cotton.  The  total  population  at  the 
time  of  the  last  census  amounted  to  678,595  persoits, 
of  whom  1,422  were  Europeans  or  Americans,  1,532 
were  Eurasians,  299,739  Chinese,  312,486  Malays 
and  miscellaneous  aboriginal  inhabitants  of  the  Malay 
Archipelago,  58,211  Tamils  and  other  Indians,  and 
2,582  other  races.  Of  the  Cbinese  population,  6,056 
are  Straits  bran,  and  27,155,  or,-practicaIlx>  i  in  n* 
are  females.  Digitized  by  CjOOglC 
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Import  and  export  trade  returns  arc  given,  the 
fiMmer  ia  1903  bring  sHgbtty  under  48,000,000  dols., 
and  the  latter  slightly  over  80,000,000  dels.  Of 
individual  items  of  import,  live  animals,  food,  drink, 
And  narcotics  account  for  rather  less  than  two* 
thirds,  or  30.112,685  dols.,  manufactured  articles  of 
^>933i748  dols.,  and  bullion  and  Bpede  iat  6,362,772 
dols.  The  chief  item  in  the  export  returns  is  that  of 
73» 500,000  dols.  for  raw  materials,  consisting  mainly 
of  tin  and  tin  ore.  Id  connection  with  this  latter, 
several  columns  of  figures  are  given  of  the  weight  of 
tin  and  tin  ore  exported,  bat  an  enumeration  of  the 
values  is  lacking. 

This  interesting  review  closes  with  some  meteoro- 
logical tables,  and  a  note  on  the  chief  features  of  the 
meteorology  of  the  Federated  Malay  States  by  Mr. 
A.  E.  Young.  It  appears  that  "  the  climate  of  the 
Federated  Malay  States  is  very  uniform,  and  can  be 
described  in  general  terms  as  hot  and  moist.  The 
annual  rainfall,  except  in  places  close  to  the  monntun 
nmges,  is  about  90  inches.  In  towns  such  as  Taij^g, 
Tapah,  Selama,  &c.,  dose  to  high  mountains,  upwards 
of  50  per  cent,  more  is  registered,  the  average  often 
years*  record  at  the  first-named  being  164  inches. 
There  is  no  well-marked  dry  season.  Generally 
speaking,  July  is  the  driest  month,  but  has  seldom 
anywhere  a  less  rainfall  than  inches.  The  wettest 
season  is  from  October  to  December,  and  there  is 
another  wet  season  of  slightly  less  degree  daring 
March  and  April.  Rain  rarely  falls  before  1 1  a.m.. 
so  that  ax  hours  of  out-door  work  can  generally  be 
depended  upon  all  the  year  round. 

"Ihe  peerage  maximum  temperature  occnning 
between  i.oun  and  3  p.m.,  is  in  low  country  just 
under  90  deg.,  and  the  average  minimnm  occurring 
just  before  sunrise  is  just  over  70  deg.  The  general 
mean  temperature  is  just  about  80  deg.  There  is 
very  little  change  in  the  mean  monthly  temperature 
during  the  year,  the  average  of  ten  years'  readings  in 
Taiping  exhibiting  a  difference  of  only  3*2  deg. 
between  the  mean  temperature  of  May,  the  hottest, 
and  of  December,  the  coldest,  month  of  the  }ear." 


SISAL   PRODUCTION    IN  THB 
PHILIPPINES. 

Maguey  or  nsal  fibie  has  a  variety  of  uses  in  nearly 
all  dvHised  conntries  of  the  world.  In  the  United 
States  it  is  used  principally  for  binder  twine,  also  for 
^ps*  ropes  and  cables  and  for  small  cordage.  In 
Mexico  and  South  America  it  is  employed  in  the 
manufacture  of  lines,  nets,  hammocks  and  saddle 
cloths.  In  European  countries  it  is  used  for  various 
classes  of  cordage.  The  active  efforts  of  cordage 
(nanufactnrers  to  obtain  suitable  material  to  supply 
(he  growing  demand  for  fibre  have  greatly  increased 
the  interest  of  producers  in  the  development  of  sisal 
prodncticm  in  vtrions  parts  of  the  wotld.  Accordmg 
to  a  recent  report  b7  the  fibre  expert  of  the  Philip- 


pine Bureau  of  Agriculture,  there  is  reason  to  believe 
that  the  production  of  maguey  or  sisal  can  be  made 
one  of  the  most  im[>ortant  industries  of  the  Philip- 
pine Islands.  The  plant  is  already  widely  distributed, 
having  been  reported  from  twenty-two  different  pro- 
vinces of  the  islands,  and  the  output  has  grown  to 
such  an  extent  that  beginning  with  June,  1904,  se- 
parate menticHi  of  the  am  .-nt  e^xnled  is  to  be  made 
in  the  monthly  trade  bulletii.  ssned  by  the  Bureau  of 
Insular  Affairs.  Most  of  the  fibre  at  present  im- 
ported into  the  United  States  is  produced  in  Mexico 
and  Central  America.  There  is  a  good  demand  for 
it,  the  current  quotations  in  the  New  York  markets 
usually  being  but  about  two  cents  less  per  pound  for 
sisal  than  for  the  Manilla  hemp.  In  the  Philhppine 
Islands  there  are  large  areas  of  land  suitable  in  e%'ery 
way  Ux  the  cultivation  of  this  crop,  and  efforts  are 
being  made  to  improve  the  condhidbs  of  plantation 
management  and  to  encourage  the  introdnclioa  of 
modem  fibre  eitracting  machinery.  Magney  was 
first  introduced  into  the  Philippine  Islands  from 
Mexico  or  Central  America  by  tlie  Spaniards.  The 
plant  has  long  been  grown  in  a  small  way,  but  it  is 
only  in  very  recent  years  since  there  has  been  an 
increased  demand  for  the  fibre,  that  its  cultivation 
has  become  an  important  industry.  From  the  pro- 
vinces of  Hocos  Norte,  Ilocos  Sur,  and  Union, 
maguey  fibre  b  now  exported  in  large  quantities. 
The  plant  is  found  in  many  other  provinces,  and  in 
numerous  instances  the  fibre  is  extracted  for  local 
uses.  The  production  of  abaca,  or  Manilla  hemp 
film,  has  bem  such  an  important  industry  in  the 
islands,  and  its  cultivation  has  received  so  much 
attenticHt  that  the  good  qualities  and  true  value  of 
magney  have  been,  to  some  ^itent,  overlooked. 
Ilocos  Norte  and  Ilocos  Sur  are  the  two  imfwrtant 
maguey  producing  provinces  of  the  islands.  Nearly 
all  the  fibre  exported  comes  from  these  two  provinces, 
the  plant  being  found  in  all  districts.  In  the  pueblo 
of  Batac,  it  is  estimated  that  one^fourth  of  the 
population  is  engaged  in  producing  maguey.  In 
Paoay  it  is  stated  that  there  are  750  acres  of  magney 
nnder  cultivation.  It  is  the  general  custom  on  plan- 
tations to  use  the  rich  lowlands  for  rice  and  com,  re- 
serving for  maguey,  sandy  knolls,  and  any  waste 
lands,  it  being  considered  that  the  only  reqmrement 
ftn  maguey  bsuflfident  room  in  which  to  grow.  There 
has  been  a  great  increase  in  the  area  devoted  to  the 
cultivation  of  maguey  in  Ilocos  Norte  during  the 
past  few  years,  owing  to  the  higher  price  paid  for  the 
fibre.  The  province  of  Ilocos  Sur  produces  by  far  the 
largest  amount  of  maguey  fibre  of  any  province  in  the 
islands.  The  plant  cimsists  of  a  heavy  short  stem 
which  bears  an  aloe-like  cluster,  or  rosette,  of  from 
twenty  to  forty  thick  fleshy  leaves.  These  leaves  are 
from  three  to  seven  feet  long,  and  from  two  to  four 
inches  wide.  They  are  light  green  in  colour,  are 
covered  with  a  whitish  powdery  substance,  bear  sharp 
lateral  teeth  and  a  terminal  spne.  The  leaf  is  com- 
posed of  pnlpy  matoial  intenpened  with  vaBenlar 
bundles  which  fuiniah  ffi«itiibMiy  WidQgl^uit 
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matures,  vbich  is  in  from  seven  to  fifteen  years,  a 
central  stalk  or  pole  grows  to  the  height  of  from 
fifteen  to  twenty  feet.    This  stalk  first  bears  flowers, 
and  afterwards  a  large  number  of  small  bulbs,  which, 
when  mature,  fall  to  the  gnnmd.   After  flowering 
once  the  plant  dies.    The  fibre  of  the  magoey, 
bdonging  to  the  dass  known  as  structnral  fibres,  it 
[noduced  by  the  leaves.   '*  is  obtained  by  separating 
the  pulpy  portion  of  th.  leaf  from  the  fine  filaments, 
or  fibro-vascular  bandies  which  ran  along  this  pulp. 
The  fibre,  if  carefully  separated  and  dried,  is  qnite 
white  and  brilliant.    It  is  four  or  five  feet  long,  is 
fine  and  soft,  and  is  more  wavy  or  fluffy  than  Manila 
hemp.    Another  market  quality  is  its  great  elasticity. 
It  is  said  that  its  main  faults  are  its  stiffness,  short* 
ness,  and  thinness  of  wall,  of  the  individual  fibres,  and 
a  liaUlity  to  rot.  With  reference  to  the  rdatiiw  tensile 
strength  of  the  two  fibres,  it  is  claimed  that  Manila 
hemp  spun  into  a  single-sttand  twine,  650  feet  to  the 
pound,  should  show  a  tensle  strength  of  85  pounds  for 
the  breaking  strain  of  the  weakest  portion,  while  nsal 
running  500  feet  to  the  pound  will  show  a  tension  of 
50  pounds  at  breaking  strain  of  the  weakest  part. 
Almost  any  tropical  or  sub-tropical  climate  appears 
to    be    favourable    to  the    growth   of  maguey. 
Owing  to  its  loug,  fleshy  leaves,  it  will  not  suffer 
during  a  prolonged  drought,  while  it  also  flourishes 
in  the  humid  climate  and  during  the  r^y  season  of 
he  Philippines.    It  is  stated  that  in  a  humid  climates 
a  longer  and  more  elastic  fit»e  is  produced.  The 
only  injury  which  the  plant  sofTers  in  the  Fhilip- 
I^e  Islands  from  climatic  conditions  is  from  the 
str<mg  winds  whieh  sometimes  tear  and  lacerate  the 
leaves.    There  are  several  methods  used  in  the 
Philippine  Islands  for  extracting  the  fibre  : — (i)  The 
abaca  stripping  process ;  (2)  the  split  bamboo  strip- 
ping process ;   (3)  the  pifia  scraping  process ;  and 
(4),  the  maceration  and  retting  process.  The  methods 
of  extracting  by  which  the  fibre  is  separated  from  the 
pulp  without  the  use  of  water  for  retting  give  a  pro- 
duct of  very  superior  quality.   These  methods,  how- 
ever, are  slow  and  laborious,  and  are  not  in  any 
general  use.   The  retting  process  has  for  its  object 
the  dissolution  of  the  gummy,  rennoos  substance 
which  envelopes  the  filaments.   This  substance  being 
very  adhesive  prevents  the  free  separation  of  the 
fibres.     If  the  leaf  is  not  sufficiently  rolled,  the 
fibres  will  still  adhere  to  each  other,  while  if  the 
process  is  carried  too  far,  the  product  is  seriously 
injured  or  rendered  utterly  worthless.   Two  distinct 
methods  are  in  use.    In  one,  the  leaves  are  cut, 
crushed    or   beaten,   gathered   in   bundles,  and 
allowed  to  ferment.   When  fermentation  has  ceased 
the    bundles    are    placed    in    water   untQ  the 
pulpy  material  has  fiirther  deteriorated.    By  this 
process  one- third  or  more  of  the  product  is  converted 
into  tow.   By  the  other  method,  after  the  leaves  are 
cat  and  the  thorns  removed,  they  are  split  in  four  or 
five  pieces  and  made  into  bundles,  these  bundles 
being  immediately  placed  in  the  water  for  retting. 
Much  depends  upon  the  water  used  for  retting  ;  salt 


water  is  preferable  to  fresh.  The  tide  waters  of  rivem 
are  most  generally  used.  When  the  retting  process  i 
complete  the  fibre  is  removed  from  the  water  and 
dried  in  the  sun.  This  drying  ordinarily  requires 
from  two  or  three  days,  care  being  taken  that  the 
fibre  is  not  exposed  to  rain  or  heavy  dews  daring  the 
drying  process  as  these  will  injure  its  appearance. 
After  being  thoroughly  dried  a  shaking  and  brushing 
is  necessary  to  remove  whatever  extraneous  matter 
may  still  adhere  to  the  fibre.  The  finished  product  is 
now  ready  for  baling.  During  whatever  process  is 
necessary  care  is  always  taken  that  the  fibre  is  kept, 
dry,  and  that  the  different  strands  and  hanks  do  not 
become  tangled  and  dirty.  The  use  of  fibre-extract- 
ing machines  b  a  question  which  has  received  much 
attention,  and  is  a  matter  of  general  interest  in  the 
Philqipine  Islands.  In  the  case  of  abaca  no  machine 
has  been  introduced  which  has  met  with  any  con- 
udembie  degree  of  success.  With  maguey,  hovrever, 
several  diflerent  machines  are  in  use  in  Mexico,  the 
West  Indies  and  Hawaii.  There  appears  to  be  nO' 
reason  why  such  machinery  should  not  be  in  use  in 
the  Fhihppines.  The  quantity  of  fibre  produced  is 
amply  sufiicient  to  justify  its  introduction.  With 
suitable  climate  and  soil  conditions  it  only  requires 
machinery  to  make  the  production  of  maguey  an 
important  industry  in  these  islands.  Maguey  or 
sisal  fibre  has  a  recognised  place  as  one  of  the 
leading  commercial  fibres  of  the  world.  Its  [xodoctioD 
on  a  large  scale  has  proved  to  be  a  profitaUe  indnsby 
in  Mexico  and  Central  America,  where  conditioils  are 
in  no  way  more  favoarable  than  conditions  in  the 
Philippines.  With  the  same  business-like  manage- 
ment of  plantations,  and  the  use  of  fibre-extracting 
machinery,  the  industry,  according  to  the  Philippine 
Bureau  of  Agriculture,  is  one  which  should  yield 
reasonable  profits  and  which  is  worthy  of  being  widely 
extended  in  the  islands.  iNIaguey  plantations  ccm- 
stitute  a  safe  and  profitable  industr)',  and  where 
abaca  will  die  for  want  of  water,  and  cotton  is 
destroyed  by  insect  enemies,  maguey  continues  to 
flourish  and  to  yield  good  returns. 


ALCOHOLIC  BEVERAGES. 

A  very  interesting  memorandum  has  recently  been 
presented  to  Parliament  showing  the  production  and 
consumption  of  alcoholic  beverages  in  the  various, 
countries  0/  Europe,  in  the  United  States,  and  in  the 
principal  British  colonies.  On  page  26  there  is  a 
statement  showing  the  part  played  by  the  revenue 
derived  from  these  beverages  in  governmental  finance. 
Nowhere  do  taxes  on  them  contritMite  so  large  a 
part  of  the  total  national  revenue  as  in  the  United 
Kingdom,  where  the  proportion  is  32  per  cent.  The 
United  States  comes  next  with  29  per  cent. ;  then 
come  the  Dominion  of  Canada  and  Holland  with 
19  per  cent.,  France  and  Belgium  following  with 
18  per  cent.  The  percentage  for  Germany  is  not 
worked  out  owing  to  the  revenue  frc^  beer  being 


5.  1905- 


JOURNAL  OF  THE  SOCIETT.  OF  ARTS. 


657 


raised  by  the  States  in  several  portions  of  the  Empire. 
Passing  to  particulars,  and  beginning  with  beer,  the 
United  Kigdom  ranks  afto-  Gennany  as  the  greatest 
producer.  In  1903  the  German  production  was 
1,516,944,000  gallons,  as  against  1,279,367,000 
gallons  for  the  United  Kingdom.  In  the  14  years 
I89O-I903,  that  is,  during  the  completed  years  in 
which  the  standard  gravity  remained  unchanged,  the 
consumption  of  beer  per  bead  of  population  in  this 
country  was  lowest  (29-5  gallons)  in  1894,  from 
which  point  it  rose  yearly  until  in  1889  it  reached 
32  '6  gallons.  Since  then  it  has  steadily  declined,  and 
in  1903  amounted  to  29*7  gallons.  The  fluctuations 
correspond  fairly  closely  with  the  changes  in  indus* 
trial  proqierity.  The  figure  last  given  is  higber  than 
that  of  any  country  included  in  the  tables  eicept 
Belgium,  where  the  consumption  per  head  increased 
from  38-5  gallons  in  1889  to  48  2  in  1900.  In 
Gennany  it  has  ranged  from  23*2  gallons  in  1891  to 
27-5  gallons  in  1899  and  1900.  But  the  figures  apply 
to  the  whole  of  Gennany.  In  1899,  when  the 
maximum  consumption  per  bead  was  reached,  it 
amounted  to  37-8  gallons  in  Baden,  42-2  gallons  in 
'Wurtemburg,  and  54-6  gallons  in  Bavaria.  Among 
the  principal  British  colonies.  Western  Australia 
takes  the  lead  with  a  consumption  per  head  not  far 
below  that  of  the  United  Kingdom.  In  Canada  it  u 
about  5  gallons  per  head,  and  in  Newfoondland  insig- 
nificant. 

More  Sfnrits  are  produced  in  Germany  than  in 
any  other  country,  but  Russia  produces  almost  as 
much.  The  substances  used  for  distillation  vary 
greatly.  In  Russia  spirits  are  distilled  chiefly  flrom 
potatoes  and  rye ;  in  Germany  from  potatoes ;  in  the 
United  States  from  maize ;  in  France  from  beetroots 
and  molasses ;  in  the  United  Kingdom  from  malt. 
The  greatest  consumption  per  head  is  attained  in 
Denmark,  where  it  is  more  than  three  times  as  great 
as  in  this  country,  and  the  lowest  probably  in 
Portugal.  Taldng  1903.  the  Tables  show  that  the 
consumption  of  qmits  per  bead  of  population  in  Den- 
mark was  3*07  gallons  of  proof  spirit,  the  Australian 
Commonwealth  coining  next  with  3-01  gallons,  then 
Germany  and  Hungary  with  1-76,  Holland  with  1-72, 
Sweden  with  1-65,  and  France  with  1-56.  The 
United  Kingdom  had  only  0-99  in  1903.  In  the 
United  States  the  consumption  per  head  was  greater 
than  in  this  country  in  1889-93,  less  in  1894-99. 
In  1900  to  1902  it  was  again  greater,  having  increased 
whibt  the  consumption  in  the  United  Kingdom 
diminished.  The  consumption  of  simits,  as  of  beer, 
has  followed  nearly  the  same  coum,  namely  that  of 
of  general  industrial  fnosperity. 

Just  as  Bavaria  heads  the  list  fto:  consnmptioB 
of  beer,  and  Denmark  of  spirits,  so  France  produces 
and  drinks  the  most  wine.  Practically  no  wine  is 
produced  in  the  United  Kingdom,  and  not  very 
much  in  the  Em[nre,  the  Cape  of  Good  Hope  and  the 
CoDomonwealth  producing  between  them  11,741,000 
gallons  in  1903,  and  the  rest  of  the  Empire  nothing 
woifh  speaking  aboat.    During  the  period  when  the 


Frtirtch  vineyards  w«re  ravaged  by  the  phyDoxent^ 
Italy  bad,  in  certain  yean,  a  greater  output,  bat  rince 
1899,  when  there  was  a  practical  biluie  of  the  crop  in 
both  countries,  the  pbylloxeia  has,  to  a  large  extent, 
been  stamped  out  in  France,  and  in  nuny  districts, 
the  vineyards  have  been  replanted  with  hardy  Ameri- 
can vine  roots,  on  which  the  more  delicate  French 
vines  have  been  grafted.  In  1898,  and  again  in  1902,. 
the  Italian  output  was  greater  than  the  French,  but 
in  1903  the  French  was  779,000,000  gallons  as- 
against  772,000,000  gallons  in  Italy.  The  consump- 
tion of  wine  within  the  British  Empire  is  relatively 
small.  It  is  the  highest  in  the  Cape,  where  it 
reaches  two  or  three  gallons  per  head  per  annum  ^ 
thongh  exact  figures  are  wanting  for  recent  years. 
In  the  United  Kingdom  the  avenge  of  the  last  five- 
yotrs  is  only  0*37  gallons  per  head,  and  it  shows  no 
tendency  to  increase — rather  the  contrary.  The- 
average  consumption  per  head  of  population  in 
France,  taking  the  five  years  1899-1903,  was  2yo 
gallons,  in  Italy  i8'2,  in  Spain  19-4,  in  Portugal 
17-0,  in  Switzerland  13*2,  in  Bulgaria  15*0;  thea 
comes  Roumania  dropping  to  7*08.  Austria^Hungary 
to  3-1,  and  Germany  to  1*4.  The  consumption  per 
head  of  the  United  Kingdom  is  almost  the  same  as- 
that  of  Holland  and  the  United  States,  and,  as  iiv 
HoUand,  is  entirely  deri^-ed  from  imports,  whilst  the- 
greater  part  of  the  small  consumption  of  the  United 
Sutcs  is  of  home  production.  Rather  more  than 
one-third  of  the  wine  intended  for  consumption  in  the 
United  Kingdom  is  derived  from  France,  about  a 
quarter  from  Spain,  and  nearly  a  quarter  from 
Portugal. 


EDUCATION  FOR   THE  CONSULAR 
SERVICE  IN  AUSTRIA. 

An  institution,  entitled  the  Vienna  Consular 
Academy,  has  been  founded  in  that  city  for  the  sole 
purpose  of  educating  young  men  for  the  Consular 
Service  of  Austria-Hungary.  The  pupils  receiv-e- 
the  same  general  instruction,  the  exception  being  in 
languages  which  are  divided  into  Oriental  and  Occi- 
dental departments.  Pupils  who  dedre  to  become- 
consuls  in  the  Near  East  are  placed  in  the  Oriental 
department,  where  they  receive  a  thorough  training  it> 
the  Turkish  language  principally,  and  in  the  Arabian 
and  Persian  tongues  secondarily.  Instruction  has  beea 
given  in  the  Chinese  language  also  during  the  last 
two  years.  According  to  the  American  Consul  at 
Eibenstock,  the  conditions  of  admis^on  are  as. 
(oUoDTS :— (a)  Austrian  or  Hungarian  citizenship; 
(ft)  completion  of  the  prescribed  course  of  study  i& 
an  Austrian  or  Hungarian  gymnarium;  (c)  know- 
ledge of  the  French  and  German  languages;  (Oy 
candidates  coming  from  Hungary  mast  have  a 
good  knowledge  of  the  Hungarian  langa^; 
knowledge  of  any  other  language  by  the  candidates 
should  be  noted  in  his  application.  The  entrance 
examinations  cover  the  following  subjects,: — Oral 
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ezaminatioii — (i)  Geaeial  history,  from  the  tresity 
of  Westphalia  to  the  Congress  of  B«rii&  in  1878, 
with  special  attentioo  to  the  history  of  Austria- 
Hungary;  (2)  the  French  language;  (3)  for  Hun< 
garian  subjects,  the  Hungarian  language.  WrHten 
examination — (1)  A  thesis  in  the  German  bngoage 
upon  some  given  subject;  (2)  a  translation  exercise 
from  German  into  FVench ;  (5)  the  same  from  French 
into  German.  The  decision  as  to  candidates  to  be 
admitted  rests  with  the  Austro-Hungarian  Foreign 
Oflice.  Upon  entrance,  the  pupil  is  placed  in  the 
department  best  suited  to  (he  needs  of  the  service 
and  his  inclinations.  The  course  of  study  covers  a 
period  of  five  years.  The  subjects  taught  are  as 
follows :—  Political  economy,  commercial  politics, 
adeiKe  of  liaance,  materials  of  commerce,  commercial 
geography,  elements  of  jurisprudence,  constitutional 
law,  international  law,  Ustory  of  diplomacy,  military 
geography,  French,  English,  Italian,  Hungarian, 
TnAish,  AraUan,  Persian,  German,  Russian,  and 
Chinese.  Thorough  training  is  also  given  in  gym- 
nastics, dancing,  fencing,  riding,  and  swimming. 
The  Government  has  provided  for  twenty-five  State 
grants,  which  permit  as  many  students  to  attend  the 
Academy  at  Government  expense  for  a  period  of  live 
years.  Ten  of  these  grants  amount  to  ^^140  each, 
and  fifteen  to  £\  10  each  per  annum.  It  is  possible 
for  a  student  in  the  Oriental  department  who  enjoys  a 
grant  of  10,  to  be  advanced  to  ^140  at  the  beginning 
of  the  second  school  year.  This  is  also  possible  at 
the  beginning  of  the  fourth  year  for  those  pupils  who 
take  np  the  study  oS  the  Chinese  language  during  the 
last  two  years.  Students  who  complete  the  five-year 
course  of  study  may  be  appcanted  at  once  to  the 
active  service  as  consular  attach^.  Inasmuch  as 
they  are  greatly  favoured  by  the  Foreign  OflBce,  their 
appointment  to  minor  posts  in  the  service  is  practically 
a  certainty.  That  the  academy  is  accomplishing  the 
mission  for  which  it  was  founded  is  evidenced  the 
fact  that  only  a  few  months  ago  a  new  building  was 
act  iqtart  for  its  special  use. 


THE  SWEDISH  MATCH  INDUSTRY. 

Match-maldng  is  one  of  the  most  important  among 
Swedish  industries.  Between  1830  and  1840,  Dr.  J. 
S.  Bagge,  Professor  at  the  Technical  High  School  in 
Stockholm,  made  great  efforts  to  obtain  light  by 
means  of  friction  matches.  Though  the  importance 
■of  ordituuy  phosphorus  in  the  production  of  matches 
of  this  kind  was  tolerably  evident,  and  had  actually 
been  pointed  out  by  Berzelius,  its  use  was  purposdy 
avoided,  until  it  was  discovered  that  really  practical 
matches  could  not  be  obtained  without  phosphorus 
in  their  heads,  and  Professor  Bagge  himself  drew 
up  directions  for  thdr  mannfiuture.  Phosphoms 
matches  have  been  manufactured  wholesale  in  Sweden 
since  1843.  The  celebrated  match  factory  fai  JflnkS- 
l^ng  was  fbtmded  by  Johan  Edward  Lundstxom  in 


1844.    At   first  sulphcHised  phosphorus  matches 
were  almost  the  only  kind  made  there.    In  the  same 
year,  1844,  however,  G.  E.  Pasch,  Professor  at  the 
Caroline  Medical  Institute  at  Stockholm,  made  the 
discovery  that  a  rubl^  surftce  containing  amorphous 
phosphcmis,  called  by  Pasch,  phosphor  oxide,  could 
be  used  for  matches  with  heads  containing  no  phos- 
phorus. His  invention  was  patented  on  October  30tb, 
1844— a  date  of  importance  as  proving  the  priority  of 
Pascb's  invention  agaiast  claims  on  behalf  of  a  German 
inventor.   The  manufacture  of  matches  according  to 
the  new  patent  at  once  began.  According  to  a  report 
by  an  official  of  the  Swedish  Central  Bureau  of 
Statistics,  the  method  employed  by  Pasch  for  pro- 
ducing the  phosphor  oxide  was  not,  however,  a  very 
practical  one,  and  it  was  not  until  a  cheaper  method 
had  been  discovered  in  En^and,  in  1851,  that  his 
invention  was  pat  to  practical  uses.   In  this  also 
priority  belongs  to  Sweden,  for  in  185a  the  JAnkS- 
ping  Match   Factory  commenced  to  manufacture 
those  "  safety  matches  "  which,  at  the  International 
Exhibition,  held  in  Paris  in  1855,  were  prooouitced 
the  best  of  their  kind.   The  matches  turned  out  by 
the  firm  have  since  attained  a  world-wide  celebrity, 
and  there  can  be  few  commodities  which  have  been 
so  often  imitated  in  all  parts  of  the  world,  both 
as   regards   labels   and   general   appearance,  as 
the   "Jdnbdpings  SSkerhetstandstickors "  (safety 
matches).   In  the  progress  of  the  match  industry  it 
has  been  found  necessary  to  make  great  use  of  labour- 
saving  machines,  and  many  machines  had  already 
been  txonght  into  use  before  i87o,  more  especially 
such  as  are  calculated  to  simplify  the  arranging  of  the 
splints  ready  shaped  in  frames  previous  to  their 
dipping  in  the  igniting  composition  to  form  the 
heads.   A.  Lagerman,  by  his  so-called  "  complete 
machine,"  contributed  greatiy  towards  reducing  the 
manual  labour  in  match  manufacture  to  a  minimum. 
The  match  material,  which  is  first  cut  by  other 
machinery,  is  fed  into  the  complete  machine  at  one 
end,  to  eme^  at  the  other  ready-made  and  packed 
in  boxes,  without   the   intervention  of  a  single 
vorlimaa  during  the  process.  One  of  these  machines 
tonis  out  at  least  4/ajoioc  boxes  in  the  space  of  eleven 
hours.    The  first  machine  of  this  description  started 
working  In  1892  in  the  <AA  Joukoping  match  factor^-. 
A  large  number  of  other  match  factories  have  sprung 
up  by  degrees,  but  many  of  them  were  very  soon 
obliged  to  cease  by  reason  of  the  severe  competition. 
Though  the  old  phosphorus  matches  were  dri\-en 
out  of  favour  by  the  safety  matches,  they  still  con- 
tinued to  be  made,  but  since  July  ist,  1901,  the  sale 
of  them  in  Sweden  has  been  prohibited,  on  account  of 
the  danger  cormected  with  the  yellow  phosphorus 
contuned  in  their  heads.   They  possess,  however, 
one  advantage  over  the  safety  matches  whidi  cannot 
be  denied  them,  and  that  is  sdd  to  be  the  posabOity 
cS  striking  them  on  almost  anything.  Continued 
experiments  and  the  oflfering  of  prizes  have  now 
resulted  in  the  manufacture  of  matches  which  may 
serve  as  a  substitute  for  the  old  phos^qrus  matches 
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trithout  containing  the  yellow  poisonous  phosphoras, 
instead  of  which  is  used  in  the  Jdnkfiping  factory, 
sesqnistilphide  of  phos^umu.  Most  of  the  chemicals 
TMinired  ia  match -maUitg,  soch  as  phosidionis, 
antimonji'.  solphar,  paiaffine,  &c.,  must  be  imported ; 
chlorate  of  potash,  on  the  other  hand,  can  now  be 
obtained  in  Sweden.  The  sort  of  wood  in  greatest 
and  almost  eiclusive  request  for  matches  is  aspen ; 
it  is  easy  to  cut  up,  and  is  sufficiently  porous  to  admit 
of  impregnation  with  sulphur  or  paraffine.  The  home 
sapply  of  aspen  wood  of  a  sufficiently  good  quality  for 
use  in  match-making,  has  now  been  so  reduced  that 
a  considerable  amount  has  to  be  imported  from  Fin- 
land and  especially  from  Rusna.  The  most  serious 
obstacle  to  the  progrera  of  the  match  indoitiy  in 
Sweden,  or  even  to  its  continuance  in  its  present 
proportions,  consists  not  so  much  in  foreign  compe- 
tition as  in  the  excessively  high  protective  duties 
imposed  by  other  countries  to  benefit  their  own 
manuiactares — duties  often  so  high  as  to  preclude 
all  importation  —  and  also  the  State  monopoly  on 
the  manufacture  of  matches  established  by  several 
countries,  e.g.,  France,  Spain,  and  Greece.  The 
largest  match  factories  in  Sweden  at  present  are  the 
Vulcan  Factory  at  Tidaholm,  and  the  Old  Factory 
and  the  West  Factory  at  Jdnkoping.  At  some 
factories,  the  headless  splints  for  matches  are  made 
for  sale.  This  branch  of  the  industry  was  estimated 
at;^i5,oooin  iQoo.  Swedish  matdies  are  exported 
chiefiy  to  Hamburg  and  Lmidon,  fc«-  distribution  to 
all  parts  of  the  world.  In  order  to  avoid  competition 
between  home  mannfactnrers,  and  at  the  same  time 
to  fadlitate  the  trade  vith  foreign  coontries,  the 
most  important  Swedish  match  factories  have  of  late 
formed  a  joint  stock  company,  of  which  the  Vulcan 
Factory  and  the  two  factories  in  Jonkoping  are  the 
largest  shareholders.  The  total  value  of  matches  of 
Swedish  manufacture  exported  from  the  country 
amounted  in  1902  to  ^432,000,  and  in  1903  to 
/466,ooo. 


THE  PITCAIRN  ISLANDERS. 

In  February  of  last  year  the  High  Commisd<nier  of 
the  Western  Pacific  instructed  Mr.  R.  T.  Simons  to 
proceed  to  Pitcaim  Island  in  order  to  inquire  mio  its 
general  state  of  afiairs.  Mr,  Simons  reported  on 
June  35,  1904,  and  his  report  has  just  been  published 
(Cd.  2397).  It  is  rather  melancholy  reading.  The 
islanders  increase  in  numbers  vety  slowly.  In  1878 
they  did  not  exceed  90.  In  1901  they  were  returned 
at  126.  Mr.  Simons  puts  thnn  at  141,  68  males  and 
73  females.  **  The  narrow-mindedness  and  seeming 
lack  of  intenig«Ke  noticeable  in  many  of  the  Htcaim 
peoi^,"  says  Mr.  Simons,  "an  more  due  to  ignor- 
ance, I  thisAc,  than  to  any  mental  infirmity,  and  there 
are  now  on  the  island  about  40  males  and  30  females, 
isngmg  from  one  to  seventeen  years  of  age,  in  need 
of  education  and  attention."    Some  years  ago  the 


islanders  embraced  the  faith  of  the  Seventh  Day 
Adventists,  a  religioas  sect  having  its  ori^  and 
headquarters  in  the  United  States,  and  the  people 
contribute  10  per  cent,  of  thdr  prodoce,  and  of  any 
moneys  th^  may  rec^ve,  as  a  tithe  to  the  church. 
The  produra  so  contributed  is  sold,  and  the  proceeds, 
together  with  other  cash  collections^  are  forwarded 
to  the  Foreign  Mission  Board  of  the  Adventists  in 
America.  The  only  market  available  for  the  islanders 
is  Tahiti,  and  the  only  communication  kept  up  with 
it  is  by  means  of  a  cutter,  a  small  vessel  of  14  tons, 
which  plies  more  or  less  regularly  between  Pitcaim 
and  Mangarera,  where  conmianication  with  Tahiti 
and  elsewhere  may  be  obtained  at  intervals  of  abont 
three  months;  but  there  is  no  anchorage  except 
occasionally  in  very  calm  weather.  The  voyage 
between  Pitcaim  Island  and  Mangareva  is  often  long 
and  bdsterons,  and  no  doddng  facilities  are  to  be  had 
at  dtfaer  place.  Some  years  ago,  beftxe  they  adopted 
the  Adventist  bith,  the  islanders  possessed  many 
pigs.  To-day  there  are  none  in  the  island.  Coffee 
grows  luxuriantly,  and  is  of  good  quality.  Once  the 
islanders  have  pigs  and  coffee  for  export  it  would  be 
an  easy  matter,  Mr.  Simons  thinks,  to  arrange  for 
direct  communication  between  Tahiti  and  Pitcaim 
Island,  and  from  the  revenues  to  be  derived  from 
these  pursuits  the  islanders  should  in  time  be  able  to 
procure  machinery  and  appliances  adapted  to  the 
manufacture  of  arrowroot,  which  is  of  excellent 
quality  at  I^tcaim,  and  worth  commercially  about 
£i2  per  too. 

Mr.  Simons  says  the  islanders  are  "  a  hard-working 
people,  more  or  less  healthy,  exhibiting  certain 
vicious  tendencies,  which  education  has  been  unable 
to  eradicate."  They  have  adopted  an  extraordinary 
patois  (derived  from  the  language  of  the  Tahitian 
women  who  accompanied  the  mutineers  of  the 
Jiounty  to  Pitcaim  Island),  which  is  employed  in 
conversation  among  themselves,  although  "most  of 
the  adults  can  speak  the  English  language  fairly  well." 
As  to  the  morab  of  the  islanders,  Mr.  Simons  can 
say  little  in  thdr  favour.  Ihey  use  no  intoxicants,  but 
illegitimacy,  petty  thefts,  brawls,  and  bad  language 
are  common,  and  "it  was  disquieting  to  leam  that  the- 
laws  and  regulations  dealing  with  those  (and  other) 
offences  had  seldom  been  enforced."  The  Govern- 
ment was  formerly  conducted  by  a  magistrate, 
assisted  by  a  council  of  two  persons,  but  "owing  to- 
lack  of  strength  and  firmness  on  the  part  of  Govern- 
ment officers,"  the  people  became  dissatisfied,  and  in 
October,  1892,  Captain  Rooke,  of  H.M.S.  Champixm^ 
suggested  a  change.  On  his  recommendation,  a 
president,  vice-president,  and  a  judge,  and  seven 
members  of  Parliament,  charged  *'with  power  to- 
legislate,  to  plan  for  the  public  good,  to  execute  the 
decisions  of  the  Court,  and  to  see  that  public 
demands  are  speedfly  attended  to,"  were  elected  by 
the  islanders  in  the  bc^ef  that "  a  larger  number  of 
officers  will  tend  to  make  a  stronger  Govemment,  and 
that  plans  for  the  public  welfare  will  be  executed  with 
greater  success."    For  some  time  this  method  of 
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adnuDUtretioo  worked  &uly  well,  bnt  within  the 
last  two  or  three  yean  there  has  been  inqnietiide. 
"During  mjr  visit,"  says  Mr.  Simons,  "to  the 
island,  I  perceived  that  the  ftinctions  of  the  members 
of  Paifiament  had  become  merged  in  those  of  the 
president;  that  the  jodges,  annually  dected,  were 
often  times  incompetent  to  deal  with  the  matters 
brought  before  them,  and  fiteqnently  incapable  of 
enforcing  their  decisions;  that  jealousies  among  the 
officials  had  become  rife;  and  that,  in  view  of  the 
general  laxity  observable,  a  radical  change  was 
necessary."  A  new  system  of  govemment  was 
inaogunited  by  Mr.  Simoiks,  and  it  is  to  be  hoped 
that  it  will  work  better  than  the  old  one.  The 
■opening  np  of  a  system  of  frequent  communication 
with  Tahiti,  and  a  better  system  of  education,  would 
«eem  to  be  bdispensable  if  the  Pitcaim  peo[de  are 
to  enjoy  anything  like  pn»perity  on  their  very 
inhospitable  island. 


TRADE  OP  MEXICO. 

Owing  to  the  troablons  times  through  which  it 
bad  to  pass  during  the  greater  part  of  last  century, 
Mexico  is  only  now  beginning  to  come  before  the 
public  as  a  possible  country  for  investments,  and 
there  is  no  good  reason  why  the  United  Kingdom 
should  not  take  advantage  of  this  (vosperity.  In  the 
«arly  part  of  last  centoiy  the  whole  of  the  commerce 
of  Meiico  was  practically  controlled  \tf  British  mer- 
<hants  and  baiUiers,  and  even  as  late  as  the  eariy 
seventies  the  advance  of  any  undat;Aing  was  in  a 
great  measure  due  to  British  enterprise.  But  since 
the  construction  of  the  railways  in  1875-88  the 
•supremacy  in  all  enterprises  has  passed  into  American 
bands,  and  there  it  is  likely  to  remain.  Bat  British 
trade  might  have  a  larger  share  of  Mexican  orders  if 
only  its  representatiYcs  were  abreast  of  the  times. 
With  the  development  of  the  country,  writes  Mr. 
Bioruland,  Clerk  to  His  Majesty's  Legation,  in  his 
import  received  at  the  Foreign  Office  on  March  10 
last  (No.  3332,  Annual  Series),  the  opening  up  of 
new  districts,  both  agticultund  and  mining,  the 
building  of  the  port  works  and  other  pnUic  works, 
the  construction  of  railways,  the  sanitation  of  many 
of  the  large  towns  of  the  Republic,  the  starting  of 
new  industries,  &c.,  an  ample  field  is  open  for  all 
4Einds  of  articles  which  in  former  years  were  never 
«ven  thought  of  for  this  market.  Electricity,  too,  a 
power  which,  under  the  present  conditions,  seems 
<lestined  to  take  the  place  of  steam  and  water, 
supplies  motive  power  in  districts  which  last  century 
were  still  considered  to  be  too  far  from  any  centre 
to  be  of  any  importance  either  for  comnmcial  or 
industrial  purposes.  This  furnishes  a  sufficient  proof 
that  commerce  in  general  is  in  a  more  flourishing 
condition  than  formerly,  and  foreign  ca|atal  has 
found  its  way  into  the  country  in  almost  every  branch 
of  industry.   Tlie  Americans  have  taken  advantage 


of  this  in  a  very  great  measure,  and  American 
enterpriset  are  found  in  almost  every  State  of  the 
RepuUic,  and  many  places  are  very  prosperous.  The 
Gennans  also  are  rapidly  increasing  their  commercial 
interests  in  the  country,  many  of  the  large  breweries 
bdng  controlled  by  German  ca[»talist9,  and  the  hard- 
ware  trade,  both  wholesale  and  retail,  is  in  their 
hands ;  but  the  iron  smellers  and  refineries  are  not 
Goman  companies.  Agricultural  companies  hare 
been  formed  in  maiqr  of  the  large  cities  of  the 
United  States  for  c^teratiOB  in  Me»co,  as  also  mniing 
companies,  but  British  influence  is  fdt  in  very  small 
measure  aa  compared  with  the  fonner. 

The  trade  of  Mexico  shows  considerable  increase 
in  the  last  six  yean,  for  which  the  returns  are  avaO- 
aUe,  as  will  be  seen     the  lUloving  figures :— 


Year. 

Rate  of 
ExcbaDg«. 

Value  of— 

Import!. 

Export*. 

1.  d. 

£. 

1897 

I  IlJ 

7,841,143 

'2.875.590 

1900 

2  0 

13,094480 

16,881,554 

1903 

I  8J 

18,22(^403 

18.587.643 

The  excess  of  exports  in  the  year  1897  was  greater 
than  in  any  subsequent  year,  yet  the  imports  of  the 
year  were  only  about  half  what  they  were  in  1903. 
The  exports,  though  showing  a  steady  increase,  have 
not  increased  so  rapidly  in  proportion  as  the  imports. 
Turning  to  the  percentage  of  the  import  trade  of 
coal  of  the  jwiaci^  countries  during  the  same  period 
we  have  the  following :— 


PeTcentage 

Country. 

1897- 

1900. 

1903. 

United  Kingdom  .... 

17 

I4i 

49 

51* 

S3i 

.04 

8i 

10 

I'i 

12i 

As  usual,  Germany  is 

making 

headtvay 

but  the 

United  States,  from  their  geographical  positicxt, 
must  control  the  largest  share  of  Mexico's  foreign 
trade.  Mr.  Bioruland  makes  what  would  appear  to 
be  very  sensible  suggestions  for  the  quickening  of 
British  trade  with  Mexico.  He  points  out  that  a 
careful  examination  of  the  country  and  people  by 
competent  persons  is  essential  for  ascertaining  the 
wants  and  requirements  of  the  country  and  its  in- 
habitants, and  though  commercial  travellers  make 
periodical  visits  to  Mexico  thqr,  as  a  general  role, 
only  inqture  into  the  special  hranches  of  onnmerce  in 
which  thqr  are  interested,  and  while  they  often 
receive  sufficient  orders  to  defray  tbei  «>st  of  the 
going,  the  country  in  generdQ&d^m  reap  any 
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adntntage  from  merchaadise  put  on  the  market  in 
this  manner.  The  business  circnlars  just  out  continue 
to  be  for  the  most  part  unsuitable.  If  they  were 
printed  correctly,  and  in  the  language  of  the  country, 
and  vcre  to  contain  the  necessary  information  as  to 
signs  and  weights,  &c.,  much  needlesss  correspond- 
^ence  might  be  saved,  and  the  importen  would  then 
be  in  anuch  better  portion  to  judge  vritiether  the  goods 
fnlfilled  the  requirements  of  the  market.  Then  again 
EngUdi  weights  and  measdiei  always  prove  a  diffi- 
culty to  foieigners  accustomed  to  the  metric  sj-stem. 
This  question  of  weights  and  measures  is  one  of 
great  importance  to  countries  lilce  Mexico,  where  the 
import  duties  are  collected  on  the  standard  of  weight, 
and  where  all  operations  are  conducted  on  the  same 
basis.  In  many  of  the  American  catalogues,  Mr. 
Bioruland  says,  the  prices  and  discounts  are  also 
^ven,  so  that  the  actual  cost  of  an  article  can  be 
calculated  before  it  is  ordered. 


THE  ALASKAN  SALMON  FISHERIES. 

During  the  past  year  there  has  been  a  marked 
decrease  in  the  salmon  pack  of  Alaska.  In  1902  the 
season'scatch  was  2,631,320 cases,  in  1903,  2,631,782, 
and  in  1904  it  was  estimated  at  not  exceeding 
i>935>ooo  cases,  a  falling  ofT  in  two  years  of  696,320 
«ases.  Throughout  the  entire  worid  there  has  been 
a  large  redaction  of  the  pack  salmon,  which 
appnudmatdy  is  <m\j  2,810,000  cases  for  1904, 
against  4,3 1 7,000  cases  for  1902,  a  Ion  of  1,507,000 
cases.  This  is  an  estimate  whidi  has  been  made  by 
the  United  States  Department  of  Commerce  and 
Labour,  and  does  not  profess  to  be  exact,  as  the 
■detailed  statistical  reports  are  not  yet  all  available. 
Notwithstanding  this  decrease  in  the  volume  of  the 
pack,  there  has  been  a  marked  increase  in  its  aggre- 
gate market  value,  the  receipts  for  1903  having  been 
about  30  per  cent,  more  than  those  of  the  ]Heceding 
year,  and  from  present  indications  it  would  ^pear 
that  a  further  increase  will  be  apparent  in  the  com- 
plete 1904  figures.  The  steady  decrease  in  the 
salmon  pack  of  Alaska  is  due  to  constantly  enlai^ing 
operations  of  the  packers  beyond  the  natural  re- 
sources of  the  streams,  and  to  unfavourable  condi- 
tions under  which  the  propagation  of  salmon  is 
carried  on.  The  regulations  promulgated  by  the 
United  States  Department  of  Commerce  under  the 
law  require  that  persons  engaged  in  taking  salmon 
'Shall  maintain  suitable  artificial  propagating  plants  or 
hatcheries,  and  shall  produce  yearly  and  plant  in  the 
natural  spawning  waters  of  each  fishery  so  operated, 
red  salmon  fry  in  such  numbers  as  shall -be  equal  to 
at  least  ten  times  the  number  of  salmon  of  all 
-varietieB  taken  from  the  said  fidieiy  during  the  pre- 
ceding year.  Desj^te  Uw  safegoards  which  have 
been  thus  thrown  about  the  salmon  industry  the 
law  and  the  regulations,  and  by  the  personal  inspec- 
tion given  by  the  agents  of  the  Government,  the  sup- 


ply of  fish,  as  has  been  noted,  is  steadily  decreanng. 
It  has  been  found  impracticable  to  enforce  adequate 
artificial  propagaticm     [Hivate  persons. 


CORRESPONDENCE. 


BRITISH  WOODLANDS. 

Sir  George  King  writes: — I  have  just  had  an 
opportunity  of  reading  Sir  Herbert  Maxwell's  admi- 
rable paper,  on  ' '  British  Woodlands '  *  in  the  Journal 
of  your  Society. 

As  an  old  Indian  forester  I  rejoice  to  see  that  the 
subject  of  British  forestry  is  not  allowed  to  lie  dor- 
mant, and  that  the  Sod^  of  Arts,  which  has  for  so 
many  years  done  its  utmost  to  stimulate  this  art,  is 
stiU  ready  to  enconimge  anyone  who  shows  a  real 
interest  in  a  matter  of  such  vital  importance  to  Great 
Britain.  Would  that  the  Government  were  equally 
ready ! 

The  report  of  the  Select  Committee  of  the  House 
of  Commons,  which  sat  during  the  ysars  1885  to 
18S7,  produced  no  appreciable  result,  and  the  report 
of  the  later  Commission  of  1902  seems,  so  far  as  I 
can  ascertain,  to  have  fallen  exceeding  flat.  Beyond 
the  establishment  of  a  small  school  for  lads  of  the 
gardener  or  woodman^  class  under  Mr.  Hansen  in  the 
Forest  of  Dean,  most  of  the  recommendations  of  the 
Commisam  have,  so  br  as  I  know,  been  neglected. 
Sir  Herbert  Maxwell's  paper,  backed  as  it  is  by 
Mr.  Munro  Fergusson,  may,  it  is  to  be  hoped,  re- 
ceive attention  in  Parliament.  The  discussion  on  this 
paper  at  the  meeting  at  which  it  was  read  recalls  to 
memory  a  valuable  and  suggestive  paper  read  before 
the  Society  so  far  back  as  December,  1894,  by  that 
veteran  Indian  forester.  General  Michael,  C.S.I., 
who  has  aptly  been  called  "  the  Father  of  Practical 
Indian  Forestry,"  and  to  whose  initial  success  in  the 
Madras  Presidency,  India  may  be  said  mainly  to  owe 
its  present  Forest  Department.  I  have  the  General's 
paper  here,  and  perhaps  I  may  be  allowed  to  quote 
from  it  two  vety  important  and  inexpensive  sugges- 
tions which  the  Commission  of  1902  appear  to  have 
approved.  These  are,  first,  that  encouragement  and 
facilities  should  be  given  for  the  education  of  the  class 
of  man  most  urgently  required  for  the  successful 
working  of  forests  in  Britain,  viz.,  a  workman  who 
would  be  content  lAith  a  salary  such  as  the  average 
British  landowner  can  afford  to  pay — say,  from  £bo 
to  ;^ioo  a  year,  and  who  would  not  be  above  work- 
ing with  bis  own  hands.  Second,  that  the  Board  of 
Agriculture  should  maintain  a  small  staff  of  trained 
officers,  capable  of  giving  sound  practical  advice 
about  the  present  and  future  management  of 
plantations,  the  services  of  these  men  being  placed, 
free  of  cost,  at  the  disposal  of  aiwone  desirous  of 
planting  waste  land,  or  of  impr%»Viti^'d»a^y  existing 
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woods.  General  Michad  truly  remarks  that  there 
must  be  a  number  of  landowners,  large  and  small, 
in  Great  Britain  and  beland,  vho  can  point  to  some 
acres  of  land  on  thdr  propaties  vhidi,  by  reason  of 
thdr  being  next  to  worthless  for  cultivati<ni  or  grazing, 
bring  in  only  a  shilling  or  two  per  acre  per  annum. 
Proprietors  of  such  lands  would  doubtless  be  glad  if 
they  conld  see  their  way  to  render  them  more 
valuable  for  their  children  or  grand  •children,  but 
they  do  not  know  exactly  how  to  set  about  doing 
so.  They  have  vague  fean:  as  to  the  trouble  and 
expense  which  such  improvements  might  involve, 
and  these  fears  too  often  deter  them  from  doing 
anything.  It  is  here  that  State  aid  might  advan- 
tageously come  in;  for  confidence  would  probably 
be  established  by  a  personal  interview  on  the  spot 
with  a  member  of  such  an  advisory  staff  deputed 
by  the  Board  of  AgticoUnre,  who  could  make 
suggestions  as  to  details,  and  who  could  give 
a  rough  estimate  of  cost.  Many  a  doubting  land- 
owner.  General  Michael  says,  would  probably 
be  both  astL.nishcd  and  encouraged  by  discover- 
ing how  small  an  outlay  need  be  incurred  in  con- 
verting an  odd  and  hitherto  unprofitable  comer  of  a 
property  into  a  timber  plantation.  General  Michael, 
in  the  paper  just  referred  to,  shows  how,  in  many 
cases,  only  about  £1  per  acre  would  be  required.  I 
venture  strongly  to  recommend  to  anybody  interested 
in  British  forestry,  a  perusal  of  General  Michael's 
paper  on  "  Forestry  and  Forest  Education,"  printed 
in  the  Society's  Journal  for  21st  December,  1894. 
After  that  paper  was  read  an  interesting  discussion 
followed  in  which  Sir  Clements  Markbam,  Sir  George 
Birdwood,  and  Sir  Joseph  Fayrer  took  part,  and  many 
of  their  remarks  form  excellent  and  instructive  reading. 

San  Ramo,  Italj. 


OBITUARY. 


Sir  John  Bassak,  Bart.— Sir  John  Barran,  who 
died  after  a  short  fllness  on  the  3rd  inst.,  at  his  resi- 
dence in  London,  was  a  member  of  the  Society  of 
Arts  of  considerable  standing,  h8^ing  been  elected  in 
1877.  He  was  bom  in  1821,  the  son  of  Mr.  John 
Barran,  gunmaker,  of  Wandsworth.  Early  in  life  he 
settled  at  Leeds,  where  he  founded  a  large  clothing 
business,  and  became  a  prominent  citizen.  He 
was  mayor  of  Leeds  in  1870  and  1871,  and  in 
1876  he  became  M.P.  for  the  borough.  Ifo  lost  his 
seat  m  1885,  but  was  returned  in  the  fUlowing  year 
for  the  Ottley  Division  of  West  Riding,  which  he 
represented  until  1895,  when  he  was  created  a 
baronet.  Sir  John  Barran  was  for  many  years  a 
governor  of  the  Yorkshire  College,  and  he  took  the 
greatest  interest  in  the  founding  of  the  Unnvrdty  of 
LeedF. 


GENERAL  NOTES. 


Optical  Convbntton,  1905. — As  already  an- 
nounced, an  Optical  Convention  will  be  held  at  the 
Nmhampton  Institute,  Clerkenwell,  E.C.,  from 
May  31st  to  June  3rd,  inclusive..  An  Opening 
Address  will  be  given  by  the  President,  Dr.  R.  T. 
Glazebrook,  M.A.,  F.R.S.,  on  the  evening  of  May 
30th.  The  programme  of  the  Convention  inclndcs 
papers  and  discussions  on  optical  subjects,  an  exhibi- 
tion of  optical  and  scientific  instruments,  with  demon- 
strations of  instruments  of  special  interest,  and  even- 
ing lectures  and  social  gatherings.  The  mornings 
will  be  devoted  to  the  papers  and  discussions,  and 
many  unpcntant  papers  are  promised.  These  will  be 
collected  and  pubHshed  iu  a  volume  to  be  issmd  by 
the  Convention ;  this  volume  will  be  obtainaUe 
members  at  a  reduced  rate.  Demonstrations  of  novel 
and  important  instruments  will  be  gi^-en  in  tbe 
technical  laboratories  of  the  Northampton  Institute 
during  the  afleraoons.  The  Exhibition  of  Optical 
and  Scientific  Instruments  will  appeal  to  all  users  of 
optical  and  allied  instruments,  such  as  microscopes, 
binoculars,  photographic  cameras,  projection  lanterns, 
&c.  It  will  be  open  daily  from  12  to  10  p.m.  during 
the  Convention,  and  members  will  have  free  admis- 
sion to  it  at  any  time  between  the  hours  mentioned. 
Tbe  catalogue,  an  illustrated  volume  of  some  300 
pf^es,  descriptive  of  British  optical  and  scienti6e  in- 
struments, ¥rill  be  issued  to  members  at  a  reduced 
rate.  ArrangMnents  for  the  evenings  are  being  made, 
and  will  include  lectures  and  a  conversazione.  A 
lecture  is  promised  by  Professor  Silvanus  P.  Thomp- 
son, D.Sc,  F.R.S.,  President  of  the  Optical  Society. 
This  will  probably  be  given  on  the  e^'ening  of  Thurs- 
day, June  1st.  On  the  afternoon  of  Saturday,  June 
3rd,  an  opportunity  will  be  given  for  the  inspection 
of  tbe  National  Physical  Laboratory,  Teddington,  at 
tbe  invitation  of  Dr.  R.  T.  Glazebrook,  M.A.. 
F.R.S.,  tbe  Prendent  of  the  Conventira. 

ALIEN  Immioraticn.— Tbe  return  jast  issued 
"of  the  number  of  aliens  that  arrived  from  the  Cou- 
tinent  at  ports  in  the  United  Kingdom  in  each 
month  for  the  year  1905,"  shows  an  increase  in  the 
immigration  as  compared  with  1904.  llie  return  is 
brought  down  to  the  31st  March,  and  if  that  month 
of  the  two  years  is  taken  tbe  gross  numbers  are 
30,115  for  March,  1905,  as  compared  with  16,888  for 
the  same  month  of  1904.  If  deduction  is  made  of 
the  aliens  known  to  be  m  route  to  other  coantiies, 
the  figures  are  8,118  f«-  March,  1905,  and  5,899  for 
March,  1904.  Deducting  again  the  number  of  sailoR 
inclnded  with  the  aliens,  not  described  in  tbe  alfen 
lists  as  m  route  to  places  out  of  the  United  Kingdom, 
the  figures  are  further  reduced  to  6,8x8  for  March, 
1905,  and  4.857  for  March,  1904.  Taking  the  gross 
figures  for  the  three  months  they  are  42,287  for  the 
period  ended  March  31,  1905,  and<^34,437  for  tbe 
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nmilar  period  of  1904.  Deducting  sliens  en  mttt 
the  figures  are  31^5  and  15,773  respectiveljr,  and 
^dn  dedocting  saflois  the  figures  are  farther  reduced 
to  18,398  and  12,782  respectively.  A  note  to  the 
return  points  out  that  the  figures  as  to  aliens  en  route 
are  incomi^te  inasmnch  as  ^'particulars  on  this 
point  are  not  required  by  law  to  be  furnished." 

The  Revenue  from  WraE.— The  Chancellor  of 
the  Exchequer  in  his  Budget  statement  complained 
that  "the  wine  duties  have  for  many  years  been  a 
falling  source  of  revenue."  But  a  Board  of  Trade 
paper  issued  last  month  (Alcoholic  Beverages,  19O3}, 
shows  that  the  Customs  Revenue — and  of  course 
there  is  no  Inland  Revenue — from  wine  has  steadfly 
increased.  Thus  the  recripts  in  the  years  named 
■were  as  bdov,  1902  being  the  latest  given  in  the 
retntn: — 

189s.  1897.  190a. 

£  £  £ 

1,268,000   . .    1,325,000   . .  1,524.000 

If  Mr.  Austen  Chamberlain  had  said  that  the  con- 
sumption  per  head  had  fallen  he  would  have  been 
right,  although  the  fiall  has  been  very  slight.  The 
consumption  was  O-38  in  1889,  and  the  average  ol 
the  last  five  years  was  0*37.  It  is  practically  sta- 
tionary. Mr.  Austen  Chamberiain  lamented  the 
decline  in  the  impost  of  wines  from  British  pos- 
sessions. Bnt  the  prodactitm  has  not  diminished. 
In  Australia  it  has  neariy  doubled  in  ten  years.  In 
1893  the  total  production  was  3.567,025  gallons,  in 
1 903  it  had  risen  to  6,159,169  gallons.  In  1893  the 
production  of  the  Cape  of  Good  Hope  was  6,145,344 
gallons,  but  that  was  an  exceptional  year ;  in  1903  it 
was  5,332,349  gallons.  Not  much  wine  is  produced 
in  other  colonies.  Ontario  is  credited  with  500,000 
gallons  in  1900,  but  there  are  no  returns  for  other 
years,  and  returns  are. also  lacking  for  Cyprus  and 
New  Zealand. 

Windmills  for  South  Africa.— German  manu- 
facturers  appear  to  be  devoting  special  attention  at 
the  present  time  to  the  demand  which  has  sprung  up 
for  windmills  in  South  Afiica.  Austrian  manu- 
fiKtutcrs  aie  also  doing  all  in  their  power  to  get 
control  of  the  Sondi  African  market,  and  the 
American  representative  at  Chemnitz  says  in  a  recent 
report  to  his  Government  that  both  the  Germans  and 
Austrians  are  making  disastrous  inroads  into  the 
market  in  the  lines  mentioned.  This  demand  for 
windmills  has  arisen  owing  to  the  continued  dry 
seasons  in  South  Africa.  The  sinking  of  wells  has 
become  a  necessity,  and  even  the  Government  boring 
machines  have  been  called  into  ose  to  supply  cattle 
with  the  necessary  qoantity  of  water  to  sustain  life. 
Two  Idnds  of  motors  are  saleaUe,  a  light  one  for 
pmn{Hng  water  for  cattle,  and  a  heavier  one  to  pump 
.for  irrigation  purposes.  Of  the  first  kind  there  is  a 
great  variety  on  the  market  at  Cape  Town.  The 
main  pc^ts  considered  in  purdiaiing  such  motors 
an  lightness  combined  with  great  capacity,  fadHty  of 
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removal  from  one  place  to  another,  and  abOity  to  be 
set  in  motion  by  the  lightest  breeze.  Windmills 
answering  these  conditions  are  at  the  present  tw"^' 
very  scarce,  and  it  would  be  well  for  British  manu- 
facturers to  give  strict  attention  to  this  market  if  they 
wish  to  retain  it.  Care  should  be  given  to  the 
questions  of  packing  and  shipment.  Duplicate  parts 
should  be  available,  so  that  broken  machinery  can  be 
repaired  at  short  notice.  This  is  a  point  to  whicb 
German  manufacturers  devote  special  attention. 

Revenue  (Collection  of  Takes).— The  returns 
showing  for  each  of  the  three  kingdoms  (i)  the 
amount  charged  for  House  Tax,  Land  Tax,  and  Ii>- 
habited  House  Duty  for  the  financial  years  1903, 
1904,  1905,  and  (2)  the  amounts  and  per-centage  vX 
same  collected  in  each  country  by  31st  dayof  Januarv 
and  28th  of  February  respectively  in  each  of  these 
years,  hardly  supports  the  general  opinion  that  pay- 
ments this  year  have  been  very  much  quickened  by 
the  pressure  of  the  authorities.  Taking  England, 
the  return  shows  that  at  the  end  of  January,  1903, 
the  per-centage  collected  was  32*4  as  against  29*5  in 
1904,  and  35-0  in  1905  ;  and  at  the  end  of  Febroaiy 
the  per-centage  stood  at  56*0,  55-5,  and  62'6  re- 
spectively. It  is  explained  in  a  note  that  the  year 
1903-4  was  a  year  of  re<valnation  of  property  assesses 
under  Schedules  A  and  B  in  England  and  Wale* 
ontnde  the  metropolis.  Re- valuations  always  cause 
stane  dday  in  the  assessments  under  the  schedules, 
and,  as  a  result,  the  collection  in  the  months  of  Jan- 
uary and  February,  1904,  was  retarded.  Comparing 
then  i<}03  with  1905,  and  taking  the  end  of  February, 
the  per-centages  are  56*0  and  62-6  respectively.  It  is 
noticeable  that  in  Scotland  95-8  per  cent,  had  been  col- 
lected by  the  end  of  February,  1905,  and  in  Ireland 
only  50'09. 


meetings  of  the  society. 
Ordinary  Meetings. 

Wednesday  evenings,  at  8  o'clock  : — 
Hay  10.— The  Native  Races  of  the  Unknown 

Heart  of  Central  Africa.'*   By  Viscount  MotmT- 

UOR&ES.  J.  Cathcakt  Wason,  M.P.,  wiU  preside. 
Mav  17.—"  The  Use  of  Wood  Pulp  few 

Making."    By  B.  Charles  Phillips,  M.S.C.I. 
May  24.—"  Modem  Lightning  Conductors."  By 

KlLLlNGWORTH  HEDGES,  M.InSt.C.E.,  Hon,  ScC 

to  the  Lightning  Research  Committee. 

Indian  Section. 
Thursday  afternoons,  at  4.30  o'clock  :— 

May  II.—"  The  Manufactures  of  Grcato  Britain. 
— nL  India.*'  By  Henry  John  Tozer,  M.A. 

His  HlOHNBSS  THE   MAHAEAJA  GAEEWAE  OV 

B*RODA,G.C.S.I.,  will  preside.  f^^^^T^ 

Digitized  byl^OOgle 
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May  5,  tqos. 


Uav  i8.— "PUgoe  in  Indim."  By  Chakles 
CRBIGHTON,  M.D.       SiK  DENMIS  FlTZPATSICK, 

K.C.S.I.,  wiU  preside. 


Colonial  Section. 
Tuesday  afternoons  at  4.30  o'clock  :— 

May  23.— "The  Cape  to  Ciiro  Railway,"  By 
Sir  Chauis  H.  T.  MncALn.  Bart.,  M.lBst.C.E. 
The  DuKK  of  Majilborouor  will  preside. 


Applird  Art  Sbctioh. 
Tuesdays,  at  4.30  or  8  o'clock :— • 

Mat  16,  4.30  p.m.--"Ezcavatioo  of  the  Oldest 
Temple  at  Thebes."  By  H.  R.  H.  HAtL,  M.A. 


Cantor  Lectures. 
Monday  evenings,  at  8  o'clock : — 

Alan  S.  Colr,  C.B.,  "Some  Aspects  of 
Ancient  and  Modern  Embroidery."  Two 
Lectures. 

Lbcturb  n.— May  8.— Embroidety  in  England, 
flith  and  t3th  centuries — MS.  Ulaminatioa,  painting 
and  embroidety  as  sectdar  arts  in  13th  and  14th 
centories— Influence  tilt  work  in  one  art  craft  (the 
Goldsmiths')  on  that  in  another  (Embroiderers') — 
Types  of  acdevaatical  English  embroideiy  13th, 
t4Ui,  and  15th  centuries,  compared  wttb  contem- 
porary iHosoinatioBs  in  MSS.  —  Designs  few 
English  embroidery  gradually  afiected  by  de%-elop- 
ments  in  ornamental  weaving  abroad — Symmetrical 
and  Soral  patterns  taking  the  place  of  designs  with 
figure  subjects  having  an  epical  or  story'telling  in- 
terest—English secular  embroidery  of  the  l6th  and 
(7th  centuries — The  "conceits"  in  emiMroidery  of 
the  Elizabethan  and  Stuart  pmods — Emtutridery  in 
costume  in  16th,  17th,  and  i8th  centuries — Aspects 
of  modern  English'  embroidety— Uie  d^gns  for  it : 
different  phases  of  its  practice,  for  ordinary  trading 
purposes,  Ust  more  limited  purposes,  and  for  special 
occasions  in  connection  with  technical  instruction — 
Embroi^CTy. 

Henry  Willock  Ravenshaw,  Assoc. 
M.lDst.C.E.,  Mem.Fed.Inst.Min.Eag..  "The 
Uses  of  Electricity  in  Mines.'*   Two  Lectures. 

LectuRB  I. — May  it^,— Application  of  Electricity 
and  Character  of  Load.  —  Winding — Haulage — 
Pumping— Coal  cutting — Other  uses  undergronnd — 
Snr&ce  requirements— Generating  stations— Cables 
and  disttibutiott  —  Lighting  —  Signals  —  Tde- 
phones — Shot  firing. 

Lecture  11. — ^May  22.— Alternating  and  direct 
currents  —  Precautions  —  Enclosed  motors  —  Home 
Office  rules  .  Costs— Typical  and  historical  plants 
described. 

The  lectures  will  be  Dlnstrated  by  lantern  slides. 


MEETINGS  FOR  THE  ENSUING  WEEK. 
UONDAV.  Mav  8  .  society    of  ARTS,   John  -  ttreet, 

Adelphi,  W.C.,  8  p.m.    (Cantor  Lecturea.)  Ifr. 

AUd  S.  Cole,  "  Sone  Atpecta  of  Ancient  and 

Modrm  Embroiderr."   (Lecture  II.) 
Rojral  Institiitioii,  Albemacle-sMat,  W.,  j  p.m. 

Gran-al  Uonlhlr  UeetiDK- 
SaaitaiT  Inttitiits,  Margaret- itnet,  W.,  s  P-ta. 

Dr.  Louii  C.  Pai^  and  Ur.  W.  Rolfe.  "  Hooainr 

in  Mannoni  let  as  Flats." 
Geographical,  Univertitjr  of  London,  Bariiocton- 

garden!,  W.,  8)  p.m.   Lt.-CoI.  C.  Delmf-Rad- 

cliffe,  "  The  Nile  Frovinceiaad  Western  Uganda.* 
Camera  Clab,  Cbariuff-ciau-roMl,  W.C.,  p.m. 

Ur.  Horace  Fidton, "  Tke  Photo-  Line  Pracen." 
Medical,  n,  Chaadoa-itreat,  W.,  8  pjn.  Annual 

Ifeeting. 

TtrsSDAT,  Hay  9... Hellenic  (in  the  Rooms  of  the  Socfetjr  of 
Antiquaries,  Bnrlington -house,  W.),  5  p.m. 
Asiatic,  >a,  Albaawrle-itieet,  W.,  j  p.m.  Annnal 
Ueeting. 

Royal  Institution,  Albemarlo-street,  W.,  5  p.m. 
Prof.  L.  C.  Mtali.  "Ihe  Study  of  Extinct 
Aaiawli."  (Lecture  HI.) 

United  Service  Instttntion,  Whitehall,  S.W.,  3  p.m. 
Commander  On  Lord  EllaalMi<oi«h.  "  Tba  Pomi> 
bility  of  our  Flnata  and  Hacboua  beinf  Sur- 
prised." 

Uedical  and  Chtmigkal,  to,  Hanomr-aqnacSt  W., 

8}  p.tii. 

Photoffnq>bic,  ti6,  Rnasdl -square,  W.C,  8  p.m.  Mr. 
E.  P.  Butlur,  "  Thne-Colonr  notosrapby— witb 

Aathr^lofficali  3>  Hanowsquare.  W.,  a|  p.m. 

Colonial  Inst.,  Whitehall  Rooms,  Whitehall-place, 

S.W.,  8}  p.m.    The  Earl  of  Ranfiirlr,  •'New 

Zealand  and  lis  Dependencies.'' 
Horticnltoral,    Drill-ball,  JamM-street,  Mctovia- 

strret,  S. W.,  3  pm.  t.  Ur.  N.  Hafashi, "  Japanese 

Hotticultura."    >.  Ur.   R.   Faner,  "Japaneae 

Plants  and  Gardens." 
Vkdnbsday.  May  to...SOCISTV  OF  ARTS,  John-skeet, 

Adelphi,  W.C.,  8  p.m.    The  Viscount  Monnt- 

morres,  "  Ihe  Native  Races  tA  the  L'nknotni 

Heart  of  Central  Africa." 
Biblical    ArchKology,    37.   Great  RnssaU-itieal, 

W.C.  4i  p.m. 
Oeolofical,  BuriiBctoB-bouM,  W.,  8  p.m. 
Royal  Utsfaiy  Fund,  7,  Adolphi-tmrnn.  W.C, 

3p.m. 

THuaaDAT,  May  11...SOCIETY  OF  ARTS,  John-street, 

Adelphi,  W.C.,  4  p.m.  (Indian  Section.)  llr. 

HentT  J.  Toier,  M.A.,  "The  Unnnfectnrea  of 

Greater  Britain.    III.— India." 
Rojral,  BuTlingtoo-house,  W.,  4I  p.m. 
Antiquariee,  Bnrlinctoo- house,  W.,  8j  p.m. 
Royal   Institution,  Albemarie-street,  W.,  5  p-m. 

Prof.  Sir  James  Dewar.  "  Flame."   [Lecture  II.) 
Electrical  Entineets  (in  the  Rooms  ov  thx  Socnmr 

or  ARTE),Joha.Mnet,Add^i,  W.C,8p.m.  Ur. 

H.  Laws  Wabb,  "  Telephone  Traffic"  , 
Camera  Club.  Charinc-croM-mad.  W.C^ti  p.m. 

Colonel  David  Bruce,  "In  the  Fly  Countfr" 

(Central  South  Africa). 
Famav.  May  i3...Royal  Instftotlt*,  Albeduile-atreet.  W., 

9  p.m.  Prof.  Ernest  Fox  Nichols,  "  The  Pressure 

due  to  Radiation." 
Astronomical,  Burt  ing:ton -bouse,  W.,  8  p.m. 
Clinical,  >^  Hasovcr-squafe,  W.,  8|  p.m.  ' 
Pbytical,  Chemleal  Socletr't  Rboam,  BuHiacten- 

house,  W.,  5  p.m.  , 
Satubdav,  May  ij... Royal  Institution,  Albemarle- street, 

W ,  3  p.m.  Prof.  Marshall  Ward.  "  Monlda  and 
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NOTICES. 


NEXT  WEEK. 

Monday,  May  i5,8p.ni.  (Cantor Lecture.) 
H.  W.  Ravkkshaw,  "The  Uses  of  EIcct 
tricity  io  Mines."    (Lecture  L) 

Tuesday,  May  16,  8  p.m.  (Applied  Art 
Section.)  H.  R.  Hall,  "Excavation  of  the 
Oldest  Temple  at  Ihebes." 

Wepnesday,  May  17,  8  p.m.  (Ordinary 
Meejting.)    S.   Charles   Philups.  "The 
Use  of  Wood  Pulp  for  Paper  Making." 
-  Thursday,  May  18,  4.30  p.m.  (Indian 
Section.)     Charles   Crcightun,  M.D., 

"  PLgue  in  India." 

Further  details  of  the  Society's  meetings 
will  be  found  at  the  end  of  this  number. 


CANTOR  LECTURES. 

'  Mr.  Alan  S.  Cole,  C.B.,  delivered  the 
second  and  last  lecture  of  his  Course  on  "  Some 
Aspects  of  Ancient  and  Modern  Embroidery," 
on  Monday  evening,  Sth  inst. 

A  vote  of  thanks  to  the  lecturer  for  his 
interesting  course  of  lectures  was  passed  on 
the  motion  of  the  Chairman. 

The  lectures  will  be  published  in  the  Journal 
during  the  summer  recess. 


INDIAN  SECTION. 

Thursday  afternoon,  May  11;  His  High.< 

NESS  THE  GAEKWAR  OF  BaRODA,  G.C.S.L, 
in  the  chair. 

The  paper  read  was  "  The  Manufactures 
of  Greater  Britain.— HL  India,"  by,  Henry 
J.  TozER,  M.A. 

The  paper  and  report  of  the  discusfion  will 
be  published  in  a  future  number  of  the 
Juur/.al. 


SOCIETY  OP  ARTS  AND  LONDON  ' 
INSTITUTION. 

The  following  Resolution  was  passed  by  the 
Council  of  the  Society  of  Arts  at  their  meeting 
held  on  the  Sth  May,  1905 

"In  view  of  the  filling  which  appear^  to  have 
been  aroused  amoigst  some  of  the  Proprietor 
of  the  London  Institution  with  regard  to  the 
proposed  amalgamation  with  the  Society  of  Arts, 
and  the  consequent  p^bable  difficulties  of  effecting 
a  harmonioas  funob  Of  the  two  Corporations  into  a 
single  Institution,  the  Council  of  the  Society  of 
Arts  have  decided  not  to  take  any  farther  action  in 
the  matter,  and  hereby  discharge  the  Conunittee 
which,  at  'the  instance  of  the  Board  of  Managers  of 
the.Londoa  InstUntion,  they  appointed  to  conridcr 
the  scheme  for  amalgamation." 


PROCEEDINGS  OF  THE  SOCIETY*. 


APPU&D  ART  SECTION. 

Tuesday  afternoon,  May  2  ;  .  SiK  GsORGK- 
BiRDWooD,  KX.I.E.,  C.S.I.,  in  the  chair.  , 

The  Chairman,  in  introducing  the  reader  of  the- 
paper,  said  that  he  was  well-known  as  the  author  of 
•'Armour  in  England,"  (1897),  "Foreign  Armour 
m  England"  (1898),  and  "IronwOTk"  {1893-6). 
In  1897,  1900,  1901  he  wrote  the  sumptuously  illus- 
.trated  catalogues  of  the  Burlington  Fine  Arts 
Club  on  "Enamels,"  "Ironwork,"  and  "Silver- 
smith's work  of  Enropean  Origin ; "  and  in  1904  he 
brought  out  his  monnmaital  work  on  "  Old  Silver 
yfvik,  chieBy  English,  from  the  15th  to  the  i8th 
Centuries."  Mr.  Gardner  had  already  read  live 
papers  before  the  Society,  namely,  on  "  Wrought 
Ironwork,"  in  1887,  on  "The  Monumental  Use  of 
Bronze,"  in  1888,  on  "Enamels  and  Enamelling," 
in  1891,  on  i'ewter,"  in  1894.  and  on  "  The  Revival 
of  l^adesmen's  Signs,"  in  1899. 

GooqIc 

The  paper  read  was—  O  .  . 
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THE  MONUMENTAL  TREATMENT  OF 
BRONZE. 

Bv  J.  Starkie  Gardner,  F.S.A. 

Seventeen  years  ago  I  had  the  honour  of 
addressing  this  Society  on  the  subject  of  "  The 
Moumental  Uses  of  Bronze."  I  then  confined 
myself  to  illustrations  of  sepulchral  monu- 
ments.   Not  many  weeks  since,  my  friend 

'Mr.  Marion  H.  Spielmann  also  read  here  a 
paper  on  Royal  monuments,  describing  those 
erected  and  in  process  of  erection  to  the 
meroory  of  our  great  Queen  Victoria  and  her 
miglM:y  contemporaries,  the  Emperor  William 
and  King  Victor  Emanuel,  all  three  builders 
of  Empires.  There  remains,  however,  a  vast 
field  to  which  not  one  but  many  meetings 

'of  this  Society  might  be  usefully  devoted. 
Commemorative  monuments,  indeed,  may  be 
classified  into  five  great  groups:  Religious, 
Sepulchral,  Allegorical,  Historical,  Icono- 
graphic,  each  a  subject  for  separate  treat- 
ment. 

Those  designed  to  honour  divinities,  lest  un- 
seen their  awful  power  should  be  forgotten,  are 
■the  eajrliest  of  which  we  have  any  knowledge. 
These  were  visible  symbols  if  not  actual 
habitations  of  the  gods,  or  temples  set  apart 
for  their  cult.  I^ter,  temples  were  erected 
with  more  mixed  motives,  but  always  with  the 
dominant,  if  unexpressed,  idea  of  bettering 
/the  life  to  come.  Associated  with  religious 
beliefs,  they  took  the  practical  form  of  pro- 
viding places  of  worship  for  the  people  and 
domiciles  for  the  priesthood.  The  few  other 
religious  monuments,  as  fountains  dedicated 
•to  the  Virgin,  or  isolated  statues  of  saints,  are 
exceptions  of  slight  importance. 

Another  group  marks  the  burial-place  and 
perpetuates  the  memory  of  illustrious  dead. 
These  sepulchral  monuments  assumed  at  times 
vast  proportions,  like  the  Pyramids,  the  Mau- 
soleum, the  Castle  of  St.  Angelo,  the  Taj 
-Mehal,  the  Medici  Chapel,  the  Cenotaph  of 
.Maximilian,  and  the  Chapel  of  Henry  VII. 
Like  the  Wellington  Monument  in  St.  Paul's, 
-and  the  Royal  Mausoleum  at  Windsor,  they 
denote  the  actual  places  of  interment. 

Another  more  fanciful  and  poetic  group  con- 
sists of  impersonations  of  the  forces  of  Nature, 
of  the  Attributes,  Passions,  the  Past  and  the 
Future,  as  well  as  concrete  things,  such  as 
rivers,  and  people,  by  means  of  symbolic 
or  allegorical  imagery-  The  Greeks  and 
Romans  delighted  in  these,  and  they  continue 
to  appeal  to  the  multitude  even  at  the  present 
day.    With  us  no  symbols  are  more  popular 


than  Britannia,  the  British  Lion,  and  John 
Bull.  The  series  of  seated  statues  of  the  cities 
of  France  around  the  Place  de  la  Concorde  in 
Paris,  erected  with  no  such  motive,  serve  in  no 
small  degree  to  keep  green  the  memory  of  the 
losses  of  the  Franco-German  war. 

An  equally  ima^native  group  is  the  Histo- 
rical, commemorating  auspicious  or  important 
national  events.  These  are  for  the  most  part 
set  up  in  public  places  and  take  varied  forms, 
the  most  usual  being  arches,  columns,  obelisks, 
cairns,  and  allegoric  statuary.  These  monu- 
ments, so  important  among  nations  of  anti> 
quity,  had  fallen  into  disuse  in  Europe  until 
revived  by  Charles  V.  and  Louis  XIV.  The 
Columns  of  July  and  Napoleon,  our  own  Mon- 
ument,  the  Arcs  de  Triomphe  and  du  Car- 
rousel, and  the  Portes  St.  Denis  and  St. 
Martin  are  conspicuous  examples. 

The  last  and  by  fax  the  most  numerous 
group  is  Iconographic,  or  erected  to  commem- 
orate the  deeds,  virtues,  and  appearance  of 
famous  personages.  These  were  equally 
familiar  in  ancient  Greece  and  Rome,  but 
forgotten  later  until  the  classic  revival  in  the 
Italian  Renaissance  led  to  the  production  of 
.monuments  resembling  those  of  antiquity. 
Our  Nelson  and  Duke  of  York  columns  and 
.Albert  Memorial  are  fe.roiliar  examples,  but 
such  memorials  more  commonly  take  the  less 
ambitious  form  of  simple  portrait  statues. 

We  in  England  have  shown  little  interest 
hitherto  in  monuments  commemorating  past 
events,  however  important,  and  few  are  of 
historic  value  unless  sepulchral.  The  com- 
memoration of  our  monarchs  and  greatest  men 
'in  bronze  or  marble  was  never  a  national  con- 
cern until  late  in  the  seventeenth  century. 
The  men  themselves,  or  their  immediate 
heirs,  erected  the  monuments  that  exist,  as 
well  as  countless  others  that  have  perished 
through  fire  and  decay.  Had  the  customs 
of  Greece  or  Rome  by  good  fortune  been  main- 
tained, statues  would  have  been  set  up  to 
most  popular  heroes  of  the  day,  and  the  like- 
nesses of  hosts  of  interesting  personalities 
preserved  and  now  be  familiar  to  us. 

Setting  aside  sepulchral  monuments,  with 
which  I  do  not  propose  to  deal,  the  most 
ancient  and  the  most  touching  is  the  series  of 
stone  crosses  erected  to  mark  the  resting- 
places  of  the  bier  of  the  beloved  Queen 
Eleanor,  of  whom  we  have  fortunately  a 
splendid  portrait  in  bronze  in  Westminster 
Abbey.  For  the  most  part  the  crosses  ha%*e 
long  since  crumbled  away  and  been  removed, 
but  one  especially  is  perpetuated,  for  ever  in 
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the  name  "  Cfaaring  Cross."  The  sentiraent 
that  dictated  the  erection  of  these  and  its  mode 
of  expression  have  remained  unique.  A  louf^ 
interval  elapsed  before  any  other  commeraora- 
tive  monument  was  set  up  in  London,  and  then 
it  needed  nothing  less  than  the  apalHog  des- 
truction of  the  entire  City  proper  with  all  its 
churches  and  historic  buildings,  to  awake  in 
the  English  mind  a  sentiment  that  had  been 
so  predominant  in  ancient  Greece  and  Rome. 
"The  Monument,"  so  called  because  there 
was  no  other,  remains  practically  unique  in 
England,  and  except  in  the  naming  of  Water* 
loO'bridge  and  Tra&dgar-square,  there  is  no 
visible  sign  that  the  nation  cares  to  perpetuate 
the  great  events  which  have  built  up  its  history. 
But  for  the  Guards'  Monument  there  is  nothing 
publicly  commemorating  the  Crimean  war ; 
there  is  no  sign  of  any  national  monument  in 
remembrance  of  our  struggles  for  supremacy 
in  South  Africa ;  and  even  the  arrival  of 
"Cleopatra's  Needle"  failed  to  make  us 
realise  that  in  it  we  possess  the  most  fitting 
memorial  of  our  occupation  of  Egypt.  Monu- 
ments of  stirring  national  events  should  provide 
history  written  large  and  artistic  object-lessons 
for  the  people.  To  ancient  historic  monuments 
we  are  indebted  for  our  sole  accurate  know- 
ledge of  the  actual  arms  and  appearance  of 
such  mighty  historic  nations  as  the  Egyp- 
tians, Assyrians,  Medes,  Persians,  Dacians, 
Scythians,  Greeks,  Romans.  Gauls,  indeed  of 
eveiy  nation  that  has  made  up  the  world's  his- 
tory. A  Roman  triumphal  arch  affords  the  only 
actual  representation  of  the  mystic  seven- 
branched  candelabrum  of  the  Jewish  Temple, 
while  Trajan's  column  presents  a  minutely 
accurate  representation  of  the  chain-mail  and 
weapons  that  proved  as  fatal  to  Crassus,  as  to 
the  English  at  Hastings  a  thousand  years 
later.  Our  neighbours  across  the  Channel 
show  a  thorough  appreciation  of  the  value 
of  grand  commemorative  monuments.  The 
columns  of  July  and  Napoleon,  their  triumphal 
arches,  the  Tfocadero,  the  bridges,  and  names 
of  streets  and  places  keep  alive  the  national 
glories  and  chequered  career  of  the  great 
nation.  Already  most  of  these  monuments 
are  mellowing  into  historic  value,  just  as  in 
time  to  come  even  our  indifferent  Guards' 
Monument  will  serve  not  only  to  preserve  the 
memory  of  our  first  great  struggle  with  our 
secular  enemy  but  will  record  the  exact 
costume  of  those  who  fought  the  battles.  How 
valuable  contemporary  monuments  in  bronze 
would  be  to  us  of  the  heroes  and  rank  and  file 
who  won  our  historic  victOTies.   Our  pride  in 


our  Empire  should  surely  induce  us  to  hand 
down  the  presentment  of  those  of  us  who 
fight  our  country's  battles,  and  also  of  their 
gallant  foes,  whether  Zulus,  Afghans,  or 
others.  With  no  very  earnest  or  success- 
ful antiquaries  among  our  living  sculptors, 
it  is  perhaps  unwise  to  attempt  to  con- 
struct monuments  commemorating  anything 
but  the  immediate  past  and  present,  for  cer- 
tainly Boadicea,  in  her  scythed  chariot,  and 
the  warrior  waving  a  sword  in  Palace  Yard, 
with  bronze  bas-relieb  on  the  pedestal,  do  not 
appeal  to  us  as  historically  accurate  ;  but  the 
great  events  of  our  own  day,  the  Union  of  the 
British  Isles,  the  Federation  of  the  Colonies, 
and  the  Consolidation  of  our  Indian  Empire, 
our  political  freedom,  and  that  of  the  Press, 
might  be  treated  seriously,  if  competitions 
were  open  to  all  British  subjects.  An  Alfred 
Stevens  may  exist  among  us,  or  some  scenic 
artist  or  poetic  dreamer  might  give  birth  to 
ideas  for  the  professional  architect  and  sculp- 
tor to  realise.  My  own  experience  is  that 
the  power  to  design  and  the  power  to  ezecjite 
do  not  necessarily  or  invariably  occupy 
one  cranium.  The  dearth  of  reasonable 
presentments  of  our  historic  worthies  in 
the  public  spaces  of  our  metropolis  has  only 
been  lessened  of  late  by  the  portrait  in 
bronze  of  Cromwell ;  and  the  Achilles  in 
Hyde-park  still  remains  our  only  symbolic 
statue,  against  the  scores  set  up  in  other 
capitals. 

Contrasted  with  those  of  Paris,  our  monu- 
mental efforts  appear  insignificant  indeed. 
Emerging  a  few  days  since  from  the  Louvre 
on  to  the  Place  du  Carrousel,  1  was  at  once 
faced  by  a  series  of  superb  monuments,  in- 
cluding that  to  Gambetta.  A  few  steps  west 
led  by  the  triumphal  arch  with  its  bronze 
quadriga  to  the  Tuileries  gardens,  where  I 
was  confronted  with  a  galaxy  of  statues  and 
groups,  comprising  two  fine  groups  of  lions, 
and  rhinoceros  and  tigers,  in  bronze.  Con- 
tinuing to  the  Place  de  la  Concorde,  I  found 
myself  in  the  presence  of  the  great  Luxor 
Obelisk  and  two  splendid  fountains,  around 
which  are  placed  in  solemn  dignity  the  great 
statues  emblematic  of  the  noblest  cities  of- 
France.  Beyond,  again,  are  other  monuments, 
including  the  Mariy  Horses,  the  vista  being 
closed  by  the  great  Arc  de  I'Etoile.  Grand 
monuments  meet  the  eye  in  every  part  of  Paris, 
and,  unlike  ours,  are  effectively  placed,  and 
appear  to  be  purposely  designed  to  occupy  the 
positions  in  which  they  are  se^n,  frequently 
amidst  trees  and  flowei$tizeOi)fW]CUdi£l^  on 
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tfab  contrary,  are  generally  designed  before 
any  position  is  allotted  to  them. 

In  our  vast  metropolis — laid  out  for  the 
most  part  to  accommodate  the  high  number  of 
inhabitants  by  the  great  landowners,  who 
parcel  out  the  largest  part  of  its  area—there 
are  fewer  magnificent  sites  for  monuments 
than  in  cities  laid  out  by  monarchs  or  power* 
ful  corporations.  Most  of  the  open  places  of 
Tendon  are  enclosed  squares  and  gardens 
closed  to  the  public,  each  of  which  in  Pariit 
would  be  laid  out  with  palms,  plantains,  and 
flowers,  and  seats  around  some  central  foua* 
lain  or  artistic -monument.  At  some  not  far 
distant  time  the  happiness  of  the  many  may 
be  regarded  as  more  worthy  and  pleasing  than 
the  solitudes  of  which  so  few  make  use.  Mean- 
while, several  fine  utes  for  monuments  are 
available.  A  new  and  splendid  facade  to  the 
National  Gallery,  with  loggias  and  statues, 
aad  Trafalgar-square  remodelled  as  a  broad 
approach  to  it,  could  commemorate  the  fede- 
ration of  the  Empire.  ParliamentTsquare.  with 
its  majestic  surroundings,  would  also  provide 
•a  ^matchless  site  for  a  noble  commemorative 
monument.  There  are  other  less  important 
sites,  though  it  is  unfortunate  that  the  few  com- 
maoding  spaces  at  the  intersections  of  main 
thoroughfares,  created  by  our  municipal  coun- 
cils, fit  for  the  reception  of  beautiful  objects, 
have  been  seized  upon  by  the  sanitaiy  depart- 
ment for  underground  conveniences  which  a 
refined  taste  would  have  gladly  relegated  to 
equally  accessible  but  less  prominent  situa- 
tions. 

It  must  be  quite  obvious  that  monuments 
that  tell  in  London  are  not  the  ordinary  portrait 
statues  in  garments  which  do  not  lend  them- 
selves to  artistic  treatment,  and  on  which  so 
many  thousands  of  pounds  have  been  expended 
without  adding  one  touch  of  beauty  to  the 
town.  Monuments  to  be  telhng  in  London 
must  either  comprise  more  than  a  single  fig^ure, 
or  be  of  Urger  size  than  the  heroic  size  sanc- 
tioned by  tradition  or,  best  of  all,  be  equestrian. 
A  rider  on  his  steed  assumes  a  dignity  of  pose 
embodying  mastery  of  an  animal  many  times 
more  powerful  than  himself,  which  is  most 
gratifying  to  humanity.  Monunnents  might 
4ssume  grander  pn^Kirtions  were  kindred 
spirits  to  be  commemorated,  associated  to 
groups,  or  as  parts  of  a  whole.  Britannia 
and  some  of  her  statesmen  might  symbolise 
the  union  of  the  British  Isles  ;  Neptune,  with 
seamen  and  navigators  our  vast  maritime 
power;  Victory  and  warriors  a  victorious 
reign.    Allegories    of  Commerce,  Science, 


Peace,  Prosperity,  Wealth,  Fortitude,  Charity, 
Justice,  Mercy,  Truth,  are  all  capable  of 
artistic  treatment,  and  would  elevate  the 
thoughts  of  the  gazer  and  passer-by,  which  I 
take  to  be  the  chief  reason  for  setting  up 
moDuments,  which  are  not  erected  merely  for 

Fig.  I. 
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Amciknt  Pyth[an  Tripod  fiom  thr  Teuplk 
AT  Delphi. 

pomp  and  vain  glory.  Such  might  take  the 
form  of  groups,  or  combine  with  columns, 
triumphal  arches,  fountains,  or  bridges — which 
will  perhaps  provide  the  most  important  sites 
we  are  likely  to  acquire  in  the  near  future 
under  existing  rigimcs.  Ji{edi«eval  bridges 
with  their  defensb^ti^»tD9,VcliQ€^i0  figures 
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«f.  guHPdian  saints;  were-  picturesque  objects^ 
In  the  cases  of  Blackfriars  and  Westminster,, 
ve  have  realised  the  difficulty  of  decoratings 
"bridges  not  designed  for  the  purpose  of  receiv- 
ing statuaiy;  while  visitors  to  the  Paris 
ExfaibitiDn  realised  on  the  other  hand  the 
wQirising  possibilities  afEorded  by  bridges 
when  designed  to  be  commemorative.  Instead 
■of  the  commonplace  pannier  -  like  widening 
•of  London-bridge,  it  might  have  been  con- 
-verted  into  a  glorious  monument  to  the  British 
^Tavy;  while  the  new  brid^  at  Vauxhall 
might  have  been  fitly  made  to  commemorate 
the  services  of  the  Household  Brigade  in 
Egypt  and  South  Africa  ;  the  purely  utilitarian 
•expenses  being  defrayed  as  heretofore,  and  the 
vnonumental  features  by  subscription. 

I  fear  I  have  trespassed  on  your  time  by  this 
•discursive  prefkce.  But  the  loss,  all  too 
recent,  of  a  iMloved  and  one  of  the  greatest 
TUonarchs  of  our  history,  and  the  losses 
ihcidental  to  the  far-reaching  struggle  in 
"South  Africa,  have  turned  the  thoughts  of 
■aill  towards  the  subject  of  memorials.  The 
,!8pirit  of  Empire  too,  seems  in  the  air, 
tegiuning  to.  stir  the  pulse  of  the  nation, 
.and  perhaps  ideas  now  sown,  may,  like  grains 
of  mustard,  produce  large  results  in  the  future. 

■  I  shall  now  proceed  to  exhibit  a  very  few 
e^camples  of  monuments  of  the  past,  limiting 
ithem  to  those  of  bronze  which,  in  our  climate, 
is  the  onty  material  suitable  for  sculpture 
exposed  to  the  elements.  In  the  short  time  at 
■our  disposal  these  must  obviously  be  limited  to 
■one  or  two  minor  groups.  Objections  and 
difficulties  notwithstanding,  it  is  unlikely  that 
■committees  who  manage  these  things  will  set 
Aside  the  full-length  portrait  statue.  We  have 
no -recognised  embodiments  of  the  powers  of 
n&ture,  like  the  Greeks  had,  Zeus,  Athena,  or 
Apollo,  to  represent  and  idealise,  neither  do 
we  .commemorate  victorious  athletes  in  the 
nude,  nor  is  the  general  attitude  of  the  popu- 
lace encouraging  as  yet.  In  ancient  times  it 
was  one  of  eager  expectancy,  and  general 
acclaim  rewarded  the  sculptor  when  one  of 
his  triumphs  was  set  up.  This  was  so  in  the 
halcyon  days  of  Greece,  Rome,  Italy,  and  it  is 
still  seen,  to  some  extent,  in  France,  as  we  saw 
at  Bordeaux  a  few  days  since,  when  the  un- 
veiling of  the  Gambetta  monument  amounted 
to  a  national  f&te.  Even  Germany  and  other 
countries  contrast  favourably  with  the  utter 
apathy  of  the  English,  who  seem  collectively 
to  have  lost  touch  with  everything  truly 
artistic.  Added  to  this  is  the  difficulty  of 
modem  costume,  which  proves  an  almost  in- 
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surmountaWe  and  always  distre&siag' proble'iti 
to  the  mod^  sculptor.  If  those  he  habitually 

commemorated  werechampion  swimmers,  oars- 
men, football,  or  teonis  men,  the  matter  would 
be  otherwise;  but,  unhappily  for  art,  those 
deserving  of  statues  are  great  statesmen,,  like 
Joseph  Chamberlain,  scientists,  beitefactors, 
and  so  on,  and  the  costume  in  which  we  know 
them  best,  the  tall  hat  and  eyeglass,  the  im- 
maculate frock  -  coat  and  well  -  stretched 
trousers,  the  starched  waistcoat  and  stiff 
collar,  must  make  artists  despair,  however 
well-knit  and  alert  the  original  may  actually 
be.  Only  the  few  can  be  portrayed  in  majestic 
draperies,  like  kings  and  German  emperors. 

With  animals,  the  sculptor  is  on  safe  ground ; 
they  present  their  natural  grace  and  beauty 
unspoiled  by  art.  The  most  visperable  bronze 
in  existence,  still  resisting  the  ravages,  not  . of 
centuries,  but  of  milleniums,  and  yet  retaining 
its  ancient  position  in  the  hippodrome  at  Con- 
stantinople, where  it  was  set  up  as  a  trophy 
when  Christianity  was  in  infancy,  is  the  ancient 
Pythian  tripod  from  the  temple  at  Delphi 
(Fig.  i).  It  is  formed  of  intertwining  snakes} 
now  headless,  and  the  monument  is  now  sunk 
in  a  deep  pit,  a  witness  to  the  change  in  the 
level  of  the  ground  brought  about  during  the 
centuries  it  has  stood  erect  at  Constantinople. 

Once  in  near  association  with  this,  and  no 
less  venerable,  are  the  four  bronze  horses  of  St. 
Mark's,  removed  from  the  hippodrome  by  Doge 
Dandolo  in  1204  (Ftg.  2).  They  originated  in 
Greece,  probably  in  the  fifth  century  B.C.,  and 
after  adorning  several  triumphal  arches  in 
Rome,  were  transferred  by  Constantine  to  his 
new  capital,  whence  they  found  their  way  to 
their  present  position  over  the  porch  of  St. 
Mark's  Cathedral  in  Venice.  They  formed 
part  of  a  quadriga,  and  were  formerly  gilt,  and 
are  said  to  be  of  pure  copper  cast  extremely 
thin,  hardly  one-sixth  of  an  inch  in  thickness, 
and  are  thus  triumphs  of  the  founder's  skill, 
unless  they  are  hammered  work.  The  head 
and  neck  were  cast  separately,  the  junction 
being  hidden  by  the  collar.  Parts  of  the 
horses,  being  ungilt,  show  where  the  trappings 
formerly  existed,  and  there  are  holes  for  its 
attachment.  Their  frequent  removals  have 
caused  injuries  to  the  lower  parts  of  the  legs, 
and  some  of  the  gilt  trappings  and  ornaments 
disappeared  after  the  French  had  taken  them 
to  Paris  and  been  compelled  to  restore  them. 
The  bodies  are  round,  the  necks  short  and 
muscular,  and  the  heads  superb.  A  bronze 
horse  of  the  same  date,  but  mutilated,  is  in 
the  Conservatoriog^ii]?^pQ^aJgl@ustra- 
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tion  is  also  of  venerable  antiquitsr*  and  by  fax 
lh^  most  ancient  bronze  equestrian  portrait 
sta'ue  in  existence.  It  stands  in  the  Piazza 
del  Campidoglio  at  Rome,  and  was  placed  on 
its  present  pedestal  by  Michelangelo  in  1538 
(Fig.  3).  1  he  figure  is  that  of  Marcus  Aurelius, 
bareheaded  and  in  simple  drapery,  seated  in 


156a.  There  is  a  cast  of  it  in  the  ^^oria  and* 
Albert  Museum. 

There  is  mention  of  a  cast  of  an  equestrian 
statue  of  St.  George  being  in  England  in  the- 
time  of  Richard  11. 

Equestrian  statues  were  fvoduced  in  Italy 
during  the  Renaissance,  the  eariiest  being  that 


Fio.  ». 


Bkonze  Horsis  at  St.  Mark's,  Vemicb, 


an  easy  attitude  upon  a  saddle  cloth  or  saddle 
of  singular  construction. 

There  is  a  long  interval  batween  this  and 
the  next  eques  rian  statue,  which  is  said  to  bo 
of  iron,  and  not  bronze.  This  is  the  St.  George 
and  Dragon  in  the  Cathedral  square  at  Prague, 
m  ide  by  Martin  and  George  Clussenbach  in 
>373t  and  shows  armour  partly  scaled  and 
rartly  of  plate.     It  was  partially  restored  in 


of  Gattamelata,  by  Donatello,  m  the  Piazza  iik 
front  of  the  great  church  at  Padua.  (Fig.  4). 
This  celebrated  commander  of  the  Venetiar* 
Army  in  1438  is  in  the  armour  of  the  period,, 
truncheon  in  hand.  He  is  bare-headed,  with  ■ 
curly  hair  and  a  slight  beard.  An  enormous 
cross-hilted  sword  is  slung  at  his  side,  and  he 
wears  the  long  rowelled-spurs  of  the  fifteenth  . 
century.     The  horsg-^j^^^^cg^gf^j^d 


May  la.  1905. 


JOURNAL  OF  THE  SOCIEIF  OF  ARTS, 


671 


extremely  powerful,  the  tail  being  twisted  into 
a  knot. 

An  even  finer  statue  is  that  of  Bartolomeo 
Colleoni,  another  Captain  -  General  of  the 
Venetian  forces,  who  died  in  1475,  and  was  one 
of  the  first  to  use  field  cannon  in  war  (Bg.  5). 
He  is  sheathed  in  richly  decorated  armour,  and 
wears  the  Venetian  salade  and  short  rowelled- 
spurs.  The  horse,  like  that  by  Donatello, 
resembles  those  of  St.  Mark's,  but  with  more 
vigorous  action.  The  saddle  is  high,  back  and 
front,  and  richly  decorated  like  the  harness ; 
the  feet  are  in  stirrups.  The  statue  stands  in 
front  of  the  church  of  SS.  Giovanni  e  Paolo, 
in  Venice.  It  was  modelled  by  Andrea  ^ 
Verrocchio,  who,  however,  died  in  1488,  leaving 
it  to  be  cast  by  Alessandro  Leopardi.  who 
comi^eted  it  in  1496.  This  is  probably  the 
finest  equestrian  statue  in  existence,  the 
pose  is  superb,  and  horse  and  rider  present 
an  irresistible  force. 

Passing  over  the  French  equestrian  portrait 
statues,  most  of  which  were  destroyed  in  the 
Revolution,  we  come  to  those  of  our  own 
country.  The  only  one  still  remaining  of  the 
seventeenth  century  js  that  of  Charles  I.  at 
Charing-cross,  by  Hubert  le  Soeur,  a  French 
pupil  of  John  of  Bologna.  It  was  cast  in  London 
in  1633,  at  the  expense  of  the  Howard  family, 
and  saved  from  destruction  during  the  Rebel- 
lion by  John  Rich,  a  brasier,  who  presented  it 
to  Charles  II.,  in  whose  reign  it  was  re-erected 
in  1674.  This  graceful  and  commanding 
bronze  statue  has  been  erroneously  described 
as  of  lead.  The  same  artist  commemorate^ 
James  I.  by  a  bust  over  the  principal  entrance 
to  the  Banqucttiog<house,  and  both  James  I. 
and  Charles  I.  by  statues  now  on  each  side  of 
the  choir  at  Winchester  Cathedral.  An 
equestrian  portrait  of  Charles  II.  was  set  up 
in  the  Stocks'  Market  by  Sir  Robert  Vyner 
in  1672,  which  had  a  similar  fate  to  the  George 
II.,  of  lead,  brought  hrom  Canons,  the  seat  of 
the  Chandos  fiimily,  and  set  up  in  Leicester- 
square  in  1754.  The  statue  of  George  III.  in 
Cockspur-street  was  not  erected  till  1837,  and 
is  by  Matthew  Wyatt,  and  the  George  IV.  in 
Trafalgar- Square  was  not  completed  till  after 
the  artist's  (Sir  Francis  Chantrey)  death  in 
i843»  It  would  be  easy  to  produce  faithful 
representations  of  at  least  Elizabeth,  Crom- 
tr^U,  William  Hi.,  and  Marlborough,  and 
who  would  all  form  splendid  subjects  for  com- 
memoration in  this  manner. 

Statuary  was  formerly  rendered  realistic  by 
colouring,  and  the  material  chosen  mainly  for 
texture,  more  than  one  matefial  being,  used 


for  producing  a  single  figure.  Ivory  for  the 
flesh  and  golden  drapery  was  most  favoured,  but 
Parian,  Naxian,  and  Pentelic  marble,  probably 
left  white  for  the  flesh,  with  coloured  hair, 
eyes,  &c.,  and  drapery,  were  most  often 
used  for  female  figures.  Sometimes  the  head 
and  limbs  only  would  be  marble  and  the  rest 
of  porous  stone  filled  in  with  stucco  and 
strongly  coloured.  There  can  be  little  doubt 
as  to  bronze  having  been  chosen  to  represent 
athletes  and  demigods  from  its  colour  re- 
sembling the  sunburnt  bodies  of  these,  and 
probably  the  ori^nal  colour  was  carefully 
maintained.  0;herwise  the  pallor  of  death 
given  to  Jocasta  by  alloying  with  silver,  and 
the  red  blush  of  shame  to  Athamas,by  iron,  as 
Pliny  says,  would  have  disappeared  under  the 
ordinary  pattna,  even  under  Grecian  skies, 
after  a  few  days*  exposure.  We  are  accus- 
tomed to  admire  bronze  for  its  patina,  and  to 
take  pleasure  in  the  varying  shades  of  rich 
browns  and  greens  it  assumes  everywhere 
away  from  our  fuliginous  cities,  and  cannot 
understand  the  obviotis  admiration  of  the 
ancients  for  the  natural  golden  glint  of  the 
well  scoured  metal,  often  replaced  by  actual 
gilding.  But  then  we  are  equally  unable  to 
realise  their  love  for  polychromatic  statuary, 
the  idea  of  painting  or  staining  marble  being 
repugnant  to  us.  We  even  dislike,  or  are 
slow  to  replace,  the  gorgeous  blue,  scarlet  and 
gold  decoration  of  the  carved  stone  interiors 
of  our  perpendicular  churches  and  screens. 

Admitting  that  art  bronzes  are  to  be  pati- 
nated,  the  question  of  the  best  means  of  con- 
trolling and  producing  the  tones  becomes  of 
interest.  The  Japanese  excel  in  this.  Our 
own  empiric  methods  range  from  inhumation 
in  a  dung  heap,  to  suspension  up  a  smoky 
chimney — preferably  where  wood  or  peat  fires 
are  burnt,  besides  acids  and  alkalis  and  trade 
solutions,  the  components  of  which  are  s:;cretF. 
The  exhaustive  researches  on  the  cooling  of 
bronze  alloys  carried  on  within  the  past  few 
years  shows  that  the  metals  remain  separate 
and  crystalline,  but  present  structures  as 
diverse  as  those  of  the  porphyries,  gneisses, 
and  granites,  according  to  the  rate  at  which 
they  are  cooled.  The  tones  of  the  more  delicate 
natural  patinas  would  be  considerably  affected 
by  the  internal  structure  of  the  alloy.  The 
chemicals  useful  for  the  purpose  will  be  found 
chiefly  among  the  muriates,  ammoniates,  and 
sulphides. 

The  time  remaining  at  my^  disposal  must 
be  given  up  to  %(^rm  of  ^<@i0iaf0irhich 
.was  practically  never  known  in  En^nd,  an  I 
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the  high  symbolic  import  of  which  is  evea  yet 
scarcely  appreciated. 

When  not  only  palaces  and  pleasaunces, 
t>ut  every  edifice,  sacreJ  or  lay,  and  every  city, 
was  closed  with  defensible  and  well-nigh  im- 
pregnable gates,  the  question  as  to  whether 
these  would  be  found  open  or  shut  must  have 
been  of  the  most  momentous.  The  hope  of 
the  night's  shelter,  warmth,  and  food  hung 
upon  the  contingency,  and  oft  the  traveller 
must  have  been  met  with  the  stern  rebuke, 
"Too  late,  too  late  ;  you  cannot  enter  now." 
inevitably  the  imagination  fenced  in  the  places 
to  be  desired  in  a  future  life  with  gates,  in- 
•exorably  closed  except  to  the  favoured  few:- 
The  keys  of  the  gates  of  Heaven  or  Paradise 
Were  committed  to  St,  Peter,  rarely  to  be 
■opened  to  anyone  without  intercession,  but  the 
gates  of  Hell  and  Purgatory  gaped  wide.' 
^pen  or  shut,  gates  were  the  focus  of  interest, 
And  could  not  be  approached  in  primitive  days 
without  awe,  curiosity,  or  emotion.  It  is 
%ence  not  surprising  that  they  were  sump- 
tuously and  magnificently  decorated.  The 
Roman  triumphal  arch  was  only  the  apotheosis 
of  the  gate,  recalling  difficulties  gloriously 
overcome.  The  question,  figuratively,  of  the 
open  or  closed  door  to  commerce  is  almost  the 
only  one  about  which  civilised  nations  might 
«tiU  go  to  war. 

In  the  days  when  iron  was  little  used,  thfe 
massive,  wooden  doors  were  sheathed,  for  jho- 
tection  from  fire  and  for  strength,  in  bronzej 
and  revolved  upon  massive  bronze  hinges. 
Upon  these  were  sometimes  pictured  the 
Tniglity  deeds  of  the  monarch  of  the  country. 
The  bronee  portions  of  two  pairs  of  enormous 
doors  were  found  many  years  since  by  Mr- 
Harmuzd  Rassam  in  excavating  at  Balawat  in 
Assyria.  The  city  contained  a  palace  stand- 
ing in  a  long  rectangular  enclosure,  with  four 
entrances,  near  two  of  which  the  remains  of 
the  doors  were  found.  The  larger  were 
about  22  ft.  high,  6  ft.  wid^,  and  .3  inches 
thick,  each  leaf  being  attached  to  a  cyltn- 
diiciU  post,  about  18  inches  in  diameter, 
to  which  strong  bronze  pivots  were  fixed, 
^rking  in  stone  sockets.  Across  each  door 
seven  or  eight  plates  of  bronz;?  1 1  inches  wide 
were  fixed  by  nails  at  regular  intervals,  these 
plates  lapping  round  the  post.  On  each  of 
these  plates  are  representations  of  the  As- 
syrian army  on  its  war  path,  and  other  events 
of  the  first  9  years  of  the  reign  of  Shalman- 
eser  ri.  These  are  in"  two  bands' of  reponssd 
work,  executed  with  great  fidelity  and  spirit, 
and  much  freedom  of  drawing.  Between 


embossed  ba^ds  narrow  spaces  are  left,  re- 
lieved at  regular  intervals  with  the  rosettes 
through  which  the  nails  are  passed  that  fixed 

the  plates  to  the  woodwork  of  the  doors.  The 
"brazen  gates"  of  antiquity  were  probaWyof 
this  kind,  and  we  are  singularly  fortunate  ir( 
the  possession  of  these  splendid  examples  by 
our  national  museum. 

Of  the  Roman  period,  there  are  several 
bronze  doors,  but  of  a  different  typ;  and  not 
depending  on  wood  for  their  construction,  still 
preserved  in  Rome  itself.  These  are  the  large 
"central  doors  of  St.  John  Lateran,  decorated 
-with  foliage,  and  brought  from  the  yEmiUaii 
Temple  in  the  Fjrum.  and  of  about  the  date  of 
Oar  Lord.  Another  pair,  brought  fi-om  thti 
baths  of  Caracalla,  and  of  about  the  third 
century,  close  the  oratory  of  St.  John  the 
Baptist,  in  the  church  of  S.  Giovanni  iij 
Fonte,  the  ancient  baptistery  in  Rome.  Th# 
vast  bronze  doors  of  the  Pantheon  remain  i^ 
their  original  position,  dating  possibly  from 
the  time  of  Agrippa,  31  H.C.  The  doorway  of 
marble,  39  feet  high  and  19  feet  wide,  containi 
their  massive  fi-aming,  consisting  of  two  bronzt 
pilasters,  to  which  the  doors  are  hinged,  and 
the  lintel  over  them  which  is  a  pierced  brohzfe 
scale  pattern  grille.-  The  doors  themselves 
are  not  decorated  in  felief,  but  are  of  severe 
itnd  dignified  simplicity. 

Next  in  point  of  antiquity  are  the  Byzantine 
gates  which  revert  to  the  partly  wood  con^ 
struction  of  the  Ea^t.  Examples  of  these 
still  exist  in  Constantinople,  but  the  best  known 
are  the  bronze  doors  to  .the  vestibule  of  St. 
Mark's,  in  Venice.  Some  of  these  werp 
brought  from  Constantinople,  it  is  supposed 
from  S,  Sophia,  after  its  reconstruction  by 
Justinian,  ani  may  date  back  to  the  sixth 
century-  Three  of  the  oldest  are  divided  into 
four  panels  of  double  arches  with  crosses  and 
foliage  rising  out  of  vases  under  each  arch.  The 
other  two  are  in  the  later  Byzantine  style,  the 
central  one,  of  early  eleventh  century,  divided 
into  forty-tuvo  framed  panels  inlaid  with  figurds 
of  saints  in  silver,  the  heads  of  some  in  relief, 
and  a  lower  tow  of  six  panels  decorated  with 
bosses  only.  The  frames  are  broad  and 
studded  with  bossed  nails,  and  twisted  pillars 
separate  each  row  of  panels  vertically.  The 
remaining  door  is  treated  similarly,  but  divided 
into  twenty-eight  panels  with  figures,  and  is 
older  since  the  inscriptions  are  in  Greek 
chaiacters.  The  framing  of  the  panels  are 
richly  decorated  with  geometric  and  florid 
designs,  and  there  is  a  central  row  of  six 
lions'  heads  among  the  bosses.    lojthe  iarge 
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central  doors  these  are  replaced  by  a  row  of 
<ight  lions'  heads  with  rings,  and  the  inscrip- 
tions identifying  the  prophets  and  saints  are 
in  Roman  characters. 

Next  in  age  are  the  priadpal  doors  from  the 
vennable  Abbey  Church  of  Monte  Casnno, 
executed  by  order  of  Abbot  Desiderio,  later 
Pope  Vittorio  III.,  1088.  They  also  are  inlaid 
Vidth  silver  curiously  reciting  a  list  of  the  pro> 
perties  held  by  the  Abbey  in  1066.  The  crostes 


I 


at  the  base  are  tike  those  of  the  earlier  doors 
Hi  Sc.  Mark's.  The  Cathedral  at  Amaia  has 
4bK>rs  similEirly  «mamented ;  and  the  doors  of 
the  Cathedral  at  Salerno,  erected  by  Robert 
Guiscard,  are  also  inlaid  with  silver,  and  were 
Executed  at  Constantinople  in  1099.  Other 
examples  exist. 

'  The  central  doors  of  the  Cathedral  of 
Benevento  are  divided  in  seventy-two  panels, 
Clled  with  bas-reliefo,  except  four  containing 
lions*  heads  with  ring  handles.  Those  above 
represent  scriptural  scenes  crowded  with 
figures,  and  below  are  sin^  saints  under 


simple  canopies.  The  framing  is  made  of 
egg-and-tongue  moulding,  with  large  rosettes 
at  the  intersections.  They  are  supposed  to 
have  been  made  in  Constantinople  in  1 150. 

There  are  exceedingly  interesting  bronze 
doors  at  Canosa  closing  the  Mausoleum  of 
Boemond,  the  son  of  Robert  Guiscard :  por- 
tions of  the  cathedral  doors  of  Susa,  of  Byzan- 
tine  eleventh  century  work,  are  preserved  in 
the  treasury  of  that  cathedral. 


Bronze  doors  of  Italian  make  first  appear  in 
the  twelfth  century,  the  earliest  artist  of  whom 
we  have  definite  records  being  Barisano  da 
Trani.  The  bronze  doors  to  Trani  cathedral, 
made  in  it 60,  are  his  work,  and  are  divided 
into  32  panels  of  subjects  in  relief  with  rich 
scrolled  borderings,  and  mounted  on  hard 
wood.  The  side  doors  of  Monreale  are  by  the 
same  artist,  but  somewhat  later,  divided  into  28 
panels  with  relie£B  and  excessively  rich  border- 
ings. Even  finer  are  the  dpors  of  the  Cathe- 
dral of  St.  Fantal(J^6^^l4v^Ul^l^  same 
artist,  and  produced  in  ii^g.   The  figures  are 
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very  varied  and  of  some  merit,  considering'  the 
date,  and  constitute  a  landmark  in  the  history 
of  Italian  art.  Equally  celebrated  for  bronze 
work  is  Bonanno  da  Pisa,  who  produced  the 
great  central  doors  of  Monreale  in  1186.  The 
entrance  is  arched  and  richi/  sculptured,  and 
the  doors  are  divided  into  40  small  panels, 
with  scriptural  subjects  in  relief,  and  in  plain 
frames  studded  with  rosettes,  and  separated 
vertically  by  bands  of  acanthus  foliage  treated 
conventionally.  At  the  base  are  two  lions 
and  two  griffins,  and  above  are  enthroned  tht; 
Sa\iour  and  the  Madonna  with  angels.  To 
the  same  artist  we  owe  the  doors  of  the 
Baptistery  at  Pisa,  less  important  as  to  size, 
but  more  delicate  in  design  and  workmanship. 
To  the  last  year  of  the  thirteenth  century 
belong  the  well-known  open-work  scale  pat- 
tern doors  of  St.  Mark's,  Venice,  inscribed 

MCCC  -t-  Magister  Bertucius  Aurifex  Ve- 
netus  me  fecit  The  details  of  these  are 

noteworthy. 

The  doors  of  S.  Zeno  Maggiore  at  Verona 
are  in  the  Italian  style,  but  have  been  assigned 
to  an  unknown  German  artist,  who  produced 
the.n  in  1178.  They  comprise  48  panels  with 
scriptural  subjects  in  relief  and  two  wich  large 
heads,  serving  as  knockers  or  closing  rings. 
They  betray  a  slight  tendency  to  the  grotesque, 
but  the  architectural  details  seen  in  the  panels 
are  of  great  interest,  suggesting  an  Italian 
source. 

With  the  appearance  of  Andrea  Pisano  in 
the  fourteenth  century,  we  reach  more  famiiiar 
ground.  He  was  commissioned  in  ijii  to 
make  the  doors  to  the  baptistery  of  the  cathe- 
dral in  Florence,  designed  by  Giotto,  being 
regarded  as  the  best  artist  for  the  purpose  to 
be  found  in  all  Italy.  They  occupied  22  years, 
notwithstanding  the  assistance  of  his  son 
and  two  fellow  artists,:  Lippo  Dini  and  Piero 
di  Jacopo,  and  were  cast  in  Venice  by  Master 
X^^onardo  del  Avanzo,  and  finally  gilded  by 
fire  in  1339.  They  were  shifted  from  the 
northern  entrance  to  make  way  for  the  gates 
by  Ghiberti,  and  re-erected  at  the  south.  They 
consist  of  38  panels  with  scenes  from  the  life 
of  the  Baptist  in  relief,  placed  in  barbed 
quatrefoils  with  rectangular  moulded  framing, 
studded  with  bosses  and  lion  heads  in  relief. 
When  they  were  set  up  the  Signory  came  in 
solemn  state  to  applaud  the  artist  and  confer 
on  him  the  dignity  of  citizenship.  The  archi- 
trave was  added  by  Ghiberti,  who  made  a 
corresponding  pair  of  doors  or  the  northern 
entrance  in  1403,  when  he  was  but  22.  These 
occupied  2L  yfi^t^f  tbough  many  assistants. 


were  employed,  inclnding- ■  his  father- in-law^ 
Bartoluccio,  a  great  silversmith.  They  weighed 
34,000  lbs.,  and  cost  16,204  florins.  Founded* 
on  the  work  of  Andrea  Pisano  they  neverthe- 
less show  marked  progress  in  Italian  art.  In 
1425  the  same  Lorenzo  Ghiberti  was  com- 
missioned to  execute  the  central  doors, 
spoken  of  by  Michel  Angelo  as  worthy 
to  be  the  gates  of  Paradise.  They  marlc 
an  entiiely  new  departure,  a  striving  for 
pictorial  effects,  to  an  extent  never  before 
attempted.  Ghiberti  has  left  on  record  that 
he  "  strove  to  imitate  nature  to  the  utmost,, 
and  by  investigating  her  methods  of  work  to 
see  how  nearly  I  could  approach  her.  1 
sought  to  understand  how  forms  strike  upon 
the  eye,  and  how  the  theoretic  part  of  9culp>~ 
tural  and  pictorial  art  should  be  managed. 
Working  with  the  utmost  diligence  and  care, 
I  introduced  into  some  of  my  compositions  as- 
many  as  a  hundred  figures,  which  I  modelled 
upon  different  planes,  so  that  those  nearest 
the  eye  might  appear  larger,  and  those  more 
remote  smaller  in  prop-ortion."  Perhaps  the 
novelty  led  to  the  somewhat  exaggerated 
praise.  The  founding  was  commenced  iiv 
1440  and  completed  in  1452  at  a  total  expense- 
of  14.594  florins.  They  thus  occupied  27- 
years,  or,  according  to  Vasari,  40!  Th& 
scenes  arc  from  the  Old  Testament,  and  filt 
the  10  panels.  The  framing  comprises- 
20  statuettes  in  niches  and  four  recumbent 
figures,  and  24  heads  in  the  highest  relief, 
among  them  one  of  the  sculptor  himself.  The- 
framing  of  the  doorway,  also  of  bronze, 
comprises  foliage,  fruit,  flowers,  and  numerous- 
animals  and  birds,  all  in  high  relief. 

Florence  also  lioasts  two  small  pairs  of  doors 
by  r>onatello  for  the  sacristies  of  the  church  of 
S.  Lorenzo,  with  10  panels  in  relief  of  saints 
and  martyrs.  These  were  produced  in  about 
1457,  II  years  before  his  death.  There  are 
also  bronze  doors  to  the  sacristy  of  the 
cathedral  by  Luca  della  Robbia,  executed  in 
1464,  comprising  xo  panels  of  subjects  in  higb 
relief,  which  have  almost  the  finish  of  silver- 
work,  and  were  highly  comnvended  by  Vasari. 

A  pair  of  magnificent  bronze  doors  were 
cast  for  the  Triumphal  Arch  of  the  Castek 
Nuovo  at  Naples,  erected  by  I^etro  di  Martina 
for  Alfonzo  #f  Aragon  to  commemorate  ht& 
entry  into  the  city  in  1443.  They  occupied 
years,  not  being  finished  until  after  his- 
death— a  grief  to  a  prince  knon-n  as  the 
Magnanimous,  and  a  great  patron  of  art.. 
Guglielmo  lo  Mqpaco  of  ,l^|i|^:^|^om - 
pleted  the  work  in  1465.1  They  arP  divided 
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into  six  large  panels,  the  two  uppermost 
forming;  segments  of  an  arch,  all  crowded  with 
figures  of  mounted  men-at-arms  in  battle  airay, 

with  citadels  in  perspective  in  the  background. 

The  art  of  bronze- founding  had,  no  doubt, 
attained  its  zenith  in  Italy  in  the  fifteenth 

'  century,  yet  to  the  sixteenth  belongs  the  superb 
door  to  the  sacristy  of  St.  Mark's,  Venice,  by 
Jacopo  Sansovino,  produced  about  1529,  when 
he  was  appointed  architect  and  sculptor  to  the 
Venetian  Republic.  It  is  divided  into  two 
panels,  with  scenes  from  the  life  of  Christ, 
bordered  in  the  manner  of  the  later  Ghiberti 
gates,  th&  portraits  being,  however,  of  gfreat 
interest,  since  they  are  those  of  himself, 
Titian,  Aretino,  Paul  Veronese,  Giorgione, 
and  Tintoretto. 

The  front -of  the  cathedral  at  Loreto  has 
three  pairs  of  most  sumptuous  doors,  the 
central  by  Girolamo  Lombard!,  of  Ferrara, 
and  his  sons,  who  worked  on  them  from  1534 
to  :56c.    They  comprise  six  large  and  eight 

■  smaller  panels,  illustrating  the  story  of  Adam 
and  Eve,  with  richly  worked  borders.  The 
left-hand  doors  are  by  Tiburzio  Verzelli  da 
Camerino,  of  somewhat  later  date,  but  corre- 

'  spending  generally  in  design,  and  those,  on  the 
right  by  Antonio  Calcagni,  each  having  em- 
ployed several  assistants. 

The  seventeenth  cenTury  produced  the  throe 
magnificent  doors  to  the  Cathedral'  at  Pisa, 
by  John  of  Bologna,  executed  in  1^02,  evidently 
inspired  by  the  later  door  of  Ghiberti  in 
Florence.  The  principal  plnels  represent 
scenes  from  the  life  of  the  Virgin,  and  the 
borders  comprise  branches  of  laurel  and  of 
orange,  roses,  figures,  &:c,  with  a  considerable 
tendency  to  realism.  He  employed  several 
assistants. 

The  last  of  the  illustrations  shoira  the  bronze 
gates  of  the  Campanile  Loggia  in  Venice, 
to  our  taste  perhaps  wanting  in  repose,  but 
-comprising  some  fine  modelling.  Gates  of 
this  sort  are  almost  confined  to  Italy,  and  few 
exist  anywhere  wholly  of  bronze  unless  closing 
'an  arch  or  entrance.  Little  appears  to  be 
known  of  the  artist— Antonio  Gai. 

It  may  have  been  noticed  that  the  doors 
were  originally  modelled  on  the  lines  of  the 
strongest  form  of  wooden  doors  known,  and 
the  interspaces  occupied  by  the  panels  are 
therefore  necessarily  reduced  to  very  small 
dimensions.  Ghiberti  was  the  first  to  abandon 
the  strongly  constructional  form  and  introduce 
■larger  panels,  and  these  were  generally 
adopted,  until  in  the  doors  at  Naples  there  are 
only  three  panels  to  each  leaf. 
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In  England  we  have  rarely  since  medizerat 
days,  when  splendid  iron-work  was  laced  over 
'  doors  to  give  them  strength,  been  conscious  bf 
the  decorative  value  of  metal  for  doors,  though 
the  Italian  artists  had  for  centuries  lavished 
their  finest  work  upon  them,  and  many  were 
famous  che/s  d'auvres.  The  oldest  bronze  gat^s 
we  have  close  the  entrance  to  Blenheim  Palace. 
In  London  there  are  bronze  gates  closing  both 
the  Marble  and  Wellington  arches,  and  there 
is  a  pair  in  the  central  arch  to  Buckingham 
Palace.  Those  for  the  Marble  Arch  cost  3,000- 
guineas. 

Theit  are  many  occasions  when  relatively 
small  sums  are  available  for  commertioration, 

and  many  sites  where  beautiful  gates,  whether 
of  iron  or  bronze,  would  add  greatly  to  the- 
importance  and  dignity  of  the  scene.  Membridi 
gates  can  be  and  are  produced  at  from  £60  Xo 
several '  hiindred  pounds,  in  iron,  and  ^  ha^ 
plans  before  me  for  bronze  gates  running  into 
thousands.  When  these  are  executc^d  |t  may 
be  interesting  to  describe  the  proqes*  qf 
manufacture  from  the  commencement.  A 
very  fine  pair  of  bronze  doors  for  a  Liverpool 
bank  is  illustrated  in  the  '*  Encyclopaedia 
Britannica  "  undet  Art  Metal  Work. 
I  In  conclusion,  X  have  to  express  my  thanliis 
to  Sir  George  Birdwood;  our  Chairman,  for  his 
kindly  introduction,  to  Mf.  William  Reid,  of 
Lauriston  Castle,  Midlothian,  who  obtained  fot 
me  during  his  recent  tour  in  Italy  the  illustra- 
ttons  you  have  seen,  and  to  Lady  TheodorJi 
Guest  for  most  kindly  translating  the  descrip- 
tions of  the  gates,  which  I  have  made  use  oC 
from  the  original  Italian. 


DISCUSSION. 

The  Chairman  said  that  deeply  grateful  as  they 
must  all  be  to  Mr.  Starkie  Gardner  for  his  learned 
and  most  inspiring  paper,  and,  he  most  add,  most 
illuminative  lantern  slide  "demonstrations,"  he  was 
himself  under  a  special  obligation  to  Mr.  Starkie 
Gardner.  He  had  for  over  twelve  years  been  seeking 
for  a  paper  to  be  read  in  the  Applied  Art  Secdon  of 
the  Society  of  Arts  in  continuation  of  the  paper 
given  by  Mr.  Starkie  Gardner  aghteen  years  ago 
on  bronze  woi^ ;  but  he  had  sought  for  it  in  vain 
until  this  year  he  found  that  Mr.  Starkie  Gardner 
was  prepared  to  read  a  second  paper  on  the  subject 
provided  that  he  himself  undertook  to  occupy  the 
chair  on  the  occasion.  In  justice  to  himself  he  must 
add  that  when  he  consented  to  do  this  it  was  on  the 
understanding  that  Mr.  Starkie  Gardner  would  treat 
of  bronze  work  with  the  special  object  of  promoting 
«  revival  of  the  ancient  use  of  bronze  in  jewelry ;  and 
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be  never  inticipoted  that  Mr.  StaiUe  Gardner  weald 
devote  his  paper  to  an  erudite  expotition  and  an 
eloquent  eulogy  of  bronze  in  its  application  to  monu- 
mental statuary  and  architectural  decoration.  He 
had  a  natural  feeling  Tor  applied  art,  and  he  hoped  a 
sotmd  judgment  on  it — in  its  more  homely  aad 
bmUiar  depaitmeots — and  for  riity  yean  he  had 
with  more  or  less  respomibiUty  given  himself  up  to 
the  study  of  its  commercial  and  literary  history ;  but 
be  kcew  nothing  of  the  so  discriminated  "  fine 
arts,"  and  he  therefore  felt  himself  in  something  of 
a  false  position  in  filling  the  chair  that  evening.  It 
was  not  for  him,  be  felt,  to  look  up  into  the  face  of 
"  the  blue-eyed  Maid,"  whose  content  it  was  to  how 
himself  humbly  down  to  the  shadow  of  the  latchet  of 
of  her  "beautiful  shoes, — ambrosial  and  golden" 
\iala  pedUa,  ambrosia,  chruseia,  Od :  xzir.,  340>l]. 
But  a>  one  of  the  gennal  andience  be  had  appre- 
ciated Mr.  Starkie  Gardner's  paper  as  gEatefa%  as 
anyone  present,  and  in  that  sense  no  <me  was  better 
qualified  than  lumself  to  convey  to  Mr.  Starlde 
Gardner  the  esfwession  of  their  most  hearty  thanks 
for  the  charmed  hour  of  instruction  and  delight  they 
had  all  been  privileged  to  pass  with  him.  He  would 
call  on  others  to  speak  on  Mr.  Starkie  Gardner's 
paper  from  the  author's  own  standpoint  ;  and  all 
he  himself  proposed  to  do  was  to  supplement  Mr. 
-Starkie  Gardner's  paper  with  a  summary  explanatitm 
of  the  etymologies  of  the  words  copper,  bronze,  and 
bcaas,  for  such  explanatiuu  often  throw  much  light  on 
.  theearlier,  unwritten  history,— the  pre-history,— of  the 
industrial  aru ;  and  an  equally  brief  nference  to  the 
.  copper,  bronze,  and  brass  workof  India,— India  of  the 
Hkdns, — as  this  would  be  found  full  of  unexpected 
.significaodes  not  only  for  workers  in  the  great  metal- 
lurgical handicrafts,  but  also  for  the  students  of 
sacred  iconography  and  doctrine  and  ritoal.  Brass, 
the  alloy  of  copper  with  zinc,  although  said  by  some 
to  have  been  unknown  to  the  Greeks  and  RtHnans 
[who,  however,  probaUy  used  it  as  bmiliariy  as  the 
Hindus  have  always  done,  and  in  common  with 
tMOOze],  bears  in  the  name  by  which  we  discriminate 
it  from  bronze  the  stamp  of  its  high  antiquity,  the  word 
"hcaaa"  beuig  the  Icelandic  dim,  "solder,*'  from 
Ansa,  "to  (harden  with)  fire"  [compare  "braze," 
*' brazier,"  &c.],  cognate  with  the  Sanskrit  brajj, 
"to  bum,"  "roast,"  "fry."  Bronze,  the  alloy 
.of  copper  with  tin,  has  been  known  from  the  first  use 
of  copper  in  Egypt,  Assyria,  India,  Greece,  the  world 
of  Rome,  &c. ;  bat  the  word  "bronze"  is  not  older 
than  the  sixteenth  century,  being  the  Italian  bronto 
.[received  by  us  through  the  French  bronu'], 
*<  scorched,"  remotely  cognate  with  "  brown," 
"bruin,"  ie.,  the  brown  bear,  "burnt,"  burnish, 
t»ew,  and  more  remotely  with  brass."  The 
etymology  of  the  word  copper  is  more  concisdy 
traceable  forwardly  than  backward^: — Sanskrit 
ayas,  "copper,"  then  "metal,"  and,  foially,  in  the 
fcmn  of  inla-ayas,  "iron,"  i.e  ,  "black  copper," 
[compare  Homer's  frequent  chalkot  aithops,  "  black 
copper,"  !>.,   "bronze,"  and   chalkos  erutkros. 


Hiad  ii.,  365,  "red,"  I'.r,  " native,  copper "],  and 
lofia,  "copper,"  but  now  exclnsivdy  "iron"  \pitala, 
literally  "  bile-coloured  copper,"  now  Hgnifying  en- 
dusivdy  "brass]"  ;  Old  Persian  ayan,  "cof^ier,'* 
then  "  iron,"  ajmn  -  hana^  "  metallic,"  literally 
"made  of  copper,"  or  "madeofiron,"  d;|WibAM/iSii. 
"molten  copper"  [compare  Greek  ekalkas,  and  also 
Semitic  fchoset,  Chaldee  neehaseh,  Syraic  nechasch, 
Arabic  nuhas,  and  the  "Nehustan"  of  2  Kings 
zWii.  4  =  "  Brummagem  "];  Umbrian  ahenum, 
"  copper,"  and  Latin  ahenum,  "  a  copper  "  cauldron 
, ["caldron"  being  the  Latin  "  caldaria,"  French 
chaudUrt,  but  compare  Greek  c/uUios]  "aenns" 
"copper  coloured,"  "  signum  aeneum,"  "a  bronze 
statue";  and  again  "ses  Cyfwium,"  "Cy{»ian 
copper,"  (>.,  bronze  or  bnm,  in  Low  Latin  "cn- 
pram,"  "c(n>per";  [compare  •* gofper-woqA,".  of 
Genesis  vi,  14,  which  if  correctly  identiGed  with 
."Cypreu,"  means  ** Cyprian-wood and  Gothic 
ou,  "copper,"  German  ft'sfn,  "iron,"  Anglo-Saxon 
iren,  "iron,"  and  English  "harness,"  "era,"  "ore," 
"iron,"  and  again  from  the  Low  Latin,  "cupnim,'' 
**  copper,"  the  Spanish  and  Portuguese  cobrf,  French 
cuivre,  German  kupfer,  and  Dutch  koper.  It  is  gene- 
rally assumed  that  the  metallurgy  of  copper  originated 
in  pre-Semitic  Assyria,  and  the  Sumtro-Akkadian  for 
copper,  urudu,  "  fiery  red,"  cauiot  but  be  connected 
with  the  Latin  "raodus,"  " 'sing '-copper,**  and 
"mdis,"  "rough,"  "nnwnraght,"  •* unformed," 
•<  nntilled."  "  rade  "  ;  and  with  the  Baluchi  and  Old 
Persian  rod,  and  Modem  Per^in  roi,  "copper" ; 
■and  the  Greek  eruthrot  "red."  Bnt  in  a  Sumiro- 
Akkadtan  hymn  to  the  God>Smtth  of  copper  \urudu\ 
and  tin  [aioi^he  is  addressed  [compare  Tubal-Cain, 
Genesis  iv.,  22]  as  Gibil,  a  name  resembling  the 
Albanian  jebjiti,  literally  an  Egyptian  [compare 
Gipsey],  but  meaning  a  "  smith,"  and  suggestive  of 
,the  possibility  of  the  Sumiro-Akkadians  having 
^fcquired  their  knowledge  of  copper,  and  the  art  of 
wearing  it,  from  Egypt.  Certainly  the  Egyptians 
were  acquainted  with  copper  [chomtl  from  the  earliest 
period  of  their  Pharaonic  history;  i^le  it  would 
^fippear  equally  certain,  from  the  etymtdogies  above 
given,  that  it  was  through  Asia,  and  not  lUrectfy  ftom 
Egypt,  that  the  Aryan  races  of  Europe  acqofand 
thdr  earliest  knondedge  of  copper.  How  primi- 
tive man  came  to  discover  copper  and  the 
other  metals,  and  to  use  copper  and  iron  for 
arms,  implements,  and  utensils,  is  told  by  Lucretius 
[v.,  1250-5]  and  Horace  [Sat.:  L,  3]  w*th  a 
vividness  of  detail  the  accuracy  of  which  has  been 
confirmed  by  the  researches  of  modem  ethnographers. 
The  xxxivth  Book  of  Pliny's  Natural  History  is 
"  the  classical  place "  for  an  account  of  the  monn- 
mental  use  of  copper,  the  Greeks  and  Romans ; 
and  it  is  a  truly  wonderful  bequest  to  every  student  oT 
thehisttwy  of  "the  fine  arts,"  for  be  therein  enn- 
mmtes  366  artists,  with  tbdr  most  celebrated 
works  in  brass  and  bronze.  In  India  there  is  no 
end  of  the  store  of  copper  and  brass  domestic  ut«i- 
sils ;  while  the  treasure  of  brazen  vessels  and  lamps. 
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and  other  sacred  ftonitiue,  and  of  sacrificial  hnple* 
menta  in  the  temples  is  infinite;  and  the  use  of 
coiqjer,  and  bronze,  and  brass  for  images  of  the  gods 
is  absolateljr  prodigious ;  and  much  is  used  also  on 
some  temples  for  the  adorning  of  the  panels  of 
the  folding  doors,  and  their  jambs  and  lintels, 
and  thresholds,  and  of  the  clustered  columns, 
and  the  bold  architraves  they  upbear.  The 
ring  of  the  coppersmith's  hammer,  as  sonorous 
and  dear  as  the  echdng  note  of  the  little  green 
baibet  [Me^laima  viridii]  called  after  him,  cheers 
the  veaiy  way&ier  from  every  throbbing  village  of 
the  apbnd  ateppeaof  the  Deccan ;  and  the  ctangorods 
eoppeismiiha*  bazaar  is  always  one  of  the  most 
animated  and  inspiriting  sights  of  the  greater  poly- 
technic cities  of  Western  India.  Wooden  images 
of  the  gods  are  lawful  only  in  the  temples,  and  may 
not  be  used  in  private  houses,  and  this  may  be  the 
reply  to  Piiny*s  exclamation  of  wonder  [xxxiv.  16  (7)], 
that  notwithstanding  the  high  antiquity  of  stone  and 
metal  statues  of  the  gods  in  Italy,  those  iu  the 
temfdes  were  either  ofwood  or  earthenware.  In  India 
the  clay  images  of  the  gods  are  worshipped  both  in 
temples  and  private  honses,  bat  they  most  be  thrown 
into  some  sacred  stream  or  tank  after  being  once 
wondiiiqMd.  SimilarJy,  all  domettic  utensils  of  day 
have  to  be  broken  into  sherds  1^  the  Hindus  after 
once  uaing  them.  When  the  late  Sir  Henry  Denl- 
ton  first  heard  this  statement  in  this  very  room, 
be  sympathetically  cried  oat:—"  What  a  Paradise 
for  the  potter."  Stone  images,  most  of  them 
black,  but  some  white,  are  common  in  all  temples, 
and  may  be  set  up  also  in  private  houses,  but 
there  they  ate  usually  of  small  and  even  minute 
Sitt,  and  of  crystal  or  predoos  stones.  Images 
of  an  the  gods  [gnven  <x  molten]  in  all  the 
metals,  gold,  s3ver,  tin,  qdck-silver  (with  tm), 
copper,  zinc,  and  lead,  are  also  worshipped 
both  in  the  tempka  and  private  bouses;  but 
only  the  images  of  the  wives  of  the  gods  ate 
of  gold,  as  of  Saraswati  the  wife  of  Brahma, 
"  The  Lord  Creator  "  ;  Kali  the  wife  of  Shiva, 
"  The  Lord  Destroyer " ;  Lakshmi  the  wife  of 
Vishnu,  "The  Lord  Preserver'*;  and  Radha  the 
mistress  ofKrishna,  "The  Lord  of  the  Joy  in  Ufe  " ; 
and  this  is  because  these  goddesses  are  the  representa- 
tives of  the  highest  gloiy  and  praise  of  the  gods.  All 
the  images  of  the  gods  must  he  of  a  poHshed,  or  spark- 
ling, or  resjdendent  sar&ce,  or  be  brightly  painted, 
[Compare  FaosanlasiL,  a.5,  rii.  26.11,  and  vii.  39.6.] 
Thty  most  always  shine,  if  only  in  thdr  names, 
just  as  the  Roman  gOil  of  war  diines  in  Ids  name  of 
"  bright "  Mars ;  and  this  ea|dains  Ae  use  of  marbto 
[Latin  "marm<nr,"  and  Gredc  mar-mar  os  *<the 
doaUy,"  "the  pre-eminently  shining  stone,"]  in  the 
divine  imagery  of  the  gods  of  Greece  and  Rome.  The 
standard  lamps  of  the  Hindu  temples  built  up  in  a 
cMventional  simOitade  to  trees  in  full  foliage,  and 
laden  with  fiowers  or  fruits,  are  truly  glorious  objects 
to  lode  upon  at  the  hour  of  evening  service  [*'  Hymnus 
ad  incensmn  Lnceraie"],  when  all  then:  fruits  or 


flowers  are  lighted  np,  and  the  whole  tree  quivers 
into  the  light  as  of  its  own  Irradiant  life.  Such 
was  the  candelabrum  Alexander  the  Chreat  took 
away  from  the  sacking  of  Thebes  and  dedicated  to 
the  Temple  of  the  Palatine  Apotlo  at  Cyme  [Flioy 
xxxtv.  8  (3)].  Mr.  Starkie  Gardner's  paper  was 
ob\ioasIy  pertinent  to  the  actualities  and  interests 
of  a  moment  when  Londoners  were  awakening  to  the 
duty  of  rendering  their  city,—  "  tins  God  Protected, 
wonderful  Tree  of  Life,"  as  a  former  Sultan  ot 
Zanzibar,  Seyyid  Bargasch,  phrased  it  while  here  in 
1875— nuxe  w(Rthy,  in  the  "  setting  out "  and  archi- 
tecture of  its  reconstructing  streets  and  squares,  01 
its  place  of  authority  and  pride  in  the  history  of  these 
islmds.  The  most  spacious,  the  most  commodious, 
the  most  populous,  and  the  most  opulent  of  the 
marts  of  merchandise  yet  known  to  man,  by  its  free 
hospitality  toward  "  all  they  who  go  doWn  to  the  sea 
in  ships,  and  do  business  on  great  waters,"  even 
more  than  by  its  natural  opportunities  of  position, 
London  has  during  the  past  thousand  years  become 
the  centre  of  the  traffics,  and  drawn  to  itsdf'the 
trade  and  wealth — "  the  peaceful  commerce  from 
dividble  shores"— of  the  whole  habitable  globe; 
and  Mr.  StaiUe  Gardner's  paper  in  its  motive  and 
expression  was  another  impresuve  warning  that  the 
critical  time  has  arrived,  and  cannot  longer,  with  any 
safety,  be  procrastinated,  for  a  determinate;  sustained, 
aind  conclusive  effort  to  make  this  the'  most  famous  <A 
modem  cities,  also  the  most  stately  and  beantiftil ; 
and  a  pre-emtnent,  exemplary,  and  imperiihaUe 
symbol  of  the  genius,  achievements,  and  renown  ol 
the  English  speaking  peoples,  not  only  of  the  United 
Kingdom,  but  settled  thiDUgtioat  the  worid  in  alt, 
their  several  States,  Dominions,  Commonwealths,  and 
Confederations.  This  was  the  immediate  pmpose 
of  Mr.  Stariue  Gardner's  paper,  to  which  he — the 
Chairman — woald  denre  to  direct  the  attention  01 
those  vriio  followed  him  in  the  <Uscasrion  aa  it. 

Mr.  HtTGH  Stannus  thought  the  paper  w«s  one 
of  the  most  interesting  which  had  been  delivered 
before  the  Applied  Art  Section  of  the  Society,  illas> 
trated  as  it  had  been  by  so  fine  a  collection  of  lantern 
slides.  It  was  possible  to  deal  with  the  subject  from 
three  ptrints  of  view — the  technical,  the  sesthetic,  or 
that  of  stoiiation.  A  man  might  speak  of  bronze,  with 
reference  to  its  alloys,  and  the  method  of  working, 
which  would  be  its  technical  ade ;  or  he  might  speak 
of  i^  having  reference  to  its  qualities,  as  fine  art, 
vriuch  would  be  the  sssthetic  ride ;  ac  he  might  speak 
of  it  in  reference  to  the  story  it  had  to  tdl  to  the 
peapit  who  looked  npon  it  in  all  years,  which  was 
tlie  storiaticHi  ride  of  the  subject.  He  was  very  much 
interested  to  notice  how  much  attention  the  author 
gave  to  the  last.  Bronze,  by  reason  of  its  being  so 
noble  a  metal,  and  ha\ing  the  power  of  permanence, 
lent  itself  especially  to  telling  a  story  to  those  who 
came  after.  The  author  had  spoken  very  feehngly 
about  the  unfortunate  manner  in  which  the  important 
spaces  at  tiie  mtmectf  ^^f^^iif^Q^p^i^^  were 
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desecrated  by  institations  which  though  useful  might 
very  well  be  placed  m  less  conspicuous  positions. 
While  the  author  was  speaking  on  the  subject,  be  was 
reminded  of  the  decorative  treatment  at  the  crossing 
of  four  streets  in  the  City  of  Rome.    &lr.  Gardner 
would  recollect  the  street  which  runs  from  the  Pincian 
Hill  to  the  Santa  Maria  Maggiorc,  which  is  crossed 
by  the  Via  del  Quirinale,  four  pieces  of  sculpture  on 
fountains  being  placed  at  the  comers,  the  street  hence 
lieing  called  Via  Qoattro  Fontane.   He  supposed 
that  in  modem  mercantile  days  people  would  object 
to  putting  up  fountains  which  would  waste  space 
that  might  be  occupied  by  shop  windows ;  but  they 
had  a  very  monumental  effect  in  Rome,  and  it  was 
well  worth  considering  whether  treatments  of  the 
sjime  nature  could  not  be  carried  out  in  London.  The 
author  had  referred  to  Blackfiiars  and  Westminster, 
bridges,  and  had  stated  that  people  realised  the' 
ipaportance  of  decorating  bridges  as  well  as  building 
them,  Blackfriars-bridge  was  deugned  with  pedestals 
for  groups  of  sculpture,  and  Westminstn-bridge  was 
qot ;  and  by  that  chhous  method  of  doing  what 
ought  not  to  be  done,  and  leaving  undone  that  which 
ought  to  have  been  done,  a  group  of  sculpture 
bad  been  placed  at  Westminster,  whilst  BlackfKars- 
bndge  remained  tenantless,  so  far  as  its  pedestals 
were  concerned.   With  reference  to  the  statuary  for 
Blackfiiars,  he  was  reminded  of  the  competition 
which  was  held  many  years  ago  for  designs  for  sculp- 
iwe  to  occupy  the  four  large  blocks  of  pedestals. 
Jud^s  wefjC  appointed,  who  went  about  their  work 
in  the  wrong  way.   The  competition  was  for  designs 
and  not  f<»r  modeUing  <»Qly ;  but  the  judges  awarded 
the  competition  entirely  ifx  the  modelling,  the  result 
Ixing  Out  the  competition  was  a  fiasco.'  Amcmg 
th^  designs  sent  in  were  some  which  would  have, 
been.good  for  the  spaces,  but  the  prizes  were  given 
to.  fnodelled  equestrian  statues.,  The  Boadioea  on. 
Westminster-bridge  was  a  fine  piece  of  work,  but 
he  would  like  to  see  that  piece  of  sculpture  applied 
Blackfriars  rather  than  to  Westminster-bridge. 
The  ifutbor  had  referred  to  the  ivory,  the  gold,  and, 
the  mixing  of  the  various  materials  in  polychromatic 
Statuary,  Resubmitted  for  Mr.  Gardner's  considera- 
Itpi^  whether  those  materials  were  not  intended  for 
protected  statues  which  were  placed  indoors.  They 
of  the  chryselephantine  statue  in  the  Parthenon, 
and  the  chiyselqduuitine  statue  to  Zens  at  Olympia  \ 
init  the  mixing  of  the  various  materials  would 
lea>-e  joints  or  crevices  between  tfae  joinings  of  the 
materials  which  made  them  unsuitable  for  outdoor 
ytatues.   As  the  author  had  so  admirably  said,  the 
Greeks  had  not  that  objection  to  colour  that  people 
W  Puritan  England  seemed  to  have,  and  they  there^ 
fore  mixed  not  only  marble,  ivory,  and  metals,  but 
^Iso  enamels  in  a  very  delightful  manner.  The  author 
had  also  referred  to  Gates  and  Doors,  and  had  shonn 
a  very  fine  series  of  shdes  which  must  have  involved 
an  enormous  amount  of  collection.    He  thought  the 
thanks  of  the  members  were  particularly  due  to  the 
author  for  his  admirable  illustrations,  and  his  remarlu 


upon  them.  He  was  reminded  of  two  designs  for 
doors  by  British  artists,  the  first  of  which  had  not 
been  carried  out,  but  the  drawings  of  which  n'ere 
at  South  Kensington,  namely,  the  design  for  the  doon. 
of  the  Geological  Museum  in  Piccadilly,  which  he 
included  in  the  illustrations  of  bis  Book  on  Stevens. 
Happily  the  designs  and  models  of  a  pupil  of  Stevens 
for  another  pair  of  doors  had  been  executed,  and  were 
at  the  South  Kensington  Museum,  soiing  as  the 
doors  from  the  Quadrangle  to  the  Refreshment 
Corridor.  Small  as  they  were,  they  were  adminUe 
in  style.  He  would  like  to  contest  Mr.  Gardner's' 
cunplaint  as  to  the  time  taken  by  the  Italian  artistst- 
First  of  all,  he  submitted  there  was  no  authority  for, 
supposing  that  the  gates  designed  either  by  Gbiberti 
or  Pisano  were  \!tiG\T  exclusive  occupation  during  the 
20,  22,  or  27  years  upon  which  the  author  had  com*, 
mented.  Those  artists  might  have  had  other  com- 
missions on  hand,  indeed  it  was  extremely  likely  they 
bad.  And,  when  one  read,  for  instance,  in  the  Bio- 
graphy of  Cellini,  of  the  manner  in  which  the  artist's 
time  in  thote  days  was  cut  to  waste  by  his  noble 
patrons,  be  thought  they  should  have  a  good  deal 
sympathy  mth  the  artists.  He  knew  of  a  modern 
monument  in  St.  Paul's  Cathedral  which  took  some- 
thing like  20  years  to  complete.  If  it  took  20  years- 
to  complete  the  central  Ghiberti  gales,  they  were 
well  worth  waiting  for.  In  conclusion,  he  could  not 
help  feeling  that  the  author  had  touched  on  only  the- 
fjinge  of  the  subject,  and  what  was  leally  needed  was 
not  a  solitary  paper  but  a  Course  of  Lectuies  which 
would  give  material  for  a  future  hand-book  on  the; 
subject. 

Mr.  S.  B.  GosUN  said  the  subject  of  the  paper> 
was  very  Interesting  to  bim  because  bronze  ftninttiog 
was  his  everiday  occupation.^  He  tboagI{t  the 
apathy  of  the  British  public  towards  bronze  foondiag 
was  attributable  to  two  facts,  firstly,  that  the 
Founders*  Company,  co  which  both  Mr.  Stannus  and 
himself  belonged,  did  nothing  whatever  to  foster  the. 
art  in  London  or  in  England.  He  thought  it  was 
time  the  Founders'  Company  altered  th«r  course  of 
procedure.  An  £jthibition  was  held  a  few  years  ago 
of  what  was  supposed  to  be  British  or  London, 
founding,  and  it  was  a  great  difficulty  for  the  Master 
and  Wardens  at  the  time  to  find  snffidoit  spedmena 
to  make  an  exbibitira.  He  belie\cd  the  ExbibitioD. 
passed  ofT  with  the  usual  hmch,  and  nothing  had 
been  heard  of  British  founding  since.  In  walking' 
past  the  School  of  Trades  in  Clei-eland-street,  near 
the  Middlesex  Hospital,  he  anxiously  looked  down 
the  list  of  subjects  on  which  instruction  was  given  to 
workmen  to  see  if  founding  was  among  the  sub- 
jects taught ;  but  although  carpentry,  masonry, 
bricklaying,  and  sheet  metal  work  were  taught, 
founding  was  not.  It  was  not  to  be  wondered  at 
that  the  art  of  bronze  founding  did  not  advance  when 
so  little  was  done  for  it  in  this  country  at  the  {Hvsent 
time.  Since  the  cessation  of  the  Boer  war,  however, 
h^  had  been  astotmded  to  receive  to  manv  enquiries 
Digitized  by  VorOOQlC 
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f9r  all  sorts  of  fcrtteles  in  btonie,  sncll  as-monntncntal 
tablets,  ftgures,  snd  ornaments.  He  supposed  that 
at  no  previons  time  within  the  history  of  the' 
country  bad  there  been  such  a  demand  for  bronze 
work  connected  with ,  monuments  as  there  had 
been  since  the  Boer  war.  A  variety  of  dengns 
for  figures,  tablets,  and  ornaments  had  been  placed 
t)efore  him,  and  he  knew  that  sei-eral-  of  them  had 
been  excellently  carried  ont.  It  seemed  to  him  that 
at  the  present  time  people  were  really  waking  np  to 
the  fact  that  bronze  ortiamentB  nreie  the  most  suitable' 
in  this  country  for  such  work  as  the  author  had 
mentioned.  Mr.  Stariue  Gardner  had  not  mentioned- 
in  his  paper  anything  about  the  bronze  work  carried 
out  in  the  time  of  the  Egyptians  or  the  Israelites. 
It  was  his  privilege  a  short  time  ago  to  be  amcmgst 
some  Jewish  ministers  who  wished  to  decorate  their 
synagogue  at.Stepney  Green,  East  London,  and  he 
4t  once  suggested  to  them  that  the  columns  of 
^nagogue  should  be  decorated  with  bronze,  as  bronze 
had  been  freely  used  in  Solomon's  Temple.  He  was 
faf^ipy  to  say  they  fell  la  with  the  id^  andrepreienu* 
tions  were  placed  on  the.columiu  of  the  synagogue  of 
Uie  fiuits  of  the  Hcdy  Land,  snch  As  grapes,  figs,  olives, 
4nd  so  CD.  He  had  also  made  a  great  many  maoso- 
lenm  doors  in  bronze,  all  of  the  plain  type,  with  one 
e^ptioD.  He  had  recently  been  called  upon  to 
make  a  decorative,  mausoleum  doOr,  the  model  repre- 
senting Christ  fe&  th&  Good  Shepherd.  It  was  now 
attached  to  a  mausoleum  in  the  cemetery .  of  the 
l^ecropoHs  CMnl^any  at  Woking,  and  was  much 
appreciated  by  many  people  who  bad  been  to  see  it. 
He  was  inclined  to  think  that  that  style  of  decoration 
in  monumental  work  would  increase.  He  would  like  to 
ask  the  author  whether  the  pands  in  the  andent  Italian 
doors  which  had  been  shown  were  cast  separately,  and 
then  put  into  the.  Ihune,  or  whether  tlwy,were  cast, 
in  one  piece,  ahd.what  was  the  thickness  of  the  doors.' 

Mr.  Starkie  Gasdnrr  said  they  were  all 
separate,  but  the  other  question  he  coold  not 
answer  off-hand,  but  the  thickness  could  be  ascer- 
tiined  by  comparing  the  wdght  with  the  size.- 

Mr.  GosLiN,  continuing,  said  that  probably  one 
reason  why  the  artists  in  ancient  Italy  spent  so  much 
time  over  their  work  might  have  been  due  to  the  fact 
that  they  had  to  make  several  castings  before  they 
obtained  a  perfect  one,  a  large  casting  being  so  liable 
to  warp  when  it  was  cooling.  He  remembered  on 
one  occasion  he  had  to  cast  a  large  monumental 
tablet  8  ft.  by  4  ft.  6  ins,  for  the  cathedral  at  Madrid, 
and  he  had  to  make  three  castings  before  he  obtained 
one  which  was  anything  like  fiat. 

The  Chairman  stated  that  in  the  instances  of 
the  Indian  doors  to  which  he  had  referred  the  panels 
were  all  separate,  and  beaten.  He  suggested  that  Mr, 
Goslin  should  go  -and  se&  the  Indian  doors,  particu-' 
larly  the  bronze  ones,  at  South  Kensington.  Person- 
flHy  he  did  not  see  why  Indian  workmen  should  not 


be  imparted  Into  this  ti&untty  to  do  this  soft  of  wcwk. 
It  would  wake  our-  Trades  Unionists  op  a  little  if 
they  saw  how  much  better  the  Indians  could  do 
such  woil. 

'  Iff.  CvBiL  Datenpokt  stated  that  his  sym- 
pathies were  more  with  hammered  work  than  cast 
wcwk.  There  was  no  doubt  that  the  bronze  horses 
'a^  Venice  and  the  statue  of  CoHeoni  were  the  finest 
pieces  of  bronze  work  in  the  world)  but  the  horses 
had  hitherto  been  generally  considered  to  have  been 
cast.  Mr.  Gardner  bad  stated  they  might  be  ham- 
mered, and  if  so  they  were  the  finest  pieces  of 
hammered  work*  in  existence. '  It  was  a  curious^ 
thing,  but  he  had  recently-seen  at  the  St.  Louis 
£xhil»tion,  some  Japanese  hammered  work,  which 
ins  absolutely  in*  the  i-onnd,  which  sbbived '  that, 
strange  as  it  might  aeem,  the  author's  conclusion' 
was  quite  possible.  He  presumed  Mr.  Gardner 
thought  the  bronze  h(U»s  must  have  been  hammered- 
np  pfec«-meal,  bnd  -soldered  together  in  places,  but' 
the  Japanese  work  was' hammered-np  from  a  Hat 
Aeet  of  iron.  It  was  most  remarkable  work  frhlch' 
he  had  not  ieen  noticed  anywhere. 

The  CuiKUAN  enquired  if  then  ,vm  tvo  sheets;^ 
one  for  each  nde. 

Mr.  CVBiL  I>avbnfokt'  replied  that  there*  was' 
rally  one  sheet.  The'aqcient  Greeks  did  somever/ 
wonderful  wcvk  in  bronze ;  they  hammered  up  a  few 
small  pieces  in  the  round,  'or  veiy  near  it,  but  he 
never  saw  a  piece  of  work  anywhere  which  was  of 
such  marvellous  technical  skill  as  the  figures  in  the 
round  done  by  the  modem  Japanese,  and  if  the 
Japanese  could  do  it  to-day  the  ancient  Greeks 
might  have  been  able  to  do  it  in  former  days.  Mr. 
Gardner's  statement  was,  a  very  reBiarkable  one,  and 
was  probably  quite  right,  because  to  cast  horses  with 
Hbt  wonderful  '  grace  they  had  must  have  been 
excessively  difficult.  -He  agreed  with  the  Chairman 
that  there  was  a  very  large  field  indeed  for  bronze 
leweHery,  but  he  hilled  It  itbifld  be  hamiueired  and 
not  cast  -Cast  work  might  be- inade  from  a  piece  of 
hammered  work,  but  in  the  hammered .  work  one 
obtained  the  actual  handiwork  and  skill  of  die  artist^ 
which  was  not  the  case  with  cast  work  unless  it  was 
chased  over,  as  one  of  the  wonderful  doors  which  had 
tieen  shown  was. 

,  Mr.  E.  R.  RoBSOH  laid  the  mentim  which  had 
been  made  of  the  bronze  horses  at  Venice  recalled  to 
lus  mind  that  tome  years  ago  he  saw  an  equestrian 
statue,  osten^ly  of  bronze,  unvefled  hi  the  City  of 
Durham  ;  and  as  the  sheet  n^s  drawn  off  the  whole 
thing  quivered.  In  subsequent  conversation  with 
the  sculptor  he  enquired  what  the.  core  of  the  statue 
was  made  of;  and  he  ascertained  that  the  BIm  was 
only  about  one-eighth  of  an  inch  thick.  He  did  not 
think  the  horses  at  Venice  were,  entirely  of  wrought 
bronze ;  and  it  had  occurred  to  him  that  if  modem 
men  thought  about  old  methods  th^  might  he  some 
old  method  by  which{)t|tf)^^^  (c^@<^^Q4€e  of 
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wax,  vhicli  conM  tftovards  be  mdted  and  got  oat,  Smith-Rswie,   Cokmel  Hemy  Whistler,  R.E., 

kwine  the  metal  very  thin  indeed.  C.V.O..  Bmnpton-banacks,  Chatham. 

Wert.Chas.  A.  Vf.,  P.O. A.  Kaflmtadt.  HaniiK^ 

The  Chaiiu AN,  in  proposing  a  vote  of  thanks  to  District,  Orange  River  Cirioiqr.  Sonth  Africa. 

Mr.  Staikie  Gardner  for  his  paper,  said  that  beyond  Whitehead;  Ernest  William,  Tvynehun,  Qaeeii'»- 

its  technical  value  its  literary  nuarft  also  was  higher,  road,  Wimbledon, 
and  he  was  sure  it    would  always  be  rererred 

to  bi  the  future  by  those  who  wished  to  deal  with  following  candidates  were  ballotted  for 

the  same  snb}ecL  „^  j^jy  elected  memben  of  the  Society  :— 


The  resolution  having  been  carried  unanimondy, 
Mr.  Statkie  Gardner  brie6y  acknowledged  the  com> 
pliaent,  and  the  inecU°g  tenninated. 


Mr.  Stakkic  Gasdnkk  writes :— I  should  like  to 
add  that  some  of  the  bronze  statues  of  Greece,  in 
their  best  period,  were  hammered  out  of  sheet,  and 
not  cast.  Two  ntmarkable  moQnments  I  should  have 
alluded  to,  though  they  no  longer  exist,  weie  the 
UmbiKcus  Ronue,  maikiog  tbe  centre  of  the  empire, 
near  tbe  lUman  F<Himi,  a  craie-lilK  sttncture  of 
three  stagea  of  rtone  Gnrved  in  a  network  of  metal. 
TUs,  periiapa,  reproduced  the  sacred  omphaloa  at 
D^M.  A  centra]  nKmnent  of  the  kind  might 
w^  occupy  the  centre  of  the  wide  end  of  Pariiament< 
street.  The  other  was  the  Milliarium  Anreom,-  a 
gilt  bronze  pillar  set  up  by  Augustus,  with  the  names 
and  distances  of  the  gates  of  Rome  &om  the  ceutral 
point,  and  the  chief  towns  on  the  roads  which 
radiated  frmn  Rome.  Charing-cron  suggests  itself 
as  the  site  for  such  a  moDiiment, 


Cole,  Dr.  J.  W.  £.,  Mwomboahi  River,  North- 
eastern Rhodesia,  Sonth  Africa. 

Hall,  WllHam  Heoty,  Statical  Department,  Syd- 
ney, Mew  Sonth  Wales,  Australia. 

Hawdon,  Joseph  William,  i6,  Windaor-road,  Deo-- 
mark  hill,  S.E. 

Klralfy,  Imre,  Tower-house,  Cn>mwdl*road,  S.W. 

Loogdcn,  Henry,  447,  Oxford-street,  W. 

Mdntjes,  L«aiens  Schmitc,  Atrican  Farms,  Ltd., 

-   Maribogo  Statkm,  British  Bechuanaland,  Sontb 
Africa. 

Moore,  James,  17,  Donegall.pUce,  Bdfiut,  and  Tbe 

Fioaghy,  Balmoral,  Belfast. 
Newcomen,  A.  (Headowe,  Messrs.  Cooper,  Allen  and 

Co.,  Cawnpore,  India,  and  Messrs.  Allen  Broc- 

and  Co.,  14,  Devonshire-square,  E.C. 
Parker,  Walter  Edmrd,  A.M.,  217,  HaveiUll-atieet, 

Lawrence,  Manadmaetts,  U.S.A. 
TiU^,  James  Waller,  F.C.S.,  95A,  Sonthwark- 

Btreet,  S.E. 

Weeks,  Rufus  Wells,      Demnbiink,*'  Tanytown, 
New  York,  U.S.A. 


TWENTIETH    ORDINARY  MEETING. 

Wednesday,  May  10,  1905  ;  J.  Cathcart 
Wason,  M.P.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Bodie,  Samuel  Murphy,  D.Sc.,  Macduff,  N.B. 
Drury,   Henry   George,  M.V.O.,  St.  Oswald's, 

Downs-road,  Clapton.  N.E. 
Eldred,  Byron  L.,  3o8,  Fifth-avenue,  New  York  City, 

U.S.A. 

Garaide,  Alfred  B,,  la,  Deniungton-patk-manricais, 

West  Hampstead,  N.W. 
Harvey,  FVank  E. ,  British  India  Marine  Service  Club, 

Hastings-street,  Calcutta,  India. 
Moore,  Miss  Esther  M.,  4,  Bath-road,  Bedford-park, 

Chiswkk,  W. 
Noble,  Mrs.  G.  J.  W.,  47,  Sonth-stnet,  Patk-lane, 

W. 

Peattie,  M.  M.  A.,  35,  High-street,  Oxford. 

Playter,  Franklin,  6,  Beacon-street,  Boston,  Massa- 
chusetts. U.S.A. 

Short,  Ernest  Angelo,  care  of  Messrs.  H.  S.  King 
and  Co.,  9,  Fall-maU,  S.W. 


The  paper  read  was — 

THE  NATIVE  RACES  OF  THE 
UNKNOWN  HEART  OF  CENTRAL 
AFRICA, 

Br  Viscount  Mountmorres. 

I  takp  it  for  granted  that  everyone  present, 
is  aware  roughly  of  the  geography  of  Central 
Africa,  that  is  to  say,  the  course  of  the  two 
main  rivers  which  traverse  it,  the  Congo  and 
its  large  northern  tributary,  the  Ubangi.  The 
course  I  followed  in  my  recent  journey  wa» 
that  I  entered  on  the  west  coast  side,  went  up 
the  Congo  as  far  as  its  junction  with  the 
Ubangi,  then  followed  the  Ubangi  north  up  to 
the  fifth  parallel  of  latitude,  and  then  made 
my  way  back  overland  by  a  semicircle  down, 
to  the  Congo  again  as  far  as  Stanley  Falls. 
From  there  I  struck  oat  east  across  to  the 
Uganda  border,  and  came  back  down  the 
Aniwimi  and  the  Ituri  to  the  Congo  again, 
crossed  it.  and  came  back  in  a  direct  line 
along  the  length  of  the  equatw.  During  this 
journey!  travers^,g^,^0tjgl^' 
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'  other  white  miu  had  crossed,  the  country  be- 
tween the  Ubangi  and  the  Ituri.  and  in 
'  several  parts  I  was  the  only  man,  other  than 
the  officials  of  the  French  or  Belgian  Govern- 
ments, that   had    visited  them.     I  came 
across   races   which    astounded    me  with 
the  very  high  degree  of  civilisation  and 
developinent  which   they  had  attained  to. 
Many  of  these  races  have  a  civilisation 
which  is  wholly  and  absolutely  indigenous ; 
they  have  learned  nothing  from  the  white  mai}, 
because  they  have  not  as  yet  been  brought  in 
contact  with  him  and,  so  far  as  is  known 
historically,  there  has  been  no  Arab  influence 
brought  to  bear  ou  them  in  the  past.  The 
people  met  with  in  the  lower  and  middle 
Congo  are  fairly  well  known  to  every  student 
of  ethnology  in  this  country.    I  think  the  only 
race  of  interest  that  I  met  with  on  my  journey 
up-countiy  was  where  I  touched  at  Ifebu, 
and  made  a  jouni^  round  Lac  Tumba,  a  large 
lake  lying  to  the  east  of  the  point  where 
■the  Congo  runs  nearly  due  north.    There  I 
found  for  the  first  time  members  of  that  vast 
tribe  the  Mongo,  who  furnish  the  principal 
inhabitants  of  the  great  equatorial  fi>rests. 
As  is  almost  invariably  the  case,  one  6nd8  that 
the  forest  dwellers  are  a  low  and  less-devetoped 
type  than  the  inhabitants  of  the  plains  and 
-  mountains  which  surround  the  forest,  the  fact 
'being  that  in  the  course  of  time  the  weaker  races 
have  all  been  driven  into  the  shelter  of  the  forest 
the  sturdier  races  who  have  taken  the  better 
■lands  outside.  And  so  you  find  that  on  fhe 
extreme  north,  lying  between  Lake  Chad  and 
■the  Ubangi,  there'is  a  sturdy,  well-developed, 
"virite  race,  whilst  in  the  forest  there  are  these 
undeveloped,  backward  people ;  and  south  of 
the  forest,  in  the  Kasai  region  and  immediately 
■norA  of  Rhodesia,  there  is  a  sturdy,  eneigetii^ 
well- developed  and  comparatively  civilised 
-people.    A  curious  thing  is  that  these  people 
to  the  north  and  to  the  south  of  the  great 
equatorial  forest  have  many  traits  ia  common. 
'There  is  a  close  resemblance,  for  instance, 
between  tiie  Banza  and  Banztri  people  to  the 
-extreme  north  and  the  Kasai  tribes  to  the 
extreme  south,  and  the  only  explanation  one 
<an  think  of  is  that  probably  at  some  time 
there  was  a  great  movement  of  the  Ba,ntu  people 
from  the  north,  who,  to  all  intents  and  pur- 
iwses,  completely  surrounded  the  forest,  when 
«preading  out  eastwards  they  struck  the  point 
■where  the  Congo  makes  its  extreme  curve 
to  the  north  ;  diey  avoided  the  forest,  followed 
the  course    of    the  Congo  round   to  the 
'«ast,  and  came  to  the  south,  driving  the 


original  inhabitants  into  the  security  and 
shelter  of  the  forest.  It  is  of  these  more 
highly-developed  races  that  I  am  going  to 
speak,  but  just  to  give  you  an  idea  of 
what  the  forest-dwellers  are  like,  and  the  way 
in  which  they  live,  I  will  begin  by  describing 
a  Congo  village. 

The  slide  gives  you  a  very  typical  scene  in  a 
Congo  village.  The  huts,  as  a  rule,  are  built 
in  a  contmuons  line  along  so-called  streets, 
really  large  clearings.  Instead  of  having  any 
definite  plantations,  as  a  rule  the  bananas  and 
plantains  and  even  the  tubers  are  set  in  the 
middle  of  these  streets.  The  people  them- 
selves are  not  over  clean,  which  is  a  remark- 
able thing  to  find  among  people  who,  on 
the  whole,  are  remarkable  for  their  cleanli- 
ness. Most  of  the  natives  of  Central  Africa 
are  exceptionally  cleanly  in  their  habits 
and  careful  of  their  personal  appearance. 
The  Congo  people,  on  the  other  hand,  are  on 
the  whole  an  indolent  race,  and  take  very 
little  care  of  their  personal  appearance ;  but 
every  now  and  then  an  energetic  chief  takes 
the  trouble  to  improve  his  village,  and  that 
was  the  case  at  Mwangi.  The  slide  just 
•shown  was  an  old  part  of  the  village,  unim- 
proved, as  it  existed  certainly  for  almost 
countless  ages ;  in  the  other  part,  where  this 
present  energetic  chief  has  set  to  work  to 
rebuild  it,  you  see  quite  a  neat,  clean  row  of 
well-constructed  huts,  each  of  which  is  pro- 
vided with  a  little  sUding  door,  and  able  to 
accommodate  one  person.  As  a  rule  in  these 
villages  the  husband,  the  head  of  the  family, 
lives  in  a  hut  at  the  end  of  the  street,  each  of 
his  wives  having  a  hut  to  herself,  the  next  hut 
to  it  Gontainiog  her  watting  woman  or  slave. 
In  the  ^uttegraph  the  occupants  of  a  group  of 
hnts  are  seen  sitting  outside,  as  they  do  almost 
all  day  long,  sunning  themselves,  and  waiting 
for  Nature  to  supply,  them  with  their  few  and 
scanty  needs. 

In  this  slide  you  have  another  view  of  the 
way  in  which  the  women  sit  all  day  long  doing 
nothing  practically.  All  they  have  to  do  is  to 
wait  foi^the  bananas  which  they  plant  to  grow 
up  and  ripen,  and  then  pick  them  olf  'and  eat 
■them.  Beyond  their  food,  and  the  necessity  of 
building  themselves  shelter  against  the  rainy 
season,  the  natives  have  practically  no  needs 
to  satisfy,  as  a  bountiful  Nature  supplies  them 
with  everything. 

The  next  slide  shows  you  the  chief  himself 
in  a  gathering  in  front  of  the  hut  I  occupied. 
This  is  Mwangi]  who  has  taken  to  Euro- 
pean dress.   He  comes  very  frequently  into 
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Trebu.'the  white  station,  and'Hothihg'  pieases 
him  so  much  as  the  gift  of  a  pak  of  sand 
shoes,  or  an  old  iiriiite  coat.  Oa  this  occa- 
sion I  think  he  ha4  on  three  different  coats, 
One  over  the  other.  Another  white  man  who 
was  staying  there  gave  liim  one,  I  gave  him 
one,  and  he  had  one  to  start  with,  and  it  was 
amusing  tb  s6e  him  going  out  with  these  coats 
'flapping  in  the  breeze  as  he  walked  along. 

Th&  next  slide  is  a  photograph  of  another 
native  who  is  chief  of  a  small  village  abutting 
on  the  other;  he  is  known  to  the  white  men 
all  round  that  district  by  the  name  of 
**  Britannia,"  due  to  the  fact  that  he  goes 
about  in  a  costume  closely  resembling  that  of 
the.  lady  who  sits  on  the  back  of  the  British 
penny.  He  inirariably  carries  a  spear,  and 
.evidently  has  -been  told  of  the  lady  on  the  back 
,of  a  penny,  or  has  had  >a.  penny. shown  him,  for 
whenever  he  comes  to  reBt.  he'  always  assumes 
the  attitude  of  Britaonia^.  .  . 

Leaving  Trebu,  I  went^  as;  I  have  said,  up 
the  jUbaoj^i,  and  i  found  at  one  of  the  white 
stations  there  one  of  the  largest  cemeteries  for 
natives  that  I  have  seen  in  Africa.  AH  the 
natives  in  Africa  have  difierant  methods  of 
burial,  some-  of  wbichi  are  highly  insanitary, 
consisting  very  often  of  throwing  the  bodies 
into  the  river.  A  great  deal  ha&  beoa  done  in 
organising  and  persuading  the  natives  to  bury 
their  dead  in  regular  burial  ground^  and  the 
natives  take  -considerable  care  of  their  burial 
grounds  ia  jaome  parts.  In  this  particular 
case  there  was  a  large  number  of  graves,  all  of 
which  wece  covered  with  the  personal  appli- 
ances that  were-  necesssuy  during  the  life  of 
the  native  who  was  baried  there.  There  were 
cooking  utensils,  lengths  of  cloth,  in  many 
cases  a  large  tin.  trunk,  and  various  other 
objects  distributed  on  the  graves.  Each 
one  of  these  objects,  whatever  its  nature, 
was  damage  beyond  repair,  the.  natives  say- 
ing the  reason  for  this  being  to  .proiwit  the 
evit  spirits  from  coming  and  roakiag  nisei  of 
them,  but  1  rather  fancy  it  is  to  pcevMM  ttle^ss 
orderly  of  their  fellow -tribesmen:  from  TfHirtiing 
and  stealing  them  and  making  uod.^of  tbtm- 
At  any  rate,  it  is  the  inwiable  eustom  to 
damage  the  articles  that  are  put  on  the  graves. 
In  other  parts  of  Central  Africa  I  came  across 
graves  on  which  it  was  the  habit  for  every 
passer-by  to  contribute  some  article,  usually  of 
food.  Whenever  a  white  man  went  past  it  was 
the  custom  for  him  to  throw  a  cigarette  or  a 
cigar  on  the  grave,  and  one  could  tell  from  the 
number  of  such  cigars  and  cigarettes  exactly 
ihow  many  white  pien  had  been,  .along  that 


route.  The  graves  in  this  part  were  beautifully 
kept  up ;  everythiug  deposited  on  them  w£^ 
left  untouched,  and  there  was  no  need  to 
damage  the  things.  All  the  little  cooking 
utensils  were  kept  at  one  end,  the  food  supply 
at  the  other,  and  when  the  food  decayed  it  was 
swept  away  as  having  been  consumed  by  th^e 
spirit  of  the  dead  man  on  his  journey  to  the 
other  world. 

On  the  Lower  Ubangi  there  is  an  extra- 
ordinary mixture  of  races,  and  one's  task  in 
trying  to  unravel  their  exact  relationship  is 
made  all  the  more  difficult  by  the  fact  that 
there  is  no  very  general  agreement  as  to  their 
name.s.  You  find  tribes  entirely  different  called 
by  the  same  names  by  different  authorities. 
For  instance,  the  tribe  of  which  you  see  a 
picture  is  the  Sai\go  tribe,  which  are  called  by 
other  writers  the  Dongo  tribe,  while  the  people 
who  are  called  th?  Dongo  by  one  set  of  writers 
are  called  the  Budja  tribe  by  another  set  of 
writers.  So  you  find,'  if  you  try  to  gain  any 
information  from  works  on  these  races,  it  is 
practically  impossible  to  do  so,andaU  one  can 
do  is  to  start  on  one's  own  a;nd  distinguish  the 
people  by  the  traits  found  existing  amongst 
them.  \Vhatever  we  like  to  call  this  race  I 
should  say  probably  that  it  is  an  offshoot  of 
the  great  Bangala  race  which  inhabit  the 
.northern  bank  of  the  Congo,  and  h^ 
.penetrated  up  to  the  Ubangi-  My  rcasoii 
for  believing  that  is,  first  of  all,  the  cha- 
racter of'  tte  buildings.  They  build  their 
villages  round  little  squares,,  very  neatly, 
and  without  any  omamentatim— a  perfectly 
simple  group  of  huts  round  a  little  square, 
which  opens  into  the  next  by  a  straight  alley- 
way, so  that  -you  can  look  down  the  central 
lane ;  and,  as  you  walk  along  it,  off  each 
side  open  a  series  of  Uttle  court-yards  with 
huts,  all  round  them.  Another  thing  is  the 
shape  of  their  heads.  Ihey  are  all  veiy  wide* 
headed  people  and  very  finely  built,  except 
their  legs.  They  are  all  rather  weedy  in  the 
legs,  but  they  have  wide  shoulders,  obviously 
bespeaking  a  nation  of  paddlers  in  the  habit 
of  living  in  canoes  and  paddling  a  great  deaL 
Another  thing  is  that  you  get  for  the  first  time 
in  this  people  what  is  generally  called  the 
Sango  tattooage. 

The  next  slide  is  a  photograph  of  the  chief 
of  the  village  of  Imesse,  a  large  village  close  to 
the  white  post  of  which  you  saw  the  cemetery 
just  now.  You  will  see  here  that  the  tattooage 
of  the  Sango  people  consists  of  three  little  lumps 
raised  on  the  forehead.  On-the  lower  Ubangi 
only  one  Uttle  nobl^t^M  ta'^^t^^ad.just 
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between  the  eyes.  As  you  get  farther  up  you 
get  to  three  nobs,  and  with  those  three  nobs 
all  kinds  of  additions,  according  to  the  sub- 
tribes  to  which  the  people  beloog. 

The  next  slide  shows  you  another  feature 
in  reference  to  the  buildings  of  the- peoples  of 
Imesse.  One  reasoo  why  1  think  this  tribe 
is  closely  attached  to  the  Bangala  tribe  is  that 
their  huts  are  all  palm  thatched.  There  is  a 
great  division  between  the  palm  thatchers  and 
the  grass  thatchers.  Of  course  the  explanation 
is  one  of  locality  in  the  first  instance,  but  you 
will  find  that  the  palm  thatchers  in  a  neigh- 
bourhood of  grass  land  still  go  to  great 
trouble  to  thatch  their  huts  with  palm 
leaves,  although  they  have  plenty  of  grass 
round  them  ;  and  vice-versd,  the  grass 
thatchers,  when  they  live  in  the  forests  or  in 
a  thick  scrub,  will  go  to  immense  distances  to 
fetch  grass  to  thatch  their  huts.  So  that  the 
distinction,  although  originally  tipdoubtedly 
one  of  the  facilities  of  the  localities,  in  whiph 
the  natives  found  themselves,  is  no  longer  so, 
hut  rather  a  tribal  distinction.  Again,  the 
Bangala  people  almost  invariably,  after  the 
thatching  of  their  hut  is  complete,  in  order 
to  prevent  its  being  carried  away  by  the 
tremendous  tomajdoes-  on  the  Equator  in 
the  imme^ate  district  in  which  they  live, 
have  been  in  the  habit,  for  many  genera,- 
tions  probably,  of  covering  their  roofs  with 
little  transverse  bars  which  bold  the  grass  in 
place.  That  is  a  thing  one  looks  out  for  a'i  a 
characteristic  of  these  tribes.  You  find,  in  a 
district  where  tornadoeft  are  not  severe  that 
this  peculiarity  of  covering  the  roofs  with 
transverse  pieces  of  stick, 'held  in  place  by  the 
weight  of  enormous  full-length  trees,  still  pre-i 
vails,  although  probably  there  is  no  actual 
need  for  it. 

There  are  also  the  typical  Bangala  chairs 
made  out  of  trees  which  are  cut  and  stuck 
in  the  ground,  and  which  have  certain  very 
definite  and  regular  shapes.  A  particular 
shaped  fork  is  sought  after,  and  you  will  find 
in  one  village  perhaps  dozens  of  that  parti- 
cular shaped  fork  until  you  begin  to  wonder 
how  on  earth  so  many  similar  forks  could 
have  been  found  in  the  neighbourhood. 
In  another  village  you  will  find  another 
pattern  prevailing.  The  type  shown  in  the 
slide  is  set  up  on  end,  with  a  seat,  as  it  were^ 
for  the  person  to  sit  in.  That  is  the  Bangala 
pattern.  When  you  get  a  little  further  up  it  is 
merely  a  back  rest ;  the  occupant  of  the  chair 
Mts  on  the  ground,  and  leans  on  the  back  rest, 
with  two  forks  to  support  his  arms.    The  next 


slide  shows  you  a  little  advance  on  the  last,  in 
that  you  have  the  typical  dress  of  the  Bangala,. 
the  ballet  skirt  as  it  is  called.  It  is  quite  true 
that  it  has  spread  from  the  Bangala  people  to- 
many  other  tribes,  especially  to  those  just  a. 
little  further  north  of  these  people,  but  the 
people  round  Imisse  invariably  wear  them, 
whereas  in  other  parts  it  is  only  a  very  smart 
lady  who  has  advanced  to  this  degree.  She- 
has  copied  from  her  neighbours,  much  as  we- 
in  England  copy  from  France,  The  native- 
women  are  almost  invariably  devoted  with  art 
extreme  attachment  to  their  children,  and 
whilst  many  of  them  will  go  without  bangles- 
and  armlets  you  will  invariably  find  that  their 
children  are  laden  with  every  form  of  crudo^ 
and  barbaric  ornament  that  they  can  possibly 
possess. 

In  the  photograph  you  will  see  that  th<t 
woman  has  no  ornaments,  whilst  the  child  i^ 
absolutely  laden  with  them ;  his  little  black, 
curly  hair  is  plaited  into  tiny  plaits  and  oma- 
minted  with  pieces  of  ivory,  bpar's  teeth,  and 
beads,  in  fact  anything  that  will  decorate  and 
ornament  it.  I  took  about  four  photographs- 
of  this  child  in  order  to  try  and  get  a  view  of 
its  face,  because  it  was  one  of  the  very  few 
really  pretty  native  c:hildren  I  saw,;  but  every 
time  I  was  going  to  take  the  photograph  ant} 
asked  the  child  to  keep  still,  in  a  natural 
fright  it  turned  away  and  snuggled  against 
mother,  so  that  I  could  not  obtain  a  full-faced 
view.  The  next  photograph  shows  you  a 
palm-tbatch^d  house,  and  we  can  .concluda- 
from  that  that  it  is  inhabited  by  soQie  near 
relationships  to  the  pe(^le  we  last  saw.  It 
has  not,  however,  the  transverse  bars.  You 
find  that  suddenly  you  come  across  a  people 
amongst  whom  it  is  the  custom  for  every  free 
woman,  as  soon  as  she  gets  to  marriageable- 
age  (which  out  there  is  about  eight  or  nine- 
years  of  age),  to  wear  an  enormous  brass  oc 
copper  collar  round  her  neck,  which  weighs 
many  pounds,  and  which  is  forged  on  to  her 
neck.  Quite  a  ceremony  is  performed  when  thia 
collar  is  forged  on,  and  it  can  only  be  removed 
by  removing  the  head  of  the  wearer  first.  The- 
collars  are  worn  practically  from  childhood  until 
death,  and  as  they  are  never  removed  day 
or  night,  the  wearers  sleep  in  a  pillow  hollowed 
out  to  support  the  head,  leaving  the  collar 
free.  Very  often  it  causes  large  sores  and 
abscesses  on  the  shoulders,  but  the  people 
never  think  of  discarding  the  collar.  It  is  a 
very  marked  characteristic  of  these  people ; 
but  you  find  immediately  after  passing  the 
group  of  villages  in  which  this  photograph 
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was  taken  this  particular  characteristic  dis- 
appears again  as  suddenly  as  it  appears. 
This  is  really  a  Dongo  village  which  has 
pushed  its  way  down  to  the  river  bank, 
although  the  majority  of  the  Doiigos  are 
agricultural  people  who  inhabit  the  interior. 
This  particular  village,  which  is  called  Dongo 
— very  often  villages  are  called  by  the  tribal 
name— is  one  of  the  largest  native  conglonier- 
attons  that  I  came  across.  It  has  a  population 
that  cannot  be  less  than  7,000.  During  two 
days  I  took  the  utmost  pains  to  try  and  verify 
exactly  its  population  by  various  means.  I 
counted  the  huts,  the  wives,  the  children 
who  were  too  young  to  work,  and  used 
various  other  means,  and  1  came  to  the 
conclusion  that  7.O00  was  a  good  deal  bel^w 
the  actual  figure — I  think  probably  there  must 
have  been  close  on  10,000  in  this  one  town  of 
Dongo. 

In  the  next  photograph  you  can  see  more 
plainly  that  these  are  distinctly  palm- 
thatched  roofs.  The  women  are  in  the 
typical  dress ;  they  still  wear  the  Bangala 
ballet  skirt,  but  this  woman  has  added  a 
little  apron  of  string,  and  wears  the  big 
characteristic  collar,  which  is  a  kind  of 
dog  collar,  open  in  front,  the  edges  being 
rolled  immediately  under  the  chin  to  hold 
the  head  up,  and  all  round  it,  beaten  on  to 
it,  is  a  supporting  rib  which  prevents  it  being 
opened  once  it  has  been  forged  on..  It  gives 
the  woman  a  peculiarly  graceful  and  digaiOed 
carriage,  but  it  is  certainly  very  uncom- 
fortable. 

The  last'  photograph  shows  you  the  chiefp 
daughter.  Dongo  himself,  when  I  visited  the 
town,  was  absent,  hunting  in  the  interior,  and 
his  daughter  entertained  us  and  showed  us 
about.  Another  free  woman  of  the  place  is  also 
to  be  seen,  and  you  will  notice  the  enormous 
quantities  of  bangles  that  the  women  wear. 
They  wear  a  number  of  brass  rings,  carefully 
graduated,  the  smallest  of  them  weighing  prob- 
ably not  less  than  lbs.,  and  the  largest  from 
aj  lbs.  to  3  lbs.  You  can  imagine,  therefore,  the 
weight  they  have  to  carry  about  on  their  arms, 
and  the  intrinsic  value  of  these  rings,  for  which 
the  brass  has  been  imported  at  some  time 
from  white  men.  It  has  made  its  way  slowly 
up  the  river,  passing  probably  through  hundreds 
and  hundreds  of  hands  before  it  reaches  its 
final  destination.  In  that  part  of  the  world 
transport  is  the  principal  item  of  cost,  and  the 
intrinsic  value  of  these  brass  bangles  to  the 
native  is  enormous.  I  asked  one  woman  how 
many  brass  rods  she  calculated  went  to  make 


the  collar  she  was  wearing  and  she  told  me— 
(and  I  think  she  was  probably  right ;  one  can 
verify  it  fitirly  accurately  by  knowing  roughty 
the  weight  of  tiie  colhur)— about  6,000  rods, 
which  represented  a  value  in  English  money 
of  a  little  under  £%o  for  that  one  collar.  That 
means  to  say  that  out  there  to  the  native 
woman  it  was  a  very  large  fortune  indeed ; 
in  fact  the  womenkind  carry  their  fortune  on 
Uieir  backs  undoubtedly,  llie  fortune  of  the 
men  is  the  number  of  their  wives.  When  a 
man  gets  rich  he  buys  more  wives ;  when  he 
gets  poor  he  sells  them  again. 

The  next  slide  shows  some  of  the  warriors 
of  the  village  of  Dongo.  One  peculiarity  of 
Dongo,  which  makes  it  almost  certain  that  it 
belongs  to  the  tribe  wluch  is  generally  recog- 
nised by  that  name,  is  this,  that  it  is  very 
exactly  divided  into  three  distinct  wards,  the  in- 
habitants being  separated  by  a  kind  of  caste 
distinction.  I  believe  that  the  Dongo  are  the 
only  people  amongst  whom  this  caste  dis- 
tinction exists  in  Central  Africa.  Everywhere 
the  forging  of  metals  is  either  an  object  of 
veneration  or  an  object  of  disgust  and  loath- 
ing ;  it  either  represents  the  highest  type  of 
labour  in  a  village  or  the  lowest.  That  is  the 
only  other  instance  in  Central  Africa  of  anything 
apjKvachittg  to  caste ;  but  in  Dongo,  and  in 
all  Dongo  villages,  the  villages  are  distinctly 
divided  into  three  parts.  One  part  represents 
the  labourers — in  this  case,  being  a  river  village, 
the  fishing  people,  who  devote  themselves  to 
providing  nourishment  for  themselves  and  the 
villagers,  and  for  trading  purposes  with  the 
interior.  The  second  section  ore  the  manu- 
facturers, the  workers  in  metal,  and  the  makers 
of  cloth  and  pottery,  in  fact,  alt  the  textile 
manufactures  of  native  life.  The  third  section 
are  the  warriors.  The  men  are  armed  with 
enormously  long  spears,  about  9  feet  6  inches 
or  10  feet  in  length,  and  they  are  very  skilful 
in  throwing  them.  Their  other  arms  consist 
of  large-handled  knives,  in  ornamental  scab- 
bards, bound  with  copper  wire.  They  are 
protected  not  only  by  their  shield,  but  1^ 
a  strange  kind  of  cuirass  made  out  of 
bu£^o  hide.  It  is  slung  on  the  shonlders  and 
protects  their  back  and  spear  arm,  the  right, 
so  that^n  that  way  they  are  practically  safe- 
guarded against  attack  by  native  weapons. 
The  Dongo  are  a  people  who  have  reached  a 
considerable  degree  of- development,  both  in 
arts  and  manufactures. 

The  next  picture  shows  a  group  of  natives 
who  were  waiting  our  arrival  at  the  village  of 
Dongo.   At  first  we  were  rath^^doulrtfiil  of 
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them,  because  we  were  informed  that  the  only 
white  roan  who  bad,  in  recent  times,  visited 
the  village,  a  missionatf ,  had  been  eateo,  and 
had  not  since  been  rei^aced.  We  felt  a  little 
timid,  but  th«y  eitended  a  most  hearty  and 
cheery  welcome  to  us.  The  day  I  arrived 
there,  a  white  man,  who  had  marched  across 
from  the  interior,  an  official  of  the  Belgium 
Government,  arrived  in  the  village  also,  and 
before  I  left  he  was  installed  there  as  a  repre- 
sentative of  the  State  authority,  and  was  on 
the  most  eicellent  terms  with  the  chlers 
daughter,  the  chief  being  absent,  but  I  have 
no  doubt  that  on  his  return  the  Doogos  would 
settle  down  to  be  law-abiding  members  of  the 
community.  And  they  ought  to  be,  because 
their  trade  is  very  highly  developed.  They 
understand  all  the  ordioaiy  principles  of  Inter- 
change; for  instance,  the  fishermen  in  this 
village  eichange  with  the  agriculturists  in 
the  interior,  and  the  pottery,  cloth,  and  metal 
vork  is  exchanged  for  fruit  and  produce 
grova  at  other  parts  of  the  rim. 

As  artists  they  have  also  advanced  very  far. 
The  house  of  the  eblef  is  entirely  ornamented 
with  carved  wood,  a  kind  of  ebony,  which  is 
not  as  hard  but  almost  as  black,  and  grows 
freely  in  this  district.  The  wood  is  most 
highly  polished,  and  ornamented  with  rude 
scidpture  work  and  carving.  On  the  front  6f 
many  of  the  houses  are  panels,  left  plain,  on 
Yhich  rough  pictures  are  pencilled  with 
burnt  wood.  The  meaniog  and  purpose  of  the 
drawings  one  could  easily  understand.  How 
recently  these  people  had  been  addicted  to 
cannibalism  was  only  too  evident  on  the 
occasion  of  my  visit,  because  at  every  street 
comer  in  the  village  there  were  one,  two,  three, 
or  more  human  skulls  half-buried  in  the  ground, 
each  of  which  represented  a  cannibal  feast. 
It  was  their  habit,  when  they  had  had  a  parti- 
colarly  cheerful  evening  in  dining  off  some 
fattened  slave,  to  halMniry  the  head,  in  order 
that  it  may  recall  the  pleasant  evening  they 
had  spent  together.  Some  of  these  heads  were 
quite  newly  interred ;  and  I  think  there  is  no 
doubt  that  if  one  could  arrive  quite  un- 
expectedly amongst  the  Dongo  people,  one 
might  surprise  them,  even  to  this  day,  in  the 
midst  of  a  cannibal  orgy.  But,  as  I  say,  they 
are  a  people  who  will  probably  settle  down,  as 
many  other  savage  people  in  this  part  have,  to 
the  ordinary  principles  of  civilisation. 

The  next  photograph  shows  a  village  in  the 
transition  stage,  probabty  the  last  of  the  Dongo 
villages  proper,  where  you  see  all  the  ladies 
atill  wear  the  collar  but  very  few  of  them  the 


Bangala  skirt,  which  has  not  got  as  far  as  this 
place.  Most  of  the  roofs  of  the  houses  are 
palm  thatched,  but  many  of  them  you  wiU> 
notice  are  beginning  to  be  grass  thatched. 
It  is  a  transition  village,  made  up,  po  doubt, 
of  members  of  different  tribes  who  have  left  and 
intermarried.  There  is  no  doubt  that  can> 
ntbalism  all  along  this  part  was  very  prevalent 
until  quite  recent  times.  One  of  the  most 
extraordinary  things  is  that  almost  everywhere- 
I  went,  even  where  the  white  man  himself  IMS' 
not  been,  or  where  he  is  little  more  than  a 
legendary  figure,  the  native  is  already  ashamed- 
of  cannibalism,  whereas  in  times  past  he 
was  openly  addicted  to  it.  One  old  fellow 
told  me  that  the  meat  of  a  white  man  was 
much  better  ^n  the  meat  of  a  black  man 
Ib^ttse  it  has  a  salt  taste.  All  along  the 
liver  we  were  greeted  at  every  stopping 
place  by  large  crowds,  who  used  to  come 
down  to  the  water's  edge  to  meet  and 
cheer  us.  If  ever  we  wanted  paddlers  there 
was  no  difficulty  in  finding  them.  At  some 
places,  for  instance  near  Yakoma,  the  meo 
m'ere  so  energetic  and  keen  to  do  the  white 
man  a  service  that  they  ran  along  the  bank,- 
leapt  into  the  water,  came  swimming  out  to- 
my  canoe,  and  forcibly  dispossessed  my  own 
paddlers  of  their  paddles,  throwing  them  into 
the  water,  and  themselves  took  on  the  task  of 
paddting ;  just  as  in  this  country  the  custom 
stilt  exists  in  many  parts  on  the  return  of  ft 
bride  and  bridegroom  to  unhorse  the  carriage- 
and  drag  it  along  by  human  power.  The  idea 
underlying  their  action  was  exactly  the  same  r 
they  wished  to  ^ww  me  honour,  and  the  ttay 
they  did  it  wae  to  wfirk  for  me  and  bring  me 
themselves  into  their  village.  Their  enthu- 
siasm was  very  agreeable  in  its  intent,  but  apt 
to  be  rather  awkward  and  productive  of  un- 
pleasant  consequences  in  its  execution,  be- 
cause the  chances  are  that  if  you  have  20  or  30 
lusty  savages  climbing  into  a  canoe  and  having 
a  hand-to-hand  scuffle  with  the  canoe  men, 
if  the  canoe  is  not  swamped  your  belong- 
logs  will  get  fairly  wet. 

The  next  photograph  shows  one  of  the 
groups  that  met  us  at  the  edge  of  a  village 
belonging  to  another  and  quite  distinct  people, 
whose  name  I  want  you  to  distinguish  from- 
the  name  of  the  Zongo,  namely,  the  Sango. 
You  will  see  at  once  the  difference  in  the 
villages.  They  are  not  built  in  squares 
but  in  long,  perfectly  straight  lines,  each 
debouching  on  the  river.  The  people  are 
entnrely  a  riverine  peo^de ;  th«4ive  by^hing 
and  paddling,  and  fitsitindtb\Ati>6>idQS£in- 
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tenor.   One  or  two  village^  that  have  pushed 
ioto  the  interior  are.  completely  hidden  in  the 
■dense  bush,  and  the  paths  leading  to  them  are 
■sJiilfuUy  disguised  so  that  a  stranger  would 
fiot  find  them.    They  appear,  as  ihey  have 
advanced  into  the  interior,  to  have  got  shy 
and  timid,  whereas  on  the  river  bank,  which*  is 
their  domaia,  and  ia  which  they  are  in  their 
element,  they  are  nothing  of  the  kind.  Tbey 
build  large  villages  showing  to  the  river,  and 
•on  the  approach  of  every  canoe  they  come 
■down  to  greet  it,  or,  no  doubt,  if  it  is  an 
«nemy,  to  attack  it.   They  are  very  far  from  a 
timid  people  when  they  are  on  the  river  bank. 
"Vou  will  notice  that  nearly  all  the  huts  have 
the  characteristic  thatch  I  have  mentioned ; 
but  in  some  villages  it  is  wholly  absent.   As  a 
Eule  you  can  tell  aSango  the  minute  you  see 
him  by  the  three  bumps,  of  which  we  saw  the 
"first  signs  in  the  Bangala  people  lower  down 
^fae  river.    These  villages, are  ■of  enormous 
length  but  of  no  great  depth,  the  object  of 
•each  member  of  the  population  of  a  village 
J>eing  to  be  as  near  the  river  and  the  fishing 
as  he  possibly  can  be.    These  villages  conse- 
■quently  extend  aiong,  the  liver's  edge  some- 
times for  a  matter  of  miles. '  . 
.  The  next  photograph  shows  you  in  detail 
the  method  of  constructing  the  villages.    It  is 
the  .habit  of  these  peofde  never  to  njove  their 
■villages  bodily.   When  the  ground  on  which 
^ey  can  grow  crops  is  used  up,  -or  when  the 
fishing  has  gone  away  from  them,  or  wfaoi 
<h^  want  to  improve  then:  village  they  let  one 
■^nd  fall  into  ruins  and  go  on  building  at  the 
■other  end.     Before  you  come  to  a  Sango 
village  you  come  to  a.  large  clear  space,  with 
cuins  of  old  huts  in  it,  while  at  the  other 
■end  the  village  is  continually  moved  forward, 
through  the  bush,  and  no  doubt  that  accounts 
in  a  yeiy  large  measure  for  the  very  healthy 
•condition  of  the  tribe.   As  a  rule  the  Sango 
{>eople  are  fine  in  physique  and  exceedingly 
tiealthy,  with  very  little  disease.   Their  chil- 
dren especially  are  amongst  the  healthiest 
children  that  I  saw.   Most  of  the  children  of 
Central  African  races  are  subject  to  rickets  ; 
in  fact,  a  large  majority  of  them  would  do  as 
examples,  in  a  work  on  pathology,  of  typical 
cases  of  rickets.    There  is  no  doubt  that  the 
healthiness  of  the  Sango  people  and  their 
children  is  very  largely  due  to  the  superior 
sanitation  of  their  villages,  owing  to  this  con- 
fctaut  process  of  moving  which  goes  on  amongst 
them. 

The  next  slide  shows  you  the  way  in 
which  they  build  the  huts  like  tong  sheds. 


The  whble  s'tr^  is  built  from  one  end  to  the 
oth&rr  stakes  are  driveii  into'  thd  ground, 
bamboos  or  palm  branc^hes  ate  stretched  acrosft 
to  form  the  roofs,  and  transverse  pieces  are 
put  on  which  are  thatched  with  grass.  .  The 
work  requires  a  considerable  amount  of  ' skill. 
The  villages,  which  are  laid  out  absolutely 
^mmetrically,  are  exceedingly  stronj;  and 
well  built,  and  the  pace  at  which  they  are 
constructed  is  simply  astoundihg.  In  this 
part  of  the  country  I  spent  two  days  in 
Ihe  interior;  and  stayed  about  a  couple  of  days 
in  the  village  itself,  so  that  altogether  I  was 
there  four  or  five  days.  From  the  time  that  I 
first  saw  the  place,  to  when  I  left,  the  people 
had  entirely  coostnictad  three  of  -these  loogr 
streets,  that  ife  to  say,  rows  of  long  sheds 
ready  for  thatching/  Every  joiixt  in  the  huts 
is  tied  wilh  little  pietefi  of  vine  creeper,  so  that 
the  defatilted  work  fe  erittrmcftia,  «nd  yet  they 
do  it  with  a.Mp3dity  tbht  could  not  beeqaalled 
by  the  ordinary  Eutoperfn.  ItlWeans  tfaat  this 
particular  form  of  labour  has  reached  a  Teiy 
bigh  stage  of  development. 

Now  we  come,  iq«ite  Sfuddenly  again,  to  an 
entirely  different  people.-  Here  we  break 
ea  the  Upper  Ubangi.  The  usual  distltictkHi 
between  the  Upper  ahd  tower  Ubangi  i» 
between  the  -span-roofed  huts  and  the  bee- 
hive or  conical  huts;  and  here  you  have  the 
beehive  shape.  These  two  photographs  were 
tftken  within  a.day'e  paddling>of  one  another; 
ttiey  show  practically  one  set  of  -villages 
tumting'  rigtit  up  to  the  other  set/  and 
yet  the'  distindion  is^  complete.  You  never 
see  a  ■  span-roofed  hut  in  one  of  these 
villages,  or  ■  one  of  the  bftehive  huts  in 
one  of  the  span-roofed  villages.  You  can 
therefore  be  absolutely  certain  that  yon  have 
come  to  an  entirely  different  and  distinct 
people.-  That  is  borne  out  when  ^u  see  the 
people  themselves;  because  they  are  a  wholly 
different  race  in  every  respect.  In  the  first 
place,  the  type  of  countenance  is  different. 
You  will  notice  that  they  are  not,  on  the  whole, 
bad-looking ;  they  are  nothing  like  as  coarse* 
featured,  for  instance,  as  the  Bangala,  or 
Sango,  or  Dongo  ;  they  are  a  much  higher 
type  of  race  altogether,  and  much  finer  built, 
so  far  as  their  lower  limbs  are  concerned.  The 
feature  that  distinguishes  them  above  all  in 
their  characteristics  ts  that  they  are  the 
most  artistic  of  all  races  in  Central  Africa. 
They  are  the  Banziri.  Every  man  amongst 
them  has  his  hair  plaited  into  tiny  plaits, 
with    the   smallest    beads    that    he  caa 
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from  tribe  to  tribe^  from  the  nearest  trading 
statioD  of  a.  white  man.  They  plait  these 
beads  as  a  rule,  red  and  blue,  in  a  very 
artistic  fashion  into  the  hair,  forming  a 
complete  cap,  very  often  with  long  pieces 
hanging  over  the  ears,  and  almost  always 
with  two  little  tablets-  hanging  dowp  in  front. 
Nearly  every  man  in  the  race  does  that  with 
his  hair.  Then  they  have  an  extraordinary 
love  for  colour.  Most  of  the  races,  especially 
those  along  the  Ubangi,  prefer,  dark  maroon 
led  or  very  dark  blue.  If  you  bave  a  large 
selection  of  cloth,  as  you  must  have  when  you 
are  travelling,  you  will  frnd  there  is  a  great 
run  on  the  dark  reds  and  dark  bluas  until  you 
come  amongst  the  Banzirt,  and  then  all  the 
ineces  which  you  had  been  despairing  of  being 
able  to  use  at  all,  the  light  blues  and  greens 
and  all  the  other  gaudy  colours  are  suddenly 
in  great  demand.  Nothing  pleases  a  woman 
so  much  as  to  have  a  long  length  of  vivid  red 
cloth  to  wrap  round  her  body.  One  of  the 
men  shonn  in  the  photograph  is  probably  a 
foreigner  to  the  race,  but  be  was  dressed  from 
head  to  foot  in  red.  He  was  livii^  amongst 
them,  and  no  doubt  bad  married  into  them. 
He  had  worked  on  a  steamer  on  the  lower 
river,  and  bad  earned  enough  money  to  buy 
himself  a  pair  of  pantaloons  and  a  jersey, 
.both  of  which  were  a  -vivid  red^  while  bis 
)iead  was  covered  with  a  red  covering  made 
out  of  ordinary  Turkey  twill.  The  sight 
of  this  man  dressed  in  red,  with  the 
women  dressed-  in  green,  was  extraordinary 
in  the  extreme,  especially  when  one  had  been 
in  a  country  where  tm^  had  not  seen  a  speck 
of  bright  colour  before.  The  villages  of  the 
Banziri  differ  again  in  another  respect  from 
every  village  we  had  seen  up  to  this  point,  viz., 
that  there  is  no  attempt  at  building  them 
along  streets — there  is  no  mathematical  sym- 
metry about  them  at  all.  They  are  scattered 
about  in  tfae  plantation,  and  very  often,  as  you 
see  in  ilie  photograi^,  they  are  almost  hidden 
and  smothered  with  trees.  There  are  wid« 
spaces  between  them,  and  very  well-kept  pretty 
little  paths,  trodden  down  by  travel.  Along 
both  sides  of  the  paths  the  grass  grows  freely^ 
and  the  general  effect  is  far  more  picturesque 
and  attractive  than  those  of  the  races  that 
build  long,  straight  streets.  The  same  cha- 
racteristic  is  true  of  the  other  kind  of  huts  we 
came  across — the  conical  huts.  We  see  no 
more  of  the  Banziri  type  for  the  time,  but  pass 
from  the  beehive  hut  to  the  conical  hut.  The 
jconical  but  varies  enormously,  and  in  its  varia- 
tions we  distinguish  the  different  tribes. .  Fof 


instance,  there  is  the  hut  which  is  built 
straight  from  the  ground  ;  there  is  no  attempt 
at  a  wall ;  it  is  all  roof.  The  huts  also  vary 
very  much  in  tbetc  height.  But  whereas  ia 
many  parte  there  are  no  walls,  in  other  parts, 
there  is  a  small  wall  and  the  ^oof  springs  frvA 
that.  In  others,  again,  the  floor  of  the  hut  is 
raised  to  a  considerable  extent  above  the 
surrounding  ground,  and  the  walla  are  carried 
up  above  that  again.  So  that  there  are  half-a- 
dozen  different  varieties  of  these  conical  huts, 
each  denoting  a  different  tribe,  but  the 
conical  hut  as  a  whole  denotes  always  the 
great  Banza  people.  The  Banza  people 
are  one  of  the  largest  groups  in  this  part  of 
Africa.  The  density  of  the  population  here  is 
absolutely  appalling.  One  passes  all  day 
loi^  through  a  series  of  villages  along  the 
river  banks.  The  villages  are  no  longer  the 
shallow  village?  of  the  Sango,  but  extend 
away  into  the  interior  as  far  as  the  eye  caD 
see.  I  went  many  days'  march  into  the 
interior,  and  for  the  whole  way  one  passeft 
through  a  village,  then  the  plantation,  a  little 
bit  of  open  space,  and,  perhaps,  after  an 
hour's  walk,  th««  is  another  plantation  and 
anothej  big  village,  and  so  you  go  on,  one 
village  succeeding  another  in  practically 
unbroken  succession.  Between  Mokoangas 
and  Banzyville,  to  all  intents  and  purpotes,  it 
is  one  vast  town  the  whole  way  along  the  shore* 
of  the  river.  These  people  live  entirely  o« 
fish  and  on  their  crops.  They  have  no  chance 
of  getting  game,  because  it  has  been  driven 
by  this  enormous  population  to  such  a  distance 
firom  them.  Altogether,  unlike  the  Banziri 
lower  down  the  river,  .who  are  a  very  sporting 
people,  these  people  take  no  interest  whatever 
in  hunting,  and  are  practically  a  non-hunting 
people.  This  is  the  result  of  their  being  town 
dwellers.  Another  result  of  dwelling  in  these 
large  conglomerations  is  that  all  the  industries 
have  reached  a  high  pitch  of  development, 
their  iron,  copper,  and  metal  working  more 
particularly.  I  saw  some  beautiful  work  being 
made  in  the  forges  in  nearly  all  these  villages. 
I  watched  and  saw  how  it  was  made ;  and  the 
skill  that  is  displayed  by  the  natives  in  the 
manufacture  of  elaborately  chased  and  fretted 
knives,  in  binding  handles  in  an  ornamental 
fashion,  and  inlaying  them  with  lizard  skins, 
and  generally  turning  out  objects  of  beauty,  is 
extraordinary.  Their  only  appliances  are,  as 
^  rule,  a  large  stone  for  an  anvil,  and  a  smaller 
stone  for  a  hammer,  which  is  often  enclosed 
in  a  creeper  handle.  Such  £u.  thing  sts  a 
cold  cbisel  in  the  wayD(^ti£feca4tfui^3kta^ll@nt 
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is  absolutely  udIuiowd,  and  the  only  cutting 
instrument  they  use.  is  practically  a  soft  iron 
instrument  to  cut  the  red-hot  iron  and  fret  itj. 
into  patterns.  You  can  imagine  the  time  it 
would  take  to  manufacture  a  knife  in  this  way 
t>y  anyone  who  is  not  highly  skilled.  While 
in  one  village  which  I  visited,  the  chief,  in 
■order  to  do  me  honour,  and  seeing  I  was  inter- 
«sted  in  the  subject,  ordered  all  his  forges  to 
-start  making  patterns  of  spears  and  knives, 
i  stayed  with  him  him  two  nights  and 
the  intermediate  day,  and  perhaps  half 
the  next  day,  and  during  that  time  the 
forges  were  going  night  and  day,  so  the 
noise  in  the  town  was  terrific.  When  I 
came  to  leave  he  called  all  the  metal  workers 
together,  and  they  came  bringing  with  thei^ 
the  result  of  their  labours.  I  cannot  guarantee  : 
that  all  the  spears  and  knives  were  made 
during  the  time  I  was  there,  but  they  were 
■presented  to  me  as  having  been  made  during 
that  time,  and  the  total  was  5a  knives  with 
4arge  handles  all  beautifully  nmamented,  and 
36  spears.  Everyone  of  the  spears  was  bound 
with  copper  wire,  and  inlaid  with  lizard  skin 
at  intervals,  and  the  handles  was  beautifully 
carved.  Even  supposing  that  onlf  half  of  them 
~were  made  while  I  was  there,  it  shows  that 
these  people  have  reached  a  degree  of  skill  in 
metal  working  which  I  do  not  think  could  be 
equalled  by  white  people  unused  to  their 
primitive  appliances.  It  is  just  the  same  in 
ijuilding;  the  skill  they  display  and  the  pace 
at  which  they  build  their  houses  are  simply 
extraordinary. 

The  next  photograph  shows  we  have  now-, 
got  into  the  wall  stage.  This  is  the  begin-.n 
niog  of  the  tribe  of  Baya,  a  large  sub-divi- 
sion  of  the  Banza  people.  You  will  notice 
a  net  hanging  out  to  dry.  These  people . 
along  the  river  are  most  skilful  in  the. 
manufacture  of  all  appliances  connected 
.with  the  fishing  industry.  The  fish  nets  and 
fish  traps  have  reached  an  extraordinary 
perfection.  The  nets  which  are  made  on 
the  lower  Ubangi  by  less  developed  people 
are  principally  made  out  of  creepers,  the 
bark  and  tendrils  of  trees.  A  large  square 
is  made  on  a  frame,  and  the  tendrils  are 
stretched  backwards  and  forwards  to  form 
rude  meshes.  Some  of  them  are  knotted  at 
the  corners,  while  others,  instead  of  being 
knotted  are  interlaced  like  a  child's  kinder- 
garten map.  But  amongst  these  Banza 
the  nets  are  almost  wholly  made  of  string, 
some  of  it  plaited,  some  of  it  twisted ;  and 
some  of  the  rope  they  make  I  should  think 


must  be  as  good  as  any  rope  made  in  the 
world.  It  is  close  twisted  and  very  strong,  and 
is  made  out  of  the  grass  which  abounds  io  the 
neighbourhood.  The  nets  are  made  of  string, 
and  all  the  meshes  are  knotted  in  very  much  the 
same  way  as  an  ordinary  European  net  would 
be  made.  In  addition  to  these  nets,  they  use 
traps  of  all  kinds,  including  a  trap  that  is 
exactly  similar  in  pattern  to  our  lobster  pot  or 
eel  trap.  They  are  made  in  exactly  the  same 
way,  and,  from  their  appearance,  might  have 
been  imported  from  Europe,  although  we  know 
that  is  quite  impossible  in  this  locality. 
Another  ingenious  arrangement  is  the  fishing^ 
platform  or  weir,  which  is  constructed  to  sap- 
port  the  lobster  pot  traps.  On  each  side  of 
some  rapids  two  big  poles  are  put  up,  con- 
nected by  a  cross  pole  ;  suspended  from  this 
by  enormous  creepers  are  the  fish  pots, 
which  hang  in  the  rapids.  The  whole 
t>f  the  structure  can  be  tilted  by  push- 
ing on  the  extreme  end,  so  that  the  bar  is 
tilted,  and  all  the  fish  pots  are  swung  ashore. 
When  they  have  been  emptied  they  are  swung 
back  again.  It  is  one  of  the  most  ingenious 
contrivances  I  ever  saw.  Another  arrange- 
ment is  a  weir,  vety  much  on  the  sane 
principle  as  the  weirs  we  use  in  this  counby, 
with  rudely  constructed  water  gates,  which  can 
be  lifted  up.  A  platform  is  built  across  the  top 
on  which  a  man  can  walk  ;  he  lets  a  tremend- 
ous flow  of  water  into  a  particular  channel, 
which  is  completely  surrounded  by  a  net ;  all 
the  fish  coming  down  from  above  are  forced 
into  the  channel  and  pass  into  the  net.  This 
weir  arrangement  is,  I  believe,  one  of  the 
I  most  successful  traps  for  catching  fish,  but  it 
is  only  applicable  to  waters  that  are  not  used 
for  the  purposes  of  transport,  and  the  con. 
sequence  is  it  is  only  in  the  smaller  streams 
it  can  be  used. 

The  next  slide  show.s  a  group  of  Baya  people 
coming  down  to  the  water.  You  will  notice 
that,  for  the  most  part,  they  are  tattooed,  but 
they  have  no  distinctive  tribal  tattooage.  One 
finds  amongst  the  Banza  people,  as  a  whole, 
that  there  is  a  tribal  tattooage,  but  amongst 
the  Baya,  which  is  simply  a  sub-division  of 
them,  the  tattooage  is  almost  entirely  absent. 
At  the  most,  it  consists  simply  of  a  bit  of  the 
Banza  tattooage  ;  it  is  a  targe  nob,  which 
falls  down  in  front  from  the  middle  of  the 
forehead,  a  small  nob  above  it,  and  a  series 
of  four  nobs  across  the  eye-brows.  One  or  two 
of  them,  more  particularly  the  women,  go  in 
for  tattooing  the  shoulders.  This  tattooing  is 
remarkable  for  gie^,^bg^u)Q^ggf^igns  at 
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which  they  have  arrived.    Many  of  them 
resemble  very  closely  conventional  dewgns 
taught  in  art  schools  in  this  country,  and 
amongst  others  I  came  across  was  the  regu- 
lar Jleur  de  lis  of  France  enclosed  in  an 
empire  frame-work.    How  it  got  there  I  do 
not  know;  it  may  have  been  thought  in 
some  catting  of  a  paper  which  somehow 
reached  them,  but  it  was  so  European  that  I 
do  not  believe  it  could  have  originated  in 
the  locality.     It  was  exactly  the  same  de- 
sign as  on  the  woman's  arm  in  "The  Three 
Musketeers."   The  tattooing  is  effected  in  the 
fottowiog  muiner:— The  skin  is  cut,  turned 
back  and   filled   with   a  fibre  eitracted 
from  between  the  bark  and  the  main  wood 
of  a   particular    tree,   which   is  pounded 
and   dried ;    it    is   put   into    the  wound, 
and  the  wound  is  then  sown  up  over  it.  In 
course  of  time  it  sui^urates,  a  little  abcess 
forms,  the  flesh  begins  to  hang  down,  and  this 
wadding  from  inside  forces  its  way  out  little 
by  little.    In  one  village  at  which  I  stopped 
on  my  way  up-river,  the  medicine  man,  the 
tatooer,  was  then  paying  his  annual  or  semi- 
annual visit,  and  all  the  boys  in  the  place 
were  undergoing  tatooage.  You  can  under- 
stand that  the  noise  most  of  them  made  over 
it  was  considerable,  though  a  large  number  of 
them  bore  the  operation  with  extraordinary 
fortitude.    This  man,  with  an  ordinary  native 
knife,  would  cut  three  great  gashes  in  the 
forehead ;  he  would  tiien  put  in  the  wadding, 
and  draw  the  flesh  over  it,  and  with  two 
Ints  of  tendrils  of  creepers  tie  up  the  wound. 
It  was  then  left  alone  ;  I  suppose  the  patients 
would  probably  pass  many  weeks  widi  these 
terrible  festering  sores  on  the  face.    In  some 
places  the  natives  are  nmply  tattooed  all  over ; 
the  whole  of  the  face  and  the  body  is  one  mass 
of  tattooage.    In  this  particular  part  the 
tattooage  is  strangely  absent. 

The  next  photograph  shows  the  capital, 
Baya,  itself.  It  is  called  a  village,  but  it  would 
be  more  accurate  to  call  it  a  town  divided  into 
large  wards.  Over  the  whole  town  Baya,  the 
chief,  himself  presides,  a  man  who  has  been  in 
his  time  much  in  contact  with  the  white  people, 
both  in  the  French  and  Belgian  colonies.  He 
dresses  in  quite  a  Ruropeanised  fashion  and 
has  introduced  into  his  village  many  European 
methods.  He  is  about  two  days*  march  from 
the  nearest  white  post,  and  the  town  is 
extraordinary  for  the  cleanliness  that  pre- 
vails there.  You  have  amongst  the  whole 
of  the  Baya  people  another  buiying  habit. 
When  a  man  dies,  if  he  is  a  big  chief  he  is 


buried  in  his  hut ;  if  he  is  a  chief  of  less  im- 
portance, immediately  outside  the  door  of  his> 
hut ;  and  in  either  of  these  two  cases  the  hut 
is  given  up  to  the  use  of  the  dead  man.  But 
in  the  case  of  the  ordinary  private  citizen  of 
the  village,  he  is  buried  some  little  distance  in 
front  of  his  hut.  A  regular  family  tomb  i» 
established,  and  little  shelters  are  erected.  A 
forked  stick  runs  up  at  the  comer  on  whicb 
are  hung  the  various  trophies  of  the  chase,, 
which  are  very  highly  prized  because  this  is  not . 
a  hunting  or  sporting  people.  The  consequence 
is  that  if  a  man  has  killed  any  animals  he 
keeps  the  tro^^ies,  just  as  a  white  man  would 
keep  them.  Very  often  he  decorates  the  top- 
of  his  hut  with  them ;  for  instance,  if  the 
native  has  shot  an  antelope  with  horns,  he 
keeps  them  in  front  of  his  house,  as  you  see  ia 
the  photograph.  When  he  dies  all  these 
things  are  hung  on  the  branch  at  the  comer  of 
the  tomb.  Then  there  is  a  shelf  on  which  are 
deposited  all  the  spears,  knives,  warlike, 
instruments,  agricultural  implements,  and 
everything  of  that  kind  ;  and  below  that  agatik 
are  his  domestic  appliances,  the  calibashes  ia 
which  he  kept  his  palm  oil,  his  palm  wine  and 
water.  His  cooldng  utensils  of  all  kinds  are 
stored  there,  and  the  members  of  his  family 
keep  up  the  tomb  with  a  considerable  amount 
of  care.  Very  rarely  a  day  passes  but 
you  will  see  one  of  the  deceased's  widows- 
pottering  about  it,  cleaning  it  up  and  setting 
it  in  order ;  in  fact,  one  or  other  of  them  will 
generally  devote  her  whole  time  to  the  upkeep 
of  the  tomb. 

In  this  town  one  meets  with  every  style 
of '  architecture.  The  dwelling  -  houses  of 
the  womeo  always  remain  the  same,  a. 
low-walled  conical  hut,  but  everything  else 
in  the  village  is  built  in  a  variety  of  styles  that 
is  puzzling.  The  photograph  shows  a  house 
that  was  built,  so  I  was  assured,  before  the 
white  man  came  to  the  nearest  white  post  and 
before  European  influence  could  have  been 
brought  to  bear  upon  the  natives.  It  is  a  mud- 
built  house,  with  a  large  wide  verandah  ia 
front  of  it. 

In  all  these  villages  there  is  not  only  the 
dwelling-house,  but  in  front  of  it  a  day  shelter 
in  which  the  mankind  sit  and  smoke  and  talk 
and  generally  pass  their  time.  Most  of  these 
Baya  people  are  energetic  and  industrious,, 
but  at  the  same  time  there  is  always  a  great 
part  of  the  day  in  which  they  have  nothing 
particular  to  do,  and  then  they  occupy  their 
shelters.  The  shelters  themselves  are  most 
pictmresque  buildings.  JOtM»(«e)6gte 
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that  they  are  all  grass  thatched,  the  one 
in  the  photograph  having  little  minarets 
^nd  spurs  at  each  end.  The  roofs  instead  of 
being  built  perfectly  symmetrically  have  a 
kind  of  waving  edge  at  the  two  ends.  The 
^neral  eifect  of  this  town  of  Baya  is  exceed- 
ingly pretty. 

The  next  photograph  shows  you  how  the  in- 
fluence of  civilisation  is  making  itself  felt. 
Baya  went  and  lived  in  the  white  post  for 
about  a  month  and  watched  the  brick- 
makers  at  work.  He  came  back  to  his 
village,  and  from  what  he  had  seen  he 
started  his  people  to  make  bricks,  ai^  to  build  ■ 
■a'  brick  hotise.  The  photograph  shows  an 
enormous  guest  house  in  which  he  receives 
Ills  visitors  in  quite  ceremonious  state,  and  the 
walls  are  built  entirely  of  brick.  Then -he 
thought  he  would  be  more  ambitious.  He 
fieard  that  in  another  white  man's  post,  at  the 
Dutch  factory,  about  a  fortnight's  travel  airay, 
there  was  a  two-storied  house.  He  promptly 
started  to  build  a  two-storied  house  ;  but  I  am 
sorry  to  say  that  when  the  walls  had  just  got 
above  the  first  floor  level  they  were  so  out  of 
the  true  in  some  places  that  the  bricks  were 
ialling  off  them  as  the  mortar  dried.  He  will 
l>robably  never  realise  his  ambition  to  build 
a  two-storied  house,  but  he  was  very  suc- 
•cessful  in  his  first  essay  at  brick  building. 
This  is  interesting  only  as  showing  how  quickly 
these  people  adapt  themselves,  because  the 
whole  of  these  people  held  out  for  a  long  time ' 
■against  the  white  man.  In  the  middle  of  this 
village  there  is  a  little  group,  apparently  of' 
Banziri  people,  which  I  was  absolutely  unable 
to  account  for,  living  in  beehive  huts.  There 
was  a  little  strip  of  plantation  in  between. 
These  towns  are  largely  made  up  of  groups 
of  villages,  completely  shut  off  the  one  frcnn 
the  other.  Two  or  three  minutes'  walk  firom 
the  nearest  -  hut  in  the  Baya  village  there 
appears  to  be  a  Banziri  village.  How  it  came 
to  happen  I  do  not  know.  They  call  them- 
■selves  Bayas,  and  they  are  the  subjects  of  the 
■chief  Baya,  and  in  every  sense  politically  and 
socially  they  are  Bayas ;  but  by  origin  I 
should  think  from  the  type  of  building  they 
must  be  Banziris,  unless  Baya's  father, 
seeing  the  Banziri  hut,  resolved  to  copy 
their  style  of  architecture,  and  made  this 
attempt.  The  difficulty  of  getting  information 
about  anything  in  the  past  is  very  great, 
because  ordinarily  the  healthy  man  lives  to 
only  37  or  38  years  of  age  at  the  most.  A  man 
anything  over  40  is  an  old  man.  The  conse- 
quence is  that  by  the  time  a  man  has  grown 


old  enough  to  remember  anything  he  is 
dead  before  he  f:an  hand  it  on  as  intelli- 
gent history,  in  our  meaning  of  the  word. 
I-  could  not  get  particulars  of  anything  that 
happened  in  the  days  of  Baya's  father's 
boyhood,  or  whether  it  was  he  who  intro- 
duced the  new  s^Ie  or  his  grandfather.  The 
natives  had  many  stories  as  to  why  these  huts 
existed,  but  there  was  no  reliable  informatioo 
to  be  obtained,  and  no  two  nattves  told  the 
same  story.  ■ 

The  next  photograph  is  a  general  view  of  a 
group  of  huts  showing  the  extraordinary 
variety  of  architecture.  It  is  not  a  brick 
house,  but  another  type  of  mod  house.  It 
consists  almost  entirely  ot  a  large  verandah, 
and  at  the  end  there  is  a  kind  of  office  where 
the  over-chief  of  the  village,  or  ward,  does  his 
business. 

•  In  the  next  slide  another  characteristic  of 
the  Baya  buildings  is  shown,  namely,  the 
beginning  of  the  minarets  or  curious  caps 
which  they  put  -on  the  top  of  their  conical 
huts. 

Amongst  the  Gembele,  another  division  of 
the  Banza,  these  things  develop  into  the 
most  elaborate  ornaments,  some  of  them  ten  or 
twelve  feet  in  height,  enormous  structures  re- 
sembling the  pagodas  that  you  see  in  China. 
They  have  a  sort  of  umbrella  shape,  with 
antlers  hanging  from  the  comers,  giving  quite 
a  pagoda-like  look  to  the  house.  The  town  of 
Baya  having  apparently  copied  the  archi- 
tecture of  all  the  neighbours  round  about,  has 
copied  the  pagoda  effect  in  some  of  the 
huts. 

The  next  photograph  to  many  of  you  will  be 
the  most  interesting  view  I  have  shown,  be- 
cause it  depicts  the  degree  to  which  the  social 
organisation  of  the  place  has  been  developed. 
We  have  heard  a  great  deal  recently  about  the 
underfed  school  children  of  England,  and 
here  is  the  Baya  solution  of  the  difficulty. 
All  the  younger  children  in  each  ward  or 
group  are  kept  in  a  crSche.  There  is  a  net 
work  all  round  enclosing  the  whole  thing, 
so  that  the  children  cannot  get  into  any 
trouble.  For  the  most  part,  the  children 
are  left  there ;  the  mothers  go  in  and 
out,  when  they  are  not  too  busy.  When  they 
are  occupied  iu  the  fields  or  with  their  domestic 
duties,  they  simply  leave  their  chihken  in  this 
cr£che.  Another  institution  in  all  these  villages 
that  go  to  make  up  Baya  is  the  maternity  home, 
a  similar  establishment  to  this.  These  two 
things  h'om  a  social  development  point  of  view 
are  highly  inte.g«jn^^b@^gf|^show  the 
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sense  of  the  obligation  of  the  commnnitjr  to 
look  after  its  individuals.  The  care  takeniof 
their  children  by  the  Baya  people  no  doubt  in 
a-  large  measure  accounts  for  the  enormous 
<l<ensity  of  population  in  this  part.  I  did  not 
-find  these  maternity  homes  and  cr£ches  in  all 
the  villages  of  the  Baya  tribe,  but  in  every  one 
of  the  villages  making  up  the  town  of  Baya 
3JS  a  whole  there  existed  a  separate  ma- 
ternity home  and  a  separate  crSche  for  each 
vjllag-e. 

-These  photographs  show  the  omamenta- 
tioa  of  the  huts  and  the  pagoda-like  app«ar- 
ance.  You  will  notice  three  ornaments 
hanging  from  the  hut,  and  a  pair  of  antlers 
on  the  top.  That  is  the  farthest  point  to  which 
this  pagoda  arrangement  has  reached  in  the 
town  of  Baya.  The  next  view  shows  a 
general  group  of  huts,  indicating  more  plainly 
the  fringe-work  ornamentation  of  the  roofs  in 
rnany  of  the  shelters.  Yon  see  here  how 
beautifully  the  whole  town  of  Baya  is  kept  up, 
and  how  clean  it  is.  It  is  approached  by  a 
road  that  took  a  good  hour  to  traverse,  which 
is  kept  as  welt  as  any  avenue  in  any  of  the 
white  stations  that  I  saw. 

The  next  photograph  gives  you  an  idea  of 
their  stock  farming,  and  shows  you  their 
pigeon  houses.  I  could  never  make  out  what 
the  object  was  of  setting  them  up  to  such  an 
enormous  height.  In  all  ^is  part  of  Africa 
they  keep  large  numbers  of  pigeons  and  fbwls 
in  every  village,  and  there  are  often  large 
flocks  of  goats.  The  fowls,  but  more  particu- 
larly the  pigeons,  are  kept  in  extraordinarily 
ejevated  abodes.  You  often  see  the  fowls 
flying  up  from  roof  to  roof  in  order  to 
reach  the  fowl  cot,  which  stands  about 
ten  or  twelve  feet  from  the  ground.  The 
pigeon  houses,  of  which  there  are  dozens,  must 
25  or  30  feet  high.  I  could  not  find  out 
why  they  were  raised  to  this  extreme  height, 
but  it  was  a  common  custom  of  the  people  in 
this  part  to  build  their  dove  cots  and  fov/i 
fabuses  to  a  considerable  height. 

The  next  view  shows  the  houses  grouped 
together,  with  an  evident  eye  to  effect.  Who- 
ever did  it  intended  that  the  town  should 
present  a  varied  and  picturesque  effect,  and 
succeeded  most  admirably. 

The  next  photograph  shows  Baya  on  a  visit 
to  the  white  man.  Perhaps  you  would  like  to 
know  the  history  of  my  meeting  with  him.  I 
was  laid  up  very  ill  in  a  village,  and  he  came 
across  me  and  conducted  me  to  the  white 
station.  Then  I  went  out  and  paid  him  a 
visit  at  his  capital,  about  two  days',  march. 


and  he  came  back  and  returned  the  visit  to 
me  in  the  white  station. 

He  came  with  an  enormous  number  of  his 
people.  Whenever  these  tribes  come  in  there 
are  always  quantities  of  disputes  to  be  settled, 
varying  from  the  minutest  and  mgst  .delicate 
domestic  quaneU  up  to  the  most  comii^z  and 
elaborate  points  in  intertribal  law.  You  will 
see  that  Baya  is  dressed  in  a  white  European 
suit  and  cap ;  ke  always  wears  whije  boots, 
and  dresses  .in  thoroughly  European  fashion. 
The  photograph  shows  the  Resident  deliver- 
li^FT  judgment  on  some  case.  It  shows  the 
very  high  intelligentre  and  adaptability  of  the 
Baoza,  who  were  the  absolute  enemies, 
of  the  white  man  only  seven  or  eight  years 
ago,  and  blocked  his  progress  completely 
in  a  large  part  of  Central  Africa,  when, 
you  find  that  nearly  eve^  tribe  is  now  on 
the  terms  d  the  utmost  friendship  with  thje- 
^ite  man. 

The  next  photograph  shows  you  my  tent  in 
the  bush,  and  gives  you  an  idea  of  the-  way  in  ■ 
which  one  travels-  One  travels  across^  a 
country .  like  Africa,  either  with  a  caravan  of 
bearers,  who  carry  evoythtng  you  possess; 
or,  if  you  travel- by  water,  you  travel  in  large 
canoes,,  of  which  you  require  quite  a  fleet.  You 
can  imagine  the  joy  of  sitting  for  thirteen  hours  , 
in  the  broiling  sun  in  one  of  these  canoes, 
with  perhaps  twenty  or  thirty  natives  shouting, 
dancing,  jumping[,  halloung  as  they  paddle; 
there  are  at  least  two  or  three  tom<toms  In  the 
c^moe  and  several  brass  jangles  and  two  or  three 
ivory  horns  all  keeping  time  with  the  paddlers. 
This  goes  on  for  thirteen  hours,  during  which 
one  is  bound  to  keep  almost  in  the  one 
position,  because  they  do  not  stop.  The 
native  likes  to  get  to  his  journey's  end  as 
quickly  as  he  can,  and  if  you  stop  him  he 
grumbles  and  says  you  are  not  treating'  him 
properly.  The  only  way  to  keep  the  natives 
in  good  spirits  is  to  allow  them  to  make 
as  much  noise  as  they  like,  and  let  them 
go  on  paddling  from  half  an  hour  before  sun- 
rise to  half  an  hour  after  sunset  without  a 
break.  I  am  jwrfectly  certain  that  no  white 
man,  however  strong,  could  possibly  do  the 
amount  of  work  which  these  people  get  through 
in  the  course  of  a  day  with  the  willingness  and 
the  general  air  of  enthusiasm  that  these 
fellows  show. 

I  very  much  regretted  when  the  time 
came  for  me  to  leave  the  Ubangi  and  all 
these  charming  people,  because  one  gets  a 
very  real  affection  for  them,  especially  in 
my  case,  because^.^ijiap^gcyOgtere" 
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illoess  I  was  entirely  dependent  on  them. 
I  was  very  dangerously  ill,  and  whenever  I 
came  to  myself  I  saw  the  black  face  of  a  petty 
village  chief,  who  had  taken  me  out  to  bunt  on 
the  occasion  on  which  1  was  bowled  over  by 
the  heat.  He  very  much  regretted  it,  and 
looked  upon  it  largely  as  his  fault.  He  stuck 
to  me  right  through  to  the  end  of  my  trip,  and 
was  a  most  passionately  devoted  creature. 
At  first  I  could  not  speak  a  word  of  his 
language,  and  he  could  not  speak  a  word  of 
mioe>  but  whenever  I  came  to  he  was  there. 
He  was  never  in  the  way,  and  if  I  wanted 
ansrthing  he  seemed  to  divine  it.  If  1  wanted 
to  punish  that  man  if  he  did  not  behave  him- 
self, I  had  only  to  put  him  in  another  canoe 
for  a  couple  of  hours,  and  be  was  then  exactly 
like  some  dog  that  one  has  reproved,  which, 
seems  to  understand  the  reproval,  and  be 
pathetic  for  the  rest  of  the  day,  I  took  poor 
old  Njabili  down  witii  me  to  see  the  coast 
towns  on  my  return.  He  was  astounded  when 
he  saw  even  the  primitive  white  towns  that 
existed,  such  as  Boma,  which  is  nothing  like  a 
European  town.  His  final  remark  to  me  when 
I  said  goodbye  to  him  was  that  he  was  going 
back  to  be  one  of  the  greatest  chiefs  that  bad 
ever  lived,  because  he  had  got  enough  money 
to  buy  five  new  wives. 


DISCUSSION. 

The  Chairman,  in  proposing  a  vote  of  Uuuks  to 
the  author  for  bis  charming  and  interesting  paper, 
said  that  his  Lordship's  remarks  on  cannibalism  had 
reminded  him  of  the  very  early  days  in  New  Zealand 
when  cannibalism  was  suf^xned  to  be  rife.  He  quet> 
tioned  very  much  indeed  whether  any  nation  had 
ever  really  gone  in  for  cannibalism  purely  for 
the  love  of  it.  That  certainly  was  not  so  in 
New  Zealand.  The  natim  had  in  the  br  dis- 
tant past  occasionally  eaten  thdr  captives  and 
the  white  man,  whom  they  designated  as  the  long 
pig;  bat  they  did  not  apfwove  of  the  flesh  of 
the  white  man  at  all.  Their  idea  of  the  cannibalism 
which  they  occasionally  indulged  in  was  that  by  eat- 
ing  the  flesh  of  the  victim  they  would  inherit  bis 
virtues  ;  if  they  managed  to  partake  of  the  flesh  of  a 
great  chief  they  would  inherit  some  of  his  spirit, 
and  be  imbued  with  some  of  his  virtues.  The 
tattooing  in  New  Zealand  was  of  a  much  more 
complicated  and  elaborated  form  than  that  shown 
in  the  author's  views ;  in  fact,  native  tattodng, 
not  very  long  ago,  and  even  to  this  day,  was 
a  woric  of  art,  and  in  some  cases  a  very  beauti- 
ful picture.  He  bad  been  particularly  interested 
with  the  author's  description  of  the  countiy  he  had 
passed  through,  especially  his  remarks  about  Bays  and 


its  populstioa,  and  its  ciCches  and  matendty  homesr 
beesnse  finm  the  little  he  had  seen  of  both  East  and 
West  Afiics  the  gnst  tronble  itf  those  countries  was  the 
lack  of  popolation,  snd  the  one  Uiing  that  kq>t  British 
settkments  in  Africa  back  was  thst  want  of  popu- 
lation. The  country  was  intensdy  fertile  and  wndthy, 
and  if  there  was  only  a  large  popnlati<Mi  be  was  mre 
an  enormous  trade  wotdd  be  dcMie  with  this  country. 
He  had  seen  something  of  the  intelligence  of  the 
natives  and  their  skiU  in  manufactures  as  described  by 
the  author.  In  British  West  Africa  he  bad  seen  the 
Batives  make  mod  huts,  which  were  called  cob  huts 
in  Australia  and  New  Zealand,  adobe  in  America, 
and  switrii  in  America.  He  had  seen  the  native* 
boQd  such  booses  in  perfectly  ttiaigbt  lines,  and  at 
rig^t  angles,  sad  squsie  up  Uw  whole  tUng  jost  as 
EagUsh  wtdunen  would  do  with  a  variety  of  tools. 
He  had  seen  a  lady  take  a  piece  of  mad  or  day* 
roll  it  op  in  her  hands,  and  gradually  mould 
it  in  an  incredibly  short  space  of  time  into  a  hand- 
some vase  36  inches  high.  Without  the  use  of  a 
pottter*s  whed  the  people  could  work  up  vases  in 
beautifully  symmetrical  ftmn  and  deagn.  He  had 
also  seen  something  of  the  iron-work  of  the  peoj^. 
Mr.  Bellamy,  the  Director  of  PuUk  Works  in  the 
colony  of  Lagos,  read  a  most  interesting  paper  not 
long  ago  on  the  smelting  of  iron  ore  in  the  interim' 
of  Lagos,  some  200  miles  from  the  coast,  iriwre  the 
natives  ftxim  unknown  antiqnity  had  carried  out 
the  process  of  smelting  iron.  The  whole  process 
was  described  of  getting  the  ore  out  of  the  ground, 
smelting  it,  puddling  it,  taking  it  to  the  hlscksmith's 
shop,  and  forging  it  into  agricultural  wcapxxns  and 
tools  of  a  more  or  less  primitive  nature.  He  ad- 
mitted that  in  regard  to  native  questions  he  was  » 
little  prejudiced,  because  the  only  knowledge  of  the 
native  he  possessed  had  been  gained  amongst  the 
finest  type  of  natives  in  the  world— New  Zealand. 
He  had  been  intensely  struck,  however,  not  only 
with  the  intelligence  of  the  natives  of  East  and  West 
Africa,  but  with  thdr  kindliness,  good  will  and  atten- 
tion towards  each  other,  and  the  general  si^  of 
friendliness  wUch  they  diqdayed.  In  recoitly 
looking  up  the  travds  of  one  of  the  most  cdebiated 
travdlers,  whom  he  was  afraid  was  too  much  for 
gotten  in  these  days  of  civilisation — Mungo  Park — 
he  particularly  noticed  how  that  great  explorer 
travelled  with  almost  nothing  except  the  clothes  he 
stood  up  in  and  a  few  strings  of  beads  and  brass 
rods.  In  the  days  to  come  the  whole  of  Africa, 
presented  a  problem  which  would  be  of  the  greatest 
importance  to  the  British  Empire  and  to  the 
rest  of  the  civiUsed  worid.  Somehow  or  other,. 
Germany,  France,  the  King  of  the  Bdgians,  snd 
England  had  virtually  annexed  the  whole  of  Africa. 
Pwtugal  had  already  a  large  share.  He  hoped 
and  trusted  that  English  nde  in  Africa  woold 
be  for  the  good  of  the  natives  themselves,  that 
we  should  never  foiget  that  the  country  was  their 
countiy,  that  they  were  the  only  people  who  had  a 
right  to  it,  and  that^^^onl^^@y^^  either 
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.as  Chrfstuns  or  as  members  of  a  civilised  commanity, 
was  to  do  everything  possible  to  promote  its  pros- 
petity,  not  to  be  in  too  great  a  harry  and  impatient  of 
their  ways,  but  to  feel  that  in  introdociog  European ' 
manners  and  customs  amongst  them  we  were  en- 
deavouring to  spread,  not  only  the  true  light  and 
doctrines  of  Christianity,  bnt  the  great  blenings  of 
civilisation ;  and  that  we  were  not  there,  and  wookl 
disapprove  others  bong  ther^  ^ply  for  the  pmpote 
of  greed  at  gain. 

The  vote  of  thanks  having  been  carried  tnunl-'' 
■noosly,  the  meeting  terminated. 


CHICAGO. 

In  hia  exhansthre  and  interesthig  report  upon 
the  trade,  commerce,  uid  agricnltore  of  the  con* 
solar  district  of  Chicago  for  the  year  1904, 
.Mr.  Coostd  Finn  (No.  3,349,  Annual  Series)  does 
much  to  dispd  current  misconceptims  of  CUcago, 
and  to  indicate  the  means  by  which  British  manufac- 
turers may  retain  and  increase  their  trade  with  it. 
Chicago  has  a  population  uf  over  2,000,0:0  inhabit- 
ants, of  whom  some  400,000  are  Germans  and  300,003 
British  subjects,  or  British  Americans,  that  is  to  say 
British  subjects  who  have  taken  out  United  States 
naturalisation  papers.  The  growth  of  the  city  may 
be  gathered  from  the  fact  that  the  frontage  erected 
in  the  last  four  years  exceeds  146  miles,  costing 
j^3o,ooo,ooa  Thirty-two  rulroods'nm  1,839  tndns 
into  the  city  daily;  over  l6,O3(^O0O  live  animals 
came  into  the  city  last  year ;  the  grain  devators  have  a 
combined  capacity  of  6o,oco,oo0  bushels ;  the  tele- 
phone system  has  113,000  subscribers,  and  Cnicago 
ts  only  surpassed  in  manufacturing  by  London.  It  is 
-  also  a  port  where  in  1904  there  were  entered  and  cleared 
■  1 2,904  vessels,  with  an  aggregate  tonnage  of  12,746,078 
tons.  Chicago  is  iocreasiog  rapidly  as  a  factor  in 
financial  matters,  for  it  has  ^121,000,000  deposited 
in  its  banks,  and  is  becoming  the  centre  and  clearing- 
house of  all  the  Western  country. 

Much  is  said  in  the  newspapers  which  su^ests 
that  Chicago  is  a  wild  Western  town,  and  Mr.  Finn 
admits  that  crime  with  violence  is  rampant^  princi- 
pally because  of  the  insufficiency  of  the  police  and 
the  absotce  of  dieck  on  the  carrying  of  arms.  But 
'  the  other  side  of  the  picture  Is  a  very  striking  one. 
There  are  few  cities  where  so  little  drunkenness  is 
-seen,  and  none  where  the  people  are  more  able  to  pro- 
■vide  the  necessaries  o(  life  without  appeal  to  charity. 
In  1904,  Cook  County,  in  which  Chicago  lies,  with  a 
population  of  over  2,500,000,  had  22,301  inmates  in 
the  county  hospital,  and  out  of  this  number  only  228 
were  on  the  list  as  saffering  from  excessive  use  of 
intoxicants,  while  during  the  same  time  only  3,049 
persons  were  admitted  to  the  po<»'honBe,  the  avomgc 
number  of  inmates  being  1,160.  In  relieving  peoiiJe 
in-lheir  houses  I  Chicago  great  care  is  taken  not  to 


pauperise  them,  oidy  7,650 cases'being  relieved  during 
the  past  year  from  one  to  twelve  times  at  a  cost  per 
family  of  £2  5s.  lod.  a  year,  that  is  tos.  Iijd.  per 
head  relieved.   The  streets  of  Chicago  are  dirty,  but 

-  the  city  has  the  best  water  supply  in  the  world,  latge 
ptdcs,  and  many  nnaU  breathing  spaces,  whilst  its 

■dabt  ia  only  4,000,000,  or  under  £2  per  fand  of  the 
popolttbo.  It  has  two  universities,  wliidi  are  ra|ddly 
proving  thMudves  to  be  leaders  in  tcseardi  and 
study;  it  hai  taken  a  very  decided  lead  in  its  treat* 
meal  and  care  of  juvenile  ddinqoents  and  other 

'diildren  who  come  under  the  care  of  the  State,  and 
every  social  problem  which  comes  bef(»e  the  public 
is  conddered  very  thoroughly. 

-  The  extraordinary  prosperity  of  Chicago  is  largely 
due  to  iu  marvellous  supply,  still  only  very  partially 

.devdoped,  of  miaeral  and  agticoltursl  wedth,  to  the 
low  fitat  coat  In  most  parts  of  the  conntiy  of  its  mul. 
titudfaoni  TallraadSf  which  qnote  low  rates  for  the 
producer  and  thus  eoc  oarage  men  to  start  business, 

.and  to  tlie  tetbasiam  pat  into  alt  vmk  by  the 
itward  oC  prainotiDn  and  better  pay  to  the  best  men 

.in  att  waBu  of  life.  SpedaUsing  is  now  to  be  found 
only  in  the  rank  and  file.  The  men  who  wish  to  rise 
must  faa%-e  a  good  general  knowledge  and  mast  keep 

^np  with  the  times  to  do  their  woric  satisfactorily.  In 

■most  bnaiaess  houses  a  very  careful  record  is  kept  of 
each  man's  work,  and  in  many  a  sjrstem  of  profit- 
sbaring  hak  bean  instituted,  because  it  has  been  found 
that  the  emjployers'  and  employh*  interests  must  be 
ideoticd  to  obtain  success. 

Mr.  flinn  says  that  there  is  a  market  in  Chicago 
in  competition  with  the  domestic  and  forngn  manu- 
facturers forill  or  any  articles  of  British  mannfkcturc 
with  the  exception  of  such  things  aa  are  made  from 
raw  piodncts  sapplied  byjthe  United  States.  Daring 
tl^e  last  dghteen  months  inquiries  have  been  made  At 
the  Consulate  for  the  names  of  Britith  firms  wishing 
to  export  the  following :— Bristles  and  fibres  for 
brushmahers,  buriaps,  perfiimery,  toilet  articles, 
drags,  Qhina,  crockery  and  earthenware,  chocolate, 
rulers,  ship's  wagons,  paper  of  most  kinds,  cocoanut 
oil,  felt  roofing  and  building  paper,  pepper,  nutmegs, 
glass  ware,  electrled  and  gas  glass-ware,  electrical 
sodcets  and .  ^leddties,  imitadon  antique  jewdlery 
and  plate,  shdiafi,  wax  and  varnish  gums,  wooden 
and  wax  matches  and  fusees.  There  is  said  to  be  a 
demand  for  all  these  thmgs,  and  trade  in  them  possible 
if  brought  beforo  the  public  in  the  manner  they 
«re  accustomed  to.  Mr.  Finn  points  out  the  great 
number  of  former  Britisli  residents  (cattired  through 
all  parts  of  the  country,  and  thinks  ihit  there  is  no 
doubt  but  that  British  food  articles,  ia:h  as  biscait*<, 
pickles,  jim%  and  sauces  would  find  a  sale  among  a 
people  who  have  been  accustomed  to  and  know  them, 
and  are  now  in  a  portion  to  purchase  them.  Unfor- 
tunately Mr.  Finn  has  to  make  the  u^ual  complaint 
as  to  British  indifference.  The  Consulate  has,  he 
says,  on  many  occasions  asked  lor  names  of  persons 
in  the  Udted  Kingdom  wishiue-to  cxporti  many 
different  kinds  of  articlee||ili^adi4DliJl^kwJ^Iy. 
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Much  be  tUnks  aigbt  be  done  especially  If  die  Aituii 
merchant  could  see  bis  way  to  adopting  some  Ameri- 
cao.  methpda  u  regards  his  ttvde  Trith  the  United 
-States.  One  of  these  is  by  appointing  a  resident  m 
■busmeas  in  Chicago  as  agent  on  cranmissoa,  and  an- 
otber  by  employing  some  one  an  sole  refveseataltive. 
Business  men  will  find  much  to  interest  them  in  Mr. 
Finn's  advice  on  these  points- 

Mr.  Finn  lias  some  rmatks  on  advertising  to 
which  the  attention  of  British  manu&ctnms  may  be 
■nsdoOy  directed.  The  Ameriiian,  he  says,  bdieves 
in  advertiang  and  does  it  to  the  almost.  It  is.  im- 
possible for  the  BritiA  manufacturer  to  hold  his  own, 
to  say  nothing  of  increaMni;  his  'trade  In  America 
■unless  be  adopts  the  same  system  as  his  rivals.  -  There 
-are  uany  Sntish  goods  which  if  advertised  in  the 
same  manner  as  the  competing  American  product, 
would,  becaose  of  their  superioritj*,  soon  obtain  a  bobi 
-on  the  market  and  give  good  retmns  to  the  adver* 
tisers.  This  trade  can  be  got  as;  is  shown  by  a  well- 
-known and  well-advertised  soap,  that  has  an  enormous 
sale  and  holds  its  place  notwithstanding  the  filet  that 
its  price  it  about  three  times  that.of  its  oooapetlton. 
la  America  and  Canada  the  meihoda  of  (Staining 
business  am  alike,  and  these  methods  must  be  used 
hj  the  British  mannfactowr,  bat  in  ao  dtnng  there  ate 
so  many  medinmSi-coBdiUoDs.  and  ev«&  idiosincrasiea 
of  locaUties  to  be  conddeted  that  each  case  and  tiie 
ibeit  manner  of  advettiaag  most  be  considered  on  its 
own  merits.  America  is  a  large .  continent,  and  to 
advertise  widely  is  very  expensive  when  compared 
.with  advertising  in  the  United  Kingdom,  but  one 
.district  can  be  taken  hold  of  and  then  others  added 
«B  business  comes  in.  British  manufacturers  will 
also  find  that  their  wares  must  be  broagbt  before 
the  American  public  throogh  the  diffiscent  papers  and 
magadnes  read  by  the  boyers,  and  that  advertiaements 
in  Kitish  trade  papers  have  little  or  no  effect  ia 
America,  as  they  are  only  consulted  when  somethiof 
definite  is  wanted,  and  for  which  no  sutwdtnte  is  to 
be  found  in  the  pages  usually  consulted,  < 

Mr.  Finn  has  some  interesting  remarks  upon 
American,  trade  with  Canada.  In  1904  the  sales  to 
Canada  from  the  United  States  were  60  per  cent,  of 
the  total  purchases  of  the  former  country,  while  those 
from  the  United  Kingdom  were  24-5  per  cent.  The 
.trade  from  the  United  States  has  increased  by  more 
than  5,000,000  duls.  in  the  last  two  years,  and 
American  mawi/actorera  have,  under  the  present 
qwtem  of  doing  business,  no  fear  of  British  ccnapeti- 
tioa,  notwithstanding  the  preferential  tariff.  Should, 
however,  any  British  manufactorer  employ  an  agent 
jn  Chicago,  he  might  make  arrangements  for  him  to 
look  aAer  the  Canadian  trade,  and  canvass  Ontario 
and  the  North- West  Territories  from  Chicago,  as  they 
can  be  reached  in  24  hours,  and  the  pushing  methods 
and  advertising  of  the  Americans  are  understood 
ihere.  The  American  manufacturer  is  eager,  Mr. 
Finn  says,  for  the  Canadian  trade,  and  will,  if  any 
change  is  made  to  increase  the  Canadian  tariff,  open 
branches  in  that  conntr;  for  the  mannractore  of  his 


.goods,  as  has  already  been  done  in  several  cases. 

-  Mr.  Finn  has  been  told,  and  apparently  accepts  the 
statement,  that  in  the  manufacture  of  most  articles  a 
tariff  of  10  per  cent,  makes  no  difference  in  the  price 
charged  the  consumer,  and  must  be  saved  in  the  cost 
of  manufacture  and  distribution,  but  that  when  owr 
25  per  cent,  is  demanded,  the  price  most  be  raised  or 
the  article  manuroctoied  in  the  country.   The  British 

.muinfactnrer  must  not  expect  anywhere  in  the  near 
future  any  sweeping  change  in  the.  American  tariff. 
The  United  States  is  so  large,  the  interests  and 

-Umiate  so  divecie,'tliat  'chaiig&ig  the  tariff  will  be  a 
difficult  matter,  as  each  section  of  the  country  seems 
to  be  ready  to  accept  a  reduction  in  those  articles 
which  it  tonsnmes,  bat  not  in  those  which  it 
produces.  "If,"  says  Mr.  Finn,  "our  merchants 
want  a  share  in  this  trade,  they  must  conform  to  the 
requirements  of  thk  country,  and  ii  they  do  so  the 
superiority  of  thor  wares  will  ensure  tb«n  of  a  ffMd 

-trade  for  ^  considerable  time  ;  but  the  American  is 

.tnmng  out  better  work  every  day,  and  wiQ  soon 
come  to  compete  in.  the  better-dass  trade  as  the 
demand  for  it  increases." 


BRITISH  WHEAT  SUPPLY. 

.  In  the  Journal  of  December  2,  1904  (page  53) 
statistics  were  quoted  to  show  not  only  the  great 
and  growing  dependence  of  the  United  Kingdom 
,upoo  foreign  countries  for  its  wheat  supply,  but  the 
shifting  character  of  that  supply.  Id  1873  Russia 
sent  us  more  wheat  than  any  other  couutiy,  and 
twice  as  much  as  the  United  States,  Neither  the 
United  States  nor  Argentina  sent  us  any.  In  1890 
the  position  had  been  entirely  changed.  Whilst  we 
.got  13,561,000  quarters  bom  the  United  States,  and 
4,322.300  quarten  frnn  Argentina,  Russia  sent  ns 
only  1,031,700  quarters.  Coming  down  to  last  year, 
there  was  another  great  duftto^  of  supfdy.  The 
British  East  Indies,  which  in  earlier  years  had  not 
aent  us  any  considerable  supply,  headed  the  list  with 
no  less  than  20,469,100  cvrta.,  Argentina  coming 
next  with  -  18,466,700  cwts.,  Russia   third  with 

t6,827,ioo  cwts.  Australasia,  recovering  from  her 
Icmg-continned  drought,  sent  us  9,268,400  cwts.,  and 
the  United  States  had  fallen  to  the  fifrh  place  with 
6,54t,.ioo  cwts.  "It  would  not  be  safe,"  it  was 
aidd,  "  to  base  definite  condustons  on  the  figuim  ttf 
the  ten  mmtths  of  the  present  year  (1904),  but  it  may 
be  taken  as  certain  that  in  future  wc  most  )aA  to 
other  countries  than  the  United  States  tat  our  chief 
wheat  supplies." 

The  accounts  relating  to  the  trade  and  navigation 
of  the  United  Kingdom,  just  issued,  show  that  the 
trend  remains  unchanged.  The  largest  imports  of 
wheat  continue  to  come  from  the  five  countries 
named  above  in  the  order  there  given.  Taking  the 
month  ended  April  30tb,  I905^nl  the  four  mtmtbs 
Januorj-.April,  i90Sig»jtftjfl(p(^(^#^@llows:- 
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Month  ended  Four  months 
joth  April,   eoded  30th  April, 
cwti.  cwti. 

British  East  Indies    1,443,700  9,493,(00 

Argentina   3>^7>400  7i786,700 

Hussia   i,447»7oo  7,770,700 

Austnlatda    549,500  2,756,000 

United  States  ....      S54,ooo  2,037,100 

Perhaps  the  most  remariuble  fact  as  shown  by 
theic  figures  is  the  extoit  of  the  Russian  exports  of 
wheat.  Notwithstanding  the  continuance  of  the  war 
she  maintains  her  portion  as  third  on  the  list,  and 
her  exports  of  wheat  to  this  country  are  practically 
the  same  as  those  of  Argentina,  whilst  last  year  they 
were  considerably  less. 

Hardly  less  remarkable  is  the  diminution  of  imports 
from  Canada.  In  the  paper  to  which  reference  is 
made  above,  Messrs.  Montagu  and  Hubert  were 
quoted  as  saying  in  "  Canada  and  the  Empire,"  that 
the  Dominion  may  be  in  a  position  within  compara- 
tively few  years,  after  supplying  all  home  demands,  to 
furnish  Great  Britain  with  all  the  wheat  and  flour  she 
requires,  and  leave  a  sorplns  for  export  to  other 
countries.  And,  undoubtedly,  if  evoi  a  fourth  of  the 
land  said  to  be  cultivated  in  Mamtoba  and  the  three 
provindal  temtories  were  under  crop  with  wheat 
annnaPy,  Canada  would  be  able  to  meet  the  require- 
ments of  the  Mother  Country  several  times  over. 
But  at  present  her  exports  to  the  Mother  Country 
not  only  do  not  increase  rapidly,  they  are  falling  off ; 
if^  that  is,  the  fltst  four  months,  or  the  month  of 
April,  in  the  last  three  yeazs  be  taken  for  comparison. 
The  figures  are  bdow : — 

Month  ended  30th  April  — 1903,  486,779  cwt. ; 
1904,  242, 100 cwt.;  1905,  i[4,400cwt.  Fourmonths 
ended  30^1  April— 1903,  1,857,171  cwt. ;  1904, 
i,827,200cwt. ;  1905,  773,6oocwt. 

In  1904  the  decrease,  taking  the  four  months,  was 
very  light  as  compared  with  1903,  but  comparing  the 
four  months  of  1905  with  those  of  1904  it  is  nearly 
60  [>er  cent. 


GENERAL  NOTES. 


ISKIUATIOH  m  THK  UNITED  PROVINCES.— In 
the  /ournal  of  May  5th,  an  account  was  given  of  a 
large  irrigation  scheme  for  the  Punjab,  sanctionod  by 
the  Indian  Government.  On  April  iStfa  hkst,  it  was 
announced  at  Simla  that  the  Secretary  of  State  had 
sanctioned  an  estimate,  amounting  to  Rs.40,390,000, 
including  indirect  charges,  for  a  project  for  construct- 
ing a  canal  from  the  Dassan  River  in  the  Hamirpur 
district  of  the  United  Provinces.  The  canal  will  be 
20?i  miles  long,  with  two  branches,  namely,  the 
Jaialpur  branch,  28^  miles,  and  the  Mandha  branch, 
14^  miles,  and  a  system  of  tributaries  whose  total 
length  is  estimated  at  9 10  miles.   It  will  command 


some  326,000  acres,  and  uil)  protect  a  large  tract  of 
country  from  drought.  The  project  should  irrigate 
57,000  acres  in  an  ordinary  year,  and  about  73,oco  in 
time  drought.  Tht  net  revenue  anticipated  is  just 
over  one  Ubh,  equivalent  to  2*6  per  cent,  on  the 
outlay. 

Post  Office  Savings  Bank  Fund.— A  return 
(108)  giving  the  amount  of  Consols  (including  Re- 
duced and  New  3  per  Cent.  Stocks)  bought  and  sold 
for  cash,  and  the  cash  paid  and  received  for  the  same, 
for  each  year  since  the  establishment  of  the  Fund, 
has  just  been  issued.  The  amount  of  Consds  bought 
for  cash  since  the  Fund  was  created  in  1861  is 
^147,521,398,  and  they  cost  jfi 48,507, 530.  The 
amount  sold  for  cash  was  ^18,866,189,  so  that  the 
excess  bought  is  ^128,655,209.  The  highest  price 
given  was  in  1897  when  /6,349,485  was  bought  at 
the  price  of  112-30,10  1898  j^4,37o,309  was  bought 
at  iii'23,  and  in  1896  no  less  than  ^^ii, 543, 121  at 
1 10-27.  Oi^y  ^^690,624  was  bought  in  1903  at  9i'57) 
and  ;^50,ooo  in  I904  at  87*97.  The  hi^est  price 
got  when  selling  was  in  1887  when  ;^4i,947  vas  sold 
at  102'5,  the  lowest  in  1904  when  jj^gOiOOO  was  sold 
at  88-38.  Taking  the  whole  of  the  purdiases  the 
average  price  was  100-67,  and  taking  the  whole  of 
the  sales  the  average  price  was  95*86. 

Gejlman  Interests  in  Venezuela.— Gennan 
papers  clum  that  about  one  millioa  stcriing  of 
German  capital  is  invested  in  real  estate  in  Venezuda, 
and  that  the  bulk  of  the  foreign  trade  of  the  Republic 
is  transacted  by  Germans,  of  whom  about  2,030 
refdde  in  the  country.  Forty  large  German  firms  are 
engaged  in  trade  there.  In  Caracas  they  have  their 
own  schools,  clubs,  and  societies,  and  a  newspaper 
published  in  German,  The  further  claim  is  made 
that  the  Germans  have  built  the  railways,  and  that 
the  manufacturing  establishments  in  the  Republic 
^ve  been  organised  and  are  carried  on  by  Germans. 


MEETINGS  OP  THE  SOCIETY. 
Ordinary  Meetings. 
Wednesday  evenings,  at  8  o'clock  : — 

Ma^v  17.— "The  Use  of  Wood  Pulp  for  Paper 
Making."  By  S.  Chaeles  Phillips,  M.S.C.I. 
Lord  Steathcona  and  MtwNT  Royal,  G.C.M.G., 
will  preside. 

May  24.—"  Modem  Lightning  Conductors.'*  By 
KiLLiNGWoRTH  HEDGES,  M.Inst.C.E.,  Hon.  Sec. 
to  the  Ligbtning  Research  Committee.  J.  Gavev, 
C.B.,  Engineer- in-Chief  to  the  Post  Office,  will 
preside. 

Indian  Section. 

Thursday,  at  4.30  o'clock 

May  18.— "Plague  in  India."  By  Charles 
Creighton.  M.D.^^  ,S|e^J^e.@^5^^ick. 


K.C.S.I.,  will  preside. 
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Colonial  Section. 
Tuesday,  at  4.30  o'clock  : — 

May  23.— "The  Cape  to  Cairo  Railway."  By 
Sir  Cuasles  H.  T.  Metcalfe,  Bart.,  M.Inst.C.E. 
The  Duke  of  Marlborouub,  K.G.,  will  preside. 


Applied  Art  Section. 

Tuesday,  at  8  o'clock: — 

May  16,  8  p.m.— Excavation  of  the  Oldest 
Temple  at  Thebes."  By  H.  R.  H.  Hall,  M.A. 
Reginald  Hughes,  D.C.L.,  will  preside. 


Cantor  Lectures. 
Monday  evenings,  at  8  o'clock  :— 

Henry  Willock  Ravenshaw,  AssoI!. 
M.Inst.C.E.,  Mem.Fed.lnst.Min.Eng.,  "The 
Uses  of  Electricity  in  Mines."    Two  Lectures. 

Lbctuke  I.— May  \%.-ApplieaUm  o/ElectricUy 
and  Character  of  Load.  —  Winding^Haulage— 
Pampine— Coal  cutting— Other  uses  anderground — 
Surface  reqidrements— Generating  stations — Cables 
and  dbtribution  —  Lighting  —  Signals  —  Tele- 
phones— Shot  firing. 

LscrURE  II. — May  22.— Alternating  and  direct 
currents  —  Precautions  ~  Enclosed  motors  —  Home 
Office  rules — Costs -Typical  and  historical  plants 
described. 

The  lectures  M'ill  be  ilJustrateil  by  lantern  slides. 


MEETINGS  FOR  THE  ENSUIHG  WEEK. 

UoNUAY,  May  is-  SOCIETY  OF  ARTS,  Joba-itreet, 
Addphl,  W.C.,  8p.n.  (Culor  LsL-tiires.)  Mr. 
H.  W.  Ravenihaw,  "  Ibc  U«ei  of  Electricity  in 
Hinus."   (Lecture  I.) 

Surveyors,  13,  Great  Georse-ttreet,  S.W.,  8  p.m. 
Mr.  J.  D.  Wallis,  "  The  Licuniing  Act,  1904 :  with 
SpecUl  Reference  to  the  Queation  of  CompeiiMp 
tion  and  Monopoly  Valne." 

Geographical,  Univertity  of  London,  Burlington. 
gardens.  W..  ^  p.n.  Ci^^t.  C.  H.  Ryder,  "A 
Sun-ey  E^q^etUtios  to  the  Souicei  of  the  Brahma- 
putra and  the  Sutlcj." 

British  Architects,  9.  Condnlt-Street,  W.,  8  p.m. 
Pap  em  on  "  Sculpture  and  Architecture." 

Cuoera  Club.  Charing-crost-road.  W.C  ,  %i  p.m. 
Mr.  J.  H.  Knight,  "  Motor  Can." 

Medical,  tt,  Chandos- street,  W.,  p.m.  Annual 
Oration. 

Victoria  Tnrtttnte,  8,  Adeiphi-terrace,  W.C,  4)  p.n. 
Rev.  H.  G.  Griiwold,  "  The  Meuiah  of  QaaAan." 
TuittuAY,  May  ie...SOCIETY  OF  ARTS,  John-itiect, 
Adelphi,  W.C,  8  p.m.  (Applied  Art  Section.) 
Mr.  H.  R.  Hall,  "Eacavation  of  the  Oldei 
Temple  at  Thebes," 

Royal  lattitution,  Albemarle- street,  W.,  5  pjn. 
Prof.  L.  C  Miall,  "The  Study  of  Extinct 
Animals.''    (T.ccture  III.) 

Alpine  Club,  2j,  .Savile-row,  W.,  8J  p.m. 

Statistical,  q,  Adelphi -tenara,  W.C,  i;  p.m.  Mr. 
Leonard  Wura,  "  The  Eifect,  aa  shown  by  Statis- 
tics, of  British  .Statutory  Regulations  IMrected  tu 


the  Improvement  of  the  Hygienic  Conditiona  of 
Industrial  Occupations."  (Howard  Medal  Priac 
Essay.) 

Pathological,  so,  Hanover  -  sqaare,  W.,  8i  p.a. 
Annual  Meeting. 

Fhotogiaphic.  66,  Rusacll-sqnare,  W.C.,8p.m.  Mr. 
F.  J.  Mortimer,  "  Marine  Photography." 

Zoological,  3,  Hanover-square,  W.,  8)  p.m. 

United  Service  Institution,  Wbiteball,  S.W.,  3 
Col.  H.  De  la  P.  Gougb,  "Tlie  Stragetical  Em- 
ployment of  Cavalry." 
WwiNiiSDAV,  May  17.  .SOCIETY  OF  ARTS.  Jobn-slnet, 
Adelphi,  W.C,  8  p.m.    Mr.  Charies  Fliillips, 
"  The  use  of  Wood  Pulp  for  Paper  Making." 

Meteorological,  70,  Victoria  street,  S.W.,  4)p-b- 
I.  Mr.  Richard  Stiachaa,  "  Heaaarament  of 
Evaporation.*'  s.  Dr.  John  Ball.  "Logarithmic 
Slide-Rule  for  Reducing  Readings  of  the  Baro- 
meter to  Sea-level." 

Chemical,  Bnriington-house,  W.,  $\  p.m.  1.  Mr. 
W.  J.  Sell,  "The  chlorination  of  methyl  deriva- 
tives of  pyridine.  Part  1.;  »— methyl  pj-ridine." 
s.  Prof.  W.  N.  Hartiey,  "The  absorption  spectra 
of  uric  acidt  mureude  and  the  urtides  in  rclatk* 
to  colour  and  to  tbrir  chmnlcal  structure."  3- 
H.  J.  H.  Venton, "  Further  studies  on  ^hydtmy- 
malaie  acid."  4.  Messrs.  W.  A.  Bone  and  H.  L. 
Smith,  "The  thermal  decomporition  of  focmalda- 
byde  and  acetalddiydo."  5.  MeM».  U.  L.  Chap- 
man and  A.  Holt,  Jun.,  "  The  synlbesii  rf  facmal- 
dehyde."  6.  MesSrs.  K.  J.  P.  Ortou,  J.  E.  Coate% 
and  [In  part)  F.  BurdBtt,"The  influence  of  light 
on  diaxo  reactions."  ( Preliminaij  notice.) 

British  ArchMlogkal  AModatiea,  ja,  SaxMUn- 
street,  W.,  8  pJB. 

Microaco^cal,  so,  Hanover- square,  W.,  8  p.m.  1. 
Mr.  D.  D.  Jackson,  "  The  Movemeoto  of  Diatoms 
and  other  Microscopic  Plants."  a.  E^ibition  of 
Slides  oftheOribatidx. 

Botanic,  Inner  Circle.  Recent" s-parit,  N.W.,ap.m. 
Eihibition  of  PtanU  and  Flowers. 

Pharmaceutical,    17,    Bloomsbury- square,  W.C, 
8  p.m.  Annual  Meeting. 
TMURsbAV,  May  18  ..SOCIETY  OF  ARTS,  John-street. 

Adelphi,  W.C,  4  p.m.  (Indiu  Section.)  Dr. 
Charles  Craigbton,  "Plague in  India." 

Royal,  Bnriinfto»4ioiua,  W.,  4  p.m. 

Antlqnarlea,  BnrihictaB-haaaa,  W.,  8}  pA. 

Faraday  Society  (in  the  Library  of  the  Institution  of 
Ek-ctrical  Engineers),  ga,  Victoria- street,  S.W., 

8  p.m.  Dr.  T.  M.  Lowry,  "An  Applicatirm  to 
Electrolytes  of  the  Hydrate  Theory  of  Solutions." 

Royal  Institution,  Albemarle- street,  W.,  5  p.m- 
Prof.  Sir  James  Dewar,  "  Flame."   (Lecture  III  | 

Historical,  Clifford's-inn  Hall,  Fleet-street,  E-C, 
Sp.m. 

Numismatic,  si,  Albemario- street,  W.,  7  p.n. 
Camera  Club,  Chariag-doss-rond,  T.C.,  ^  pJt. 

Dr.  W.  H  Woriunan,"Furtfier  E^ontiaBS  in 

tiie  Himalayas." 
FaiDAY,  Mat  19.. .Royal  Institution,  Alb«snari»-street,  W. 

9  p.m.  Sir  Charles  Elliot,  "  The  NaU«  Races  of 
the  British  East  Africa  Protectorate." 

North- East  Coast  Institute  of  Kngineers  and  Sh^- 
bollders,  Westgate  -  road,  NrnKauO^^-Tyw, 
7p.m. 

Art  Workers'  GaUd,  CUfibrd's-inn  Hall.Fleot-atiwit, 

£.C.,8p.m.  F^ior  on  "  ninminalnd  HSS." 
QuAatt  HienMcoidcal  anh,  to,  Haaamr-sqwan. 

W.C.,  8  p.m. 

Sati'kdav,  Mav  >o  ..Rnyal  Inititulion,  Albemarle- rtwe*. 

W.,  3  p-m.  LDr.  J.  G.  Fraaer,  "  I*e  Py"*""**  ^ 
the  Kingship  in  Early  .SocieQ."  (Uctmre  L) 
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NOTICES. 


NEXT  WEEK. 
Monday,  May  22, 8  p.m.  (Cantor  Lecture.) 
H.   W.   R AVENSHAW,  Assoc.  M.  Inst.  C.E., 
**  The  Uses  of  Electricity  in  Mines."  (Lecture 
II.) 

Tuesday,  May  23,  4.30  p.m.  (Colonial 
Section.)  Sir  Charles  H.  T.  Metcalfe, 
Bart,  M.In8t.C.£.,  "  The  Cape  to  Cairo  Rail- 
way." 

Wednesday,  May  24,  8  p.m.  (Ordi- 
nary  Meeting.)  Killingworth  Hedgfs, 
M.Inst.C.E.,  "Modem  Lightning  Conduc> 
tors." 

Further  details  of  the  Society's  meetings 
will  be  found  at  the  end  of  this  number. 


CANTOR  LECTURES. 
.  On  Monday  evening,  15th  inst.,  Mr.  H.  W. 
Ravenshaw  delivered  the  first  lecture  of  his 
Course  on  "  The  Uses  of  Electricity  in  Mines." 

The  lectures  will  be  published  in  the  Journal 
during  the  autumn  recess. 


APPLIED  ART  SECTION. 

Tuesday  evening,  May  16;  REGINALD 
Hughes,  D.C.L.,  in  the  chair. 

The  paper  read  was  on  the  "  Excavation  of 
the  Oldest  Temple  at  Thebes,"  by  H.  R. 
Hall,  M.A. 

The  paper  and  report  of  the  discussion  will 
be  published  in  a  future  number  of  the 
Journal. 


INDIAN  SECTION. 

Thursday  afternoon,  May  18 ;  Sir  Dennis 
FiTZFATRiCK,  K.C.S.I.,  in  the  chair. 

The  paper  read  was  on  "  Plague  in  India," 
by  Charles  Ckeighton.  M.D. 

The  paper  and  report  of  the  discussion  will 
be  published  in  a  future  number  of  the 
/durnat. 


BUST  OF  THE  LATE  SIR  EDWIN 
CHADWICK. 

The  Council  have  received  a  terra  cotta  bust, 
by  George  Tinworth,  of  Sir  Edwin  Chadwick, 
K.C.B.,  the  eminent  Sanitarian,  who  was  .a 
prominent  member  of  the  Society  of  Arts  from 
1847  until  his  death  in  1890,  and  for  many  years 
a  member  of  Council,  aud  Vice-President.  The 
bust  has  been  presented  to  the  Society  by  Sir 
Edwin's  daughter,  Miss  Marion  Chadwick. 


CONVERSAZIONE. 

The  Society's  Conversazione  this  year  will 
take  place  at  the  Royal  Botanic  Gardens,. 
Regent's-park,  on  Tuesday  evening,  July  4, 
from  9  to  12  p.m. 

The  programme  of  arrangements  will  be-' 
announced  in  future  numbers  of  the  journal. 


PROCEEDINGS  OF  THE  SOCIETY. 


TWENTY-FIRST  ORDINARY  MEETING. 

■  Wednesday,  May  17,  1905  ;  Lord  Stkath- 
coNA  AND  Mount  Royal,  G.C.M.G.,  High 
Commissioner  for  the  Dominion  of  Canada,  ia 
the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Bell,  Sir  Hagh,  Bart.,  Roanton-grange,  Northaller- 
ton, and  95,  Sloane-stieet,  S.W. 

Faulkner,  Alfred  Robert,  Fairhotme,  Worple-road, 
Wimbledon. 

Knowles,  Mrs.  Marian,  24,  St,  Edmund's-terrace,- 

Regent*s-park,  N.W. 
O'Sbaughnessy,  Hugh  Patrick,  Executive  Engineer^ 

South  Indian  Railway,  Tricbinopoly,  India. 
Tate,  James  C,  St.  Male,  Seaford. 
Vernon,  William  Henry,  Tbe^^,^i@90^^@ne-  ^ 

road,  Birchfield,  Birmingbam.  ^ 
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The  following  candidates  were  ballotted  for 
^d  duly  elected  members  of  the  Society : — 

-Ckto,  W.  C,   Mdvem,  Aagasta-road,  Hobart, 

Davis,  Charles  E.,  247,  North  Chnrch-street,  Rock- 
ford,  Dlinois,  U.S.A. 

P«rkcr,  Critcbley,  Broken  Mill-chambers,  31,  Queen- 
street,  MelboQTtie,  Aastralia. 

RnSer.  Henry,  Menival,  Crystal  Palace  Park-road, 
S.E. 

Sbeath,  James  T.  T..  87,  City'toad,  E.C. 
Sturgess,   Ardifliald   T.,   M.I.Mech.E.,  Mesats. 

Storgess  and  Foley,  Alada  52,  Madrid,  Spain. 
Thompson,  Charies  Herbert,  F.C.S.,  EnviUe-street, 
.  Stourhridsc. 

'The  paper  read  was — 

THE  USE   OF   WOOD  PULP  FOR 
PAPER-MAKING. 
Br  S.  Chas.  Phillips,  M.S.C.I. 

It  was  with  peculiar  pleasure  that  I  accepted 
-the  compliment  you  were  good  enough  to  pay 
me,  when  you-  invited  me  to  read  a  paper  on 
the  subject  of  "Wood  Pulp."  I  have  been 
reminded  of  the  fact  that  there  are  in  this 
Society  many  members  who  have  no  prac- 
tical acquaintance  with  paper-making  or  with 
the  subject  I  am  trying  to  deal  with  to-oight, 
apd  therefore,  I  hope  to  avoid  technicalities  as 
much  as  possible,  although  I  think  you  wilt 
readily  see  it  is  necessary  in  a  paper  of  this 
kind  to  deal  in  a  general  way  with  the  evolu- 
tion of  the  wood  pulp  industry,  and  particu- 
larly in  its  application  to  paper-making,  and 
in  this  connection,  to  deal  historically  with  the 
progress  of  pulp-making  and  its  chemical 
treatment.  I  think,  perhaps,  I  need  scarcely 
say  at  the  outset,  that  in  the  cheaper  forms  of 
paper,  as  we  know  it  to-day,  the  raw  material 
is  substantially  wood.  I  am  aware  that  if  you 
were  to  ask  "  the  man  in  the  street  "  of  what 
paper  is  made,  you  would  probably  be  told 
"  rags  ;  "  but  although  that  used  to  be  the  case, 
the  use  of  paper  to-day  is  so  extensive  that  it 
would  be  impossible  to  meet  the  demand  for 
one-thousandth  part  of  the  total  consumption, 
if  the  paper-maker  had  to  rely  on  rags,  and  I 
think  I  may  here  say  that  it  is  due  to  the 
engineer  and  to  the  chemist  that  we  owe  our 
cheap  Press,  and  largely  to  the  fact  that  wood 
has  been  taken  full  advantage  of  in  its  appli- 
cation to  paper-making.  For  reasons  which  I 
may  refer  to  later  on,  it  is  obvious  that 
although  England  holds  its  own  very  comfbrt- 
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ably  at  present  as  a  paper-making  country,  it 
is  not  at  all  probable  that  Great  Britain  will 
ever  produce  wood  for  paper-making  on  a 
commercial  scale.  Not  long  ago,  one  of  our 
leading  paper-makers,  whilst  referring  to  this 
subject,  observed  that  we  might  hope  to  make 
wood  pulp  here  when  we  had  the  water-falls 
and  timber  forests  of  Canada,  Norway,  or 
Sweden.  There  was  a  great  deal  of  truth  in 
that  remark,  and  although  there  are  gentle- 
men who  are  sanguine  that  we  might  make 
very  much  more  use  of  our  forests  and  unpro- 
ductive land  than  we  do,  that  we  might  turn  it 
to  good  account  for  timber  growing,  I  do  not 
think  that  for  practical  purposes  we  need,  at 
the  present  moment,  take  that  into  considera* 
tion.  We  may  (and  I  am  speaking  from 
practical  knowledge]  dismiss  Great  Britain  out 
of  the  calculation  when  we  are  dealing  with 
the  great  countries  which  are  providing  us 
with  timber  for  the  production  of  wood  pulp, 
and  are  likely  to  do  so  for  very  many  years  to 
come.  It  may,  I  think,  be  said,  roughly, 
that  the  wood>pulp  industry  has  established 
itself  and  attained  its  present  position 
during  the  past  quarter  of  a  century. 
There  was  a  time  within  my  own  re- 
collection when  the  manufacturers  of  high 
grade  papers  in  this  country  looked  ask- 
ance at  wood,  and  I  know  of  a  gmtleman 
in  the  wood>pulp  business  who  told  me  that 
about  twenty  years  ago  when  he  waited  upon 
a  well-known  Maidstone  firm,  and  tried  to  in- 
duce them  to  give  a  trial  to  good  chemical  wood 
pulp,  the  owner  of  the  mill  was  very  rude  to 
him,  and  almost  ordered  him  away  from  the 
place.  But  times  have  changed  since  then, 
and  at  the  present  moment  many  of  the  mills 
which  in  the  early  days  of  wood  pulp  derided 
its  possibilities  would  not  hesitate  to  place  a 
very  large  order  for  the  same,  at  what  they 
might  consider  a  reasonable  price.  To  those 
who  are  uninitiated  in  what  I  may  term  the 
elementary  details  of  the  wood-pulp  industry, 
it  may  be  necessary  to  mention  that  for  the 
purposes  of  a  paper  of  this  kiud,  we  must 
bear  in  mind  that  there  are,  to  put  the  matter 
broadly,  two  methods  of  transforming  raw 
wood  into  pulp. 

Mechanical  and  Chemical. 
I  have,  I  may  say,  travelled  a  great  deal  in 
the  principal  pulp-producing  countries,  par- 
ticularly Sweden,  Norway,  Finland,  the  United 
States,  and  Canada,  visiting  the  most  up-to- 
date  mills  where  all  classea^f  wood  pulp  are 
made,  and  so  havi'ibtol'^elt^QimiKunitiea 
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for  studying'  and  comparing  the  various  pro- 
cesses now  in  use.  Sweden  and  Norway  are 
countries  from  which  we  have  for  years  de- 
rived our  principal  supply  of  wood  fibre  for 
paper- making'.  Years  of  practical  experience 
have  taught  the  Scandinavians  to  produce  the 
best  wood  pulp  in  both  mechanical  and 
chemical  varieties  ;  but  although  both  Sweden 
and  Nor\i'ay  claim  to  have  enormous  forests  of 
pulp  wood,  yet  in  spite  of  the  law  in  Sweden 
which  compels  the  replanting  of  six  saplings 
for  every  tree  cut  down,  it  seems  to  me  that  at 
the  rate  at  which  the  forests  are  being  denuded 
of  their  timber  for  other  purposes  besides 
the  convetsion  into  wood  pulp,  in  less  than 
twenty-five  years  from  now  the  maintenance  of 
the  timber  supply  will  become  a  grave  question. 
While  in  South  Germany  timber  fit  for  pulping 
can  be  grown  in  fourteen  or  fifteen  years,  in 
Scand^avia  it  takes  about  forty  years. 

During  the  past  dozen  years  our  great  De- 
pendency in  the  Western  Hemisphere,  viz., 
the  Dominion  of  Canada  —  of  which  our 
distinguished  Chairman,  Lord  Strathcona 
and  Mount  Royal,  is  the  representative  in 
this  country — has  come  forward  as  a  pulp- 
producing  country,  much  to  the  relief  and 
satisfaction  of  British  paper  -  makers  ;  for, 
with  the  growth  of  Canadian  competition, 
it  has  become  an  important  factor  in  keep- 
ing the  prices  of  pulp  from  Sweden  and 
Norway  from  being  advanced  higher  than  was 
justified  in  normal  times.  So  that  the  advent 
of  Canada  into  the  wood-pulp  business  is  likely 
to  have  a  steadying  influence  in  the  matter  of 
prices.  I  am  pleased  to  say  that  Canada  is 
making  great  progress  in  the  industry  by  the 
construction  of  new  mills,  and  the  extension 
and  improvement  of  existing  mills.  Our  Chair- 
man (Lord  Strathcona)  takes  a  keen  interest 
in  the  wood-pulp  industry  of  Canada,  and  has 
been  largely  instrumental  in  its  development. 
As  a  frequent  visitor  to  Canada,  I  trust  that  the 
Canadian  Government  will  not  belong  before  it 
adopts  the  replanting  system  of  Sweden  and 
Germany.  At  present  there  j^s  but  little 
attempt  to  protect  the  colossal  and  magni- 
ficent forests  of  the  great  Dominion  of  Canada, 
which  are  the  envy  of  the  whole  world.  What 
■with  the  enormous  wastage  that  goes  on,  and 
the  serious  inroads  made  by  forest  fires  and  in- 
discriminate cutting,  Canada  will  have  to  take 
speedy  steps  to  take  care  of  the  magnificent 
and  great  wealth  which  Nature  has  endowed 
her  with  in  her  forests,  or  otherwise  she  will, 
long  before  the  present  century  closes,  be  bereft 
of  that  grand  birthright. 


In  an  essay  published  by  Reaumur  in 
the  eighteenth  century  there  is  a  suggestion 
that  it  might  be  possible  to  make  paper 
fi"om  wood,  and  in  1750  paper  was  made 
from  the  bark,  leaves,  and  wood  of  various 
trees  in  France.  The  class  of  wood  generally 
used  for  the  manufacture  of  chemical  pulp 
is  known  as  soft  wood,  and  belongs  to  the 
order  Conifers:,  or  cone-bearing  trees.  The 
common  spruce  and  the  silver  fir  are  the  chief 
species  that  supply  the  chemical  pulp  of 
Europe,  while  the  white  spruce,  black  spruc'', 
Canadian  Hemlock,  white  American  pine,  and 
the  silver  fir  furnish  the  bulk  of  wood  pulp  in 
America.  For  mechanical  wood  pulp,  poplar, 
aspen,  spruce,  and  fir  are  mostly  used. 
Although  almost  every  class  of  wood  can  be 
converted  into  pulp,  only  the  soft  coniferous 
trees  are  economically  suitable.  Trees  having 
a  diameter  of  from  6  inches  to  20  inches  at  the 
base,  and  of  about  twenty  years'  growth  are 
considered  best.  Smaller  logs  are  not  so  econo- 
mically worked,  and  larger  timber  is  usually 
cut  for  lumber.  Within  the  last  few  years  a 
great  number  of  pulp  mills  have  been  started 
in  the  southern  and  western  States  of  America, 
and  other  parts  of  the  world,  which,  in  order  to 
utilise  the  particular  class  of  wood  growing  in 
those  districts  have  adopted  somewhat  special 
methods,  and  we  now  find  wood  pulp  being 
produced  from  a  great  variety  of  woods.  The 
great  majority  of  pulp  mills  obtain  their  supply 
of  wood  in  the  form  of  round  logs  about  6  to 
10  feet  long,  while  many  in  the  lumber  cutting 
districts  use  edgings  and  other  waste  wood 
from  sawmills. 

Sawdust  has  also  been  experimented  with 
for  the  purpose  of  producing  chemical  fibre, 
but  owing  to  the  difficulties  of  getting  the 
solvent  liquor  to  circulate  readiiy  through  it, 
and  other  troublesome  features,  it  has  been 
found  to  be  impracticable.  Shavings  would  be 
more  suitable  for  converting  into  wood  fibre, 
and  are  employed  by  some,  although  their 
bulkiness  prevents  any  substantial  weight 
being  dealt  with  in  each  boiling  operation. 
They  might,  however,  be  more  conveniently 
used  if  they  were  first  put  through  some  form 
of  machine  similar  to  a  hay-cutting  mill,  and 
reduced  to  small  lengths. 

Lika  ordinary  lumber,  the  logs  employed 
for  pulp-making  are  generally  cut  by  gangs  of 
woodmen,  who  camp  out  in  the  forest  during 
the  winter  months.  In  the  early  spring,  when 
the  snow  and  ice  begin  to  melt,  the  logs  are 
easily  conveyed  to  the  bante^of  the  river, 
which,  being  at  ihisilW  "^iatttrally  ^s>vollen. 
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carries  them  down  to  Iheir  destination.  The 
log-driving  men's  duty  is  to  keep  them  off  the 
banks,  and  clear  of  obstacles,  until  they  reach 
the  saw  or  pulp  mill,  where  booms,  consisting 
of  a  number  of  logs  chained  together  endwise, 
are  stretched  across  the  river  to  prevent  them 
from  being  drifted  any  further.  By  this  means 
millions  of  feet  of  logs  are  annually  broug-ht 
from  the  centre  of  the  forests  down  to  the 
mills.  The  result  of  being  in  the  snow  and 
water,  and  the  friction  in  driving,  is  such  that 
the  logs  generally  arrive  at  the  mill  with  the 
bark  entirely  removed. 

In  Europe,  Scandinavia,  Russia,  Austria, 
and  Germany  possess  the  largest  wood  pulp 
forests,  which,  in  the  former  countries,  are  the 
natural  virgin  growth,  and  still  very  extensive, 
in  spite  of  the  enormous  quantity  annually  cut. 
In  Germany  the  original  natural  forests  have 
been  almost  exhausted,  but  owing  to  the 
wisdom  and  foresight  of  the  authorities,  they 
have  been  replanted  and  grown  under  Govern- 
ment supervision.  Undoubtedly  the  American 
continent  has  the  largest  supply  of  pulp  wood, 
but eventhe extensive  forests  oftheAdirondacks 
and  similar  districts  round  the  large  paper- 
making  centres  are  rapidly  becoming  depleted 
by  the  pulp  manufacturers.  The  State  of 
Maine  and  other  New  England  States  have 
still  enormous  quantities  of  uncut  pulp  wood, 
but  unless  measures  are  taken  to  preserve  and 
cultivate  them,  the  present  rate  of  cutting 
cannot  be  indefinitely  continued.  The  immense 
virgin  forests  of  pulp  wood  in  Canada  and 
Newfoundland  are  practically  untouched  at 
present,  but  the  day  is  not  far  distant  when 
great  demands  will  be  made  upon  these 
forests. 

Pulp  wood  is  generally  bought  by  measure- 
ment ;  the  fact  that  the  amount  of  water  con- 
tained in  the  wood  varies  so  considerably 
prevents  any  method  of  dealing  mth  it  by 
weight.  The  method  of  measuring  timber  is 
also  very  troublesome  .and  unsatisfactory, 
more  especially  by  the  tape  or  quarter-girt 
system.  Measuring  in  fathom  frames  is  costly 
work,  and,  like  pile  measurement,  varies 
according  to  the  skill  or  otherwise  of  those 
piling  the  logs.  In  America,  wood  is  genet- 
ally  bought  by  the  cord,  which  equals  128 
cubic  feet  pile  measurement.  In  Great 
Britain  and  Scandinavia  it  is  usually  bought 
by  the  fathom,  which  is  a  cubic  pile  of  logs 
6  feet  long,  and  piled  6  feet  high,  containing 
216  cubic  feet.  In  many  of  the  Continental 
countries  it  is  purchased  and  sold  at  so  much 
per  cubic  mStre. 


The  appellation,  wood  pulp,  includes  two 
distinct  varieties  having  different  chemical 
compositions  and  properties.  These  are  known 
in  commerce  as  mechanical  or  ground  wood 
pulp,  and  chemical  wood  fibre  or  wood  cellu- 
lose. The  former  is  simply  wood  ground, 
washed,  and  made  into  layers  or  sheets  ;  while 
the  latter,  or  chemical  wood  pulp,  is  produced 
by  treating  the  wood  with  various  chemicals 
to  remove  the  ligneous  and  mineral  compounds, 
leaving  the  soft,  pliable  cellulose  fibres  almost 
pure.  Of  the  chemical  pulps,  there  are  also 
several  varieties,  named  according  to  the 
chemical  solvent  employed  in  the  manu- 
facture— we  have  sulphite  wood  fibre,  soda 
fibre,  and  sulphate  fibre, '  or  pulp  prepared  by 
the  action  of  sulphate  of  lime,  caustic  soda, 
and  a  solution  of  sulphates  of  soda,  res- 
pectively. 

Woou-Stuff,  or  Mechanical  Wood  Polp. 

Dr.  Joseph  Bersch,  a  well-known  authority, 
describes  mechanical  wood  pulp  as  wood  con- 
verted by  purely  mechanical  means  into  a  fine- 
fibred  mass,  which  by  itself  may  serve  for  the 
production  of  coarser  grades  of  pasteboards 
as  well  as  for  the  manufocture  of  varions 
articles.  Its  chief  use,  however,  is  as  an 
addition  to  paper  stock  for  the  manufacture  of 
inferior  grades  of  paper.  Although  wood- 
stuff,  if  properly  prepared,  is  sufficiently  fine- 
fibred  to  be  made  into  paper  in  the  paper 
machine,  it  is  not  used  by  itself  for  this  pur- 
pose, because  such  paper  possesses  the  un- 
desirable property  of  becoming  darker  and 
acquiring,  in  a  short  time,  a  brown  coloura- 
tion when  stored  exposed  to  the  light.  The 
cause  of  this  phenomenon  is,  in  Dr.  Bench's 
opinion,  found  in  the  fact  that  the  wood-stuff 
still  contains  nearly  the  entire  quantity  of  en- 
crusting  substance — lignin,  &c. — originally 
present  in  the  wood,  these  substances  being 
subject  to  great  changes.  Hence,  in  the 
course  of  time  efforts  were  made  to  remove 
these  substances  from  the  wood,  so  that  only 
pure  cellulose  remains  behind,  which,  as  it 
does  not  show  the  already  mentioned  defects, 
can  be  used  practically  by  itself  for  the  manu- 
facture of  paper. 

Wood  for  Grindimg. 

Although  practically  every  kind  of  wood  may 
be  made  use  of  and  put  into  the  grinder,  some 
woods  are  far  preferable  to  others,  and  of  Uie 
European  varieties  of  wood,  ash,iHnden,  fir, 
pine,  and  bircH^  are  particulari^^il&d  fbr  the 
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purpose ;  whilst  beech  may  be  used,  but  is 
considerably  less  suitable. 

The  views  on  the  screen  will  convey  a  good 
idea  of  the  practical  operations. 

Mechanical  Wood  Pulp  as  Made  in  1844. 

In  1844  there  was  patented  in  Germany  a 
machine  for  grinding  wood  for  the  manufacture 
of  pulp.  The  inventor,  Keller,  sold  the  patent 
to  the  firm  of  Henry  Voelter's  sons,  who  after- 
wards used  the  pulp  in  the  manufacture  of 
"  news  "  paper. 

The  VoeltCTS  made  numerous  improvements 
in  Keller's  invention,  and  a  quarter  of  a 
century  after  it  was  patented  in  Germany  by 
Keller  this  wood  pulp  machine  was  destined 
to  play  an  important  part  in  the  United 
States,  when,  in  response  to  the  demand 
for  the  rapid  printing-  of  daily  newspapers, 
the  web  press  was  to  come  into  use. 
The  Voelters—  Christian  and  Henry—  made 
numerous  improvements  in  the  machine. 
Christian  Voelter  obtaining  patents  in  various 
European  countries— in  France  even  as  early 
as  April  nth,  1847.  Henry  Voelter  patented 
his  improvement  on  the  pulp  machine  in 
Wurtemburg,  Germany,  on  August  29th, 
1856,  and  in  the  United  States  on  August 
1 0th,  1858. 

Various  methods  of  treating  wood  previous 
to  submitting  it  to  the  action  of  the  grinders 
have  been  pressed  and  used.  By  one  process 
the  logs  of  wood,  after  being  cut  into  suitable 
lengths  for  grinding  are  treated  by  first  steam- 
ing them,  then  removing  the  acids  generated 
in  the  steaming  operation,  next  treating  the 
steamed  wood  with  alkali,  and,  finally,  grind- 
ing or  reducing  the  pieces  to  pulp.  Steaming 
has  been  resorted  to  for  the  purpose  of  re- 
moving the  bark  from  wooden  blocks  pre- 
paratory to  grinding  the  solid  parts ;  and 
wood  has  also  been  treated  with  water  sprinkled 
on  it  from  above,  and  steam  simultaneously 
applied  from  beneath  it,  in  order  to  soften  and 
cleanse  it  preparatory  to  grinding. 

But  the  process  which  we  shall  now  describe, 
which  is  that  of  Mr.  George  F.  Cushman,  of 
Bamet,  Vermont,  is  intended  to  facilitate  the 
disintegration  of  the  fibres,  when  submitted  to 
the  action  of  the  revolving  stones  by  a  pre- 
liminary cooking  of  the  block  of  wood  in  a  bath 
of  boiling  hot  water  with  lime,  soda-ash,  or 
equivalent  chemical  agent  in  solution,  to  soften 
the  block,  toughen  the  fibres,  and  lessen  their 
lateral  adhesion.  By  this  process  the  block  is 
reduced  to  pulp  with  much  less  power  than  is 
required  to  grind  a  block  not  so  treated ;  and 
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the  pulp  produced  is  claimed  to  be  softer, 
stronger,  and  more  desirable,  since  the  fibres 
are  not  broken  up  or  comminuted,  but  are  more 
nearly  in  their  natural  condition,  with  their 
lateral  beards  or  filaments  preserved,  so  that 
when  re-united  in  the  paper  sheet  special 
toughness  and  tenacity  are  attained. 

In  carrying  out  this  method,  I  believe  it  is 
usual  to  immerse  the  solid  wooden  blocks  in  a 
strong  solution  of  lime,  soda-ash,  chloride  of 
lime,  or  equivalent  chemical  agent,  kept  boil- 
ing hot  by  the  introduction  of  steam  or  other- 
wise, and  adapted  to  soften  the  blocks  in  readi- 
ness for  grinding,  and  retain  the  blocks  under 
treatment  from  ten  to  twenty-four  hours,  or 
until  the  liquid  has  had  time  to  penetrate  all 
parts  of  the  block,  and  the  lateral  adhesion  of 
the  fibres  is  so  weakened  that  they  will  readily 
separate  by  the  attrition  of  the  grinding-stone 
without  being  broken  short  or  reduced  to  a 
mere  powder;  and  as  the  chemical  action  is 
most  rapid  in  the  direction  of  the  length  of  the 
fibres,  it  is  desirable  to  cut  the  block  much 
shorter  than  is  usual,  or  to  form  tranverse  saw- 
scarfs  at  intervals  between  its  ends,  in  order 
that  the  solution  may  readily  penetrate  from 
each  end  to  the  centre,  so  as  to  loosen 
and  toughen  the  fibres  throughout  the 
block.  The  pressure  of  steam  above  the 
liquiid  in  the  tank  tends  to  force  the  solution 
into  all  the  pores  of  the  immersed  blocks  ;  then 
remove  the  blocks  from  the  tank  and  subject 
them  to  the  action  of  the  grinders  in  the  usual 
way,  kseping  a  constant  stream  of  water  upon 
the  stone,  and  the  disintegration  will  be  found 
to  be  effected  with  great  rapidity,  owing  to  the 
preliminary  treatment  received  by  the  blocks, 
and  also  that  no  washing  is  required  beyond 
what  results  from  wetting  down  the  stone.  The 
pulp  produced  is  claimed  to  be  of  superior 
quality,  and  as  the  blocks  have  absorbed  only 
so  much  of  the  chemicals  as  is  beneficial  to  the 
fibre,  it  is  in  condition  fSr  the  successive  steps 
in  the  production  of  various  grades  of  paper 
of  special  strength,  and  for  numerous  other 
purposes  in  the  arts.  If  preferred,  however, 
this  fibre  may  be  mixed  with  hard  stock  made 
of  other  material,  such  mixture  producing 
paper  or  board  of  exceptional  toughness. 

Voelter's  Machine  pgr  Cutting  or 
Grinding  Wood  and  Reducing  it  to 

Pulp. 

The  art  of  reducing  wood  to  pulp  by  subject- 
ing the  same  to  the  action  of  a  revolving  stone 
is  not  a  new  one,  machinery  fo^grindinewood 
while  a  current  of  «^ttt£!cffi^kiij^d^£the 
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stone  having  been  patented  in  France  by 
Christian  Voelter  as  early  as  1847  "  Bre- 
vets d'lnvention,"  vol.  x.,  second  series),  and 
in  England  by  A.  A.  Brooman,  of  London,  in 
1853  (-f'^  "  Repertory  of  Patented  Inventions,'* 
for  May,  1854,  p.  '410]. 

A  large  number  of  inventions  for  cutting  or 
grinding  wood  into  pulp  have  been  patented; 
but  the  enormous  development  of  the  paper- 
making  industry,  and  the  cheapening  of  paper 
during  the  last  fifteen  years  are  largely  due  to 
the  general  introduction  of  the  machine  for 
disintegrating  blocks  of  wood  and  assorting 
the  fibres  so  obtained  into  classes  according  to 
their  diflferent  degrees  of  fineness,  invented  by 
Mr.  Henry  Voelter,  of  Heidenheim,  Wurtem- 
burg,  Germany,  and  for  which  invention  he 
received  letters  patent  on  August  loth,  1858, 
from  the  United  States. 

In  all  the  processes  known  or  used  prior  to 
Voelter's  invention  the  wood  had  been  acted 
upon  by  the  stone  in  one  or  two  ways,  viz., 
either  by  causing  Ihe  surface  of  the  stone  to 
act  upon  the  ends  of  the  fibres,  the  surface  of 
the  stone  moving  substantially  in  a  plane  per- 
pendicular to  the  fibres  of  the  wood ;  or, 
secondly,  by  acting  upon  the  fibres  in  such  a 
direction  that  they  were  severed  diagonally, 
the  surface  of  the  stone  moving  diagonally 
across  the  fibres.  The  first  plan,  in  fact,  made 
powder  of  the  wood — an  obviously  unsatis- 
factory result.     The  pulp  had  no  practical 
length,  and  on  trial  proved  worthless,  or  nearly 
so.    The  second  plan  was  carried  out  by  the 
use  of  a  stone  revolving  like  an  ordinary  grind- 
stone, the  wood  being  applied  upon  the  cylin- 
drical surface  thereof,  the  fibres  perpendicular, 
or  nearly  so,  to  planes  passing  through  the 
axis  of  the  stone  and  the  point  or  locality  where 
the  grinding  was  performed ;  and  this  plan 
also  failed,  because  the  fibres  were  cut  off  in 
lines    diagonal  to  their  own    length,  and 
were  consequently  too  short  to  make  good 
pulp.     There  were  other  difSculties  attend- 
ing the   process  not  necessary    here  to 
mention.    Such  was  the  state  of  the  art  prior 
to  Voelter's  invention  ;   and  his  improve- 
ment in  the  art  consists  in  grinding  or  milling 
away  in  detail  from  the  bundles  of  fibres  which 
make  up  a  piece  of  wood  by  acting  upon 
them  by  a  grinding  surface  which  moves  sub- 
stantiallyacross  the  fibres  and  in  the  same  plane 
with  them.    In  carrying  out  this  improvement 
upon  the  art  Voelter  splits  a  log  of  wood  and 
applies  the  flat  side  upon  the  stone,  and  then 
the  stone  so  revolves  as  to  cause  points  upon 
its  surface  to  pass  the  fibres  in  lines  perpen- 


dicular, or  nearly  so,  to  the  length  of  the  fibre. 
By  this  mode  of  procedure  it  is  possible  to 
obtain  a  sufficiently  long  fibre  and  save  much 
power.  Voelter's  improvement  in  the  art  con- 
sists, further,  in  re-grinding  the  fibres  by- 
causing  ^em,  after  being  separated  firomthe 
block,  to  pass  under  other  blocks  of  wood, 
which  are  being  reduced  to  pulp  upon  the 
same  stone.  The  fibres  torn  out  at  the  first 
operation  are  thus  rolled  over  and  crushed 
again  and  separated  into  smaller  fibre. 

Voelter's  improvements  in  the  machinery 
are  in  an  arrangement  of  pockets  with  refer- 
ence to  the  grinding  surface,  so  as  to  hold  the 
blocks  of  wood  in  such  position  that  their 
fibres  may  be  separated  from  the  blocks  in  the 
manner  described,  and  whereby  fibres  may  be 
re-ground,  and  in  a  contrivance  for  feeding  up 
the  blocks  by  a  positive  feed  instead  of  by 
force  derived  from  weights  or  springs,  as 
formerly  practised ;  and  a  contrivance  for 
causing  the  feed  to  cease,  automatically. 

On  May  22nd,  1866,  Mr.  Voelter  was  granted 
another  patent  for  improvement  in  his  machine 
for  reducing  wood  to  paper  pulp,  which  patent 
was  re-issued  on  April  ajrd,  1872. 

Bachet-Machard  Process  of  Disinte- 
grating Wood. 

Messrs.  Iwan  Koechlin  and  Co.  have  carried 
on  the  Bachet-Machard  patent  at  the  Isle 
Saint  Martin,  near  Chatel  (Vosges),  France, 
and  it  has  also  been  experimented  with  on  a 
large  scale  at  Bex  and  at  St.  Tryphon, 
Switzerland.  At  the  start  the  inventors  had 
in  view  the  saccharification  of  wood,  the  paper 
pulp  being  intended  to  be  only  a  secondary 
product  of  the  manufacture  of  alcohol ;  but  in 
practice  the  inverse  result  has  been  obtained, 
the  paper  pulp  becoming  the  principal  product, 
and  alcohol  the  secondary  one. 

The  wood,  previously  sawn  in  thin  discs, 
was  thrown  into  tubs,  the  filling  of  which  was 
then  completed  with  water  and  sulphuric  acid, 
the  latter  in  the  proportion  of  one-tenth.  Each 
tub  would  contain  188  cubic  feet;  eighteen 
hours'  boiling  was  needed ;  the  discs,  were 
then  washed  as  well  as  possible  in  order  to 
eliminate  the  acid,  then  passed  through  the 
crushers  and  the  mills.  Each  31}  cubic  feet 
produced  about  330 lbs.  of  dry  pulp;  65  lbs. 
of  acid  and  136  lbs.  of  coal  were  used  for  the 
p  oduction  of  220  lbs.  of  pulp.  Calculating 
the  value  of  the  wood  at  38  cent,  per  cubic 
foot,  the  cost  of  production  of  220  lbs.  of  pulp 
would  be  8s. 

With  the  Bachet-Hachafd  method  a  brows 
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pulp  is  obtained  producing  a  good  brown  fold* 
"^ng  paper  costing  about  3s.  6d.  per  100  lbs. 
dry  pulp.  This  brown  pulp  is  easily  trans- 
formed by  a  half  bleaching  into  a  blond  pulp 
costing  about  8s.  4d.  per  100  lbs.,  and  this 
can  be  utilised  with  or  without  mixing,  for  the 
manufacture  of  wrapping  paper  and  of  all  the 
colouied  papers.  Up  to  the  present  time  a 
method  for  economically  transforming  this  into 
white  pulp  had  not  been  found  (i .  "Dictionnaire 
de  Chimie,"  Wurtz,  tome  ii.,  p.  749,  etseq.). 

The  inventors  think  that  the  tenth  of  acid, 
which  they  cause  to  react  at  212  F.  upon  the 
wood,  saccharifies  the  ligneous,  or  rather  the 
incnistating  substance  without  touching  the 
cellulose  fibres ;  thus  the  cellulose  becomes 
easily  separated  into  fibres  by  mechanical 
means.  It  is  probable  that  the  acids  modify 
the  incrustating  substance  and  render  it  friable, 
and  that  at  the  same  time  certain  principles  of 
the  wood  are  converted  into  glucose. 

The  process  is  the  same  as  with  straw  and 
esparto,  when  alkaline  washes  are  used  ;  but 
it  requires  more  energetic  boiling ;  the  propor- 
tion of  alkali  is  doubled,  and  the  boiling  done 
at  a  {ffessure  of  165  lbs. 

A  little  more  chlorine  is  ^so  required  for  the 
bleaching.  In  this  country  common  "  news" 
requires  to  have  about  20  per  cent,  of  sulphite 
to  hold  it  together  on  a  fast-running  machine. 
In  America  it  can  be  produced  with  100  per 
cent,  mechanical,  the  reason  being  that  me- 
chanical coming  direct  from  the  grinders  has 
greater  felting  powers  than  if  converted  into 
pulp  and  shipped  to  this  country.  This  point 
is  a  matter  of  considerable  economical  im- 
portance,  and  probably  accounts  for  the  differ- 
ence  got  with  fast-running  machines  between 
England  and  the  United  States  of  America. 

I  have  explained  that  mechanical  or  ground 
wood  pulp  can  only  be  used  alone  for  inferior 
grades  of  paper,  and  must  be  used  direct  from 
the  grinders  on  to  the  paper  machines.  A  com- 
bination of  about  70-80  per  cent,  of  mechanical 
wood  pulp  fibre,  and  20  to  30  per  cent,  of 
chemical  produce  the  "news"  on  which  our 
daily  newspapers  are  printed. 

The  manufacture  of  wood  pulp  is  un- 
doubtedly a  most  interesting  study  which  has 
closely  occupied  the  minds  of  eminent  scien- 
tists and  experts  for  years,  and  new  facts  are 
being  brought  to  light.  Indeed,  wood  pulp  as 
a  field  of  research,  seems  inexhaustible. 

Quite  recently  I  visited  the  important  paper 
and  pulp  mills  of  the  Munksjo  Company  at 
Jonkdping,  in  Sweden,  where  the  manufacture 
of  what  is  termed  "  Kraft"  paper  was  dis- 


covered, tradition  says  by  accident,  although 
Mr.  Hagborg  says  tliat  the  method  was  arrived 
at  after  long  and  careful  experiment. 

Wood  pulp  is  used  solely  in  the  production 
of  many  thousands  of  tons  of  boards,  which 
are  used  by  bookbindera,  paper  boxmakers, 
and  others.  I  might  mention  that  in  the 
various  pulp-producing  countries  many  million^ 
of  pounds  sterling  are  invested  in  the  prodac- 
tion  of  pulp.  A  large  proportion  of  this  is 
British  capital. 

Reverting  to  the  question  of 
Ground  Wood, 
or,  as  it  is  generally  known  in  this  country, 
mechanical,  it  may  be  said  that  the  method  of 
logging  and  of  conveying  the  cut  timber  from 
the  place  where  it  falls  into  the  mill,  is 
governed  largely  by  local  conditions,  which  I 
shall  deal  with  subsequently.  But  when  once 
the  wood  is  at  the  mill,  the  method  of  trans- 
forming it  into  mechanical  wood  pulp  is  to-day 
a  simple  one.  The  blocks  of  wood  are  put  into 
a  barking  machine,  a  common  fonn  of  which 
is  provided  with  three  knives  upon  a  rapidly 
revolving  drum.  The  blocks  of  wood  are 
brought  in  contact  with  these  knives,  and  it  is 
essential  that  the  bark  is  thoroughly  cleared 
away,  otherwise  the  pulp  will  show  dark  spots. 
Knotty  wood  is  also  objectionable,  and  as  far 
as  practicable,  knots  have  to  be  removed,  aoci 
in  many  mills  this  is  achieved  by  means  of  a. 
revoMng  auger  or  a  spoon-ahaped  auger. 
The  wood  is  cut  into  blocks  by  circular 
saws,  and  it  should  be  finally  split 
in  order  that  the  inside  of  the  wood 
may  be  examined,  as  it  is  undesirable  that 
any  decayed  timber  shall  be  made  use  of. 
Only  sound  wood  should  properly  be  used, 
as  the  effect  of  rotten  wood  is  sure  to  be  detri- 
mental to  the  pulp.  The  actual  process  of 
grinding  the  wood  is  simple.  Every  kind  of 
machine  for  grinding  consists  of  a  grindstone 
(of  sandstone),  which  runs  at  a  very  rapid 
rate,  and  against  the  surface  of  which  the 
wood  is  pressed,  the  latter  being  kept  con- 
stantly wet  by  a  copious  water  supply.  The 
wood  is  fed  into  what  are  termed  pockets,  and 
placed  so  that  its  vascular  bundles  lie  parallel 
to  the  surface  of  the  grindstone.  The  latter, 
in  revolving,  tears  from  the  wood  individual 
vascular  bundles,  and  occasionally  large 
splinters.  The  mass  is  carried  by  the  water 
into  a  vat,  in  which  the  revolving  stone  is 
placed,  and  from  there  to  the  sorting  con- 
trivances, by  which  various  sized  particles  of 
wood  are  separated  t§ffie??l^  @¥f  O^?**™* 
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modern  grinders,  the  stone  is  fixed  to  a  vertical 
shaft,  but  most  authorities  consider  a  horizon- 
tal position  preferable.  If  time  permitted,  I 
would  like  to  have  described  in  detail  the 
various  types  of  machine  in  use  in  various 
countries,  of  vhich  the  principal  ones  are; 
Voelter's,  Oser's,  Voith's,  Freitag's,  Abadie's, 
and  others.  In  this  connection  it  is  highly 
essential  that  the  water  used  shall  be  pure 
and  free  from  suspended  solid  bodies,  sand 
or  clay  being  particularly  objectionable, 
as  they  cling  to  the  pulp,  and  affect  it 
considerably  when  it  gets  into  the  paper- 
maker's  hands.  It  is,  therefore,  of  course, 
highly  necessary  that  in  establishing  the  site 
for  a  pulp-making  centre,  there  shall  be  a 
suitable  water  simply,  otherwise  the  water  used 
for  grinding  must  be  carefully  filtered,  and  in 
some  mills  where  the  water  is  not  all  that 
could  be  desired,  the  water,  after  it  had  passed 
through  the  sorting  screens,  is  collected, 
filtered,  and  again  used. 

Sorting  Pulp, 

which  follows  the  grinding,  is  a  very  important 
detail.  The  sorter  is,  in  fact,  a  kind  of  sieve 
or  series  of  sieves,  and  Voith's  shaking  sieve 
is  probably  one  of  the  best  types  in  use.  The 
frame  rests  oa  steel  springs,  and  the  cranked 
axle,  by  an  ingenious  arrangement,  secures 
aaiform  running,  whilst  the  'sieves  jerk  and 
shake  rapidly,  400-500  motions  per  minute. 
The  application  of  springs  reduces  the  wear 
and  tear  very  materially,  and  also  minimises 
tiie  noise.  The  particles  of  brown  wood,, 
having  thus  been  mechanically  sorted,  the 
pulp  is  conducted  to  the  settling  vats,  the  de- 
hydrating apparatus,  or  the  board  machines, 
as  may  be  desired.  There  are  various  pro- 
cesses for  dealing  with  the  particles  of  wood 
which  would  not  pass  through  the  sieve,  and^; 
generally  speaking,  it  may  be  said  that  they 
are  re-ground  and  again  passed  throu^  a  fine 
meshed  sieve. 

The  removal  of  water  from  pulp  is  a  very 
important  element,  which  has  to  be  taken  into 
consideration,  especially  where  the  question  of 
freight  has  to  be  considered ;  and  as  a  con- 
siderable quantity  of  pulp  has  to  be  shipped 
over  large  distances,  it  is  obvious  that  it  is  not 
desirable  to  cany  more  water  in  the  pulp  than 
circumstances  necessitate.  Therefore,  the 
importance  of  this  is  a  matter  which  has  a 
considerable  bearing  on  the  immediate  ad- 
vantage which  accrues  to  a  mill  in  the  posi- 
tion of  making  up  its  paper  from  pulp  on  the 
spot,  but  the  full  considoation  of  this  subject 


is  a  matter  which  is  rather  outside  the  scope 
of  this  paper.  There  are  many  forms  of 
drying  apparatus,  and  the  preparation  of  per- 
fectly dry  pulp  is  now  quite  practicable.  As 
bearing  upon  the  importance  of  selecting  wood 
of  the  right  class  for  the  particular  purpose 
intended,  I  may  here  observe  that  Prof. 
Winkler  made  interesting  experiments  with 
pulp  from  drfferent  varieties  of  wood,  which 
was  exposed  to  the  action  of  the  air  at  a  tem- 
perature of  between  30°  to  50"  F.,  and  he 
obtained  most  interesting  results,  which  are 
fiilly  set  out  on  page  42  of  Bersch's  book* 

To  those  of  my  audience  who  desire  to  go 
thoroughly  into  the  chemistry  of  paper-making, 
I  can  recommend  a  publication  on  this  subject 
by  R.  B.  Griffin  and  A.  D.  Little,  published 
by  Howard,  I^ckwood  and  Co.,  New  York. 
From  memory,  I  believe  the  book  I  refer  to 
was  published  in  1894.  It  contains  a  mass 
of  information  of  a  very  useful  character. 
Other  valuable  books  to  those  who  desire  to 
go  into  the  matter  of  wood  pulp  thoroughly 
are  : — "  Vegetable  Physiology  "  (Goodale), 
also  Schubert's  "  Die  Cellulosefabrikation," 
and  amongst  our  British  authorities,  the  writ- 
ings of  Mr  Clayton  Beadle,  Messrs.  Cross  and 
Bevan,  Dr.  Stevens,  and  Mr.  R.  W.  Sindall 
are  amongst  the  most  instructive ;  whilst  the 
lectures  delivered  before  this  Society  not  very 
long  ago  hy  my  friend,  Mr.  Julius  Hubner, 
of  the  Manchester  Technological  School,  also 
a£ford  much  information  on  the  subject  of 
paper-making  generally,  and  on  the  treatmeqt 
of  wood  pulp  from  the  paper-maker's  point 
of  view. 

Crushing. 
Another  interesting  process  in  the  prepara- 
tion of  mechanical  wood  pulp  was  known  as 
the  crushingprocess,  and  the  effect  is  the  [re- 
paration of  pulp  from  steamed  wood  without 
the  necessity  of  grinding.  This  has  been 
known  as  the  Rasch-Kirschner  method.  The 
steamed  wood  was  first  converted  into  small 
pieces  by  means  of  a  chopping  machine  of 
special  design,  and  then  the  wood  was  cut  by 
a  knife  mechanically  driven  lengthways  into 
shavings  of  fixed  size,  or  lengthways  as  well 
as  crossways.  The  small  pieces  of  wood  were 
then  further  reduced  by  mechanical  means, 
having  first  been  subjected  to  the  action  of  a 
stamping  milt,  and  eventually  were  put  into 
the  Hollander,  and  I  am  told  that  a  voy 
decent  class  of  brown  boards  or  stout  wrapping, 
papers  could  be  made  in  this  way,  and  it  is 
stated  that  boards  and  paper  «peoiaUy  suit- 
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aUe  for  roofing  purposes  made  by  thi^  process  mill  capitalisation  would  necessarily  be  from 

fiad  special  advantages.  Some  of  such  boards,  j^2o,ooo  to  ^^25,000 ;  and  hence  it  follows  that 

impregnated  with  coa!  tar,  were  said  to  be  to  make  10  per  cent,  on  the  capital  a  net 

specially  adapted  for  resisting  the  action  of  profit  on  the  produce  of  from  20  to  25  per 

the  weather,  and  are  described  as  "perfectly  cent,  is  necessary. 

indifferent  to  water  as  well  as  to  changes  of  Small  mills  such  as  these  form  the  majority 

temperature.*'  Attempts  have  been  made  to  in  Scandinavia ;  but  mills  of  this  class  could 

bleach  the  pulp  made  from  steamed  wood,  but  not  be  made  to  pay  in  Canada,  were  the 

^  for  as  I  can  learn  the  results  were  not  com*  biggest  mill  (Chicoutimi)  made  48,000  tons  of 

mercially  successful.  short  wet  pulp  in  six  months.    The  entire 

Although  it  may  possibly,  strictly  speaking,  capitalisation  on  this  basis  is  27  dots,  per 

%)e  somewhat  beyond  the  natural  scope  of  a  short  ton  dry  per  annum,  or,  sa:y,  £6  5s.  per 

Inief  paper  of  this  kind  to  go  into  the  com-  ton  dry  weight  (2,240  lbs.  per  year),  making 

tnercial  details  of  wood  pulp  making  as  regards  the  value  of  a  short  dry  ton  to  be  i3*5odols. 

^ost,  I  have  been  favoured  by  a  gentleman  f.o.b.    On  this  basis,  a  good  return  will  be 

who  is  in  a  special  position  to  obtain  inforraa-  shown,  viz.,  a  net  profit  of  20  per  cent,  on  the 

tion  of  this  kind  with  some  very  interesting  article  yielding  10  per  cent,  for  the  purposes  of 

figures.    I  am  told  that  it  requires  80  h.-p.  to  dividend. 

make  one  short  dry  ton  per  day,  or  say,  90  In  the  matter  of  the  general  c6st  of  good 
li.-p.  to  make  one  long  diy  ton  per  day,  so  bleaching  pulp,  of  course,  local  conditions  here, 
lhat  a  mill  developing  1,800  h.>p.  on  the  tur*  as  in  the  case  of  mechanical  pulp,  have  a  con- 
fines should  produce  20  tons  of  dry  me-  siderable  influence  ;  but  I  am  told  that  good 
chanical  pulp  per  day,  or  say,  12,000  tons  per  bleaching  pulp  may  be  produced  at  a  cost  net 
year  of  300  working  days.  Some  Norwegian  (including  everything,  with  the  exception  of 
fnills  have  veiy  small  horse-power  on  the  interest  and  depreciation)  at  about  the  follow- 
stones,  but  the  latest  and  most  modem  mills  ing  figures. 

fiave  at  least  250  h.-p.,  whilst  the  Canadian  In  Norway,  at  modem  mills,  about  £6  per 

mills  are  calculated  on  a  basis  of  300  to  350  ton  at  the  mill ;  unbleaching  qualities  would 

li. -p.  per  stone,  and  very  large  stones  are  used,  probably  cost  cbout  los.  per  ton  less.  In 

On  the  subject  of  the  actual  cost  of  producing  Sweden  the  cost  varies  considerably,  but  about 

mechanical  pulp,  I  am  told  that  a  pretty  may  be  stated  for  "news"  pulp,  and 

reliable  estimate  of  the  cost  of  the  wood  £$  ids.  for  bleaching ;  and  this  is,  I  think,  a 

necessary  to  make  a  ton  of  dry  pulp  is  ap-  low  estimate  and  can  only  be  applied  where 

fuoximately : —  the  most  favourable  conditions  are  in  opera- 
tion.    So  far,  practically,  no  success  has 

Ory  Pulp.  attended  the  Canadian  pulp  mills  in  the  manu- 

Jn  East  Norway  from   25s.       to  3O8.  facture  of  chemical  pulp,  and  this  I  attribute 

in  Nonh  Sweden  ,     22«.       to  25s.  largely  to  lack  of  knowledge  of  the  technicality 

Canada :  Lake  SU  John  and  por-  of  sulphite-making,  and  through  the  lack  of 

tions  of  Nova  Scoda                13s.  6d.  to  15s.  organisation  as  to  timber  supply.    Mills  have 

St.  Manrioe  River  and  other  dls-  Ijeen  put  down  where  timber  could  be  had 

 *5»»       *o  before  building  for  2  50  dols.  to  3  dols.  per 

iVet  Pulp  cotd  in  limited  quantities,  but  owing  to  lack 

„                    .     ,   '   of  organisation  and  adequate  securiw  for 

The  net  cost,  allowing  for  deprecution,  u  given  *         1        •        1.  t. 

,                        *^  the  contmuity  of  supply,  prices  have  been 

apOToximately  as  lollows :—  ,       ,        .     _      .    /           ,  ^  , 

Per  Ton,  forced  up  m  Canada  to  5  and  6  and  even 

^£  ^"''d*  ^                    which  is  higher  than  in  Scandi- 

Modem  mills  in  Norway,  C/a             300'  navia.     On  the  subject  of  capitalisation,  a 

Modem  mills  in  Sweden,  C/a                215   o  modem  mill  would  be  doing  well  if  capitalised 

r^Ae  St.  John                                 117   6  so  that  every      of  capital  produced  one  long 

St.  Maoiice  District                         2  10  o  dry  ton  per  year ;  but  most  mills  are,  I  think, 

capitalised  on  a  great  deal  higher  basis  than 

On  this  subject,  it  should  be  borne  in  mind  this,  and  the  fact  is.  of  course,  obvious.  This, 

<hat  the  capitalisation  of -a  modem  pulp  mill  however,  is  much  better  than  mechanical 

cs  very  high,  and  for  a  mill  making,  say,  in  making,  as  10  per  cent,  net  on  the  article  will 

Scandinavia  6,000  tons  wet,  and  3,000  tons  nearly  always  give  more  than  enough  for  a 

Ay,    f.o.b.,  value   (roughly)  jf  10,800,  the  10  per  cent,  dividen^^.g  ^j^g^  QoOglc 
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The  Use  of  Wood  in  Paper-uakihg. 

Tbe  first  time,  perhaps,  -that  wood  was  used 
to  any  appreciable  extent  in  the  manufacture 
of  paper  was  when  Koops  published  bis  book, 
in  1800  ;  but  at  that  period  it  could  not  be 
made  to  compete  successfully  against  rags. 
The  Europeao  wars  had  the  effect  of  -raising 
the  price  of  rags  at  the  beginning  of  last 
century,  so  much  so,  that  there  was  a  law 
which  prohibited  the  burial  ot  the  dead  in  linen 
shrouds. 

Mechanical  wood,  or  mechanical  pulp,  as 
we  know  it  to-day,  is,  as  I  have  already  said, 
produced  by  keeping  short  cut  [Heces  of  wood 
by  hydraulic  pressure  against  the  surface  of  a 
rapidly  rev(4ving  stone,  and  was  the  first  form 
in  which  wood  was  used  in  any  considerable 
quantity. 

Mechanical  wood  has  very  tittle  felting 
power,  and  is  only  capable  of  producing  a 
weak  paper,  which  contains  practically  all  the 
ingredients  of  the  original  wood,  and  from 
the  time  of  its  discovery  up  to  the  present  it 
has  only  been  used  for  lower  class  papers.  It* 
however,  constitutes  the  great  bulk  by  weight 
of  our  paper-making  materials,  as  a  common 
newspaper  contains  upwards  of  four-fifths  of 
this  Bubatance. 

Chemical  Pulp. 

A  great  change  took  place  in  the  manufac- 
ture of  paper  on  the  development  of  the  sul- 
phite process.  This  process  consists  in  treating 
chips  of  wood  under  a  pressure  of  about  seven 
atmospheres  mth  a  solution  of  bi-sulpbite  of 
lime  or  magnesia  for  a  period  of  from  eight 
hours  to  three  days.  The  first  patent  was 
undoubtedly  taken  out  by  Benjamin  G.  Tilgh- 
man,  gf  Philadelphia,  in  1867.  His  original 
specification  practically  covers  the  various 
methods  employed  by  subsequent  inventors. 
He  started  by  boiling  in  lead-lined  cylinders. 
Although  an  excellent  fibre  was  obtained  the 
engineering  difficulties  rendered  it  necessary 
to  abandon  his  original  process. 

The  preparation  of  wood  for  the  chemical 
process  is  somewhat  similar  to  that  employed 
io  preparing  the  wood  for  grinding.  The 
wood  is  brought  from  the  river  or  from  the  stacks 
in  the  mill  yard,  sawn  into  suitable  lengths, 
passed  through  the  barking  machine,  then 
through  the  knotting  machine,  afterwards  fed 
into  the  chij^ing  machine,  which,  at  a  great 
rate,  reduces  the  wood  into  small  chips.  It  is 
then  screened,  and  any  further  knots  which 
appear  are  removed,  and  then  the  wood  is 
taken  along  by  a  conveyer  from  the  screens  to 
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the  top  of  the  digester  house,  and  fed  into  the 
fligestera  through  the  manhole  at  the  top.  1 
have  seen,,  at  the  modem  Chemical  Pulp  Mills^ 
in  Sweden,..  Norway,  Finland,  United  States, 
and  Canada,  digesters  with  a  capacity  oF 
.15  tons  dty  pump,  and  I  have  heard  of  a  miU 
in  North ,  Sweden  with  a  digester  which  wiU 
carry  at  one  cooking  20  tons  of  dry  pulp. 

The  Pioneers  of  Cheuical  Pulp. 
The  actual  date  of  the  invention  of  woo<9 
pulp  is  more. or  less  problematical,  as  the- 
evolutiop  of  wood  pulp  has  undoubtedly  ex- 
tended over  a  very  considerable  period,  but 
the  reference  to  Tilghman  may  be  accepted  ao- 
established.  Some  years  ago  a  very  inter- 
esting correspondence  appeared  in  Pajtier 
Zeitung,  and  Professor  F.  Fittica  asserted 
that  {a)  Mitscherticb  was  entitled  to  the  honour 
of  being  recognised  as  the  inventor  of  sulphite. 
The  editor  of  Parity  ZeUung  appareDtly  did 
not  wish  to  share  the  responsibiK^  for  that 
statement,  and  I  think  the  editor  of  oar  es- 
teemed German  contemporary  was  weU  advised 
in, the  xnew  he  took,  and  in  tbe  course  of  a- 
verj'  intelligent  correspondence,  various  more- 
or  less  authoritative  people  put  forward  thc- 
names  of  Ekraan,  Tilghman,  RismuUer,  and 
others,  and  various  information  waa  Sorth- 
coming  regarding  priority,  but  the  con* 
sensus  of  opinion  seemed  to  controvert 
Professor  Fittica's  original  argument,  and 
Wochenbiatl  mentioned  C.  D.  Ekman  as  the 
father  of  the  sulphite  industry.  About  the 
year  1872  a  well-known  pubUcatimi,  la  discus- 
sing this  particular  matter,  argued  that  it  was 
due  to  Ekman  that  tbe  manufacture  of  Mits- 
cherlich's  cellulose  00  a  large  scale  was- 
rendered  chemically  possible.  Prof.  Fittica,. 
however,  who  stuck  to  his  guns  in  champim- 
ing  Mitscherlich,  said  that  Ekman  did  not 
operate  with  calcium  sulphite  accordiag  to 
Mitscherlich's  process,  but  he  used  magnesiunk 
sulphite,  a  salt  that  was  without  value  owing 
to  its  inconstancy,  and,  consequently,  was  of 
no  technical  consequence  as  compared  with- 
calcium  sulphtte,  but  subsequently  Ekman  un- 
doubtedly made  a  success  of  the  magnesiamt 
sulphite  process.  However,  his  method  was 
kept  secret  so  that  even  for  that  reason  the 
same  could  not  have  been,  in  Fittica^s 
opinion,  used  by  Mitscherlich.  In  this  cou- 
nection  it  is  worth  while  remembering  ikat 
originally  Ekman's  mill  was  in  operation  from 
1874  to  1897,  but  was,  of  course,  re -opened 
later.  Fittica  further  stated  that  Tilghman 
was  ahead  of  Mi^cf^ch@^5,^^  be  used 
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<liluted  sulphurous  ficid  for  transforming;  wood 
into  cellulose,  and  it  is  significant  that  in  the 
year  18&6  Tilghman,  in  his  patent,  No.  2924, 
mentions  "  that  an  addition  of  bi-sulphtte  of 
<alcium  to  sulphurous  acid  is  advantageous." 
However,  it  subsequently  appeared  that  he 
fiad  not  used  the  salt  alone,  nor  did  he  use  the 
<omparative1y  low  temperature  recommended 
by  Mttscherlich.  Moreover,  he  was  unable  to 
surmount  the  technical  difficulties  combined 
with  these  stated  processes,  and  subsequently 
■discontinued  his  experiments  in  the  year  1867, 
•after  struggling  for  two  years,  and  losing 
-aCQOOdols.  or  over.  In  the  year  1882,  Ritter 
and  Kellner  took  out  a  patent,  and  at  this 
time  Mitscherlich's  factory  in  Muoden  was 
flourishing,  having  been  started  in  187,^, 
and  having  made  considerable  progress,  and 
the  friends  of  Mitscherlich  claim  that  the 
■early  manufacturers,  in  a  general  and  theo- 
retical way,  operated  on  the  Mitscherlich 
principles,  their  process  differing  only  in  in- 
significant arrangements.  Prof.  Kirschner 
states  in  his  work,  "  Zellstoff,"  that  F.  A. 
Rismuller  was  the  first  to  produce  practically 
-valuable  cellulose  on  a  considerable  scale, 
under  Mitscherlich's  direction,  in  his  factory, 
The  names  of  O.  Vogel,  in  Zell,  is  also  alluded 
■to  by  Prof.  Kirschner,  but  there  is  no  evidence 
«hat  Vogel  played  any  great  part  in  the  actual 
invention,  although  there  is  evidence  that  at 
«ne  time  he  was  assistant  to  Mitscherlich,  and 
subsequently  Vogel  put  down  his  own  plant, 
which  was  arranged  according  to  the  Mits- 
cherlich process.  In  1884,  in  favour  of  Tilgh- 
man,  Mitscherlich's  patent  No.  4179  was 
suspended  by  the  German  Court,  and  history 
would  support  Tilghman's  contention.  Some 
celiaUe  authorities  poirt  out  that  sulphurous 
.acid  and  its  preparations  had  formerly  been  used 
only  for  bleaching  cellulose  wood  pulp,  and  as 
iate  as  1867,  after  the  issue  of  the  Tilghman 
4>atent,  Mr.  Krieg — whose  opinion  is  worth 
■something— emphasised  the  fact  "that  wood 
pulp  was  not  suitable  for  fine  papers."  Heldt 
states  that  in  1869  sulphurous  acid  should  not 
■ou\y  be  called  bleaching  material,  but  bad 
Jbteaching  material,  because  it  imparts  a 
yellow  colour.  At  about  that  time,  apparently 
new  methods  were  discovered  to  change  the 
■wood  into  cellulose  by  the  use  of  alkalies,  and 
it  is  recorded  that  in  1873  considerable  pro- 
gress was  made  in  this  direction.  A  year  later, 
in  1873,  Menzies  published  a  new  process, 
according  to  which  wood  was  treated  in  the 
damp  state  with  chlorine,  and  in  that  same 
jearAussedat  seems  to  have  paid  considerable 
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attention  to  bringingwood  and  chlorine  together 
in  steam  pressure.  BIyth  and  Suthby  made 
combinations  of  both  the  first  and  last  men- 
tioned methods  by  first  submitting  the  wood 
to  the  action  of  alkalies,  and  subsequently 
to  high  steam  pressure,  and  this  method 
was  amplified  and  improved  by  Ungerer. 
Then  Mitscherlich  came  into  the  market  with 
a  new  arrangement  to  use  bi-sulphite  of  caU 
cium,  and  demonstrated  that  by  a  solution  of 
calcium  sulphite  with  strong  acids,  he  pre- 
pared a  solution  of  calcium  di-sulphite. 
Following  this  success,  and  assisted  by  the 
use  of  Swedish  Patent  No.  2939,  he  succeeded 
during  that  year  in  the  performance  of  technical 
trials  on  a  large  scale,  and  in  1875  he  obtained 
a  directly  prepared  solution  of  di-sulphite, 
such  as  he  had  previously  obtained  from 
calcium  carbonate.  At  that  time  he  obtained 
the  action  of  pure  calcium  bi-sulphite  on  wood, 
preparing  the  salt  by  running  sulphurous  gas 
over  pieces  of  carbonate  of  calcium .  Afterwards 
he  constructed  a  tower  for  making  the  bi- 
sulphite of  calcium.  This  method  seems  to 
have  been  considerably  followed,  and  in  1866 
a  sulphite  mill  was  built  in  America  cn 
Mitscherlich's  lines,  and  according  to  a 
report  from  Thilmany  (1894],  the  Mits- 
cherlich process  had  been  favourably  adopted, 
and  to  such  an  extent  that  about  that 
time  there  were  forty  boilers  in  operation  in 
the  United  States  and  four  in  Canada;  anl 
the  total  yearly  product  in  the  States  at  that 
time  was  about  50,000  tons.  On  turning  to 
Muspratt's  technical  handbook  of  that  time, 
Mitscherlich  is  mentioned  as  the  inventor  of 
sulphite  cellulose.  Without  committing  him- 
self to  Stohmann,  whose  opinion  has  been  fireely 
quoted,  it  is  significant  that  this  authority 
mentions  Tilghman  and  others,  but  merely  to 
show  that  their  experiments,  as  compared  with 
Mitscherlich's  success,  had  no  weight,  since 
they  were  not  performed  in  a  practical  manner, 
and  because  they  gained  no  technical  success. 
,  Stohmann,  however,  was  subsequently  re- 
minded that  the  earliest  edition  of  Muspratt 
contained  no  mention  of  Mitscherlich,  although 
his  mill  in  Munden  was  then  in  secret  operation. 
Prof.  Fittica,  on  this  subject,  summarises  his 
opinion  in  these  words  :  "Tilghman  used  the 
sulphurous  acid,  or  he  intended  to  use  the 
same ;  but  he  did  not  use  the  sour  calcium  salt 
of  the  acid,  and  did  not  prepare  or  use  the  same 
in  its  pure  state,  in  which  condition  only  is  it 
practicable  for  that  purpose.  For  this  reason, 
Tilghman  had  to  discontinue,  after  ten  vears 
of  restless  activity. "Qjgigfejiy^GoQgf^m 


JOURNAL  OF  THE  SOCIETY  OF  ARTS, 


JOURNAL  OF  THE  SOCIETF  OF  ARTS. 


sulphite,  however,  undoubtedly  and  finally 
proved  to  be  a  suitable  preparation.  Several 
other  experimenters  also  failed  to  comprehend 
the  action  of  the  temperature,  so  that  also  io 
this  respect  we  must  give  Mitscherlich  the 
credit  due  to  him.  As  might  have  been  ex- 
pected, Prof.  Fittica's  contentions  provoked 
very  considerable  criticism,  and  some  rather 
severe  comments,  and  returning  to  the  fray, 
Fittica  says  in  1904 :  In  my  history,  in  the 
inanufaciuring  of  sulphite  stuff,  I  mentioned 
especially  that  it  was  Tilghman,  besides  others, 
who  had  already  undertaken  to  make  ezperi* 
ments  to  make  sulphite  fibre  by  means  of 
sulphurous  acids,  but  that  it  was  Mitscherlich 
who  prcvided  a  practical  foundation  to  these 
experiments,  and  he  must  be  called  the  first 
inventor  in  case  the  question  arises  as  to  a 
really  practical  invention.  The  germs  of  the 
idea  of  a  new  invention,  a  new  principle,  a 
TRW  law,  a  new  conception  of  the  universe 
only  take  root  gradually.  Each  idea  has  its 
forerunner,  and  these  forerunners  are  present 
in  every  direction.  .  .  .  The  person,  how- 
ever,- who  forms  these  ideas  in  the  practical 
shape  must  be  considered  the  inventor,  be- 
cause his  forerunners  have  not  performed  a 
technical  realisition.  .  .  .  Consequently," 
adds  Prof.  Fittica,  "  I  repeat  that  it  was 
Tilghman,  besides  others,  who  furnished  the 
idea  of  manufacturing  sulphite  fibre,  but  it 
was  Mitscherlich  who  added  hand  and  foot  to 
the  practice,  and,  therefore,  must  be  called  the 
real  technical  inventor  of  the  sulphite  cellu- 
lose fabricalion."  Quite  recently.  Prof.  E. 
Kirschner  added  a  very  important  contribution 
to  this  controversy,  and  wrote  that  Ekman,  in 
Bergvik,  Sweden,  produced  regularly  large 
quantities  of  the  valued  sulphite  pulp  in  1874. 
Thit  was  long  before  Mitscherlich,  and 
Prof.  Kirschner  adds  that  Fittica  did  mk 
apparently  seem  to  be  aware  that  magnesium 
bi-sidphite,  and  also  sodium  and  potassium 
compounds,  produced  not  only  the  same  effects 
in  the  sulphite  process  as  calcium  bi-sulphite, 
but  would  be  even  preferable  to  the  latter, 
were  it  not  for  the  higher  cost  of  the  bases 
contained  in  the  former.  Prof.  Kirschner 
went  at  some  length  to  substantiate  his  argu- 
ments by  giving  interesting  chemical  details, 
and  went  on  to  observe  that  "  seeing  that 
Ekman,  in  Bergvik,  had  not  only  raagoesite, 
but  also  lime  close  at  hand,  and  the  latter 
could  be  bought  at  a  lower  price,  we  are 
justified  in  concluding  that  Ekman  was  well 
aware  of  the  technical  conditions  offered 
by  a  magnesium  bi*sulpbite  liquor  in  contrast 


to  one  prepared  from  lime.  From  1975  and 
onwards,  Ekman  pulp  was  to  be  found  in 
European  m^ukets.  Later  on,  in  187^1880, 
the  Ekman  pulp  was  certainly  of  a  higher 
quality  and  fetched  a  higher  price  than  the- 
impure  irregular  material  from  Hana-nnndeiir 
where  the  Mitscheriich  process  was  beiDg- 
worked."  Kirschner  further  controverted  the 
suggestion  that  the  poor  qualities  attributed 
to  Ekman  pulp  by  Fittica  were  not  justifiable^ 
and  he  argued  that  Mitscheriich  was  largeljr 
a  copyist  of  RismuUer  and  Vogel.  To  tbos«- 
who  are  sufficiently  interested  in  the  subject,  ah 
perusal  of  Ekman's  and  Francke's  patent 
speciGcations  for  the  manufacture  of  sulphite- 
pulp  will  probably  be  of  considerable  historical 
interest,  and  I  am  indebted  to  Mr.  Claytorv 
Beadle  for  a  perusal  of  the  same.  This  patent 
seems  rather  to  bear  out  the  contention  that  at 
a  certain  period  quiie  a  number  of  distin- 
guished men  were  struggling  to  place  what  we- 
rtow  term  chemical  pulp  on  a  commercial  basis, 
and  that  Ekman  contributed  considerably  to 
the  solution  of  the  difficulty. 

C.  D.  Ekanan  (a  persevering  Swedish' 
chemist),  who  died  last  year  at  Graveseod^ 
therefore  appears,  in  my  judgment,  to  have- 
been  the  first  to  make  a  commercial  success 
of  the  sulphite  process.  He  set  to  work  ii> 
1873,  using  a  solution  of  bi-sulphite  of  mag- 
nesia. His  process  was  worked  secretly  untik 
about  1879,  when  it  was  introduced  into  the- 
llford  Mills,  near  London ;  after  which,  ii» 
1884,  the  proprietors  of  the  patent  erected 
large  mills  at  Nortbfleet,  where  the  process 
was  conducted  by  the  Ekman  Pulp  and  Paper 
Company,  and  was  finally  abandoned  in  thifr 
country  in  1903-1904.  it  being  no  longer 
possible  to  compete  with  foreign  countries,  mk 
account  of  the  cost  of  timber. 

The  great  difficulty  in  the  way  of  makings 
the  sulphite  process  a  success  was  due  to  the* 
corrosive  action  of  the  sulphite  liquor.  This- 
liquor  quickly  eats  through  iron,  and  has  a 
certain  amount  of  action  upon  lead.  Lead, 
linings  were  at  first  used  at  Northfleet,  but 
owing  to  the  difficulty  of  **  creeping,"  lead 
had  to  be  abandoned.  The  "creeping"  is- 
due  to  the  difference  in  the  expansion  of  the 
lead  and  the  outer  lining,  causing  the  lead  to- 
"  pucker."  I  am  informed  that  the  first  lining- 
came  away  completely,  like  a  jelly  out  of  a 
mould.  Many  linings  were  substituted,  among- 
them  cement.  The  difficulty  was  finally  over- 
come by  introducing  a  brick  lining. 

Wood  pulp  for  paper-m^king  was  manu- 
factured at  Gun^RiiidffpUcO^gm.  rary- 
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many  years  ago  on  the  site  of  the  Guardbridge 
Paper  Company's  mills.  It  was  also  made  at 
Brace's,  at  Kinleith  Paper  Mills.  The  Messrs. 
Tait  have  made  wood  pulp  at  their  paper  mills 
at  Inverurie  for  over  twenty  years  past.  Then 
a  plant  was  erected  at  Inverkeithing. 

In  England,  Ekman  made  pulp  at  Ilford. 
Mr.  Edward  Partington,  one  of  the  most  ex- 
perienced authorities  on  wood  pulp  in  this 
country — who  would  have  been  with  us  to- 
night but  for  the  fact  that  he  is  leaving  for  the 
Continent— made  pulp  for  years  at  Glossop. 
The  Kellner- Partington  Paper  Pulp  Company 
also  made  putp  at  their  mills  at  6arrow-in- 
Fumess. 

Mr.  (now  Sir  John)  McDougall,  ex-Chairman 
of  the  County  Council,  made  wood  pulp  at 
Millwall. 

Then  there  was  another  company  at  Goole — 
which  made  pulp  in  1890,  but  is  now  discon- 
tinued— and  the  West  Hartlepool  Company, 
which  also  made  wood  pulp.  Some  seventeen 
or  eighteen  yeara  ago,  I  remember  being 
invited  to  the  mills  of  the  fast  Lancashire 
Paper  Company,  where  in  a  small  bnilding  I 
saw  wood  pulp  being  made  by  what  was  then 
known  as  the  Graham  process. 

A  Scotch  friend  tells  me  that  the  Guard- 
bridge  Soda  Pulp  Mill  was  erected  in  1870-71, 
and  it  worked  for  about  two  years  or  so.  The 
boilers  were  of  Mr.  Sinclair's  patent  vertical, 
having  conical  ends,  the  fire  being  underneath, 
having  spiral  flue  so  that  the  gases  ascended 
and  passed  through  an  iron-funnel  chimney  on 
the  top.  To  prevent  the  burning  of  the  wood, 
there  was  provided  a  perforated  cage  having 
1}  inch  space  between  said  cage  and  outer 
shell  for  the  liquor.  There  was  a  down-take 
pipe  about  5  inches  diameter  to  take  down  the 
liquor  through  the  centre  of  the  cage.  This 
down-take  pipe  was  removable,  so  that  it  could 
be  taken  out  when  the  boiler  was  being  filled. 
These  boilers  were  10  or  la  feet  deep,  and 
about  4  feet  diameter,  the  working  pressure 
being  about  200  lbs.  per  square  inch.  Caustic 
soda  was  used,  and  the  wood  was  boiled  off  tn 
three  hours> 

The  Goote  Company  commenced  making 
pulp  in  1890,  but  has  not  been  in  operation  for 
some  time.  The  North  Eastern  Pulp  Company 
also,  turned  out  pulp,  but  is  not  now  doing  so. 

Messrs.  Brown, .  Stewart  and  Co.  had 
digesters  at  Newton  Paper  Mills  and  at  Dal- 
mamock  Hills  for  making  their  wood  pulp ; 
but  this  also  has  all  been  discarded.  This 
was  about  twenty  years  ago. 

In  those  day**  the  cost  by  Francke's  process 


of  wood  and  chemical  plant  for  the  production 
of  30  tons  of  sulphite  pulp  per  week  was  esti- 
mated at  ;^8,ooo,  and  with  the  Ekman  pcoces&- 
—then  just  at  work  at  Ilford— 13, 000  to- 

14.000  was  spent  on  plant,  machinery,  and 
wood  to  produce  20  tons  per  week.  The  cost 
of  raw  wood  to  make  a  ton  of  paper  at  Hull  or 
Liverpool  was  estimated  at  ^^5. 

In  the  eariy  days  of  sulphite  pulp  manufac- 
ture I  went  to  Sweden  and  studied  th& 
bi-sulphide  process  at  Francke's  mills.  Mr. 
Edward  Partington  and  Mr.  James  Galloway 
about  this  time  visiting  the  same  mi.ls,  with 
the  view  of  adopting  the  process.  Subse- 
quently Mr.  Partington  erected  a  sulphite  wood 
pulp  plant  at  Glossop,  and  worked  a  system  of 
bis  own.  In  1844  Keller  took  out  letters  patent 
in  Germany  for  a  wood-pulp  grinding  machine, 
but  for  want  of  capital  sold  it  to  Voelter. 
J.  Macfarlane,  of  the  Canada  Paper  Com- 
pany, told  me  that  he  first  introduced  wood  to- 
the  country  in  1874,  that  he  offered  some  bass- 
wood  to  ^-uce's  of  Kinleith — and  was  laughed 
at.  He  finally  offered  them  a  farthing  per 
pound  over  and  above  the  market  price  for  the 
paper;  the  pulp  was  eventually  accepted,  and 
proved  such  a  success  that  the  Bruces,  very 
naturally,  kept  the  matter  to  themselves  as  long 
as  possible. 

The  Partington  process  acquired  by  the 
American  Sulphite  Pulp  Company  about  1884 
was  the  first  to  be  made  use  of  in  the  United 
States  of  America.  It  was  also  conducted  io 
this  country  by  the  Kellner- Partington  Paper 
Company,  but  was,  I  believe,  abandoned  a  few- 
years  ago. 

Mitscherlicb,  who,  by  the  way,  was  Professor 
of  Chemistiy  of  Munich,  bfgan  his  experiments- 
with  the  sulphite  process  about  1876,  and  later 
on  went  to  Thodes  Mill,  near  Dresden,  and 
1>as  already  been  referred  to.  He  started 
commercially  about  1881. 

Many  lawsuits  were  fought  in  respect  of  th& 
rival  patents,  which  showed  very  close  re- 
semblance in  their  claims.  Behrend,  in  1883, 
disputed  the  validity  of  the  Mitscherlich- 
patents  on  the  grounds  of  the  priority  of 
Tilghman  British  patents,  and  the  German 
Board  of  Patents  concluded  that  the  Mitscher- 
lich.process  did  not  differ  from  that  of  Ttlgh- 
man's  to  entitle  it  to  protection.  There  were- 
numerous  patents,  in  connection  with  the  lining 
and  the  digester  which  we  need  not  refer  to  ia 
detail. 

The  treatment  by  the  sulphite  process 
consists  first  of  all  in  preiKUjng  the.Hquor. 
This  is  done  by  caii«a^b$neL3l^2lfiL^  sul- 
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phurous  acid  obtained  by  burning  either 
pyrites  **  (sulphide  of  iron]  or  sulphur  in 
ovens,  and  conveying-  the  vapour  up  from  the 
bottom  to  the  top  of  a  tower  of  about  105  feet 
in  height,  paclced  with  Itmeatone — a  spray 
of  water  is  introduced  at  the  top  and  trickles 
through  the  limestone.  The  vapour  combines 
with  the  water  to  form  sulphurous  acid,  which 
acts  upon  and  dissolves  the  limestone,  forming 
bi-sulphite  of  lime.  In  the  Ekman  process,  a 
stone  consisting  chiefly  of  magnesia  is  used, 
whereby  bi-sulpbite  of  magnesia  is  produced. 
The  liquor,  standing  at  about  11"  Tw.,  and 
containing  about  two<thirds  of  the  sulphurous 
acid  in  the  free  state  and  one-third  in 
combination  with  lime,  is  run  into  a  sulphite 
digester,  which  is  closely  packed  with  chips 
of  the  wood  until  the  liquor  just  covers 
over  tiie  wood.  The  lid  is  put  on,  steam  is 
introduced  until  the  temperature  slowly  rises 
to  abont  loo"  C.  This  causes  all  the  air  firom 
the  pores  of  the  wood  to  escape  and  the  solu- 
tion to  take  its  place,  and  lakes  a  few  hours. 
The  temperature  is  then  increased  by  the 
introduction  of  further  steam  until  it  slowly 
rises  to,  say,  ii7<*C. ;  115**  is  about  the  tem< 
perature  at  which  chemical  action  "begins  to 
take  place  ;  120*'  is  the  maximum  temperatiu-e 
above  which  it  is  unsafe  to  go.  The  tempera- 
ture, therefore,  roust  be  maintained  within 
these  limits  during  the  process  of  boil- 
ing. The  progress  is  judged  by  with- 
drawing samples  of  the  liquor  and  examm* 
ing  their  colour,  sedimentation ,  and  by 
other  means.  W'lien  the  process  is  com- 
plete, the  digester  is  blown  off,  the  pulp 
washed  with  hot  water,  after  which  it  is  put 
into  potchers,  where  it  is  further  washed,  and 
then  it  is  passed  through  screens  for  separat- 
ing out  any  untreated  particles,  and  collected 
in  the  machine,  in  the  form  of  sheets  contain- 
ing 50  per  cent,  moisture,  packed  into  bales 
for  shipment. 

If  required  in  the  bleached  state,  when  in 
the  potcher,  it  is  mixed  with  solution  of  bleach- 
ingpowderfrom  10-20  percent,  of  the  weight  of 
the  material,  emptied  into  "  steeping  "  tanks. 
When  the  chlorine  is  exhausted,  the  liquor  is 
allowed  to  drain  away,  and  the  bleached  pro- 
duct restored  to  the  potchers  and  treated  in 
the  same  way  as  the  unbleached  product. 

Chemical  wood  pulps  now  enter  into  the 
manufacture  of  the  highest  class  papers, 
and  such  a  degree  of  excellence  has  been 
achieved  in  this  that  only  an  expert  could  tell 
the  difference  between  a  chemical  wood  fibre 
paper  and  an  expensive  all  rag  paper. 


Soda  Process. 

The  heating  is  effected  either  by  means  of 
coils  or  live  steam.  When  the  latter,  allowance 
must  be  made  for  the  amount  of  condensatioo. 
Little  makes  the  statement  that  the  tempera- 
ture can  be  raised  quickly.  1  have,  however, 
reason  to  know  that  with  soft  soda  aspen  the 
temperature  has  to  be  raised  slowly  and  with 
the  utmost  care,  and  also  lowered  again.  The 
filling  of  the  boiler  is  similar  to  that  of  the 
sulphite ;  the  full  pressure  is,  however,  reached 
as  quickly  as  possible,  and  maintained  until 
the  end  of  the  treatment,  the  pressure  formerly 
adc^ed  being  from  60  to  75  lbs.  per  square 
inch,  but  latterly  it  was  employed  at  about  100 
lbs.  per  square  inch,  and  sometimes  110.  The 
time  of  boiling  is  from  eight  to  ten  hours  :  as 
the  pressure  is  increased  the  strength  of  the 
liquor  can  be  somewhat  diminished.  Unlike 
the  sulphite  pulp  that  obtained  by  means  of 
the  soda  process  is  of  a  greyish  brown  colour, 
whilst  the  liquor  is  a  darkish  brown  and  of  a 
peculiar  odour.  This  liquor  contains  the  in- 
crusting  and  resinous  matters  in  combination 
with  the  soda  as  a  soluble  soap. 

Caustic  soda,  being  an  expensive  chemical, 
has  to  be  recovered.  This  is  effected  by 
evaporatmg  the  liquor  down  to  a  thick  syrup, 
after  which  they  are  made  to  flow  into  a  re- 
volving furnace,  where  they  catch  on  fire,  their 
own  organic  matters  supi^ying  a  large  amount 
of  heat  necessaiy  for  the  incineration  as  well 
as  f(H'  the  evaporation  of  the  weaker  liquors. 
The  evaporation  is  much  economised  by  the 
adoption  of  what  is  known  as  the  triple  or 
quadruple  effect  evaporator,  by  means  of  which 
the  water  is  removed  at  the  least  possible  ex- 
penditim  for  fuel.  The  incinerated  ashes  as  dis- 
charged from  the  furnace  appear  in  greyish  and 
blackish  masses  in  the  form  of  a  sort  of 
clinker.  This  mass,  consisting  of  carbonate 
of  soda  mixed  with  carbon,  is  "lixiviated'*  or 
treated  in  hot  water,  whereby  the  soluble 
carbonate  of  soda  goes  into  solution,  leaving 
a  black  mud  of  charred  and  useless  matter, 
from  which  the  liquor  is  freed  by  sand  filtra- 
tion. The  clear  liquor  standing  at  fiT>m 
16-20°  Tw.  is  heated  in  iron  coppers,  and 
causticised  by  treatment  with  caustic  lime, 
whereby  the  carbonate  of  soda  is  converted 
into  caustic  soda,  and  the.  caustic  time  into 
carbonate  of  lime  or  chalk.  The  chalk  fr>rms 
a  ssludge  at  the  bottom  of  the  vessel,  from 
which  the  remainder  of  the  Hguor  can  be 
removed  by  filter  pressing. 

The  sludge  is  pumped  intQ  a  fiUec  press  to 
remove  the  liquocj§tilidl^ifcrii@i@giff  water 


Mtv  i«*  194' 


JOURNAL  OF  THE  SOCIETF  OF  ARTS. 


caused  to  percolate  throu^^  to  remove  the 
last  traced.  A  clear  caustic  Itquor  is  ready 
to  be  used  again  in  the  process  of  boiling. 
The  process  of.  recovery  results  in  a  certain 
amount  of  loss  of  the  soda,  amounting  to 
about  15  per  cent.  This  has  to  be  made  good 
by  the  additimi  of  a  certain  amount  of  caustic 
or  carbonate  of  -  sodA.  .  Soda  wood  pulp  is 
generally  of  stuff  of  the  nature  of  sulphite, 
and  though  of  darker  colour,  is,  as  a  rule, 
easier  to  bleach.  Of  recent  years  the  soda 
process  has  gone  to  a  large  extent  out  of  use 
and  has  been  replaced  by  the  sulphate  pro- 
cess. This  process  consists  in  treating  wood 
chips  in  an  iron  digester  with  sulphate  of  soda 
containing  in  the  first  instance  a  certain 
amount  of  caustic.  The  process  is  conducted 
very  much  like  the  soda  process.  It  is  carried 
up  to  the  stage  of  the  recovery  process  in  a 
similar  manner;  in  the  soda  process,  how- 
ever^ the  recovered  ash  con^sts  of  carbonate 
of  soda,  whereas  in  the  sulphate  process 
the  recovered  ash  consists  of  sodium  sul- 
phide and  sulphate  of  soda.  The  liquor 
ready  for  using  again  consists  of  caustic  car- ' 
bonate,  sulphide,  and  sulphate  of  soda.  The 
process  is  cheaper  than  the  soda  process, 
because  instead  of  making  up  for  the  loss  of 
the  soda  by  the  addition  of  caustic  or  car- 
bonate, it  is  made  up  with  sulphate  of  soda, 
which  is  a  much  cheaper  chemical ;  sulphate 
passioif  through  the  recovery  process  is 
reduced  by  the  mganic  matter  to  sulphide ;  a 
conuderable  amount  of  this  sulphide  is  de- 
composed through  the  treatment  of  the  wood, 
giving  rise  to  sulphuretted  hydrogen.  The 
gases  emanating  from  a  sulphate  factory 
render  it  necessary  to  conduct  the  process  in 
districts  where  noxious  factories  are  not  inter- 
fered with. 

A  great  deal  of  the  wood  pulp  sold  as  soda 
pulp  is,  I  am  assured  by  a  leading  expert,  in 
reality  sulphate,  and  he  tells  me  the  proportion 
appears  to  be  increasing  every  year.  On  this 
subject  I  am  unable  to  express  an  opinion,  but 
I  am  quite  certain  the  British  paper-maker 
secures  delivery  of  chemical  pulp  capable  of 
being*  used  for  the  purpose  intended. 

Possibilities  of  Wood  Products. 
Vrof.  £.  Ffubl  has  recently  published  a 
very  interesting  book  on  "  Paper  Yam :  Its 
Production,  Properties,  and  Uses."  In  this 
book.  Prof.  Pfubl  gives  an  account  of  the 
progress  that  has  been  made  in  producing 
yam  from  threads  prepared  by  a  wet  felting 
of  fibres,  and  the  results  are  most  interesting. 


The  raw  material,  consisting  largely  of  chemical 
wood  palp,  is  dealt  with  in  a  special  manner 
in  the  beating  engine,  so  as  to  reduce  the 
length  of  the  fibres  to  the  necessary  extent,, 
and  convert  the  whole  into  a  good  felting- 
paper  pulp.  The  pulp  is  then  brought  on  to 
a  Fourdrinier  machine,  and  a  layer  of  this- 
pulp  produced  in  the  ordinary  manner,  aCtef- 
which  it  is  divided  into  a  number  of  narrow- 
bands,  which  bands  are  twisted  by  mechanicaV 
means,  and  converted  into  threads.  Accord- 
ing to  Prof.  Pfuhl  there  are  two  processes- 
in  practical  working.  One  is  for  the  produc- 
tion of  a  material  known  as  "  xyltrfine  '*  based 
on  the  patents  of  Claviez  and  Co.  In  this,, 
the  strips  of  pulp,  as  they  come  away  fronk 
the  machine,  are  wound  on  to  reels,  and  these- 
reels  are  then  fixed  to  revolving  forks,  so* 
that  on  winding  the  strip  off  the  reel,  it 
receives  the  necessary  twist,  and  is  mechani- 
cally floated  otherwise.  Hie  material  pro- 
duced yields  a  strong  yam,  and  is  so  cheap- 
that  a  complete  suit  of  clothes  can  be  sold 
for  7s.  to  IDS.  It  is  further  stated  that  it  caa 
be  washed  without  being  damaged  in  any  way. 
Silvaline  is  also  produced  at  Golzern-Grimma- 
on  the  lines  invented  by  Herr  R.  Kron.  Here 
paper  is  divided  into  strips  and  subsequently 
spun  into  threads,  and  the  machinery  is  very 
delicate  and  beautiful.  The  first  factory  was- 
erected  in  Spain,  near  Bilbao,  and  another 
factory  has  been  erected  in  Holland.  Other 
factories  at  Rattimau  and  Mesterliti,  ink 
Germany,  are  being  erected,  and  enter- 
prise is  extending  to  Russia,  and  there  is  no^ 
doubt  that  silvaline  and  xyloline  will  enter  into- 
direct  competition  with  jute,  and  possibly  coarse 
cotton  yarn. 

The  rapidity  of  the  progress  made  in  this- 
branch  ot  technology  is  a  marvel  among- 
modern  enterprises,  and  it  is  doubtful  if,  in. 
the  history  of  the  nations  of  the  world,  any- 
one industry  has  achieved  such  a  success  in- 
comparatively  so  short  a  period  of  time. 
Probably  few  realise  what  an  amount  of  wood 
pulp  the  publication  of  our  daily  newspapers- 
requires.  I  may  here  remark  that  one  Londoni 
"daily"  has  recently  entered  into  a  contract 
for  the  purchase  of  10,000  tons  of  paper 
per  annum  for  three  years,  and  I  think  it 
would  be  fair  to  estimate  that  each  day  one  of 
our  large  London  daily  papers  consumes  lo 
acres  of  an  average  forest.  Wood  pulp  owes- 
its  wide  range  of  application  to  the  fact  that 
it  is  a  material  that  can  be  made  to  any 
degree  of  consistency,  firom  a  delicate  almost 
intangible  fabric  to^f^^^^^^^^^^r^ 
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as  metal.  It  can  be  dyed  to  any  colour  or  shade ; 
it  can  be  rendered  fire  and  waterproof ;  and  in 
the  hands  of  the  chemist  may  be  converted 
into  a  number  of  very  uselul  comliittations. 

Ekman,  it  is  not  generally  known,  succeeded 
in  producinf^  a  substance  which  he  called 
"Dextrone,"  from  sulphite  liquors.  This 
substance  had  special  qualities.  It  could  be 
mixed  with  glue  and  precipitated  in  the  form 
of  leather  when  diluted  with  water  only.  It 
«ould  be  used  in  giving  strength  to  brown 
papers,  in  weighting  jute,  or  as  a  mordant 
for  dyes.  It  was  of  the  nature  of  tannin, 
•and  yet  it  had  quite  distinct  properties. 
Seeing  that  for  every  ton  of  chemical  wood 
pulp  ^duced  about  a  ton  of  dextrone  would 
be  recovered  from  the  liquors,  an  enormous 
quantity  could  be  produced  if  required.  This 
substance  was  not,  I  think,  manufactured  in 
England  after  the  Ekman  works  stopped 
making  pulp.  Capt.  Partington  has  recently 
made  use  of  sulphite  liquors  for  watering  the 
coads,  and  claims  to  get  very  excellent  results. 

Wood  pulp  is  now  used  for  the  manufactiu'e 
of  nitro-celluloses.  For  explosives  the  pulp 
bas  to  be  of  a  special  nature.  It  is  also  used 
under  the  name  of  "Cellulose  Wadding," 
prepared  under  Feirabend's  Patent  No. 
3061.  where  it  leplaced  cotton  wool  for 
surgical  bandages,  giving  most  excellent 
results.  It  is  also,  as  Pfiihl  reminds 
us,  coming  into  use  io  the  form  of 
paper  in  narrow  strips,  which  are  afterwards 
spun  into  filaments  and  woven  into  garments, 
such  as  under  Kellper-Turq  processes  and  the 
Silvaline  Yam  process.  Then,  of  course,  it  is 
used  in  coosideraUe  quantities  now  for  manu- 
facture of  artificial  silk.  According  to  the 
Stern  process,  it  is  converted  into  viscose  by 
Cross,  Bevan  and  Beadle's  process,  and  then 
spun  into  fine  portions  through  a  special  solu-' 
4ion  from  which  it  emerges  in  the  form  of 
filaments.  For  this  product  the  inventors— all 
three  British  by  the  way — were  awarded  the 
Orand  Prix  at  tlie  last  Paris  Exhibition.  They 
have  also  received  numerous  other  valuable 
awards. 

lu  America,  where  they  have  no  esparto, 
(he  printing  papers  for  process  blocks  can  be 
produced  by  the  aid  of  aspen,  which  fibre 
•under  the  soda  process  makes  a  good  sub- 
stitute for  esparto.  I  think,  perhaps,  not 
sufficient  attention  has  been  paid  to  the  sub- 
ject of  the  great  differences  in  the  qualities  of 
papers  made  Irom  wood  pulp  according  to  the 
kind  of  pulp  used  and  the  process  adopted. 
Thus,  on  the  one  hand,  we  were  able  to  pro- 


duce soft  and  spongy  papers,  excellent  for 
filter  papers,  and,  on  the  other  hand,  imitation 
parchments  firom  Mitscherlich  pulp,  close, 
transpareut,  grease-i»oof,  the  latter  being  pro- 
duced by  the  aid  of  the  basalt  lava  beater  roll. 

Then  we  have  the  milk  of  lime  process, 
whereby  bi-suiphite  liquor  is  now  produced  by 
passing  ihe  fumes  of  sulphur  through  milk  of 
lime  instead  of  by  allowing  it  to  pass  up 
towers  filled  with  limestone,  which  is  the 
general  system  io  use  in  Sweden  and  Noway. 
Hie  liquor  made  by  the  milk  of  lime  |vocess 
is  identical  with  that  of  the  ordinary  method, 
but  it  has  the  great  advantage  that  it  produces 
a  solution  of  absolute  uniformity  in  strength,  a 
difficult  thing  with  the  limestone,  but  a  very 
important  thing  for  ensuring  regularity  in  the 
coc^. 

Digester  Linings. 
One  of  the  most  important  things  in  the 
history  of  wood  pulp  has  been  the  question 
of  digester  linings.  The  Mitscherlich  lining 
in  1894  consisted  of  tarred  pitch  to  protect 
the  shell,  then  a  layer  of  thin  sheet  lead,  and 
on  top  of  this  two  courses  of  specially  acid- 
resisting  bricks,  formed  with  tongue  and 
groove,  cement  being  used  sometimes  with 
the  bricks.  Some  foreign  mills  place  the 
lining  of  lead  between  the  two  courses  of  brides. 
In  a  digester  heated  by  indirect  heat,  a  coating 
of  the  sulphite  of  lime  can  b±  fffoduced  on  the 
surface,  which  gives  a  protection  for  the  metal. 
Jung  and  Lindig  used  the  coating  of  double 
silicate  of  lime  and  iron.  Kellner  took  out 
numerous  patent  s  for  cements,  consisting 
either  of  ground  slate  and  silicate  of  soda,  or 
powdered  slate  and  glass  and  Portland  cement. 
One  of  the  earliest,  and  one  of  the  most  suc- 
cessful, linings  was  prepared  by  Wenzel, 
consisting  of  a  special  cement,  for  the  most 
part  a  manufacture  of  Portland  cement  and 
silicate  of  soda,  set  in  blocks  in  wooden  moulds 
made  to  conform  to  the  shape  of  the  digester. 
Finally,  excellent  results  were  obtained -by  the 
use  of  Portland  cement  alone,  which  in  many 
cases  is  reinforced  by  a  facing  of  special  brick 
or  tile,  the  usual  thickness  of  the  cement  lining 
being  4  in.  All  cement  linings  are  more  or  less 
perous  when  applied,  but  in  use  soon  fill  up  with 
sulphate  and  sulphite  of  lime.  After  numerous 
years  of  work,  a  great  many  failures,  a  great 
many  patents,  lawsuits,  and  infringements,  a 
brick  has  been  introduced  for  lining  which 
answers  the  purpose.  Until  a  suitable  lining 
could  be  devised,  the  sulphite  process  could 

not  be  regarded  as  a  success.   As  eail^ 
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troubles  with  the  Hniags  made  it  impossible  to 
make  pulp  cheaply,  and  the  corrosion  of  the 
shell  contamiDated  and  discoloured  the  pulp, 
most  of  the  pulp  on  the  market  now  as  soda 
pulp  is  in  reality  made  under  the  sulphate  pro- 
cess, which  consists  of  a  liquor  containing 
sodium  sulphate,  sulphite,  carbonate,  caustic, 
which  before  burning  to  ash  is  fortified  by  the 
addition  of  sulphate  of  soda,  the  sulphate  being 
reduced  to  sulphite  during  the  process  of  re- 
covery. This  process  is  cheap,  but  the  nau- 
seating gases  evolved  during  the  process  at 
one  time  made  it  a  difficult  matter,  except  in 
aut<of-the>way  districts. 

Methods  in  the  Mill  Rbtolutionisid. 

I  think  I  might  point  out  that  the  intro- 
duction of  wood  pulp  has  had  a  consider- 
able efiFect  upon  the  way  that  mills  are 
constructed  nowadays  in  this  country.  Before 
the  introduction  of  wood  the  raw  materials 
were  treated  from  beginning  to  end  in  the 
mill ;  now  a  mill  buys  wood  pulp,  which  is 
put  direct  into  the  beaters,  all  the  preliminary 
jprocesses  being  obviated  (except  if  bleached). 

As  to  the  permanency  of  wood  papers,  there 
is  still  difference  of  opinion.  Mr.  Clayton 
Beadle  tells  me  he  would  not  like  to  recom- 
mend even  the  very  best  bleached  wood  in 
paper  required  to  be  of  an  absolutely  lasting 
■character,  but  would  give  the  preference  to 
mixtures  of  cotton  and  linen.  But  it  should  be 
remembered  that  every  year  sees  improvements 
ip  the  treatment  of  wood,  resulting  ip  a  more 
lasting  and  durable  fibre.  In  course  of  time  we 
may  be  compelled  to  alter  our  views. 

The  complete  statistics  bearing  on  the  sub- 
ject are  much' too  lengthy  and  complicated  to 
attempt  to  read  in  the  limited  time  at  my  dis- 
posal. They  will  be  found  in  the  Appendix.  I 
may,  however,  trouble  you  with  one  or  two. 
figures:— 

In  1903,  we  imported  into  Great  Britain 
2 1 1 ,823  tons  of  chemical  dry  pulp,  of  the  stated 
value  of  j£i,842,o82.  This  came  chiefly  from 
Sweden  and  Norway,  and  only  1,356  tons 
■were  sent  to  as  from  British  Possessions.  Of 
•chemical  wet  pulp  we  introduced,  in  1903, 
J  1, 279  tons  almost  entirely  from  Sweden 
and  Norway,  and  value  was  ^^82,012.  In 
the  same  year  we  imported  mechanical  dry, 
4,268  tons,  of  the  value  of  ^£30,192  ;  and  of 
mechanical  wet,  we  imported,  in  1903,  336,788 
Ions,  of  the  value  of  £7S2,2^-j. 

It  is  worth  noting  that  Canada  supplies  us 
«rith  a  by  no  means  insignificant  portion  of  the 
mechanical  wet  pulp. 


In  1901,  Canada  sent  us  48,551  tons,  and  in 
1908,  Canada  supplied  us  with  71,664  tons  of 
the  value  of  157,918.  In  this  class  of  pulp, 
Sweden,  in  1903,  sent  the  pulp  of  the  value 
of,  roughly,  j^ioi.ooo;  but  Norway  received 
^£490,949  for  the  mechanical  wet  wood  pulp 
sent  to  us  for  that  year. 

According  to  official  figures,  British  paper 
makers  paid  t — In  1903 — ^^1,642,082  for  chemi- 
cal dry  pulp;  ;£82,oi2  for  chemical  wet; 
^^30,192  for  chemical  dry,  and  j£752,397  for 
mechanical  wet,  being  a  total  of  ^^2, 506, 583. 

I  should  be  very  sorry  indeed  to  trespass  on 
any  contentious  ground  or  to  encroach  on 
political  subjects,  but  without  taking  any  side 
in  the  matter  I  may  say  that  in  connection 
with  the  fiscal  controversy,  in  the  event  of  a 
duty  being  put  upon  manufactured  articles 
coming  mto  this  country,  it  may  be  somewhat 
difficult  to  classify  certain  kinds  of  wood  pulp 
in  this  connection.  It  is  a  rather  debateable 
point  as  to  whether  certain  classes  of  wood 
pulp  are  manufactured  articles  or  not,  or  to 
what  extent  it  may  be  termed  "raw  material." 
I  believe  Mr.  Chamberlain  is  credited  with 
having  been  good  enough  to  look  upon  wood 
pulp  as  raw  material,  but  I  do  not  think  that 
this  is  exactly  a  subject  which  is  likely  to 
cause  paper-makers  or  pulp  producers  many 
sleepless  nights  in  the  immediate  future, 
although  the  time  may  come  when  the  question 
will  have  to  be  considered  from  the  point  of 
view  to  which  I  have  alluded. 

Appendix  I.— Patents. 
As  will  be  understood,  a  very  large  number  ' 
of  patents  have  been  taken  out  by  those  con- 
cerned in  the  development  of  wood  -  pulp 
making,  and  in  importance  relating  to  the 
same.  The  following  may  be  taken  as  cover- 
ing some  of  the  most  important  patents  from 
1867,  when  Tilghmanwas  granted  the  initial- 
patent  • — 

Archbold,  George.    1883 ;   manufacture  of  paper 
pulp. 

 ;   mantfjcture  of  paper 

pulp. 

Biron,  Jean  B.  .  1867  ;   ^isintegcating  wood  to  fomi 
pulp,  &c. 

Ekman,  CarlD.  *i882;  treating  wood. 

— —  ;  method  of  treating  wood. 

 ■    ■--   ;   treating  fibrotu  vegetable 

snbstances  to  obtain  fibre   Huitahle  for  paper 

making. 

Francke,  David  Olto.     1884  ;  manuractnre  of  paper 
pulp. 

Graham,  James  Anthony.    1S83 ;  treating  fibrous 
wibstance..  Digitized  by  GoOglc 
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Haskell,  J.  R.  1867;  treating  and  wpanting 
'  vegetable  fibret.  [Not  on  sulphite  process,  but 
his  claim  covers  first  steammg  the  Bbres  and  then 
condensing  steam  by  shower  of  cold  liquor  so  as  to 
force  liquor  into  the  wood,  as  in  later  pateitts  of 
Mittcberlicb.] 

KeUner,  Charles.  1886 ;  method  o(  n»ng  paper  to 
prevent  the  sulphite  and  ground  pulp  from  laming 
yellow.  [He  predpiutet  the  roaia  siae  with  a  sol* 
phite  salt.] 

Ifinthom  Daniel.    1885  ;  treating  vegetable  fibre. 
Mitscherlicfa,  Alex.  1886 ;  bdling  fibres  with  sulphite. 
 1886;  papa  pulp  (process  for 

mannfacturing). 
 1889 ;  mannfactnring  thread  from 

short  fibre. 

Fictet,  R.  P.  18S5 ;  manabctiseof  pnlp  from  wood 
matter. 


Uv  19. 1*03. 

Fond,  Goldsbnrg  H.    1886;  manuractnre  of  paper 

pulp  from  wood. 

■  —    1886;  machiDe  for  manuEac- 

tnre  of  wood  pnlp. 

■   1886;  manofactute  of  wood 

pulp. 

Ritter,  Eagen  Baroo,  and  Carl  Kellner.    1885 ; 

apparatus  and  maau&ctnre  of  bdlulose  from  wood  . . 
 ,885. 

progress  ormaaubctoiing  cellulose. 

 .  1886; 

;»ogress  for  manufacturing  sulphites. 

nighman,  B.  C.  1867;  treating  vegetable  sub- 
stances for  making  paper  pulp. 

 1869;  jwogreas  of  treating  vege*- 

table  substances  to  obtain  fibre. 

Wheelwright,  Charles  S.,  and  George  E.  MarshalL 
1884 ;  ai^nUus  for  treating  wood. 
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II,— The  Pulp  IiiPtttTED  ikto  Gsut  Britain  duumo  the  homtb  of  April,  1905,  was  : — 


Quantities. 


Uonth  ended  joth  April. 

FouT  Month!  enilcd  jotli  April. 

1904. 

190J. 

1904- 

1905. 

Mechanical: — 

I>7  

TOBS. 

473 
26.666 

Tom, 

228 
'9,145 

Tout. 

628 
15.770 

Tom. 
2,284 

8<.953 

ToBt. 

2.548 

86,597 

Tons. 

2,168 
60,538 

a7,i39 

»9»373 

16,398 

84.237 

89,145 

62,706 

Chemical : — 

Wet  

14,226 
3.745 

11,478 

1.859 

13.650 
985 

51-983 
7.949 

46,215 
8,049 

53.149 
6,260 

17,971 

13,337 

14,635  . 

59,93* 

54,264 

59409 

Total  of  Pulp  of  Wood 

45,110 

32,710 

31.033 

144,169 

143*409 

iai.115 

Value. 


Month  ended  30th  April. 

Four  Uoaths  ended  joth  ^ril. 

1903. 

1904. 

1905- 

1903. 

1904. 

1905- 

Mechanical : — 

I 

2,348 
60,515 

1,047 
42,41a 

C 

3.141 
36,244 

£. 

12,273 
191,135 

£. 

12,443 
189,874 

£, 

11,05s 
140,230. 

;^6a.863 

43.459 

39,385 

203,408 

202,317 

151,288 

Chemical : — 

111,340 
13.761 

9*^587 

7,2-8 

115,076 
3.193 

4i»,i32 

30,607 

362,507 
30,800 

443,86* 

25.353 

/l2S,IOI 

97.865 

118,269 
157-654 

44 1.739 

393.307 

469,222 

Totaldeclared  value  of  Wood  Pulp  , . 

^187,964 

141,324 

645.147 

Diuili^ed 

595.624 

Coog 

620,510 

\^ — 
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m.— GREAT  BRITAIN. 


lupOETs  OF  Wood  Pulp  compiled  from  the  Blue  Book  op  Annual  Statruent  of  Tkadb, 

Years  1901,  1902,  1903. 


QuutEtiei. 

Value. 

19^3. 

1902. 

Tana. 

84,955 
52,161 

2.324 
3.535 
1.635 

2,984 

Tods. 
2,404 
102,174 

57.413 
3.870 

5,309 
1-576 
2,878 

695 

Tons. 

3.907 
127,510 
62,446 
5.362 
4,669 
1,884 

3,705 
904 

c 

746,237 
457,074 
21,950 
35,000 
13.908 

63.491 
25,640 

£ 

18.443 

824,825 
466,213 
32,665 

46,776 
12,984 

23,848 

5,591 

£ 

29,906 

971.065 
490,354 
45.843 

40,615 

14.52' 

31.254 

7.179 

»55/>94 

176.319 

210,467 

1,363,300 

1,431.345 

1,631.337 

18,707 

9,124 

1,356 

154.742 

76,210 

10.745 

mM 

185.443 

211,823 

1,518,042 

'.507.555 

1,642,082 

5.638 
8.383 
35* 

4.587 
8,358 
216 

4,908 
16.339 
32 

36,986 
42,371 
3.151 

20,994 
42,281 
1,929 

19,908 
62,846 
158 

M.372 

13. 161 

21,279 

82,508 

65,204 

82,012 

774 

5.322 

_ 

13,161 

21,279 

87.830 

65,204 

82,012 

4,122 
2,464 

75 
710 

3.789 
62 

3.957 
2.394 
55 
858 

1,727 
100 

3.067 
2,278 
36 
245 

464 

31.500 

16,784 
42  r 
5,605 
27.667 

337 

23,861 
12,539 

397 
8.450 
11,743 

550 

<3.557 
10,785 
224 
2,258 
1,022 
2,288 

11,231 

9.091 

6,250 

82,314 

57.540 

30,134 

2,078 

2,012 

13 

'4.503 

8,740 

58 

.  13,309 

11,103 

6,263 

96,817 

66,280 

30,192 

.  8,847 
187,386 
87 

32,014 
211,196 

46,000 

217.933 
1,191 

27,929 
532,942 
295 

73,203 
5 '6,059 

100,863 
490,949 
2,567 

.  196,320 

243,210  i  265,124 

561,166 

589,262  594,379 

.  48,551 
1,328 

72,635  71,664 
247  1  - 

137.789  1    169,420  .  157.918 
4,440  '         494  1  — 

.  49,879 

72,882 

71,664 

142,229      169,914  '  157,918 

.  246,199 

316,092 

336,788 

703,395  i  759,176  752,297 

 — — C — /^^nliia  _ 

Chemical,  Dry, 

FVom  Rosrit   

„  Sweden  

„  Norway  

Gennaoy  

„  Holland  

„  Portugal  

United  States  of  America 
Other  Foreign  Conntries 


From  British  Possessions  

Total  .. 

Chemical,  Wet. 

From  Sweden  

„  Norway  

„   Other  Foreign  Countries      . .    . , 

Total  from  Foreign  Countries 

From  Canada  

Total  „ 

Mechanical,  Dry, 

From  Sweden  

„  Norway   .. 

Germaoy  ..   /. , 

„  HoU«id  

4,  United  States  of  America  . .  . . 
„   Other  Foreign  Coontries     . .    . , 

Total  from  Foreign  Countries 

From  Canada  

Total    ,.  .. 


Mechanical,  Wet, 

From  Sweden  

,,  Noni-ay  

„     Other  Foreign  Countries 


Total  from  Foreign  Countries 


From  Canada  

Other  British  Possessions 


Total  from  British  Possessions 
Total  .. 
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DISCUSSION. 

The  Chaixuan,  in  (^xidiig  the  discassion,  said 
that  tht  author  bad  gi\-eii  a  most  interesting  history  of 
the  mano&ctare  of  wood  pulp,  one  of  the  Important 
and  neceuary  factors  in  paper-making.  Not  very 
long  ago  paper  was  produced  almost  exclu^vely  from 
rags,  from  linen  rags  especially;  and  perhaps  even 
to-day  the  best  paper  was  made  from  that  material, 
except  that  produced  by  that  most  ingenious  people, 
the  Japanese.  He  had  seen  examples  of  Japanese  paper 
which  excelled  anything  produced  in  this  country, 
it  being  po^ble  to  split  a  sheet  of  thin  Japanese 
paper  into  two  leaves.  The  Japanese  excelled  in  so 
many  tbingr,  as  people  in  the  West  had  learned 
within  the  past  few  years,  that  one  was  not  snrptised 
to  find  that  even  ia  piq>er-malung  they  were,  in  some 
reflects,  in  advance  of  Eaglaikd.  In  referring  to  the 
sources  from  whidi  wood  for  pulping  purposes  was 
secured,  the  author  had  referred  to  Scandinavia,  other 
parts  of  Europe,  and  Canada.  In  Canada  there  was 
one  Fedend  Government  and  nine  or  ten  provinces, 
in  four  of  which  the  forests  belonged  to  the  province 
and  not  to  the  Federal  Government,  In  the  other 
provinces,  and  in  that  great  district  which  was 
formerly  under  the  control  of  the  Hudson's  Bay 
Company,  or  Rupert's  Land,  the  quantity  of  wood 
vbich  could  be  obtained  was,  he  believed,  almost 
without  limit.  The  author  faad  advocated  that  some 
means  of  rqilanting  thould  be  adopted  similar  to 
those  canted  out  in  Scandinavia and  probably 
he  knew  that  a  Department  of  Forestry  had  been 
estaUished  in  the  country  which  was  giving  con- 
siderable attention  to  the  subject.  But  Canada 
Was  in  a  somewhat  different  position  from  Scan- 
dinavia. There  was  a  very  considerable  emigra- 
tion from  Scandinavia  every  year,  while  on  the  con- 
trary, in  Canada,  especially  in  the  North- West,  the 
imm^gmticm  was  very  large  indeed,  so  that,  to  a  great 
extent,  it  was  necessary  to  dear  the  forests  in  at6ia  to 
produce  the  milHons  and  millioDs  of  bosbels  of  wheat 
which  were  grown,  and  came  in  large  quantities  to 
this  country.  He  had  no  doubt  that  in  a  very  few 
years  Canada  could  send  wheat  in  sufficient  quantities 
into  the  United  Kingdom  to  supply  the  requirements 
of  the  whole  of  the  people  of  the  Motherland.  He 
did  not  wish  to  trench  upon  politics,  but  he  knew  that 
the  people  of  Canada  as  a  whole  were  most  anxious  to 
have  the  closest  possible  relations  in  trade  and  other 
respects  with  the  Mother  country.  It  had  already 
given  a  preference  to  England,  redudng  the  duties  on 
almost  everything  imported  from  this  country  by  one- 
third  compared  with  foreign  connlries,  and  it  was 
aaxioQB  to  continue  that  preference.  There  were 
already  a  number  of  large  pnlp  and  paper  mills  in 
Canada,  but  they  were  few  compared  with  what  tboe 
would  be  in  a  few  years ;  and  Canadians  would  gladly 
welcome  English  people  with  means  who  would  go 
over  and  help  in  producing  in  larger  quantities  what 
he  believed  was  as  good  wood  pulp  as  was  to 
be  obtained  Irom  any  country.    Canada,  with  its 


vast  forests,  which  were  one  of  the  most  im- 
portant assets  of  the  Dominioo,  was  capable 
of  {xoduring  timber  and  pulp  to  a  greater  ex- 
tent than  any  country,  even  the  United  Sutes. 
A  calculation  had  been  made  that  in  the  Province  of 
Quebec  alone  there  were  forests  equal  to  190  or  303 
millions  of  cords  of  wood.  Last  year  one  millioa 
cords  of  wood  were  exported  from  Canada  to  the 
United  States,  the  advantage  of  which  could  have 
been  secured  by  English  people  if  they  bad  only  gone 
to  Canada  and  erected  mills  for  the  production  of 
palp.  Canada  desired  to  be  00  the  most  cordial 
terms  with  ihdr  cousins  in  the  United  States,  and 
they  happily  were  so  now ;  but  the  people  of  Cana4a 
liked  to  see  thor  fiiends  from  Uie  Mother  country 
coming  and  sharing  in  the  profita,  instead  of 
allowing  so  innrh  to  go  out  of  the  family,  and 
where  they  would  be  we-comed,  not  as  stnmgen- 
or  foreigners,  but  as  their  own  people.  The 
paper  had  been  most  interesting  and  instructive,, 
and  he  was  sure  all  the  members  were  under  verj 
great  obligation  to  the  authw  for  enlightening  them 
on  a  subject  of  such  importance.  Canada  also  ex- 
celled in  its  water-power  over  any  other  country,  and 
the  principal  falls  were  all  used  for  industrial  pur- 
poses. Even  hundreds  of  miles  away  from  what  was 
called  dvilisation,^  in  the  interk»-  of  Labrador,  pnlp 
ctHupanies  were  at  woo-k  cutting  down  the  forests  and 
converting  the  wood  into  pnlp. 

Mr.  Clayton  Beadle  thought  the  author  faad 
done  justice  to  the  various  inventors  who  had 
severally  and  -  coUectively  made  the  industry  so  great 
a  success.  Too  much  stress  had,  however,  been  laid 
on  the  work  of  the  first  inventor,  Tilghman,  who  only 
went  so  far  as  to  make  use  of  sulphurous  add.  In  addi- 
tion to  the  use  of  that  add,  and  getting  somewhat 
indifferent  results,  he  foresaw,  the  possibilities  of 
making  use  of  it  in  conjunctiotL  with  various  bases, 
and  in  his  ^)ed6cation  he  protected  various  bases 
conjunction  with  anlphurous  acid;  but  it  was  left 
to  the  great  men  who  followed  him— fVaake,  Mits- 
eherlich,  Kellner-Fartington  and  Flodgvist— by  the 
emplc^rment  of  the  same  bases,  to  make  it  a 
realisation.  He  had  taken  considerable  interest  in 
one  aspect  of  -  the  subject,  viz.,  in  so  far  as  it  affected 
the  manufacture  of  mechanical  wood  pulp.  On 
different  occasions  he  bad  collected  information  as  to 
the  amount  of  power  consumed  in  reducing  vaiitna 
classes  of  raw  material  to  a  condition  suitable  for 
the  paper  machine,  which  told  an  important  tale. 
The  material  which  required  the  least  eqtenditnie  of 
power  to  reduce  it  to  the  con^tioa  of  pulp  was 
chemical  pnlp,  mechanical  pulp  leqnfaing  six,  seven, 
or  eight  times  die  aaHnmt  of  power;  and  in  the 
intermediate  class,  such  products  as  mauilla  and  jute 
required  double  the  amount,  and  hnen  somewhere 
about  four  or  five  times  the  amount.  There  was, 
tfaerefc»ei  the  curious  anomaly  that  the  substance 
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paper  required  the  greatest  amount  of  ezpoiditure  of 
energy  for  its  production.  However  well  provided  a 
country  might  be  with  timber  suitable  for  the 
manufacture  of  mechanic^  polpt  even  if  it  was 
to  be  had  for  the  asking,  it  would  be  impossible 
to  convert  the  wood  into  such  pulp  if  the  country 
were  not  endowed  with  large  water*laUB,  because  the 
cost  of  conversion  was  so  enormous  as  to  render  tt 
commercially  impracticable.  For  instance,  in  a 
coontry  where  a  powor  had  to  be  devdoped  by  means 
of  coal  ibr  steam  raising,  the  owt  wcnld  be  between 
30  and  50  times  greater  than  where  water-fiiUs  were 
harnessed  and  used  Hat  the  purpose.  It  was  a  sine 
qua  non  that  the  country  must  not  only  have  the 
a\*aflable  supplier  of  timber,  but  also  the  water- 
power  for  the  profitable  conversion  of  wood  into 
palp ;  and  when  all  the  water-falls  were  harnessed 
and  made  use  of  for  the  industry,  then  the  country 
had  reached  the  end  of  its  tether.  That  state  of  affaiis 
would,  he  thought,  he  bronght  about  in  Norway 
and  Sweden,  before  many  years ;  but  in  no  part  of 
the  world  was  there  a  greater  amount  of  water-power 
available  for  the  coorermm  of  wood  into  mechanical 
pulp  than  in  Canada.  The  prospects  in  that  country 
were,  therefore,  Teiy  encooragiiig. 

Mr.  R.  W.  SiNDALL  said  he  understood,  from 
reliable  records,  that  38  per  cent,  of  Canada,  amount- 
ing to  1,400,000  square  miles,  12  times  the  area  of 
Great  Britain  and  Ireland,  was  timber  land,  so  that 
(here  was  still  plenty  of  wood  in  the  country.  With 
regard  to  the  important  question  of  replanting,  the 
Canadian  Government  were  waking  up  to  the  fact 
<hat  the  forests  should  be  regarded  as  a  kind  of  Bank, 
•or  capital,  from  which  only  the  interest  should  be 
■drawn  in  the  shqie  of  matore  trees.  In  earlier  years 
the  Govermnent  sold  the  right  to  cut  o\*er  a  certain 
area  for  a  given  number  of  years,  and  obviously  it 
was  to  the  interest  of  the  iirm  operating  in  that  par- 
ticular locality  to  cut  out  as  much  timber  as  they  could 
an  the  time  regardless  of  those  who  were  to  follow. 
If  some  system  were  adopted  for  licensing  the  locality 
he  thought  the  difficulty  would  be  overcome.  The 
Government  had  now  issued  strict  regulations  in 
T^ard  to  the  cutting  of  timber;  for  example,  they 
vonld  only  allow  trees  of  a  certain  diameter  to  be  cat 
•cown,  and  stringent  regnlations  as  to  fires,  and 
'SO  on  were  also  laid  down,  the  result  being  that  It 
'vas  to  the  interest  of  a  firm  to  operate  in  an  intdli- 
£ent  and  sdentific  manner.  The  authorities  at  the 
Bureau  of  Forestry-  in  Quebec  were  alive  to  the  facts 
of  the  case ;  and  one  might  be  sure  there  would 
always  be  plenty  of  wood  in  Canada  proWded  only 
the  interest  of  the  Bank,  in  the  shape  of  mature 
trees,  was  drawn.  It  might  be  of  interest  if  he 
■stated  that  out  of  every  ton  of  wood  put  into  a 
digester  to  make  chemical  wood  pnlp,  50  per  cent, 
of  the  weight  of  the  wood  went  down  the  drain  in 
the  form  of  useless  liquor ;  so  that  the  energies  of 
chemists  and  othen  should  be  devoted  to  making 


iiome  use  of  the  by-products,  in  that  way  saving  some 
of  the  tremendous  waste  which  at  preient  existed. 
If  the  Government,  or  some  association  of  manu- 
facturers established  a  laboratorj'  in  which  investiga- 
tions of  that  nature  could  be  carried  out,  vast  strides 
would  be  made  in  the  manufacture  of  wood  pulp 
and  its  allied  products.  At  present  very  little  use 
was  made  of  the  liquor,  and  the  time  was 
fast  approaching  when  the  question  must  be  taken 
in  hand.  If  the  Government  took  some  action  it 
would  soon  be  ai^iarent  that  the  manufacture  of  wood 
pnlp  had  yet  much  to  accmnplisb.  As  a  matter  of 
fact,  very  little  was  known  about  wood  palp. 
Although  manufacturers  had  had  30  years*  experi' 
ence,  a  paper  had  ]et  to  be  made  from  wood 
cellulose  showing  the  lasting  quality  of  pSper 
made  from  rags.  There  was  no  reason  why  that 
should  not  be  accomplished,  and  he  hoped,  as  a  result 
of  the  paper,  greater  interest  would  be  taken  in  the 
sol^ect  than  had  hitherto  been  the  case.  The  d^ly 
issue  of  a  halfpenny  paper,  mth  a  circulation  of 
200,000  copies,  consumed  no  less  than  200  trees  in  the 
preparation  of  wood  pulp.  P'ortnnatdy,  however, 
they  would  re-appear  some  day  in  another  form ;  the 
ptfen  would  be  burnt,  and  the  carbon  in  them 
be  given  out  as  carbonic  add  gas,  which  would  be 
absorbed  by  the  trees ;  so  that  the  paper  would  go 
back  into  the  forest  as  wood,  and  come  back  again 
a  few  years  hence  In  the  fi3nn  of  a  newqwper. 

Mr.  L.  Gaster  inquired  whether  the  author 
could  g\vi  the  value  of  the  finished  product  com- 
pared with  the  value  of  the  raw  material,  because 
that  the  cost  of  the  energy  used  hi  its  conversion 
would  be  obtained.  He  thought  Mr.  Beadle's  esti- 
mate when  he  said  that  to  develop  power  by  means 
of  coal  would  cost  from  20  to  50  times  more  than 
where  the  power  of  waterfalls  could  be  utilised,  was 
somewhat  exaggerated.  In  his  experience  (i\*e  or  six 
times  was  nearer  the  mark. 


Mr.  Phillips,  in  reply,  said  the  question  of  the 
finished  product  was  extraneous  io  the  subject  under 
discussion,  and  would  invcdve  a  paper  almost  as  long 
as  the  one  he  has  given. 

The  Cbaikuan,  in  proposing  a  hearty  vote  of 
thanks  to  the  author  for  his  interesting  paper,  said 
be  thought  a  great  and  good  work  was  being  done 
the  Society  in  encouraging  gentlemen  like  Mr. 
Phillips  to  read  papers  on  subjects  of  such  universal 
interest. 

The  resolution  having  been  carried  unanimously, 
Mr.  Pfaillips  briefly  acknowledged  the  compliment, 
and  thanked  Lord  Strathcona  fijc  his  Idwlness  in 
taking  the  chair.  Digiti?edbyCj[OOglC 
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AUSTRALIAN  LABOUR  COLONIES.* 

The  various  States  of  the  Commonweallh,  in  their 
eagerness  to  attract  an  a^^cuHural  population,  are 
offeriug  every  facility  for  intending  settlers,  especially 
those  desiroBs  of  forming  communities  based  on  tlie 
co-operative  principle.  In  New  South  Vales  the 
State  Minister  for  Lands  may  set  apart  certain  areas 
for  the  purpose  of  estftblisbing  labour  settlenKnts. 
A  settlement  is  placed  under  the  control  of  a  Board, 
which  enrols  such  persons  as  it  may  thinic  fit  to 
become  members  of  the  settlement ;  makes  regula* 
lions  concerning  the  work  to  be  done ;  apportions 
the  work  among  the  members  ;  and  equitably  dis- 
tributes wages,  profits,  and  emoluments  after  pro- 
vidjjjg  for  the  cost  of  the  maintenance  of  the  members. 
Any  trade  or  industry  may  be  established  by  the 
Board,  and  the  profits  apportioned  among  the  en- 
rolled members,  A  Board  is  constituted  as  a 
corporate  body,  with  perpetual  succesuon  and  a 
common  seal,  and  the  land  is  leased  to  the  Board 
as  such,  in  trust  for  the  members  of  the  eettlement, 
for  a  period  of  twenty  -  «ght  years,  with  right 
of  renewal  for  a  like  term.  When  a  Board 
has  enrolled  such  a  number  of  persons  as  the 
ilinister  for  Lands  may  approve,  it  may  apply  for 
monetary  assistance  on  behalf  of  the  members  of  the 
settlement.  The  Minister  has  power  to  grant  an 
amount  not  eiceeding  £21  for  each  enrolled  member 
who  is  the  head  of  a  family  dependent  upon  him; 
£30  for  each  married  person  without  a  ftmQy ;  and 
^15  for  each  unmarried  person.  On  the  expiration 
of  four  years  from  the  commencement  of  the  lease, 
and  at  the  end  of  each  year  following,  eight  per  cent, 
of  the  total  sum  paid  to  the  Board  becomes  a  charge 
on  its  revenues,  until  the  total  amount  advanced, 
with  interest  at  the  rate  of  four  per  cent.  [>er  annum, 
has  been  repaid.  In  Victoria,  areas  of  land,  not 
exceeding  1,500  acres  in  extent,  may  be  set  apart  for 
the  purpose  of  labour  colonies,  to  be  vested  in  five 
trustees,  appointed  by  the  Governor.  For  the  pur- 
pose of  aiding  the  trustees,  provision  is  made  whereby 
persons  sabscribing  to  the  funds  of  such  a  colony 
may  annually  elect  a  committee  of  management,  con- 
sisting of  four  members.  The  joint  body  (trustees  and 
committee)  is  empowo^d,  on  a  day  determined  in  each 
case  by  the  State  Minister,  to  admit  to  such  a  colony 
any  person  who  shall  be  entitled  to  such  benefits  as  the 
rules  of  the  colony  may  prescribe.  The  trustees 
and  committee  of  each  colony  must  establish  and 
conduct  the  same ;  and  they  have  all  the  powers 
and  authority  necessary  to  enable  them  to  improve 
the  position  of  the  colony  and  make  it  self-supporting. 
They  may  establish  and  maintain  any  industry  they 
please,  and  dispose  of  the  proceeds  thereof.  A 
subsidy  of  £2  for  every  £1  received  the  trustees 
and  committee  from  public  and  private  subscriptions 
is  payable  by  the  State  Government.  Tbe  moneys 
received  being  disbursed  in  the  payment  of  allowances 
for  work  to  |>ersons  employed  in  the  colony ;  in  the 
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construction  and  maintenance  of  necessary  buildings  ; 
and  in  purchasing  provisions,  clothing,  building  ma- 
terials, stock,  seed,  and  agricultural  implements.  Id 
Queensland,  the  area  granted  to  a  colony,  which 
must  not  exceed  10,000  acres  in  extent,  is  vested  in 
five  trustees,  who  are  empowered  to  establish  and 
manage  any  trade  or  industry.  A  subsidy  not  ex- 
ceeding £i,aoo,  either  conditionally  or  otherwise, 
may  be  granted  to  a  labour  colony  from  Parlia- 
mentary appropriations  for  such  poiposes.  In 
Victoria,  special  facilities  are  afforded  for  the 
establishment  of  village  settlements,  a  sum  of 
£^7'i79  having  already  been  granted  in  aid  of 
those  which  have  been  formed.  The  area  occu- 
pied comprises  57,588  acres,  and  improvements 
to  the  value  of  ^,'254,955  have  been  effected.  The 
number  of  settlers  actually  residing  on  the  30tb 
June,  1904,  was  1,758,  and  the  number  not  residing, 
but  improving  their  holdings,  133,  nuking  a  total  of 
l.Sqi  inoccnpation.  The  number  of  persons,  mclnding 
wives  and  children,  residing  on  the  date  indicated 
was  8,536.  In  Queensland,  special  provimon  is  made 
by  law  for  the  settlement  of  little  communities,  so- 
that  settlers  may  live  together  in  townships  for 
mutual  convenience,  on  allotments  not  exceeding 
one  acre  in  extent,  and  with  farms  of  80  acres  in 
close  proximity  to  their  residences.  The  freehold  of 
these  farms  may  be  secured  generally  on  tbe  same 
terms  as  those  upon  which  agricultural  farms  not 
exceeding  160  acres  in  area  may  be  acquired,  with 
the  additional  privileges  that  residence  on  an  allot- 
ment in  the  township  is  hdd  to  be  equivalent  t» 
residence  on  the  farm,  and  one-fifth  of  the  required 
improvements  may  be  made  on  the  allotment. 
Ample  provision  for  the  establishment  of  village 
settlements  is  also  made  m  South  Australia  and  in 
Western  Australia,  where  there  is  an  abundance  of 
land  well  adapted  for  farming  and  orchard  purposes. 


TUSCAN  OLIVE  OIL. 
Acc(Hrdiog  to  tbe  Acting  British  Consul  at  heg- 
hom,  the  last  oil  crop  has  not  come  up  to  the 
expectations  entertained  during  the  early  part  of  last 
year.  The  yield  of  oil  may  be  safely  pat  at  less  than 
half  a  full  crop,  possibly  not  much  more  than  one- 
third.  Some  of  the  chief  producing  districts,  such 
as  Calci,  Montemagno,  and  Lungomonte,  in  the 
province  of  Pisa,  famed  for  the  high  quality  of  their 
produce,  have  bad  but  a  bare  fraction  of  a  crop.  The 
olive-growing  districts  of  the  adjoining  province  of 
Lucca  have  been  much  more  favoured  in  this  respect, 
and,  indeed,  the  bulk  of  this  season's  crop  has  come 
from  this  source.  On  the  other  hand,  a  favourable 
circumstance  has  been  the  almost  complete  absence 
of  the  oIiv«  fiy,  hence  the  fruit  has  been  gathered  in 
general  in  perfectly  sound  condition,  and  oil  of  choice 
quality  has  been  obtained,  such  as  fully  to  maintiun 
the  supremacy  of  Tuscany  over  all  other  oil-producing 
centres.  Riviera  and  Apulia  oils  are  considered  to 
come  next  to  Tuscan  in  order  of  meijtj  though  a 
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good  way  behind.    The  lower  cost  of  these  oils 
«au5es  them  to  be  preferred  to  Tuscan  in  some 
auariiets  where  price  and  not  quality  is  the  chief  con- 
sideration.   The  Nice  olive  oil  trade  is  based  chiefly 
upon  Apulian  (Bari)  oil.    French  sardine  packers 
in  general  make  use  of  Bari  oil  in  thai  trade,  and 
when  the  sardine  fishery  is  good,  buy  large  qoantitiet 
of  it.   The  cheaper  tvutds  of  sard^ei,  find  Bari  oil 
<oo  expendve,  and  resort  to  the  inferior  growUi  of 
Tnnis.   It  used  not  to  be  so  in  fonner  yean.  Up 
to  the  time  of  the  Franco-Gemun  War  French  btqFcn 
faabitnally  bought  largely  in  Tuscany,  and  especblly 
4nl  of  the  highest  quality,  for  which  they  paid  liberal 
prices.    But  from  that  period  dates  a  declension  in 
the  demand,  nntil,  at  the  present  time,  French  buyers 
have  become  conspicuous  by  their  absence.  Cheap- 
ness has  become  the  characteristic  of  the  French 
market  in  the  present  day.   Notwithstanding  these 
adverse  circumstances,  Tuscan,  or,  as  it  is  often 
<alled,  "  Lucca  "  olive  oil,  still  holds  its  own  in  the 
markets  where  high  qaaUty  is  ai^wedated.   A  lower 
standard  of  value  has  been  eatablished,  but  still  it 
commands  from  20  to  25  per  cent,  moce  in  valne 
than  Riviera  or  Bari  oils.  The  lower  cost  of  the 
latter  leads  to  their  being  used  often  to  blend  with 
tbe  cheaper  sorts  of  Tuscan  oil,  the  compound  no 
doubt  [Missing  as  "  Lucca  oil."   Shippers  of  repute, 
with  a  well-established  trade,  and  whose  brand  is 
accepted  a&  a  guarantee  of  quality,  will  not  resort  to 
this  practice.    Bat  the  case  is  different  with  those  less 
favourably  situated  who  are  compelled  to  comfWte  for 
orders  in  the  open  market,  which  generally  means  that 
the  lowest  price  secures  the  business.  In  thesecases  the 
quality  must  of  necessity  be  made  to  suit  the  price,  and 
lience  the  necessity  of  resorting  to  "  blending.'*  £x- 
pnts  of  Tuscan  olive  dl  to  the  United  States,  of  late 
years,  have  shown  [Hrogressive  expansion,  notwithstand- 
ing the  heavy  customs  duty  levied  in  that  country,  and 
the  competition  of  the  home-grown  article.   As  to 
(he  latter  it  may  be  observed  that,  in  the  judgment  of 
connoisseurs,  it  can  never  compete  with  the  produce 
of  Tuscany  in  regard  to  quality.   The  flavour  and 
delicacy  of  the  latter  are  entirely  wanting  in  the 
£rowth  of  California.   This  is  not  surprlring,  seeing 
that  the  climatic  conditions  of  the  two  regions  are  so 
■different.   latitude  has  great  inflneoce  upon  the  fruit 
of  the  olive  tree.   Olive  oil  grown  in  sab-tio[ncal 
<linstes  is  characteristic  of  its  own,  amongst  which 
■nay  be  noted  the  absence  of  any  pleasant  fbvour,  less 
fluidity  than  the  growth  of  temperate  localities,  and  a 
liability  to  turn  rancid  very  rapidly.    Even  the  rela- 
tive proportions  of  the  various  constituents  of  olive  oil 
vary  veiy  greatly  in  the  two  cases.  Now  Tuscany  has 
a  distinctly  temperate  climate,  but  it  may  be  remarked 
that  the  olive  growing  districts  of  California  are 
situated  in  the  same  latitude  as  Tunis  and  Morocco. 
In  the  last  two  countries  the  olive  is  very  largely 
tultivated,  but  its  produce  ranks  very  low  in  the  scale 
of  quality.   The  demand  from  the  English  market, 
<»  the  other  hand,  keeps  stationary  at  best.  There 
to  be  a  gteater  appreciation  in  America  of  olive 


oil  of  fine  quality  than  in  England,  where  there  is 
rather  a  prejudice  against  its  use  as  an  article  of  food, 
except  perhaps,  amongst  the  travelled  classes.  Ignor- 
ance of  the  great  dietetic  value  and  wholesomeness  of 
fine  olive  oil  can  alone  explain  why  it  should  be  so. 
Italian  medtcal  mtbuities,  as  wdlas  tbose  of  other 
conntries,  wb3  have  investigated  the  inlgect,  pro* 
nooDce  ottve  oO,  when  pnn  and  free  from  taint  or 
rancidity,  to  be  quite  ai  nooiishing  as,  and  more 
wboleionie  and  eadly  digested  than  any  other  form  of 
fiU,  whether  ofaidDial  or  vegetiAde  origin. 


CARE  OF  THE  AGED  IN  FRANCE. 

For  more  than  half  a  century  the  French  Govern- 
ment has  been  ntperimenting  with  schemes  for 
estabUsUng  old  age  pensions,  the  first  Act  having 
been  passed  on  Jnne  iStli,  185a  Tbe  plan  thai  tried 
was  not  profitable,  for  Govanment  allowed  investors 
5  per  nnL,  whidi  was  more  than  it  conld  itself  get, 
and  tbe  rate  of  interest  had  to  be  reduced.  Shortly 
after  the  war  with  Germany,  in  1873,  the  number  of 
depositors  had  greatly  increased,  and  in  1S82  there 
was  a  deficit  of  about  680,000.  To  make  up  this 
the  Government  in  1884  made  over  to  -the  Caisse  des 
R^traites  a  sum  of  about  11,300,000  on  Govern- 
ment stock,  the  interest  on  which,  with  a  small 
annual  grant,  amounting  in  all  to  about  ^500,000 
would,  it  was  cakalated,  meet  past  and  present  losses, 
and  in  1895  the  Act  at  present  in  fince  was  passed, 
bat  Ae  question  is  still  one  that  ^ves  the  Minister  of 
Finance  mnch  anxiety,  and*  it  is  not  nnlikely  that 
some  fiitnre  change  will  be  made.  At  the  present 
time  deposits  are  received  from  any  person  regard- 
less of  age,  but  the  amount  may  not  exceed  j^30 
in  the  course  of  a  year.  An  account  may  be 
opened,  says  the  American  Consul  -  General  at 
Paris,  for  a  child  of  three  years  of  age ;  a  married 
woman  may  deposit  money  without  her  husband's 
consent.  At  any  age  between  50  and  65^  or  earlier 
in  case  of  permanent  disability  to  work,  tbe  depositor 
may  claim  his  annuity,  which  is  calculated  according 
to  the  amount  of  bis  deposit  and  interest,  and  the 
probalnlities  of  life,  but  the  aimnity  may  not  exceed 
^£48.  In  ratal  districts  the  tax-gatlwrer  is  empowered 
to  receive  deponts,  and  in  many  factories  a  certain 
percentage  is  deducted  from  tbe  wages  and  paid,  to 
the  Caisse  in  the  workman's  name.  A  branch  of  tbe 
Caisse  may  be  founded  in  any  town  or  village,  with 
the  permission  of  the  prefect  of  the  Department,  and 
there  are  about  2,300  of  such  branches,  with  nearly 
340,000  depositors.  There  are  several  large  institu- 
tions for  the  care  of  the  indigent  aged.  Some  of 
these  are  free  and  at  others  a  certain  charge  is  made 
for  board  and  lodging.  The  free  ones  are  — Bicctre 
(for  men  only,  including  640  luiutics  and  200  idiot  or 
epileptic  children),  2,664  beds;  Salpetriire  (fn: 
women),  3,891  beds ;  Incurables,  (men  and  women), 
2,147  l>eds ;  Brevannes  (incnrables),  roo  beds  :i  ^os* 
pice  Lenoir  (over  70  yew  of  age  or^julmi^e)Vi42 
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beds ;  Brezin  (a  private  foundation  for  persons  in  the 
iron  trade  only),  330  beds.  There  is  an  institution 
known  as  the  "M6n^s,"  at  Issy^  near  Paris,  for 
widowers,  widows,  or  married  couples,  of  whom 
both  are  over  sixty- five  years  of  age  who  have 
been  married  at  least  fifty  years.  Several  persons 
pay  a  year  for  board  and  lodging,  married 
couples  each,  including  separate  bedFOoms. 

lliere  ifc  accommodation  for  1,461  inmates.  At  the 
La  Rxichelbocauld  Hos[Htal  a  charge  is  also  made  of 
j^'io  for  old  people  who  are  in  tolerably  good  health, 
and  lOs.  for  those  who  have  lost  the  use  of  a 
limb.  There  are  many  small  institutions  founded  by 
private  persons  for  old  oflBcials  at  some  of  which  the 
charge  is  as  high  as  ^10  a  year.  Some  religious 
orders  still  shelter  a  few  aged  persons,  either  gra- 
tuitously or  at  a  small  sum  per  annum. 


THE  MINERAL  RESOURCES  OF  CUBA. 

The  minerals  most  abundant  in  Coba  are  asphalt, 
copper,  iron,  and  manganese.  Of  asphalt,  there  are 
rich  beds  to  be  found  in  the  provinces  of  Havana  and 
Pinar  del  Rio.  In  Havana  province  are  the  mines 
known  as  Jesus  del  Potose  and  Santa  Rosa,  situated 
a  little  more  than  a  mile  to  the  sooth  of  Campo 
Florido,  The  Angela  Elmira  mine  at  Bejucal,  in 
the  province  of  Hnar  del  Rio,  and  the  Rodas  Con- 
cepcion  and  Magdaleoa  mines  are  situated  at  the 
inner  end  of  the  Bay  of  Marial.  At  Bahia  Honda 
the  Santa  Elena  mine  has  a  reputation  fix-  etceUent 
asphalt;  10  has  the  Union  mine  at  Gnanajay.  3n 
Sancti  Spirittis  are  sevenl  asphalt  mines.  The  ones 
best  known  are  the  Poxa  Colorado  and  Amparo 
mines.  According  to  the  Intematioaal  Bureau  of 
ihe  American  Republics,  considerable  quantities  of 
asphalt  have  been  exported  from  Cuba,  and  as  its 
quality  is  well  spoken  of,  an  increase  in  exports  is 
anticipated.  There  is  scarcely  any  metalliferous 
locality  in  Cuba  where  copper  is  not  found  in  greater 
or  less  quantity.  In  Pinar  del  Rio  mention  should  ^ 
be  made  of  the  Buenas  Aguas,  Recompensa,  Uni^n, 
Carid&d,  and  the  Cuba  Western  copper  mines.  In 
Havana  province  are  the  c^d  mines  of  Bacuranas. 
and  otheis  at  Jamco  and  Mints.  In  Matanzas 
province  a  number  of  copper  mines  have  been  located. 
In  Santa  Clara  Prm-ioce  valuable  beds  of  copper 
have  been  found  near  Ci£atuegos  and  Santa  Clara 
city.  The  most  important  of  the  old  mines  are  those 
known  as  San  Fernando  and  Santa  Rosa  from  which 
excellent  ore  has  been  taken.  In  Puerto  Principe 
province  are  the  mines  of  Bayatabo  between  the  cities 
Puerto  Principe  and  Nuevitas,  also  the  Marion,  the 
San  Antonio  dd  Cerro,  and  the  Cubillas  mines.  In 
all  these  mines  the  prevailing  ore  was  carbonate  of 
copper,  the  extraction  of  which  was  found  compara- 
tively easy  because  it  is  found  at  no  great  depth.  The 
most  impfwtant  province,  however,  for  copper  mitring 
u  Santiago  de  Cuba.    The  town  of  Cobra  b  built  on 


very  extensive  beds  of  copper  ore,  which  is  also  found 
at  Bayamo,  Sierra  Maestra,  Las  Tunas,  Holguin, 
and  Jiguani.   Competition  from  the  nunes  of  Chile 
and  Rio  Tinto,  as  well  as  those  in  the  region  of  Lake 
Superior,  has  acted  as  a  drawback  to  the  copper 
mining  industry  of  Cuba,  particularly  as  low  grade  ore 
has  never  been  handled  successfully  there.    Iron  and 
manganese  nmm  are  of  most  importance  at  present 
by  reason  of  their  being  worked  regolariy  and  on  a. 
large  scale  in  the  proWnce  of  Santiago  de  Cuba. 
In  the  province  of  Santa  Clara  several  gold  mines, 
of  more  or  less  importance  are  said  to  have  been 
located,  the  most    promising  perhaps  being  the- 
Metoneros   mine,   near   the   village   of  Guaraca- 
buya,  in  the  district  of  Placetas.    In  the  district 
of  Holguin,  old  gold  claims  have  also  been  re- 
applied for,  but  nothing  can  be  definitely  stated  as. 
to  the  cause  of  their  previous  abandomeot,  nor  ii» 
lact,  as  to  date  of  their  woriung  which,      some,  is. 
said  to  be  as  far  back  as  the  time  of  the  aboi^ines. 
The  only  marble  of  importance  is  that  which  is  found 
n  the  two  mountafau,  east  and  west  of  Noent 
Gerona,  on  the  north  coast  of  the  Isle  of  Pinea.  The 
marUe  is  of  good  quality,  ranging  from  a  good  white 
statuary  stone  through  various  shades  of  blue  veined 
to  dark  grey.   Specimens  with  pinkish  tints  are  also- 
found.   Some  of  the  marble  is  reported  by  experU  to 
be  suitable  for  the  finest  statuary,  the  colour  being  of 
the  purest  white.   Other  varieties  of  different  hues 
are  suitable  for  ornamentation  and  art,  and  they  cake 
on  a  good  polish.   The  stone  is  free  from  cracks,  and 
win  fiimish  slabs  of  any  size,  the  deporits  varyniE 
from  fi\'e  to  twenty-five  feet  in  thicknoi,  and  beioe 
BO  ritoated  as  to  meet  all  reqnh«ments  of  convenienc 
and  economical  transportation  to  points  of  s{»poieot 
on  the  coast.    A  salt  deposit  exists  near  Salinas- 
Point,  Isle  of  Pines.    From  this  point  to  the  third 
Salinas  Point  there  are  large,  clear,  salt  pits,  without 
trees,  easy  to  work,  and  which  increase  in  width  for 
some  distance. 


UNITED  STATES  TRADE-MARK  LAW, 

The  new  United  States  trade  mark  law  came  into 
effect  on  April  i,  1905,  giving  the  country,  according 
to  Commercial  America,  the  first  satidactoiy  pro- 
tection ever  afforded  for  industrial  property  of  this 
character.  It  may  be  regarded  as  somewhat  strange 
that  the  United  States  has  not,  until  this  time,  had  an 
adequate  law  of  this  kind.  This  is  due,  however,  t» 
the  peculiar  historical  development  of  the  country. 
The  growth  of  the  value  of  trade  marks  is  a  matter 
of  comparatively  recent  origin,  and  for  a  long  time 
there  was  no  demand  for  any  federal  law  affording 
protection  of  trade  marks,  the  State  laws  being 
adequate  for  all  practical  purposes. 

The  old  trade  mark  law  of  1881  has  fen-  years  faeeit 
r^arded  -as  more  or  less  unsatisfactont  but  it  is 
ugnificant  that  notQititit^d«asi«Ol^t^t^]o«n  by ' 
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the  Supreme  Court  io  NoTetnber  of  1903,  was  the 
of  the  old  law  cleaily  shown.  When  it  was 
pointed  out  by  this  decision  that  the  old  law  had 
eflFect,  not  in  inter-state  trade,  but  only  in  cases  of 
marks  used  in  foreign  eoinmerce  and  with  Indian 
tribes,  it  was  at  once  seen  that  a  new  law  was  imme- 
diately necessary.  Trade  matks  in  the  United  Sutes 
have,  within  the  past  few  years,  assumed  in  many 
cases  very  large  valne,  and  the  fact  that  there  was  no 
law  to  guarantee  the  intesrity  of  these  values  created 
consternation  among  the  owners  of  property  of  this 
character. 

The  general  opinion  concerning  tbe  new  law  is  that 
it  is  very  well  fiamed  and  that  it  is  well  designed 
to  meet  the  main  requirements  of  legislation  of  this 
kind.  To  foreigners  are  granted  the  same  privileges 
which  are  given  to  Americans,  pro\ided  that  the 
Government  of  the  applicant  accords  similar  pro- 
tection to  the  citizens  of  the  United  States,  and  also 
provided  that  the  mark  has  pre\ious]y  been  registered 
in  the  country  of  wigin.  The  genual  provisioas  of 
the  law  are  such  as  have  been  shown  by  recent 
devdo|«ients  to  be  the  principal  reqairemenU  Ux 
gnaranteeing  the  necessary  protection.  The  regis- 
tration fee  has  been  reduced  to  a  merely  nominal  sum. 


GENERAL  NOTES. 


FosEiGN  Population  of  China.— Accoidug  to 
the  latest  statistics,  tbe  number  of  foreign  commercial 
firms  in  the  prindpal  treaty  ports  and  in  the  large 
cities  of  China  o(>en  to  foreigners  was  1,297,  and  the 
number  of  finreignen  resi^g  there  was  so.  560, 
England  beads  the  list  with  430  firms  and  5,662 
persons  ;  Japan  comes  next  with  361  firms  and  5,287 
persons.  Thew  two  countries  have  three-fifths  f,f 
all  foreign  houses  in  China  and  more  than  half  of  all 
foreign  residents.  Germany  has  159  firms  and  1,658 
persons.  The  United  States  has  only  1 14  finns  but 
2,542  persons.  Fiance  comes  iifih  with  71  firms  and 
1,213  persons.  That  Portugal  in  tbe  number  of  Por- 
tuguese, 1,930  residents,  exceeds  even  Gennany,  is 
accounted  for  by  her  possession  of  Macao;  the 
number  of  Portuguese  firms  is  only  45.  Spain  has 
39  firms,  Russia  34,  Italy  and  Austria  18  each,  the 
Netherlands  15,  Denmark  10,  Norway  7,  Belgium  3, 
and  Sweden  s. 

The  Course  of  Pauperism.— A  White  Paper 
just  issued  (bo. — II.)  brings  down  the  pauperism 
returns  for  England  and  Wales  to  tbe  end  of  March 
last.  Dealing  first  with  London,  its  rate  of  pauperism, 
which  stood  at  27-6  per  i.ooo  of  tbe  population  in 
January,  2;'8  in  Februaiyi  and  26  6  in  March,  1905, 
flowed  throughout  the  quarter  a  conaiderablejncrease 


over  the  rates  in  the  corresponding  period  of  the  pre- 
\ious  year.  At  the  end  of  Match  the  ratio  per  i.coo 
inhabitants  of  indoor  paupers  was  i6'4,  which  i» 
higher  than  in  any  previous  year  given  in  the  return,, 
that  is  to  19  since  1865.  The  ratio  per  1,000  of  out- 
door paupers  was  10*2,  which  is  higher  than  in  any 
;eu  once  1895,  "^"^^  it  was  i2-8,  and  the  ratio  per 
1,000  of  indoor  and  outdoor  paupers  combined  waS' 
26-6,  which  is  higher  than  in  any  year  since  1875, 
with  the  one  exception  of  1895.  Taking  England 
and  Wales  as  a  whole,  the  returns  show  that  the 
ratio  of  indoor  pau[>er9  was  7 '4,  the  highest  in  the 
Tables,  which  begin  with  1865,  and  tbe  ratio  for 
t,ooo  of  outdoor  paupers  was  16-5,  the  highest  rate 
since  1898.  The  total  of  indoor  and  outdoor  for 
England  and  Wales  was  23*9.  the  highest  since  i8'^6. 
Exammation  of  the  comparative  statement  of  the 
number  of  paupets  in  receipt  of  relief  on  the  25th 
March,  1905,  and  the  same  date  in  1904,  shows  an 
increase  in  the  Eastern  district  of  the  metropolis  of 
18-4  per  cent. ;  in  tbe  counties  the  greatest  increase*. 
11*5,  is  in  the  Eastern  district,  which  contains  the. 
nnion  counties  of  Essex.  Suffolk,  and  Ktxfblk,  with 
a  pc^mlation  of  2,000,644. 

Spanish  Salt  Pkoduction. — The  salt  in- 
dustry of  Spain  is  daily  extending  its  sphere  of 
operations,  and  besides  supplying  domestic  wants,, 
estimated  at  300,000  tons  annually,  exports  con- 
siderable quantities,  amounting  in  1904  to  350,000 
tons,  an  inciease  of  58,584  tons  over  the  preceding 
year.  According  to  the  "  Diaris  de  Cadis,"  thi& 
production  admits  of  a  still  greater  development,  if 
the  public  authorities  help  to  keep  the  ground  clear 
of  all  encumbrances,  which  must  prove  fatal  to  & 
conunodity  whose  selling  price  is  so  low.  Tbe  in- 
dustry i^ed  upon  a  new  basis,  governed  1^ 
modem  systems  and  processes,  is  capable,  it  is 
said,  of  having  an  era  of  prosperity  never  before 
experienced  by  it.  There  are  in  Spain  to-dav^ 
209  concessions  of  rock-salt  works,  extending 
over  an  area  of  6,803  acres,  of  which  number  54 
are  in  operation  and  155  are  idle.  The  territory 
covered  by  the  former  is  2  385,  by  the  latter  4,418- 
acres.  Spanish  salt  production,  compared  with  that 
of  the  rest  of  the  world,  ranks  sixth  in  importance, 
being  exceeded  by  that  of  the  United  States,  England,. 
Germany,  France,  and  Austria-Hungary.  So  for,. 
Spanish  salt  has  been  admitted  into  the  markets  of 
Uruguay,  Newfoundland,  Russia,  Argentina,  Sn-eden, 
Brazil,  France,  Cuba,  Norway,  Belgium,  England,, 
the  Netherlands,  and  countries  of  minor  importance,, 
where  it  is  regarded  as  unequalled  for  salting  and 
tanning  hides.  The  salt  works  of  Cadiz  alone  have 
contributed  63  per  cent.,  or  221,657  tons,  to  the  total 
exports  of  1904,  other  parts  participating  to  the 
extent  of  1 28,349  The  average  production  of  the 

sea-salt  pans  is  300,000  tons,  a  quantity  which  could 
be  much  increased  if  modem  alterations  were  made 
and  certain  tracts  now  lying  idle_^ere  made  pro- ' 
•lucli".  Digitized  by  Google 
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Mineral  Wealth  of  Ceylon.— Tte  results  of 
the  Ceylon  Mineral  Survey  of  1903-4  have  just  been 
published.  Duriog  the  time  this  survey  was  under 
f}reparation,  periodical  reports  and  specimens  of  the 
minerals  were  forwarded  to  the  Imperial  Institate. 
Seven  such  reports  and  numerous  specimens  were 
veceived.  Various  ores  of  iron,  manganese,  and 
«opper  have  been  eiananed,  besides  thorium  and 
«eiinm,  both  of  which  are  used  in  the  makmg  of 
-incandescent  gas  mantles.  Many  other  minerals  wac 
■sent,  such  as  graphite,  mica,  kaolin,  asbestos,  )ime< 
-stone,  and  some  gem  stones.  Unfortunately  there  are 
no  coal  deposits,  and  so  the  iron  and  steel  indnstiy  will 
not,  in  all  probability,  grow  up  in  Ceylon  in  the  near 
future,  neither,  in  the  opinion  of  Professor  Ehmstan, 
■will  there  be  much  iron  ore  exported.  Of  the  other 
minerals,  the  samples  were  too  small  and  not  obtained 
from  a  great  enough  depth  to  give  adequate  informa- 
tion. The  survey  has  discovered  a  new  mineral, 
•which  hai  bea  called  "  thoriaidte."  lids  is  also  of 
«8e  in  incandeicent  gas  lighting.  Thorianite  may 
command  in  the  English  market  about  £30  per  cwt. 
This  diicoveiy  is  not  so  hnportant  as  it  at  first  seems, 
-for  not  more  than  a  few  tons  of  this  mineral  are  likely 
to  be  obtained  at  present.  Of  course,  a  careful 
investigation  as  to  the  distributitm  and  quantity  of 
thorium  and  allied  minerals  in  Ceylon  is  still  bdng 
proceeded  with. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Msstings. 

Wednesday  evenings,  at  8  o'clock 

May  24.—'*  Modem  Lightning  Conductors."  By 
KiLUNOWOBTH  HEDGES,  M.Inst.C.E.,  Hon.  Sec, 
to  the  Lightning  Research  Committee.  J.  Gavby, 
C.B.,  Engineer- in-Chief  to  the  Post  Office,  will 
preside. 

Colonial  Section. 

Tuesday,  at  4.30  o'clock ; — 

May  23.— "The  Cape  to  Cairo  Railway."  By 
Sir  Chaklbs  H.  T.  Mktcalfk,  Bart.,  M.Inst.C.£. 
The  DuKX  of  Marlborouoh,  K.G.,  will  preside. 


Cantor  Lectures. 
Monday  evenings,  at  8  o'clock : — 

Henry  Willock  Ravenshaw,  Assoc. 
M.Inst.C.E.,  Mem.Fed.Inst.Min.Eog.,  "The 
Uses  of  Electricity  in  Mines."   Two  Lecttires. 

Lectuke  II — Mat  22.— Alternating  and  direct 
currents  —  Precautions  —  Enclosed  motors — Home 
Office  rules— Costs— Tyincal  and  histtxicol  jdants 
<lescribed. 

The  lecture  will  be  illustrated     lantern  slides. 


MEETIKOS  FOR  THE  EKSUING  WEEK. 

UoMDAT,  May  si.. .SOCIETY  OF  ARTS,  John  -  Mtm*. 

Adelphi,  V.C,  8  p.m.   (Cantor  Lecttiret.)  Mr. 

Hniry  Willock  Rftventhaw,  "The  Utes  of  Elec- 
tricity in  Hinet."   (Lecture  11.) 
G«ocrapliical,  Uairenity  of  London,  Bnriiacton- 

(ardeni,  W.,  3  p.m.  Annoal  Meeting. 
Camen  Club,  Charins'Cross.road,  W.C.,  8}  p.n. 

Mrs.  PrsBcfa  Sbeldon, "  Experience  in  die  Congo." 
VIctocia  lartltnte,  8,  Adalpbi-tanace,  TX:.,  4!  p.Bi. 

Sgr.  Omiim  W.  P.  Jenis,  "Miamb  and 

Metals  of  the  OM  TettaaMt." 

TrasDAT,  Hay  33...SOCIETV  OF  ARTS,  Joha-itrMC. 

Adelphi,  W.C.,  4i  p.m.  (ColooimI  Sectim.)  Sir 
Chu^le*  H.  T.  Uetcalle,  "Hk  Capo  to  Cwo 

Railway." 

Royal   InMitntion,   Albemarle- street,  W.,  s  P»>. 

Rev.  Henry  G.  Woodi, "  Velaiqnei."  (Lectniv  I.) 
Mescal  and  Chimqiical,      Hanover-sqaaie,  W,, 

8}p.m. 

Pfaotograpkic,  66,  RaswU-tqaare,  T.C^  8  pbB.  Dr. 

T.  HolUnd,   ROngten  Rays  in  Medical  Work." 
Aathropotogical,  3,  Banoireri^qaare,  W.,  8|  p.m. 
Hortienltural,  Vincent-square,  Westminiter,  S.W.. 

3  p.m.    Mr.  E.  R.  Holmes, "  Medicinal  Plants. 

Old  and  New." 

WiDNXSSAr,  May  14.. .SOCIETY  OF  ARTS.  John-rtreet, 

Adelphi,  W.C,  8  p.m.   Mr.  Killincworth  Hedges, 

"  Modem  LichtniBg  Condncton." 
Geological,  Boriington-honaa,  W.,  8  p.m. 
National  Service  League  (in  the  Rooms  of  the 

United  Service  iDiUtution],  Whttdiall,  S.W.,  j} 

p.m.  Lecture  by  Mr.  Dioiy. 
Royal  Socie^  of  Literature,  ao^  Haaever-aqnaie^ 

W.,  H  p.m. 

Linnean,   BurlingtoB-luniM,  V.,  3  p.m.  Auinal 

Meeting. 

TnOKSDAv,  May  35...Roy«l,  Bnrllngton-hotue,  W.,  4I  pja. 
Antiquariea,  Bnrliagton-lioaM,  W.,  8|  p-m. 
Royal  InititatiaB,  Albeawle-street,  W.,  5  pm. 
Prof.  J.  A.  Fleming, "  Electromagnetic  'Wa*M." 

(Lecture  I.) 

Electrical  Engineen  (at  the  Hocsa  or  thk  Socutt 
or  Arts),  John-atreet,  Adelphi,  W.C.,  8  p.m. 
Messrs.  W.  Duddell  and  J.  E.  Taylor,  "Wr'tivleM 
Telegrapfay  Measuraaieats." 

'  FaiDAr,  May  ie...Rayal  Institution,  Albemarle-stfeet.  W., 
g  p.m.  Prof.  J.  W.  Brilbl,  "The  Development 
of  Spectro>CbemIstry." 

Botanic,  Inner  Circle.  Regent's- park,  N.W.,  4  p.m. 

Clinical,  so,  Haaovar-sqnar^  W.,  81  p.m.  A""'' 
Meeting. 

Physical,  National  Phyrical  Labontoiy,  Budiy^ 
honse,  Teddlngton.  i.  Dr.  Harker, "  The  Specific 
Heat  of  Iron  at  High  Tomperatures."  s.  Mr. 
Campbell,  "  The  Measurement  of  Small  Induct- 
ances." 3.  Mr.  Selby,  "  Two  New  Optiral 
Benches." 

National  Service  Leagne  (at  the  Hot'sa  of  ths 
SoctVTY  or  Akts),  John.street,  Adelphi,  W.C., 
8p.m.  Dr.  Emil  Reich,  "The  Importance  of 
National  Military  Training  from  Uie  Himorteal 
Sundpoint." 

SATDaoAY,  May  a7..Jtoyal  Institatton.  Albemarla  itrwt, 

'W'.,3p.m.  Mr.  J.  G,  X^anBr,  "Thefivolntiaa  of 
the  Kt.g.hiitj^i^^i^4et]0O;^l&  »•) 
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NOTICES. 


CANTOR  LECTURES. 

On  Monday  evening,  22nd  inst.,  Mr.  H.  W. 
Ravenshaw  delivered  the  second  and  laot 
lecture  of  his  Course  on  "  The  Uses  of  Elec- 
tricity in  Mines." 

A  vote  of  thanks  to  the  lecturer  was  passed 
unanimously  on  the  motion  of  the  Chairman 
(Professor  Ayrton,  F.R.S.). 

The  lectures  will  be  published  in  the  Journal 
during'  the  summer  recess. 


COLONIAL  SECTION. 

Owring  to  illness,  Sir  Charles  Metcalfe 
was  unable  to  read  his  paper  on  "The  Cape 
to  Cairo  Railway,"  on  Tuesday,  23rd  inst., 
and  the  meeting  of  the  Section  announced 
for  that  date  was,  thereforet  unavoidably 
postponed. 


CONVERSAZIONE. 

The  Society's  Conversazione  this  year  will 
take  place  at  the  Royal  Botanic  Gardens, 
Regent's- park,  on  Tuesday  evening,  July  4, 
from  9  to  12  p.m. 

The  programme  of  arrangements  will  be 
announced  in  future  numbers  of  the  journal. 


COVERS  FOR  JOURNAL. 

For  the  convenience  of  members  wishing 
to  bind  their  volumes  of  the  Journal,  cloth 
covers  will  be  supplied,  post  free,  for  is.  6d. 
on  appUratioa  to  the  Secretaiy. 


PROCEEDINGS  OF  THE  SOaETY. 


TWENTY-  SECOND  ORDINARY 
MEETING. 

Wednesday,  May  24,  1905  ;  JOHN  Gavey, 
C.B.,  Engineer-in-Chief  and  Electrician  to 
the  General  Post  Office,  in  the  chair.  - 

The  following  candidates  were  proposed  for 

election  as  members  of  the  Society  • — 

EvaoiE,  B.  P.,  The  Schools,  Trebarris  R.S.O., 
-  Glamoi^an. 

Ssnford,  Miss  S.  Ellen,  The  Holme,  Cliftm  Hamp- 
den, Abingdon. 
Tlioresb}-,  Frederick,  I,  Qneen  Victoria-street,  E.C. 

The  following  candidates  were  ballotted  for 
and  duly  elected  members  of  the  Society : — 

Bodie,  Samuel  Murphy,  D.Sc,  Macduff,  KB. 
Dmty,   Henry   George,  M.V.O.,  St.  Oiwatd's, 

Downs-road,  Clapton,  N.E. 
Eldied,  Byron  B ,  20S,  Fifth-avenue,  Nev  York  City, 

U.S.A, 

Garside,  Alfred  B.,  ib,  Dennington-park-maniions, 

West  Hampstead,  N.W. 
Harvey,  Frank  E.,  British  India  Marine  Service  Club, 

Hastings-street,  Calcutta,  Indb. 
Moore,  Miss  Esther  M.,  4,  Bath-road,  Bedford-park, 

Chiswick,  W. 
Noble,  Mn.  G.  J.  W.,  47,  Sonth-atreet,  Ptark-lane, 

W. 

Peattie,  M.  M.  A.,  35.  High-street,  Oxford. 
Plajrter,  Franklin,  6,  Beacon-street,  Boston,  Mossa- 

chiuetta,  U.S.A. 
Short,  Ernest  Angdo,  cue  of  Mems.  H.  S.  King 

and  Co.,  9,  PalKmall,  S.W. 
Smith-Rewse,    Colonel   Henry  Whistler,  R.E., 

C.V.O.,  BromptOB-barracks,  Chatham. 
West,Cha5.A.  W.,  P.O. A.  Kaiferstadt,  Harrismith 

District,  Orange  River  Colony,  South  Africa. 
Whitehead,  Ernest  William,  Twyneham,  Qoeen's- 

road,  Wimbledon. 

The  paper  read  wasE)igiti?ed  by  GoOglc 
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MODERN   LIGHTNING  CONDUCTORS. 
By  Killingworth  Hedges,  M.Inst.C.E., 

H<»-  Secretary  of  the  Lichtning-  Rnearth  Committoa. 

The  last  time  the  question  was  brought 
before  the  Society  of  Arts  was  in  1888,  when 
Sir  Oliver  Lodg^e  made  it  the  subject  of  his 
"Dr.  Mano  lectures." 

I  greatly  appreciate  the  honour  of  being 
asked  to  follow  such  a  distinguished  pre- 
decessor, and  to  put  before  you  this  evening 
some  of  the  more  recent  work  in  connection 
with  this  rather  neglected  branch  of  electrical 
science.  The  study  of  atmospheric  electricity 
dates  from  very  early  times ;  it  is  doubtful 
whether  the  art  of  protection  from  lightning 
was  known  to  the  Egyptians,'  but  the 
Greeks  and  Romans  are  reported  to  have 
drawn  fire  from  the  sky,  Tullus  Hostilius  is 
said  to  have  perished  in  a  sacred  experi- 
ment of  this  kind ;  and  Cicero,  in  his  ora> 
tion  against  Catiline,  drew  attention  to  the 
bad  omen  to  Rome  that  was  caused  by  the 
gilded  figfure  of  Romulus  being  destroyed  by 
lightning.  The  well-known  CapitoHne  Wolf 
still  bears  traces  of  the  damage.  It  is  gener- 
ally supposed  that  Divisch,  a  learned  priest, 
erected  the  first  lightning  conductor  in  Europe 
at  Prendiz,  Bohnnia,  in  1754  ;  the  rod  was  said 
to  have  been  130  feet  high,  and  although  he 
was  patronised  by  the  Emperor  and  Empress 
Francis  Stephen  and  Maria  Theresa,  it  had  to 
be  taken  down  a  year  later,  as  it  was  supposed 
to  have  occasioned  a  terrible  drought.  It  is 
not  likely  that  Franklin  had  heard  of  Divisch, 
and  although  it  was  due  to  a  communication 
from  Mr.  Thomas  Hopkinson,  an  American 
gentleman,  in  1747,  that  his  attention  was 
turned  to  the  matter,  he  is  universally 
acclaimed  as  the  inventor  of  the  lightning  rod 
which  was  made  known  in  1752,  and  which  the 
European  savants  explained  in  accordance 
with  scientific  theories  then  current,  as  a 
conductor  of  a  supposed  "electric  fluid" 
darting  from  the  clouds  to  earth. 

When  the  British  Association  met  in  Bath 
in  September,  1888,  Professor  G.  F.  Fitzgerald, 
who  was  President  of  Section  A,  directed 
world-wide  attention  to  the  discoveries  of 
Hertz,  and  hailed  them  as  conclusive  proof 
of  the  truth  of  Clerk  Maxwell's  theory  of 
light.  The  next  day  Sir  Oliver  Lodge  read 
a  paper  on  "  Measurement  of  Electro-Magnetic 
Wave  length,"  and  the  author  stated  that 
during  his  experiments   on  lightning  con- 

*  Brugach  luggesto  that  Iho  groovri  on  pylon  towora  were 
used  for  muU  d  ti^ed  to  protect  Egjrptiati  tenplM. 


ductors,  which  he  mentioned  in  his  lecture  in 
March  at  the  Society  of  Arts,  as  "  The  Experi- 
ment of  the  Recoil  Kick,"  he  hit  on  an 
arrangement  of  measuring  the  aether-wave 
lengths  in  a  manner  quite  independent  of 
that  of  Hertz,  whose  experiments  were  thus 
confirmed.  At  the  same  meeting  a  joint  dis- 
cussion of  Sections  A  and  G  Ti'as  held  on 
lightning  conductors. 

If  I  remember  rightly.  Sir  William  (then 
Mr.)  Preece  opened  the  discussion  by  sayingr 
that  it  was  a  most  remarkable  thing  that  if  one 
wanted  to  know  much  about  atmospheric 
electricity  one  had  to  go  back  to  the  works  of 
Benjamin  Franklin,  140  years  ago.  Up  to  the 
year  1881  there  was  not  even  a  code  of  rules 
in  the  United  Kingdom  to  guide  people  in 
protecting  their  buildings  from  the  destructive 
effects  of  atmospheric  electricity.  To  the  effcnts 
of  the  British  Association  we  owe  the  first  set 
of  rules,  established  by  a  conference  of  various 
societies  which  was  formed  in  1878  and  brought 
forward  their  report,  known  as  that  of  the 
"  Lightning  Rod  Conference,"  at  the  Yoric 
meeting  in  1881. 

The  history  of  the  art  since  then  has  been 
one  of  stagnation.  Distinguished  scientists 
like  Sir  Oliver  Lodge  here,  and  others  in 
Germany,  have  put  forward  their  views  firom 
time  to  time,  but  still  we  see  conductors 
erected  in  a  manner  which  can  be  shown  both 
by  laboratory  experiments  and  by  actual 
reference  to  lightning  strokes  to  be  a  sourw 
of  danger  instead  of  acting  as  safeguards  to 
the  buildings ;  also  the  misleading  belief  of 
an  area  of  protection  in  the  case  of  the 
erection  of  an  isolated  rod,  for  instance,  on  a 
church  tower,  while  the  rest  of  the  building 
has  no  conductor,  and,  what  is  more  im- 
portant, no  metallic  connection  to  earth. 

Interest  has  been  again  revived,  first  in 
Germany  by  the  Electrotechnische  Vercin,  of 
Berlin,  which  after  much  discussion  published 
on  July  31,  1901,  a  set  of  rules  and  recommen- 
dations for  the  protection  of  buildings ;  and  in 
this  country  we  have  the  Lightning  Research 
Committee,  organised  early  in  the  same  year 
jointly  by  the  Royal  Institute  of  British  Archi- 
tects and  the  Surveyors'  Institution,  and  with 
the  approval  of  the  Royal  Society  and  the 
Meteorological  Society.  Members  of  all  these 
institutions  were  represented  on  the  com- 
m  it  tee. 

A  notice  setting  forth  the  existence  and  re- 
quirements of  the  Committee  was  issued  to  the 
Press,  and  appeared  in  alj  the  technical 
journals  intereste^iti«^y%i@€)6man  a 
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hundred  representative  newaptqwrs  in  London 
and  the  provinces. 

An  immediate  response  to  the  Committee's 
appeal  for  observers  was  received  from  225 
persons,  distributed  throughout  the  United 
Kingdom  as  fellows  ; — 


Buckinghamshire   . .  3 

BeAshire  2 

Cambridgeshire     .-.  3 

Cornwall   7 

Cheshfie  ..    ,.  ..10 
Derbyshire 
Doifaam  .. 
Devon     ,,    . . 
Dorsetshire 

Essex  

Gloucestershire 
Hertfordshire  . . 
Hampshire 
Herefordshire 
IsleofWight  .. 
Irelaitd    . ,    . , 

Kent  

ZAindon  22 

Lancashtte 


2 

6 

4 
2 

6 

7 
1 

4 
2 
2 
5 
■5 


Lincolnshire  . .  . .  3 
Middlesex  . ,  . .  9 
Northamptonshire . .  3 
Northumberland  . .  4 

Norfislk  

Nottinghamshire  . 

Ruthind  

Sussex  

Surrey  

Suflfolk  

Scotland  

Staffordshire  .,  . 
Somersetshire  . 
Shropshire    . .  . 

Wales   14 

Warwickdiire..  5 
WoFcesteraUre  . .  2 
Westmoreland  . .  i 
Yt^Eahire  ..    .,  14 


By  the  kind  assistance  of  the  Secretary  of 
'tTie  Institution  of  Electrical  Engineers  copies 
■of  the  Committee's  memorandum  and  schedule 
■of  questions  were  sent  to  some  400  members  of 
that  institution  residing  in  the  Colonies,  in 
India  and  in  foreign  countries.  As  a  result 
some  interesting  records  were  received,  also 
from  the  United  States. 

Through  the  influence  of  Mr.  J.  Gavey, 
cngineer-in-chief  to  the  General  Post  Office, 
the  various  district  engineers  of  the  Post 
Office  were  enlisted  as  observers.  The  Com- 
mittee desire  to  acknowledge  their  special 
indebtedness  to  these  gentkmen  for  a  number 
■of  admirably  recorded  occurrences,  which 
liave  been  found  of  much  value  in  their 
investigations. 

The  War  Office,  the  Home  Office,  the 
Trinity  House  Corporation,  and  the  United 
States  Department  of  Agriculture,  have  also 
burnished  the  Committee  with  particulars  of 
■damage  caused  by  lightning  to  buildings 
*inder  their  control. 

The  services  of  a  press-cutting  agency  were 
■engaged  to  supply  the  Committee  with  current 
newspaper  notices  of  buildings  that  had 
suffered  from  lightning- stroke  in  thunder- 
storms. Between  four  and  five  hundred  such 
notices  reached  the  Committee  during  the 
years  1901-4 ;  and  in  neighbourhoods  not 
represented  by  the  official  obser\-ers  appli- 
cation was  immediately  made  for  particulars 


to  the  owners  or  occupiers  of  the  property 
affected,  or  to  members  of  the  Royal  Institute 
of  British  Architects  or  of  the  Surveyors' 
Institution  residing  in  their  vicinity. 

"  It  was  decided  after  the  first  year  to  coo- 
fine  the  Committee's  investigation  to  buildingfs 
which  were  fitted  with  conductors,  and,  fol- 
lowing this  course,  the  reports  on  about  40 
protected  buildings  affected  by  lightning  have 
been  summarised  by  a  sub-committee,  and  the 
report  of  the  general  Committee  states  that  as 
far  as  they  are  able  to  judge  from  the  news- 
paper reports  which  have  reached  them,  the 
number  of  reported  cases  of  buildings 
damaged  by  lightning  in  Great  Britain 
during  the  three  years  1901-4  amounted 
to  over  five  hundred.  Altogether  the  Com- 
mittee have  had  before  them  detailed  reports 
from  their  observers  of  the  damage  done  in 
115  cases.  Seventy-five  cases  related  to 
buildings  which  were  without  any  form  of 
protection.  The  remaining  40  were  provided 
with  what  had  been  considered  by  those 
responsible  for  the  buildings  as  sufficient  safe- 
guards in  the  way  of  lightning  rods.  While 
taking  due  account  of  the  lessons  to  be  learnt 
from  the  action  of  lightning  on  unpro- 
tected buildings  which  have  been  injured,  the 
Committee  have  deemed  it  unnecessary  for 
the  purposes  of  this  report  to  go  into  the 
details  of  these  cases.  A  selection,  however, 
has  been  made  from  the  reports  of  '  pro- 
tected '  cases,  and  these  will  be  found  sum- 
marised and  put  into  tabular  form  in  Ap- 
pendix Aj  with  observations  in  some  instances 
of  the  conditions  which  appear  to  the  Com- 
mittee to  have  contributed  to  the  failure  of 
the  means  of  protection  provided.'" 

It  has  been  pointed  out  by  Sir  Oliver  Lodge 
that  lightning  discharges  are  of  two  distinct 
characters,  which  he  has  named  the  A  and 
the  B  flashes  respectively.  The  A  flash  is  of 
the  simple  type  which  arises  when  an  electri- 
cally charged  cloud  approaches  the  surface  of 
the  earth  without  an  intermediate  cloud  inter- 
vening, and  under  these  conditions  the  ordi- 
nary type  of  lightning  conductor  acts  in  two 
ways  ;  first,  by  silent  discharge;  and  secondly, 
by  absorbing  the  energy  of  a  disruptive  dis- 
charge. In  the  second  type,  6,  where  another 
cloud  intervenes  between  the  cloud  carrying 
the  primary  charge  and  the  earth,  the  two 


■  St'lectioai  of  the  illuMratioos  rorward«d  by  the  Com- 
niitter's  observers  on  protected  and  unprotected  biiildingj 
havi!  been  reproduced  by  the  .tuthor  in  a  book  entitled, 
•'Modern  Lightning  Cooducton."  L^Sbm:  Crv^rl^ck- 
Wood,andSon.  Digitized  by 
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clouds  practically  form  a  condenser;  and 
when  a  discharge  takes  place  from  the  first 
into  the  second,  the  free  charge  on  the  earth 
fiide  of  the  lower  cloud  is  suddenly  relieved, 
and  the  disruptive  discharge  from  the  latter  to 
the  earth  takes  such  an  erratic  course  that  no 
series  of  lightning  conductors  of  the  hitherto 
recognised  type  suffice  to  protect  the  building. 

On  the  28th  May  last  a  demonstration  of 
the  action  of  A  and  B  flashes  respectively  was 
given  by  Sir  Oliver  Lodge  before  members  of 
the  coRiihittee  and  others  interested  in  these 
researches.  A  thin  sheet  of  metal  mounted 
on  non-conducting  standards  represented  the 
cloud,  which  was  charged  at  will  from  a  Leyden 
jar.  The  "  cloud  "  was  so  arranged  that  ihfe 
model  lightning  conductors  could  have  their 
points,  brought  nearer  to  or  further  from  its 
under-surface  by  shifting  their  positions  on 
the  table.  Conductors  of  copper,  iron,  and  wet 
string  were  experimented  with.  The  disruptive 
discharge  to  the  copper  proved  to  be  by  far 
the  loudest  and  most  intense  of  the  three.  The 
iron  took  the  flash  with  less  noise,  the  wet 
string  with  hardly  any;  yet  when  the  discharge 
passed  through  it  the  other  and  apparently 
better  conductors  were  not  affected.  The 
experiments  tended  to  demonstrate  that  iron 
\i  in  many  situations  a  very  useful  material 
for  lightning  rods,  as  the  effective  energy  of 
a  flash  of  lightning  is  rapidly  dissipated  in 
iron.  This  metal,  however,  unfortunately,  oxi*- 
dises  rapidly  in  towns  and  smoky  districts, 
and  the  use  of  copper  is  still  recommended 
for  main  conductors  in  relatively  inaccessible 
positions  as  a  material  for  lightning  rods. 

In  Germany  two  kinds  of  strokes  have  been 
recognised  for  some  time,  one  as  Zflndenden 
(*'  fire  causing  "),  probably  analogous  to  what 
Sir  Oliver  Lodge  terms  the  B  stroke,  while  the 
other,  known  under  the  name  of  Kalten  ("  not 
causing  fire  "),  is  the  ordinary  A  flash. 

The  Committee  remark  that  it  is  probable 
that,  with  few  exceptions,  b'lilding^  in  this 
country  are  not  in  reality  efficiently  protected 
against  the  effects  of  a  B  flash,  although  in 
many  cases  the  lightning  conductors  may  be 
said  to  have  at  least  partially  fulfilled  their 
purpose  by  carrying  off  the  more  violent  portion 
of  a  discharge,  and  without  them  greater 
damage  would  have  occurred  in  many  of  the 
cases  reported. 

Some  of  these  observations  throw  a  very 
interesting  light  on  the  effects  due  to  the  oscil- 
latory character  of  lightning  discharges.  For 
instance,  a  discharge  takes  place  over  a 
lightning  rod  which  may  be  in  contact  mth,  or 


approach  closely  to,  the  metallx  p-'^^^ionp  ot  a 
roof.  Powerful  electrical  oscillarioos  are  set: 
up  in  the  latter  conductors,  and  dangerously 
high  electrical  pressui^  may  be  generated  on 
the  distant  ends  of  these  conductors.  If  at 
these  points  they  were  connrt  ted  to  earth  the- 
pressure  would  be  relieved  and  the  discharge- 
harmlessly  dissipated.  Without  this  safe  path 
the  discharge  may  break  away  into  the  down 
pipes,  or  may  pierce  t!ie  roof  to  reach  internal 
conductors.  Cases  which  appear  to  indicate- 
successive  or  simultaneous  flashes  may  be  due 
to  a  single  flash  setting  up  these  oscillations. 

In  some  cases  the  damage  done  to  a  build- 
itig  by  an  A  flash  is  not  necessarily  due  to  the- 
primary  discharge.  A  lateral  discharge  occa- 
sionally occurs,  which  frequently  causes  minor,, 
though  in  some  cases  serious,  damage,  owing- 
to  falling  materials. 

Many  of  the  reports  of  damage  to  unpro- 
tected buildings  show  th  it  the  lightning  dis- 
charge followed  the  path  of  wire  ropes,  metallic 
pipes,  and  other  conductors,  a.nd  that  the 
damage  to  the  structure  occurred  at  the  breaks- 
in  continuity  at  the  upper  and  lower  terminals- 
respectively. 

It  may  be  considered  that  a  lightning  con- 
ductor of  the  ordinary  type,  if  properly  con- 
structed ,  affords  an  undefined  area  of  protectioft 
against  A  flashes ;  but  it  cannot  be  said  to 
have  any  protective  area  against  B  flashes. 
•  Absolute  protection  of  the  whole  of  a  build- 
ing could  only  be  assured  by  enclosing  the 
whole  structure  in  a  -system  of  wirework — a 
contrivance,  in  fact,  of  the  nature  of  a  bird- 
cage. This  should  be  well  connected  at  various- 
points  to  earth,  as  nearly  all  buildings  have  gas 
and  water  pipes  and  other  metallic  conductors 
in  their  interiors  which  are  likewise  earthed. 
For  structures  intended  for  the  manufacture  or 
storage  of  gunpowder  and  other  explosives, 
the  adoption  of  this  bird-cage  protection  would 
be  justified  on  the  score  alone  of  public  safety. 
Architectural  considerations  prevent  the  adop- 
tion of  such  a  method  in  its  entirety  for  ordinary 
buildings.  There  is  no  doubt,  however,  that 
practically  perfect  protection  may  be  assured 
by  a  judicious  modification  of  the  existing 
practice  of  erecting  single  lightning  rods,. 
OFpecially  in  the  case  of  extensive  and  lofty 
buildings  that  project  well  above  surrounding' 
structures,  or  that  stand  isolated  in  the  ope& 
country. 

There  is  another  name  I  wish  to  mention, 
and  that  is  Colonel  the  Hon.  Arthur  Famell. 
who  read  a  paper  in  iSS^f-before  tbe  Royal 
Institute  of  BritiBlfiitiatMk^f^We  acltOD 


*iy  J6,  1905. 


JOURNAL  OF  T^E  SOCIETY  OF  ARTS. 


7*9 


of  lightning  strokes  in  regard  to  metals  and 
chimneys  of  buildings. 

I  especially  draw  attention  to  this  paper,  as 
4he  author  was  the  first  to  point  out  the  many 
•disasters  which  occurred  to  buildings  fitted 
with  lightning  rods,  and  that  a  single  metal 
rod  run  up  the  most  prominent  portion  of  a 
fcuildiog  offers  a  very  small  protection  to  the 
whole  structure.  He  also  stated,  "  That  the 
damage  was  usually  due  to  mechanical  force 
and  not  to  heat."  I  quote  the  following 
extract  :— 

"  Many  persons  would  doubtless  imagine  that  diy 
wood-work  was  more  likdy  to  be  chaired  or  burnt 
4baa  to  be  forcibly  rent  by  a  flash  of  Hghtniug,  with- 
out a  mark  of  sccnrching,  but  the  reverse  is  the  case, 
also  in  respect  to  metals,  few  would  believe  that  this 
agency  was  more  apt  to  break  or  bead  metals  than  to 
fiise  them." 

Another  point  was  that  in  34  per  cent, 
of  the  incidents  investigated  the  mechanical 
Anxe  was  shown  to  have  been  exerted  in  a 
more  or  less  upward  direction.  , 

The  paper  referred  to  was  read  in  what  might 
be  termed  the  dark  ages,  when  fixed  opinions 
were  generally  held  as  to  what  I  might  term 
the  A.  B.  C.  D.  behaviour  of  lightning— that 
is,  let  A  represent  a  building,  B  the  chimney 
or  highest  pomt  on  the  building  A,  and  C  the 
■air  terminal  of  the  lightning  conductor  some- 
where up  above  B ;  we  were  told  that  any 
lightning  in  the  neighbourhood  would  be 
attracted  to  C,  and  pass  through  the  rod,  D, 
harmlessly  to  the  ground  ;  also  it  was  thought 
chat,  besides  attracting  the  flash,  the  con- 
ductor, D,  shielded  all  parts  of  the  building, 
A,  which  came  into  the  area  of  a  cone  whose 
base  was  assumed  to  have  a  radius  equal  to 
the  heighth  from  the  ground.  This  was  stated 
in  the  report  of  the  Lightning  Rod  Conference* 
page  13,  18S2  ;  but  it  is  only  fair  to  say  that 
the  Committee,  although  deeming  it  sufiSciently 
correct  for  practical  purposes,  say  "that  it 
cannot  always  be  relied  upon." 

I  am  sorry  to  have  to  remark  that  Colonel 
Pamell's  p^r  did  not  meet  with  the  attention 
it  deserved,  and  the  general  opinion  evinced 
in  the  discussion  was,  that  it  was  chimerical. 
Those  who  have  studied  the  subject,  and  who 
have  read  the  works  of  Sir  Oliver  Lodge  in  this 
country,  and  the  report  of  the  Berlin  Electro- 
Technical  Association  published  in  1 901,  take 
a  very  different  view  to  the  assumptions  put 
forward  by  the  Lightning  Rod  Conference,  and 
do  not  agree  that  lightning  is  attracted  by  the 
conductor,  and  also  consider  that  the  protected 
area  theory  first  jvomulgated  by  the  Faris 


Academy  of  Sciences  in  1823,  under  the  name 
of  the  Cone  of  Charles,  and  introduced  in  an 
amended  form  by  Gay  Lussac,  is  not  sup>ported 
in  actual  theory,  in  fact  the  report  of  the 
Lightning  Research  Committee  contains  many 
examples  which  show  that  there  is  no  area  of 
protection,  and  this  opinion  is  put  forward 
by  the  experts  of  Germany,  Hungary,  and 
Holland,  whose  reports  will  be  found  in  the 
supplement  to  that  of  the  Lightning  Research 
Committee. 

There  is  a  story  told  of  Sir  William  Thomson 
(now  the  distinguished  Lord  Kelvin),  who. 
after  addressing  some  merehants  in  Scotland, 
heard  a  well-known  mill  owner  remark  that  it 
was  wrong  to  oppose  the  ways  of  Providence, 
and  much  cheaper  to  insure,  and  there  may  be 
some  in  this  room  who  hold  a  similar  opinion. 
I  must  therefore  trespass  on  their  kindness, 
and  ask  them  to  bear  with  me  for  a  short  time, 
while  I  go  into  the  important  question  of : 
first,  as  to  what  we  have  to  guard  against ; 
and  secondly,  as  to  the  best  method  of  pro- 
tection. 

Let  us  first  go  back  to  Benjamin  Franklin. 
Did  he  understand  the  action  of  lightning  ?  I 
am  of  opinion  that  if  he  had  been  allowed  to 
have  had  a  free  hand  when  he  introduced  the 
lightningrod  (which,  by-the-bye,  originally  met 
with  much  opposition,  especially  from  the 
church)  the  early  installations  which  bore  his 
name  would  have  been  put  up  in  a  very 
similar  manner  to  that  which  the  report  of 
the  Lightning  Research  Committee  will  sug- 
gest to  be  the  future  standard. 

I  have  here  one  of  the  Franklin  rods, 
knovra  at  the  time  as  the  Jesuit  rod. 

I  believe  this  is  part  of,  at  least,  one  of  the 
very  first  lightning  conductors  erected  In  this 
country,  as  It  came  from  the  Inside  of  the 
dome  of  St.  Paul's  Cathedral— I  removed  it 
myself  in  the  year  1900 — where  I  think  it 
was  placed  in  1756.  There  were  three  of  these 
iron  bars  connected  to  the  metal  cross— the 
reason  for  these  joints  was  to  allow  the  con- 
ductor to  be  shaped  to  the  Inside  of  the  upper 
dome ;  so  &r  it  was  run  in  a  fairly  good 
manner,  but  unfortunately,  the  ends  of  these 
bars  passed  through  the  stonework,  and  then 
were  doubtless  continued  to  the  several  gal- 
leries and  finally  to  the  earth ;  but  some  time 
or  other  these  outsi<te  rods  were  removed. 
Consequently,  I  discovwed  that  the  original 
protection  became  a  source  of  danger  in  that 
the  rods  stopped  short  in  the  stonework,  and 
had  no  earth  connections.  That  was  no  part  of 
Franklin's  scheme,  who  doubtless,  had  well 
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thought  out  the  matter,  and  in  using  iron  con- 
ductors he  was  putting  forward  the  most 
suitable  material,  a  fact  suggested  by  Hertz, 
and  practically  demonstrated  by  Sir  Oliver 
Lodge. 

Most  people  travel  on  the  continent,  but  I 
venture  to  think  very  few  have  noticed  that, 
I  might  say  without  exception,  the  lightning 
conductors  used  so  freely  on  the  cathedrals 
and  public  buildings  abroad,  are  always  con- 
structed of  iron.  There  are  two  reasons  for 
this :  one  is,  that  they  have  never  changed 
from  Franklin's  original  iron  rod,  and  the 
other  is,  that  practical  experience  shows  that 
this  material  is  superior  to  copper.  Archi- 
tects  here  discarded  iron  because  of  the  so- 
called  uosightliness  of  having  bars  or  rods 
running  down  places  where  they  were  of 
necessity  visible,  and  rather  welcomed  the  in- 
novation of  the  copper  band  or  cable,  which 
by  degrees  has  been  diverted  by  the  con- 
tractors for  its  erection — I  cannot  style  them 
electricians— until  at  the  present  time,  this 
copper  band  is  run  round  sharp  angles  and 
tucked  away  into  obscure  comers,  where  it  is 
unseen,  and  also  to  a  large  extent,  quite  use- 
less for  the  purpose  for  which  it  has  been 
erected.  Fortunately,  you  cannot  do  this  with 
a  rod  of  iron  three-quarters  of  an  inch  or  more 
in  diameter,  so  the  lightning  conductors 
abroad  are  run  as  they  should  be,  straight  up 
and  down  from  the  spire  or  roofs  to  the  ground, 
and  they  have  proved  their  efficacy.  As  far  back 
as  1888,  Sir  Oliver  Lodge  showed  that  the  old 
view  of  lightning  protection  was  as  if  there 
was  something  to  be  allowed  to  escape  or  let 
down  like  rain,  or  as  if  there  was  a  certain 
amount  of  stuff  called  electrical  discharge  to 
be  got  rid  of,  and  all  you  had  to  do  was  to 
provide  a  channel  down  which  it  would  go, 
avoiding  all  other  channels,  so  that  it  would 
neglect  all  other  paths  and  take  the  easiest 
one  to  earth.  It  was  also  supposed  that  the 
easiest  way  to  get  rid  of  the  electricity  one  did 
not  want  was  to  supply  it  with  the  best  possible 
conductor,  in  fact,  the  largest  one  could 
afford,  and  the  only  reason  for  not  using  a 
copper  rod  a  foot  thick  was  that  of  expense. 
But  it  is  now  known  that  a  copper  rod  of  this 
area  would  be  dangerous,  and  a  number  of 
"iron  wires,  one-tenth  of  an  inch  in  diameter, 
would  be  much  safer.  Why  is  this  ?  Is  it  that 
copper,  which  is  one  of  the  best  conductors  of 
electricity,  is  not  so  suitable  for  the  purpose  of 
protection  as  iron  ?  The  answer  is,  because  of 
electrical  inertia.  A  copper  rod  allows  the 
discharge  to  pass  too  quickly,  and  produces  a 


shock  ot  the  utmost  violence ; '  in  fact,  experi- 
ments were  recently  shown  at  the  Royal 
Institute  of  British  Architects  where  a  large- 
copper  conductor,  which  was  perfectly  earthed^ 
gave  out  sparks  of  great  intensity,  and  these, 
if  a  lightning  discharge  was  passing,  would 
be  quite  sufficient  to  set  fire  to  the  building. 
An  iron  conductor  offers  more  impedance  to 
the  current,  and  allows  it  to  leak  away  by- 
damping  down  the  oscillations,  so  there  is  less- 
chance  of  a  side  flash  from  an  iron  than  from 
a  copper  conductor. 

The  characteristics  of  a  flash  of  lightinng- 
which  more  particularly  concern  us  are : — (1) 
surging,  that  is  due  to  the  oscillatory  character 
of  the  spark,  which,  unlike  the  currents 
employed  for  conveying  electricity  to  a  dis- 
tance for  lighting  cities  or  driving  tramcars,, 
ts  a  disruptive  discharge,  sudden  and  violent* 
more  like  the  blow  of  a  hammer;  (2)  self- 
induction,  a  property  which  gives  rise  ta 
counter  force  or  choking  effect,  noticeable  io 
straight  wires,  but  which  is  much  more 
pronounced  in  coils  of  wire ;  (3)  side  flashy 
the  result  of  self-induction.  A  disruptive 
discharge  will  often  leave  what  would  ordi- 
narily be  called  an  excellent  conductor  and 
side  flash  through  the  air  to  other  much  worse 
conductors;  for  instance,  the  lightning  rod 
may  be  struck,  but  instead  of  followmg  the 
course  provided,  a  side  flash  may  select  its 
own  path  through  a  wall  of  brick  or  stone  to  a 
neigbouring  gas-pipe  or  bell-wire.  The  often- 
quoted  example  of  this  danger  is  the  accident 
at  All  Saints'  Church,  Nottingham,  about 
1870,  when  the  discharge  passed  from  the 
lightning  conductor  through  a  solid  wall  of 
masonry,  4^  feet  thick,  to  a  gas-pipe.  A 
photograph  appeared  in  one  of  the  magazines 
a  short  time  ago  showing  about  twenty  oxen 
lying  dead  along  the  line  of  an  iron-wire 
fence,  thus  practically  illustrating  the  surging 
effect  of  a  lightning  flash  which  may  cause 
great  damage.  That  these  cattle  were  killed 
by  a  side  flash  from  the  line  of  the  fence  may 
be  inferred  from  an  incident  mentioned  at  the 
discussion  on  lightning  conductors  before  the 
British  Association  in  1888.  -A  number  of 
horses  placed  in  a  row  were  struck,  the  first 
and  last  of  the  row  being  killed  and  the  others 
not  touched  by  a  lightning  discharge. 

Unquestionably,  wire  fences  as  now  con* 
structed  serve  as  death-traps  to  cattle  in 
many  countries.  The  Director  of  the  lowa^ 
U.S.A.,  Weather  Service,  m  September,  1898, 
says: — "These  reports  show  that  of  the  25& 
head  of  live-stock  killed  -by  ligbtiung,  itft 
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were  found  in  close  contact  with  wire  fences, 
and  also  that,  as  there  were  no  ground  wires 
to  the  fences,  over  44  per  cent,  of  the  losses 
were  caused  by  contact  with  the  wire  charged 
by  a  lightning  stroke,  which  struck  the  fence 
at  a  considerable  distance  from  the  point 
where  the  stock  was  killed." 

A  later  report  mentions  that  a  number  of 
desiths  have  occurred  to  persons  who  have 
been,  during  a  thunderstorm,  placing  or 
removing  clothes  from  the  wire  which  takes 
the  place  of  the  clothes-line  iu  the  Western 
States. 

I  now  purpose  to  show  some  slides  taken 
from  photographs,  and  plans  of  buildings 
which  have  been  submitted  to  the  Lightning 
Research  Committee  by  their  observers;  all 
these  buildings  have  been  fitted  with  lightning 
conductors,  but  unfortunately  owing  to  the 
way  they  have  beea  arranged'  they  have  not 
altogether  shielded  the  buildings  from 
damage. 

The  principal  causes  of  the  failure  of  the 
usual  style  of  lightning-rod  as  fitted  on  the 
buildings  investigated,  appear  to  be  due  to 
the  following:  (1}  insufficient  number  of  con- 
ductor and  earth  connections  ;  (2)  the  absence 
of  any  system  of  connecting  the  metallic  por- 
tions of  the  buildings  to  the  lightning  con- 
ductor, especially  the  interconnection  of  the 
fioials,  rain-water  pipes,  and  gutters.  In  the 
author's  opinion  the  frequent  damage  by  side- 
flash  from  the  conductors  might  be  lessened 
by  running  a  horizontal  conductor  along  the 
ridge,  or  along  the  parapets  of  all  the  roofs, 
somewhat  after  the  method  which  is  almost 
imiversally  adopted  in  Central  Europe. 

The  lightning  strokes  may  be  divided  into 
three  classes; — (i)  Those  where  the  conductor 
conveyed  a  portion  of  the  flash  to  earth,  but 
the  side  flash  to  other  unearthed  metallic  con- 
ductors damaged  the  building;  the  practice 
of  running  the  conductor  round  the  projecting 
masonry,  often  taking  sharp  bends,  doubtless 
facilitated  the  deviation  of  the  current  from  its 
direct  path  to  the  earth  ;  (2}  in  several  obser- 
vations a  metallic  roof  of  large  area  received 
the  flash,  consequently  became  highly  charged, 
and  the  single  conductor  foiled  to  convey  the 
whole  of  the  stroke,  a  portion  of  which  took  a 
circuitous  path,  for  instance,  through  a  speak- 
ing tube  and  an  electric  bell  wire  ;  (3)  a  flash 
struck  the  building  at  two  points  simulta- 
neously, a  lightning  conductor  taking  one  part 
of  the  stroke,  but  damage  was  caused  by  the 
other  portion  selecting  an  unprotected  part  of 
the  roof. 


Truro  (Kea  Church).— Wooden  spire  (88  feet  high) 
covered  with  copper.  Reported  by  Messrs.  J.  C. 
Daubuz  and  G.  H.  Fellowes  Prynne.  Tiling 
damaged ;  lead  flashings  turned  back  ;  wall  con- 
siderably shaken  and  the  face  stones  fractured. 
Divided;  part  going  by  conductor  and  part  by 
alternative  path  fonned  by  copper  covering  of 
spire,  iron  j^pe,  &c.,  from  which  it  sparked 
through  parapet  wall  to  lead  flashing.  Copper 
tape  in.  by  f  in.  Good  earth.  Copper  sheath- 
ing of  spire,  rain-water  pipe,  and  copper  wire 
which  paised  over  conducts  and  near  pipe.  The 
rain-water  down  pipes  should  have  been  con- 
nected with  the  roof  metals,  i.e.,  to  the  copper 
roof  and  lead  flashings,  and  also  to  earth.  This 
would  iiave  prevented  the  side  flash  and  conse- 
quent damage, 

Hampsirad,  Gotders-green.  —  Convalescent  Home^ 
formerly  private  residence.  Reported  by  Mr. 
Walter  Hall.  Small  hole  made  in  apex  of 
gable,  casement  erf"  window  damaged  ;  plastering 
damaged  and  looking-glass  smashed.  Copper 
rope  \  in.  and  |  in.  diameter,  and  rod  J  in.  Three 
points.  Only  one  liuial  point  protected ;  three 
without  conductors.  All  the  finials  should  have 
been  connected  by  subsidiary  condoctors  to 
earth, 

Sioerhead  Lighthouse. — Metal  roof  uid  iron  ruling 
around  lighthouse.  Reported  by  Mr.  J.  M. 
Irvine,  Engineer.  Wall  damaj^;  bedstead 
scorched ;  gutta-percha  wires  of  telephone  circuit 
burned;  woodwork  set  fire  to.  Part  at  least 
took  path  by  speaking  tube,  telephone  wires,  and 
also  by  bedstead  to  wires ;  thence  to  earth  at 
pole.  Copper  rod  f  in,  or  \  in.  diameter. 
Eatth  not  good.  Resistance  from  ground  line 
29  ohm>i.  Iron  railings ;  speaking-tube  and 
telephone  wires.  An  isolated  building  on  an 
eminence.  The  copper  speaking-tube  and  the 
iron,  railing  around  the  lighthouse  should  have 
been  connected  to  independent  earths. 

Rochilale  (Stricklands  Brewery). — Stone  building, 
tall  chimney,  iron  band  round  base  of  chimney. 
Reported  by  Mr.  H.  Fiost,  Sectional  Engineer, 
P.  O.  Telegraphs.  Chimney  cracked  15  feet  above 
shed  abutting  on  stack ;  portion  of  rod  above 
chimney  broken  off.  Rod  with  three  prongs. 
Character  of  earth  unknown.  No  sufficient  data 
could  be  obtained  to  admit  of  a  definite  opinion 
as  to  cause  of  damage. 

Cambridge  (Cavendish  Laboratory).— Reported  by 
Mr.  W.  M.  Fawcett,  M.A.,  F.S.A.  Displaced 
tiles  ;  made  bole  through  sill  of  dormer  and 
fused  gas  pipe.  Struck  brass  nob  on  top  of  lead- 
covered  angle  of  roof,  passed  to  lead  cheek  ot 
dormer  and  to  gas  pipe.  Copper  wire  rope  g  in. 
diameter  on  tower,  Condnctor  on  tower  36  ft. 
from  point  struck.  Not  stated^  but  the  rod  bad 
been  recenUy  Bxed.  ?f«^Oofel|gl^P^ 
iron  rod  and  lead  chedL  of  dormer  anfi^gas  pipe. 
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znustntes  the  need  for  earthing  all  metallic 

portions  on  the  roof  of  a  building. 

Cubbtngton  {Warwickshire). — Workmen's  dwelhngs, 
school-house,  and  residence.  The  lightning 
spread  over  the  roofs  of  these  low  buildings, 
earthing  by  the  rain-water  pipes.  The  interesting 
feature  of  this  case  is  the  effect  of  one  portion 
of  the  flash,  which  perforated  the  brick  wall, 
1^  ft.  thick,  of  the  schoohnistress's  house, 
where  the  pipe-hook  supported  the  gutter.  It 
made  a  hok  about  ^  in.  wide,  then  jumped  to 
a  wall  on  which  a  small  gilt  frame  was  hsnging, 
playing  over  the  gilding,  which  appeared  as 
if  washed  off ;  it  then  again  pierced  the  wall 
near  tbe  bottom  of  the  frame  and  escaped  hy  the 
pipes.  The  slide  is  taken  from  a  photograph 
of  the  walUpaper. 

Mark's  Tey  (St.  Andrew's  Church)  —Tower  of  oak  ; 
wooden  spire  covered  with  oak  shingles. 
Reported  by  Mr.  W.  Cressall.  Displaced 
weathercock  and  disturbed  some  bricks.  Pro- 
bably struck  weathercock,  and  passed  to 
conductor  connected  therewith.  -  Copper  wire 
n^,  }  in.  diameter;  single  pdnted  tenuinal. 
Beyond  displacfng  weathercock  at  top*  and  a 
few  bricks  where  the  rod  entered  the  ground,  no 
damage  done  ;  although  apparently  not  eGKdently 
terminated  at  either  end,  the  rod  conveyed  the 
charge  safely  to  earth. 

■Highgate  (St.  Michad's  Church). — Tower  and  spire 
surmounted  by  stone  cross,  145  feet  high.  Re- 
ported by  Mr.  Walter  Hall  and  Mr.  Killing- 
worth  Hedges.  One  arm  of  stone  fioial  cross 
-broken  and  displaced ;  ball  of  cross  shattered ; 
falling  stones  crashed  through  roof  of  nave. 
-Struck  aim  of  cross,  then  probably  passed  tocon- 
-ductor.  Copper  red,  |  in.  diameter.  Earth, 
round  to  be  in  connection  with  the  electric  light 
mains  A  stn^  caused  similar  damage  some 
years  ago. 

Bedford  (St.  Paul's  Church). — Tower  and  spire.  Re- 
ported by  Mr.  W.  P.  Goulding,  F.S  I.  Heavy 
beams  inside  building  slightly  displaced,  support- 
ing corbels  split ;  main  switch  of  electric  light 
fused.  Iron  rain-water  pipes  broken  ;  lead  flash- 
ings on  roof  broken  and  torn  away.  By  con- 
ductor from  top  of  spire  to  lead  flat,  at  bottom 
of  spire,  on  which  c<mdactor  lay;  then  divided, 
portion  findii^  earth  through  rain>water  pipes, 
&c.  Copper  caUe  g  in.  ^meter  terminated 
under  seat  of  weathncock  at  bottom,  if  spire  is 
laid  on  the  lead  flat.  Path,  Formed  by  lead 
roof  and  rain  pipes,  &c.  A  very  interesting 
case.  The  conductor  being  in  contact  with  the 
lead  Rat  violent  oscillations  were  set  up,  which 
extended  the  whole  length  of  the  roof;  no  sub- 
sidiary conductors  being  provided,  the  discharges 
took  all  available  paths,  some  innde  and  some 
outside  the  building. 
WalsaU  (Shire  Oak  Brewery).— Chimney  70  feet  high. 
Reported  by  Mr.  G.  H.  Bonlter.    Bricks  dis- 


placed  at  top  of  chimney,-  and  euth  dislodged  nt 
bottom  of  ctHiductor.  Struck  dunuKy  opposite 
conductor,  and  then  passed  to«Bidnctor.  Copper 
Xxpt  and  rod  carried  4  ft.  above  diimney.  Bdld- 

Fro.  I. 


The  Path  of  a  Flash  down  a  Chimnkv  with- 
OUT  a  Comddctob,  showiko  Dauagk. 

ing  occupying  the  highest  ground  in  the  neigh- 
bourhood. Illustrates  fact  that  lightning  con- 
ductors on  a  shaft  should  t$iininate  at  the  upper 
extremity  in  manner  j;g^gi|iQ^ISq«^  Onn- 
miUce.  (Fig.  i.)  ^ 
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Maidenhmd  (Church  foF  all  Saints).— Reported  by 
Arthur  Goulding,  F.S.I.  Cock  on  finial  of 
tower  knocked  ofl'  the  spindle,  breaking  some 
liles  in  its  Tall.  Finial  rod  and  cock  to  copper 
conductor.  Finial  rod  |  in.  iron  6  ft.  alxn-e  vpex. 
of  spire ;  |  in.  wire  rope.  The  cock  formed  an 
imperfect  upper  terminal  to  the  lightning  rod ; 
apart  from  this  the  rod  acted  efficiently.  (Fig.  2). 

Fir.  2. 


All  Saints*  Chu&ch,  Maidbhhkad. 

Coatbridge,  Lanarkshire  (Church). — Tower  about 
80  feet  high,  upper  half  octagonal,  carrying  eight 
cone>sIuiped  balusters,  one  at  junction  of  each 
angle.  Reported  by  Mr.  \\^  E.  A.  Knight. 
Three  balusters  damaged  and  part  of  conductor 
rod  led  round  tower  fused.  Roof  damaged  by 
falling  stones.  Struck  balusters,  then  followed 
circular  part  of  conductor  to  loop,  then  to 
vertical  conductor  and  to  earth.  Copper  rope 
of  se«*ea  strands  from  above  balusteis  to  earth. 
A  snbsidiaiy  conductor  carried  around  at  the 
base  of  the  balusten  and  connected  to  main  rod. 
A  conductor  on  each  baluster  reaching  down  to 
the  circular  band  at  the  base  of  the  balusters 
would  have  |H«vented  all  damage. 

Isle  of  Wight  (Godrfiill  Church).— The  lightning 
mis^g  the  flag- staff,  struck  the  pinnacles  and 


9i|)^fty^^n^  between  the  latter  and  the  lead 
bin^the  tbwer  roof,  which  was^uninjured, 
acteSu^Tin  ^)]ofive inside  the  tower,  destroying 
the  !>tailS*fila6l'^^>"gi  panelling  (BUing  in 
the  tower  and  next  to  the  nave),  broke  all  the 
windows,  dislodged  the  basin  of  the  font  from 
its  pedestal,  doing  minor  injuries  inade  the 
building.  The  waits  of  the  tower  three  feet 
thick  were  forced  open  at  the  quoins,  and  the 
clock  fell  (blown  some  fifty  yards  from  the 
tower).  Reported  by  Mr.  Arthur  Goulding, 
F.S.I.  The  case  is  interesting  for  two  distinct 
reasons.  First,  that  the  high  flag-staff  with 
metal  vane,  wluch  certainly  was  a  more  salient 
feature  and  a  better  conductor  than  a  stone 
pinnacle,  was  untoticfaed;  and  secondly,  although 
the  chnrch  bad  been  previously  struck  in  1778 
and  in  1897,  the  insorance  companies  have  not 
insisted  on  any  system  of  protection. 
Tunbridge  IVells  (Southborough  Vicarage)  — Re- 
ported by  C.  H.  Strange.  Detached  building 
standing  on  a  hill  about  400  feet  above  sea  level. 
The  mechanical  effect  of  the  discharge  was  very 
great ;  the  chimney  struck  is  indicated  by  dotted 
lines  on  the  slide.  It  then  blew  out  the  face  of 
the  chimney  breast  on  the  bedroom  below,  and 
finally  wrecked  the  fireplace  on  the  dining-room 
below.  During  the  same  storm  a  number  of 
the  incandescent  lamps  (unligbted)  had  their  fila- 
ments broken. 
Possingworih  House,  Cross-in-Hmd  (Prirate  dwell- 
ing),— Reported  by  Mr.  Killingworth  Hedges, 
M.Inst.C.E.  Building  struck  twice.  First  case 
struck  and  displaced  conductor,  and  also  did 
damage  to  chimney  and  stacks.  Second  case 
destroyed  chimney,  damaged  roof,  and  part  of 
the  divided  flash  struck  statue  not  provided  with 
rod.  First  case  main  charge  probably  followed 
rod.  Second  case  the  flash  ignored  the  inter- 
mediate chimneys,  which  were  all  protected  by 
individual  rods,  and  struck  the  one  tmprotected 
point,  which  was  much  lower  than  the  chimne>-- 
stacks.  Copper  tape,  1}  in.  Every  chimney- 
stack  fitted  with  a  rod.  The  Hash  struck  the  rods 
on  both  occasions  about  three  feet  below  the  air 
terminal.  Good  earth.  The  tape  conductor 
was  ran  indirectly  to  earth,  so  that  a  portion  of 
the  charge  travelled  down  the  wet  roof.  These 
two  cases  can  only  be  reasonably  expldned  on 
tbe  supposition  that  the  discbarges  were  of  the 
B  qrpe,  and  this  hypothesis  is  supported  by  tbe 
fact  that  nmncions  trees  in  the  neighbourhood 
were  struck;  an  nnnsnal  number  of  lightmng 
rods  were  provided,  although  they  were  not 
interconnected.  It  w01  be  noted  that  the 
structure  did  not  suffer  any  internal  dam^,  so 
that  tbe  rods  afforded  some  measure  of  -  protec- 
tion ;  and  if  they  had  been  connected  by  a 
-  horizontal  conductor,  furnished  with  more  direct 
earth  connection,  tbe  damage  mig^f^-fipf|^J^y 
not  have  occurred.    (Rg.  3.) 


Divided  Flash,  PossfNc worth  Hol'sk,  Sl■^.s^x. 


Fio.  4. 


AiNswoRTH  Mill,  Bolton. 


Bdtm  (Ainm-ortb  Mill).— Chimney  aboat  60  feet  to  prevent  furtber  invesligatioD.     The  flash 

high.    Reported  by  Mr.  W.  W.  Midgley,  would  appear  to  have  taken  a  path  along  the 

F.R.Met.Soc.  Chimney  demolished.  Windows  interim  of  the  chimney  in  prefereDce  to  that 

of  mill  broken ;  gas-pipe  lused  and  gas  ignited.  famished  by  a  faulty  lightning  rod,       it  bmst 

The  fall  of  the  chimney  wrecked  the  engine>  out  with  destiuctive  violence  at  the  base  of  the 

lK)H>$t  wd  the  mass  of  dibris  was  so  great  ^  thipaney,  causing  the  collapse  of  t^  whole. 
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Modern  Lightning  Conductors. 

To  carry  out  the  recommendations  oF  Sir 
Oliver  Lodge,  who,  in  his  paper  read  before 
the  Institution  of  Electrical  Engineers  in  i88g, 
stated  that  "sharp  bends  and  roundabout 
paths  to  earth  should  be  avoided,  and  that  a 
lightning  conductor  detached  from  a  building 
is  safer  than  one  in  close  contact  to  it,"  the 
author  has  designed  special  clamps  or  hold- 
fasts which  project  from  the  wall  or  position 
where  the  conductors  are  run,  and  hold  them 
away  from  the  same,  and  facilitate  the  cable 
being  strained  so  as  to  avoid  the  {urojecting 
masonry.  The  conductor  is  then  firmly  held 
by  a  special  grip  at  the  end  of  the  clarap, 
which  only  requires  one  screw.  The  joints 
used  in  the  system,  in  order  to  secure 
perfect  conductivity,  are  made  by  pouring 
solder  or  pot-metal  over  the  loosely-spliced, 
previously  tinned,  conductors,  which  are  laid 
in  a  box,  that  can  be  used  either  for  two, 
three,  or  fourway  joints.  Similarly,  if  it  is 
required  to  connect  the  cable  to  a  plain  point, 
it  is  either  inserted  in  a  socket  or  in  a  box 
which  is  fitted  with  a  socket  to  receive  it,  and 
molten  solder  completes  the  electrical  con* 
nection. 

Elevation  rods  are  made  in  a  similar  way. 
Here  are  shown  three  forms,  for  either  tape  or 
rope.  The  multiple  points  are  not  screwed  in, 
as  the  threads  deteriorate  with  age,  and  they 
are  liable  to  drop.  Therefore  they  are  secured 
to  the  centre  point  by  means  of  the  sleeve, 
which  has  recesses  in  which  the  points  are 
secured,  and  the  box  is  filled  with  solder,  if 
required  to  be  packed,  the  points  are  kept 
closed  together,  and  afterwards  bent  to  shape. 
The  Contiaental  practice  of  running  a  hori- 
zontal conductor  along  the  ridges  of  all  the 
roofe  has  been  adopted  by  the  author  in  all 
the  important  installations  he  has  speciGed, 
with  the  double  object  of  interconnecting  the 
different  elevation  rods,  which  are  fixed  on  the 
higher  points,  such  as  the  chimney  stacks, 
and  also  to  offer  a  good  path  for  the  lightning, 
should,  as  is  often  the  case,  side  flash  take 
place.  From  this  conductor  smaller  wires 
are  taken  to  the  rain  water  guttering,  which 
tn  its  turn  is  connected  to  the  rain  water 
pipes,  and  thence  to  earth.  At  AVestminster 
Abbey,  and  on  other  buildings  where  the  roofe 
are  very  long,  aigrettes  are  fixed  to  the  ridges 
at  intervals,  the  conductors  passing  through 
them  as  shown.  Fig.  5  illustrates  how  a 
roof,  say,  of  a  large  church  is  fitted,  the 
aigrettes  themselves,  as  well  as  the  down  con- 


ductors, being  in  contact  with  the  lead  of  the 
roob.  Thus  it  will  be  seen  that  the  object  in 
view  has  been,  as  far  as  possible,  to  surround 
the  building  with  a  protective  network.  The 
ideal  plan  advocated  by  Sir  Oliver  Lodge 
would  be  to  encase  it  with  barbed  wire. 
Doubtless  this  would  he  very  effective,  but 
hardly  practicable,  on  account  of  repairs  to 
the  structure.  The  author  has  endeavoured  to 
retain  the  effective  network  without  sacrificing 
its  utility,  and  although  there  are  many  points 
for  the  discharge  of  the  electricity  which 
gathers  on  the  surface  of  a  building  during  a 
storm,  these  are  so  unobtrusive  as  to  be  hardly 
noticeable  by  a  spectator  below. 

The  above  is  a  description  of  existing  prac- 
tice, but  it  is  quite  possible  to  shield  a  building 
in  a  very  different  manner  by  the  use  of  iron 
wire ;  a  suitable  size  is  seven  strands  known  as 
a  seven  ply  galvanised  cable  about  |th  inch 
diameter.  Here  is  bome  of  the  material,  and 
as  it  is  very  cheap,  one  may  use  a  lot  of  It 
and  more  nearly  approach  the  ideal  "  bird 
cage  "  advocated  by  Clerk  Maxwell.  If 
economy  is  an  object,  air  terminals  or 
elevation  rods  need  not  be  used,  the  vertical 
iron  conductor  is  cairied  up  so  as  to  project 
above  the  various  chimney  stacks  and  pinna- 
cles or  points,  and  can  be  opened  out  so  as  to 
present  a  number  of  points.  The  general 
appearance  of  a  building  protected  in  this 
manner  is  shown  by  the  slide  which  represents 
a  pumping  station  and  chimney  shaft.  In 
actual  practice  the  wires  which  form  the  cage 
over  the  building  will  hardly  be  noticed  from 
the  ground  level.  The  number  of  barbs  shown 
in  the  slide  can  be  modified,  in  fact  where 
there  are  many  finials  or  if  there  is  iron 
cresting.  It  would  only  be  necessary  to  have  a 
few  points  on  a  horizontal  wire  which  runs 
along  the  ridge,  and  this  can  be  either 
armoured  by  twisting  round  it  short  pieces  of 
steel  wire  as  shown ;  the  lower  legs  will  keep 
the  conductor  away  from  the  roof.  A  more 
durable  way  of  holding  the  conductors  is  by 
means  of  a  special  device  which  the  author 
has  designed  for  use  in  almost  every  position 
where  stranded  wire  is  employed.  You  see 
that  it  is  a  triangular,  malleable  casting, 
furnished  with  a  spike  when  used  horizon- 
tally, the  lower  legs  can  be  turned  over  to 
grip  the  ridge  of  the  roof  or  be  fastened  to  the 
lead  flat,  and  for  vertical  conductors  the  same 
casting  does  without  the  spike.  A  simple  and 
efficient  method  of  joining  the  cable  to  the 
casting  is  accomplished^lb^  sp^^]|}(^n^ed 
lead  ferrule,  which  is  mserted  and  clraed  up 
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by  a  tool ;  tt  can  also  easily  be  removed  if  the 
system  has  to  be  disconnected. 

In  all  cases  where  rain-water  pipes  are 
used  as  conductors,  care  must  be  taken  to 
bond  the  joints,  so  as  to  ensure  good  electrical 
connection,  that  is  if  one  does  not  care  to  risk 
the  cracking  of  the  sockets  which  form  the 
path  of  the  discbarge.   There  are  many  ways 


Continental  System. 
With  the  exception  of  Belgium,  where  the 
Melsen  system  of  having  a  network  of  copper 
conductors  over  the  buildings  connected  at 
the  Foof  to  a  number  of  copper  rods  made  up 
in  bundles  of  eight,  and  spread  out  like  a 
feather,  is  often  employed,  iron  is  the  material 
in  general  use. 


Fia.  5. 


Model  of  Roor  of  Westuinster  Abbkv,  shuwinu  Aiorettes  oh  Kiuue. 


of  bonding,  here  is  one  which  is  simple,  and 
can  be  fitted  after  the  pipes  are  erected. 

Fig.  6  shows  the  method  adopted  by  the 
author  for  the  new  Royal  Horticultural  build- 
ing, Vincent- square,  S.W.,  and  Fig.  7,  the 
arrangement  of  conductors  on  a  private  house 
at  Brighton. 


In  France  the  standard  rod  or  ti^e  is  ms 
metres  high,  the  diameter  at  the  base  about 
O'o6o  metre,  tapering  to  a  sharp  point ;  this 
rod  is  firmly  connected  with  the  iron  work  of 
the  roof  and  the  iron  down  conductor  is  fixed 
at  the  base,  usually  the  tige  is  connected  to 
the  horizontal  rod  which  runs  alo^  the  ndge 
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or  rouad  the  eaves,  being  kept  away  about  18 
inches  firom  the  roof.  The  down  conductor  is 
sometimes  of  stranded  iron  cable,  but  more 
often  a  solid  rod  three-quarters  of  an  inch  to 
one  inch  in  diameter,  bolted  together  at  the 
joifits. 

The  earth  connection  is  often  made  by  lead* 

ing  the  rod  into  a  well.  In  one  form  in  use  in 
France,  surface  is  obtained  by  plaiting  up 
galvanised  iron  strips  so  as  to  form  a  basket 
which  contains  a  sort  of  grapnel  attached  to 
the  conductor,  the  basket  being  filled  with 
coke. 

The  various  fittings  are  shown.  The  next 
view  is  one  from  a  photograph  (Fig.  8),  and 
shows  the  way  the  conductors  are  run  to  pro- 
tect the  Vatican,  Rome.  The  next  is  from  a 
photograph  of  the  roofs  of  a  hospital  at  Naples. 
The  two  wings  are  connected  by  the  cable 
which  runs  across  the  intervening  space. 
Thunderstorms  are  very  severe  in  parts  of  Ger- 
many—the loss  annually  amounts  to  ;^20o,ooo 
— consequently  the  system  of  protection  is 
much  more  elaborate  than  the  practice  here. 
In  the  neighbourhood  of  Frankfort,  I  noticed 
the  roof  of  a  &ctory  with  twelve  projecting  air 
terminals,  each  not  less  than  twelve  feet  in . 
height. 

The  German  rules  of  the  Elcctrotechnischft 
Verein  may  be  summarised  as  follows  : — 

"  Special  attention  is  drawn  to  the  fact  that  thi, 
conductors  of  the  buildings  must  be  in  metallic  codS! 
nection  with  the  earth,  and  that  they  ought  to  go 
round  the  building,  especially  round  the  top  of  the 
roof,  and,  if  possible,  on  all  sides  of  the  roof,  and 
then  lead  to  the  ground  in  the  shortest  possible  way, 
avoiding  all  shaip  curves.  Metallic  parts  in  the 
bdlding  and  masses  of  metal,  especially  those  in  con- 
tact with  the  earth  and  offieimg  large  surfaces,  are  to 
be  connected  together  as  much  as  possiUe  and  to  the 
conductors.  In  order  to  decrease  the  cost,  considera- 
tion should  be  given  to  utilising  the  pipes  upon  the 
building,  and  all  metallic  parts  should  be  made  use 
of  where  possible.  Conductors  of  iron  are  generally 
used,  and  should  have  a  sectional  area  of  not  less 
than  50  square  millimetres  if  interconnected,  and  not 
less  than  100  square  miltimStres  if  unconnected.  If 
the  conductors  are  of  copper,  half  these  sections  is 
sufficient.  All  connectims  to  ha>'e  a  metallic  contact 
surbce  of  not  less  than  10  square  centimitrea.  Con- 
ductors must  he  repeatedly  tested," 

Many  local  boards  in  Prussia  insist  upon 
lightning  conductors  being  fitted  on  public 
buildings,  such  as  schools,  town  halls,  hospi- 
tals, and  churches.  The  regulations  vary  with 
the  different  local  authorities.  In  Frankfort 
the  municipality  have  the  following : — 

'*  The  erection,  altoration,  and  repaiis  of  lightning 
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ctmdnctors  must  be  in  accordance  with  the  sdentific 
rules  now  in  force.  Ihe  conductors  mast  be  of  pore 
copper,  and  of  not  more  than  seven  strands.  House 
owners  must  have  their  lightning  conductork  exa- 
mined at  least  every  two  years,  and  an  examination 
is  also  required  in  the  case  of  the  erection  of,  or 
alterations  or  repairs  to,  a  lightning  conductor  which 
has  been  struck.  Designs  and  specifications  of  pro- 
posed erections  must  be  submitted  to  the  local  board, 
and  for  the  accuracy  of  the  same  the  house  owner  is 
responsible." 

How  TO  Protect  a  Building. 
Before  going  into  the  question  of  what 
accessories  in  the  shape  of  lightning  con* 
ductors  are  to  be  erected,  it  is  necessary  to 
study  the  disposition  of  all  the  external  metal 
work— the  material  of  the  roof,  the  finials,  and 
all  ordinary  guttering,  flushings,  rain-water 
pipes  and  connections,  drain  ventilators,  tele- 
phone, electric  and  bell  wires ;  having  made  a 
rough  plan  of  these,  arrange  that  the  con- 
ductors are  run  from  the  highest  points  to 
earth,  but  in  the  case  of  a  church,  where  the 
vertical  conductors  arrive  at  the  main  roofs,  a 
horizontal  conductor  must  be  placed,  so  that 
besides  being  in  connection  with  those  Irom 
the  tower,  it  runs  along  the  ridges  of  the  roofe, 
whence  it  is  connected  to  all  salient  iron  work. 
From  it  descend  other  conductors,  which 
are  connected  to  all  the  guttering  and  rain- 
water pipes ;  in  many  cases  these  can  be  used 
as  down  paths  to  earth,  but  it  is  well  in  the 
case  of  a  building  of  con^derable  area  also  to 
run  the  branch  conductors  diicct  from  the  roof 
to  the  earth. 

As  regards  air  terminals,  it  is  not  absolutely 
necessary  to  let  these  project  much  above  the 
highest  points ;  if  there  are  many  chimneys  or 
spires,  each  should  have  a  pointed  rod,  and  for 
a  church  or  other  long  roof,  aigrettes  fitted  to 
the  horizontal  conductors  which  run  along  the 
ridge  are  advisable  in  order  to  discharge  the 
electricity  which  will  accumulate  during  a 
storm  all  over  the  building  and  be  collected  at 
many  points  on  the  roofs. 

Earths. — No  rule  can  be  given  as  to  the 
number  required,  it  greatly  depends'  on  the 
nature  of  the  soil ;  for  instance,  a  church  on 
the  top  of  a  hill  on  hard  limestone  would 
require  a  great  many  more  earth  connections 
than  one  in  a  valley.  An  earth  to  be  of  use 
must  be  of  low  resistance,  that  is  only  obtained 
permanently  in  moist  ground,  and  if  this  is  not 
easily  obtainable  the  best  way  to  keep  the 
earth  connection  damp  is  to  run  a  small  pipe 
from  the  nearest  rain-water  pipe  in  such  a 
manner  that  soia^ltiaidtli^jafifQ^LQliverted 
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directly  to  the  metal  plate  which  forma  the 

earth. 

This  portion  of  the  lightningrod  has  hitherto 
received  the  least  attention  mainly  because 
architects  and  others  have  drawn  their  specifi- 
cations so  loosely.  Here  is  an  extract  from  one 
recently  sent  me  which  referred  to  some  large 
schools  ;  — "  The  conductor  to  be  connected  at 
base  to  a  copper  earth-plfite  3'  o"  x  3'  o"  and 
1/16  thick,  buried  6'  o"  deep  in  earth  at  a 
distance  of  not  less  than  8  yards  from  the 
wall  at  base." 

Nothing  is  said  as  to  where  the  earth-plate 


took  the  place  of  the  sewer,  and  were  quite 
insulated  and  consequently  useless.  The  ex- 
ample is  not  quite  so  bad  as  the  one  in  a 
northern  city  where  the  conductor  was  insu- 
lated in  a  g-inger-beer  bottle,  which  had  be0n 
duly  buried  to  act  as  an  earth.  The  cathedral 
is  surrounded  by  the  foundations  of  the  pre- 
vious structure,  which  rendered  it  difficult  to 
make  a  deep  enough  hole  for  a  plate  earth ; 
this  led  to  the  design  of  the  tubular  earth, 
which  has  now  been  largely  used.  This  is 
made  in  two  sizes,  and  connsts  Of  a  strong 
perforated  steel  pipe,  either  i^in.  or  2  |n. 
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is  to  be  buried,  or  whether  the  soil  is  rock  or 
chalk,  the  consequence  is  that  one  finds  earth- 
plates  almost  insulated  from  the  ground  in  dry 
weather  and  quite  ineffective.  The  connection 
between  the  copper  plate  and  the  lightning 
conductor  is  also  often  faulty ;  the  latter  often 
gets  rough  usage  and  consequently  becomes 
disconnected  firom  the  plate.  When  asked  to 
test  an  "  earth,"  I  generally  pull  the  con- 
ductor, as  in  several  cases  I  have  found  it 
disconnected  entirely. 

At  St.  Paul's  Cathedral  the  conductors  had 
been  originally  laid  in  a  brick  sewer  which 
passed  round  the  building,  this  became  un- 
used and  was  consequently  left  dry ;  when  T 
discovered  them  some  were  placed  inside  and 
Others  were  outside  the  drain  pipes  which 


diameter,  and  furnished  with  a  sharp  spike, 
which  will  cut  its  way  through  chalk  or  gravel. 
At  St.  Paul's  Cathedral  it  was  easily  driven 
through  the  broken  stone  which  marks  the  site 
of  the  previous  structure,  destroyed  by  lightning 
long  before  Benjamin  Franklin's  discovery  of 
the  lightning  rod.  The  end  of  the  tube  having 
been  protected  by  a  thick  driving-piece,  which 
is  screwed  on  temporarily,  it  is  easily  sunk  by 
means  of  a  hammer  or  mallet,  and  if  there  is 
an  obstruction,  the  pipe  is  moved  by  a  bar 
inserted  in  the  holes  of  the  driving-piece. 
Lengths,  connected  by  a  special  form  of 
socket,  are  added  until  moist  ground  is 
reached.  The  conductor  is  threaded  through 
the  cast-iron  top  piece,  and  dropped  to  the 
bottom  of  the  tube,  which  is  filled  with<.finely- 
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granulated  charcoal.  An  electrical  joint 
between  the  conductor  and  the  cast-iron  top 
is  now  made  by  pouring  lead  or  pot-metal  into 
the  socket  through  which  the  conductor 
passes,  and  tamping  it  in  the  same  way  as  if 
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TUBULAK  EAKTH,  SHOWING  ATTTOUATIC  WATEB- 
ING  BV  RaIH-WATEX  PiPE. 

it  were  the  joint  of  a  water-pipe.  The  earth 
connection  is  now  complete ;  but,  in  order  to 
make  it  permanent,  and  to  keep  tiie  moistness 
w^ich  is  essential,  a  small  piece  of  pipe  is  ted 
from  the  special  hole  in  the  casting  either  to 
the  nearest  rain-water  pipe,  as  shown  in  Fig.  9, 
or,  if  this  is  not  available,  it  is  allowed  to  pro- 


ject above  the  ground,  so  that  water  can  occa- 
sionally be  poured  down.  The  cast-iron  cap 
is,  last  of  all,  inserted  on  the  top  of  the  tube, 
and  serves  to  mark  the  position  of  the  lightning 
conductor,  a  useful  precaution,  as  conductors 
are  often  cut  by  workmen  who  have  no  idea  of 
their  existence.  The  system  of  tubular  earth 
(Fig.  9)  is  favoured  by  architects,  who  natur- 
ally object  to  the  deep  holes  necessary  l<n- 
the  usual  earth-plate  being  made  near  the 
foundations  of  a  building ;  it  also  has  the 
advantage  of  being  considerably  cheaper  than 
other  forms  of  equipment. 

I  will  now  put  on  the  screen  a  view  of 
a  cemetery  chapel  at  Thirsk  which  was 
struck  in  April,  1900.  It  is  an  unprotected 
building,  but  was  quite  in  the  shadow  of  the 
large  parish  church  of  St.  Mary's  which  had  a 
lightning  conductor.  You  will  see  how  the 
flash  divided  over  the  building,  and,  where  it 
ran  to  earth,  there  are  small  upheavals  of  the 
ground.  In  this  case  the  stroke  divided  up 
and  earthed  itself  ^rly  quietly,  but  in  some 
cases — there  is  the  one  of  St.  Pa-ul's  Church, 
Bedford,  which  you  have  seen— the  great 
destruction  which  took  place  then  was 
occasioned  by  there  not  being  adequate  earth 
connections  to  take  the  flash  which  spread  all 
over  the  roof. 

This  slide  represents  a  ground  plan  of  St. 
Paul's  Cathedral,  and  the  lines  running  to 
the  various  circles  are  the  conductors  run- 
ning to  the  numerous  earths.  Originally  I 
found  that  the  dome  alone  was  protected  and 
the  west  towers ;  to  shield  the  building  more 
completely  a  conductor  was  run  all  round  and 
furnished  with  aigrettes  as  shown  by  the  small 
circles,  and  from  this  the  main  down  con- 
ductors ran  to  earth  and  others  upwards  to 
the  various  pinnacles  and  statues. 

The  Lightning  Research  Committee  received 
reports  from  Germany,  also  from  Hungary, 
where  Dr.  Moritz  von  Horn,  of  the  Royal 
Joseph  Polytechnic  University,  strongly  recom- 
mends barbed  iron  wire,  and  states  that  cage 
lightning  conductors  are  largely  in  use,  both 
on  town  buildings  and  on  farms  and  bams. 
A  very  interesting  report  has  quite  recently 
been  received  fiom  Dr.  Van  Gulik,  of  Haarlem. 
It  was  made  at  the  request  of  the  Dutch 
Academy  of  Science.  He  also  favours  the 
use  of  iron  for  conductors,  and  suggests  that 
the  high  terminal  rods  should  be  abolished. 
Tables  are  given  to  show  the  number  and 
extent  of  disasters  to  protected  and  unpro- 
tected buildings,  and  particulars  of  the  rebate 
allowed  by  some  insurance  companies  where 
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buildings  are  fitted  with  lightning  rods.  The 
total  amount  of  damage  by  lightning  in  Hot- 
land  settled  for  by  insurance  companies  is 
given  as  ^84,000. 

United  States. 

A  visit  paid  by  the  author  to  the  eastern 

cities  and  Canada  was  reported  to  the  Light- 
ciog  Research  Committee,  as  follows: — 

"  The  geoeral  ophiion  was  that  owing  to  the  very 
inefficient  protection  which  had  been  afforded  in  the 
past  hj  the  contractors  who  had  installed  lighiniDg 
lods  on  many  public  and  private  buildings,  it  was 
gradually  dropped  out  of  architects'  specifications, 
and  at  the  .present  time  few  new  buildings  are  pro- 
tected at  all !  they  are  often  struck,  but  as  the  in- 
surance policy  covers  the  loss,  little  notice  is  taken, 
although  deaths  occur  ^ther  by  direct  stroke  or  from 
chimneys  or  masonry  fallbg.  I  was  informed  that 
the  present  cond!ti<ms  were  thought  to  be  unsatis- 
factory, and  that  aichttects  and  engineers  generally 
would  like  to  be  advised  as  to  what  protection  they 
should  adopt.  That  large  amount  of  damage  by  fire 
caused  by  lightning  does  take  place,  is  shown  by  the 
reports  of  the  Fire  Commissioners.  The  action  of 
lightning  when  striking  those  high  steel  boiMings 
known  as  sky-scrapers  is  peculiar,  and  is  worth  inves- 
tigadon,  as  examination  does  not  show  io  what  direc- 
tioa  the  cmrent  flows  to  earth.  In  many  cases  in 
Mew  Yorii  the  bnildiniirs  are  insulated  from  the 
gnmnd  by  the  facX  that  the  foundation  u  blasted 
out  of  the  rock  wUch  forma  the  island  on  which  the 
dtyis  built.** 

A  slide  is  shown  which  illustrates  a  portion 
of  the  framework  of  a  steel  building.  The 
author  recommended  that  the  roof  should 
be  in  good  electrical  connection  with  the 
framework  and  the  top,  and  that  the  sup- 
porting columns  should  be  inter-connected  at 
their  base  by  conductors  which  were  led  to  a 
number  of  permanent  earths. 

Subsequently  I  went  to  Canada,  and  on  the 
day  after  my  arrival  in  Toronto,  a  severe  storm 
took  place,  which  caused  several  fires  from 
gas  ignition,  and  a  flash  struck  the  tower  of 
the  fine  modem  City  Hall,  shattering  the 
roofing  and  doing  considerable  damage.  No 
lightning  conductor  was  installed,  but,  as  I 
was  asked  to  give  my  opinion,  I  think  the 
building  has  been  protected  in  the  way  I 
Tecommeoded. 

The  Lightning  Research  Committees. — 
Practical  Suggestions. 

It  is  interesting  to  note  that  the  English 
Committee  are  not  alone  in  attaching  great 


importance  to  this  subject.  Their  general' 
conclusions  agree  closely  with  the  inde- 
pendent reports  of  the  various  continental, 
authorities  and  committees,  some  of  which 
have  been  quoted  above,  therefore  the  following 
suggestions  are  put  forward  as  not  only  the 
results  of  their  own  investigations,  but  also  as 
the  practical  opinions  of  all  those  who  have 
been  similarly  engaged. 

The  suggestions  appear  in  the  report  of 
April  loth  as  follows  : — 

"  I.  Two  main  lightning  rods,  one  on  each  side, 
should  be  provided,  extending  from  the  top  of  each 
tower,  spire,  or  high  chimney  stack  by  the  most 
direct  course. 

'*  2.  Horizontal  conductors  should  connnect  ^1  the 
vertical  rods  (a)  along  the  ridge,  or  any  suitable  posi- 
tion on  the  roof;  {b)  at  or  near  the  ground  line. 

"  3.  The .  upper  faorizi»tal  conductor  shonld  be 
fitted  with  aigrettes- or  pdnts  at  intervals  of  20  or  50 
feet. 

"4.  Short  vertical  rods  should  be  erected  along 
minor  pinnacles  and  connected  with  the  upper  hori- 
zontal conductor, 

"  5.  All  roof  metals,  such  as  finials,  ridging,  rain- 
water and  ventilating  pipes,  metal  cowls,  leM  flash- 
ing, gutters,  &c.,  should  be  connected '  to  the 
horizontal  conductors. 

*'  6.  All  large  masses  of  metal  in  the  boilding 
should  be  connected  to  earth  either  directly  or  by 
means  of  the  lower  horizcmtal  condDct<H:.  . 

"7.  "WlMre  roofs  ore  partially  or  wboUy  metal- 
lined  they  should  be  connected  to.  earth  by  means  of 
vcttica]  rods  at  several  pdnts. 

"8.  Gas  pipes  shoidd  be  kept  as  far  away  as 
possible  from  the  positions  occupied  by  lightning 
conductors,  and  as  an  additional  protection  the 
service  mains  to  the  gas  meter  should  be  metallically 
cormected  with  house  senices  leading  from  the 
meter." 

It  is  hardly  necessary  to  repeat  the  rules 
drawn  up  by  the  Committee,  as  they  are  set 
forth  at  length  in  their  report,  which  gives 
some  of  the  details  necessary  to  carry  out  their 
sug^stioDS.  Some  of  those  which  were  issued 
by  the  Lightning  Rod  Conference  in  1882  are 
retained,  and  the  new  recommendations  are 
principally  the  horizontal  conductor  on  the 
ridge  or  summit  of  the  roofs,  and  the  down 
conductors,  which  are  connected  to  this  and 
to  all  metal  work,  and  again  inter-connected 
near  the  ground  level.  The  necessity  of 
increasing  the  number  of  the  earths  in  propor- 
tion to  the  ground  area  of  the  building  is  also 
pointed  out. 

The  insurance  offices  appear_{o  disregard 
the  question  of  adequsj^i^st^^^^tiflgkOLfia^re 
quite  content  if  the  single  conductor,Srhich 


has  not'  prevented  serious  damage,  for 
instance,  to  a  church,  is  replaced,  and, 
moreover,  they  take  no  steps  to  have  the 
earth  connection  tested  periodically.  The  few 
unconnected  lightning  rods  erected  on  our 
national  museums,  picture  galleries  and  other 
public  buildings,  contrast  most  unfavourably 
*ith  the  more  scientific  methods  adopted  on 
the  Continent,  more  especially  in  Germany, 
where  in  some  districts  the  local  authorities 
have  issued  rules  as  to  the  erection  and 
testing  of  lightning  conductors,  to  which  the 
various  public  bodies  have  to  conform.  In 
some  cities  householders  are  subject  to  penal- 
ties if  the  system  is  allowed  to  get  out  of 
order. 

It  appears  anomalous  that  laige  sums  of 
money,  diould  be  spent  on  the  protection  from 
fire  of  our  museums,  while  the  question  of 
protection  from  lightning  is  simply  ignored  by 
the  department  in  whose  care  they  are  placed. 
For  instance,  the  Victoria  and  Albert  Museum 
has  one  conductor  (it  was  struck  in  1900, 
but  fortimately  the  damage  was  confined 
to  the  destruction  of  an  electric  main,  which 
served  as  a  lightning  rod,  as  it  was  laid  on 
the  wall  separating  the  Jmperial  Institute 
from  the  museum).  The  National  Gallery 
apparently  had  no  conductor  until  the  flag- 
staff was  erected,  and  this  is  the  only 
approach  to  safeguarding  the  building  from 
lightning  stroke,  although  many  thousands 
are  being  spent  tO'  buy  up  the  adjoinirg 
property.  How  very  differently  public  buildings 
are  treated  abroad  is  shown  by  the  view  of  Le 
Faculty,  one  of  the  public  buildings  in  Paris, 
and  of  Notre  Dame  Cathedral.  The  British 
Museum  authorities  rely  on  the  copper  roof 
for  protection,  and  the  flagstaff  was  on  my 
visit  unprotected.  The  Tate  Gallery  appears  to 
have  inadequate  lightning  conductors,  and  the 
system  on  the  Houses  of  Parliament,  originally 
installed  with  great  care,  is  said  to  require 
attention  (the  Victoria  Tower  was  struck  in 
1S68}.  The  ecclesiastical  authorities  are,  with 
some  exceptions,  indifferent,  and  having  had 
some  rods  put  up  haphazard  suppore  that  they 
act  as  a  fetish  or  charm,  or  asa  quack  specific 
to  cure  all  lightning  plagues.  I  have  visited 
some  dozen  cathedrals  in  the  provinces,  and  in 
only  one  was  there  any  attempt  to  protect  the 
whole  of  the  structure,  and  that  was  at  Can- 
terbury, where  the  arrangement  of  the  con- 
ductors was  faulty,  in  that  a  stroke  of  light- 
ning which  had  travelled  through  perhaps 
half  a  mile  of  space  would  not,  as  the 
generality  of  lightning-conductor  makers  ex- 


pect, tractably  follow  the  copper  tape,  some  of 
which  had  almost  right-angle  bends.  How- 
ever Canterbury  stands  at  the  head  of  the 
other  cathedrals  which  were  inspected  in  that 
the  conductors  had  recently  been  overhauled 
and  rejointed,  and  the  earth  connections 
tested. 

At  Chester  the  conductors  were  insulated 
and  led  into  loose  sockets  close  to  the  ground, 
so  that  any  passerby  could  disconnect  then> 
from  earth.  Time  will  not  allow  a  criticism  of 
all  the  buildings  visited,  but  I  must  point  out 
that  the  well-preserved  Minster  at  Ywk  had 
only  three  conductors,  which,  according  to 
imformation  received,  had  not  been  tested  or 
overhauled  for  many  years.  Our  cathedrals 
and  museums  are  of  national  importance,  and 
if  it  is  found  necessary  on  the  Continent  to 
have  a  thorough  system  of  protection  and 
frequent  inspection,  surely  it  should  be  done 
here,  as  the  initial  expense  could  be  spread 
over  a  number  of  years,  and  the  annual  upkeep 
would  be  suflSciently  provided  for  by  a  one  per 
cent,  rate  on  the  sum  spent  for  structural 
repairs.  The  amount  of  damage  to  property 
by  lightning  stroke  is  enormous ;  unfortunately, 
owing  to  the  reluctance  of  the  insurance  com- 
panies to  publish  details,  no  figures  can  be 
stated.  Most  people  think  that  almost  every 
church  has  a  conductor,  whereas  not  ten  per 
cent,  are  so  provided ;  in  fact,  although 
there  is  sometimes  a  recommendation  from 
the  archdeacon  that  the  churchwarden  should 
put  up  a  conductor  and  see  that  it  is  kept  in 
order,  if  the  vicar  wishes  to  safeguard  his 
church  the  cost  usually  has  to  come  out  of  his 
own  pocket.  The  insurance  offices  do  not 
seem  to  care  whether  a  building  is  protected 
or  not,  as  no  individual  office  likes  to  insist  00 
the  erection  of  lightning  conductors  for  fear  of 
diverting  business  to  its  rivals. 


DISCUSSION. 

The  Chairman  said  the  protecti«i  of  buildings 
against  the  effects  of  lightning  had  aronsed  very 
much  interest  of  late,  and  had  been  debated  m  the 
Press,  some  of  the  writers  having  gone  so  far  as  to 
question  whether  buildings  could  be  effectiTely 
protected  against  lightning.  Some. of  the  audience 
having  seen  the  illustrations  on  the  screen  of 
damage  which  bad  been  done  by  hghtotag,  might 
also  bave  come  to  the  same  conclusion.  If  they 
did,  hove^-er,  he  thoaght_(hey  were  in  enor, 
lor   wberever  m^gitig^njl' C^i@®  to  bee 

with  the  greater  foiccs  of  Nature  mwn  doomed 


to  occanonal  ftilore.  Man's  best  found  ships 
were  wrecked,  bis  breakwaten  demolished,  and 
railway  embanknients  washed  away.  He  did  not 
on  that  acconnt  abandon  his  attempts,  bat,  on  the 
other  band,  sought  improved  designs,  and  went  to 
work  again,  and  generally  his  efforts  were  crowned 
with  success.  The  same  conclusion,  he  thought,  might 
be  reached  with  reference  to  lightning  protection.  In 
the  early  days  of  Saow<Hartis,  and  others,  lightning 
rods  seemed  to  have  been  fitirly  effective.  Cases  of 
faihire  increased  in  number  as  time  went  by,  and 
these  might  be  atuibntab!e  to  the  altered  nature  of 
buildings.  These  enclosed  gas  and  water  i^pes, 
wires,  and  all  kinds  of  conductors,  many  of  them 
affording  a  direct  path  to  earth,  and  the  fact  of  put- 
ting  snch  masses  of  metal  and  other  things  in  the  in- 
terior of  buildings  led  to  an  increased  number  of 
disasters.  The  question  had  assumed  such  propor- 
tions and  importance  that  in  1878  it  led  to  the  forma- 
tion of  the  Lightning  Rod  Conference,  which  un- 
doubtedly did  good  work.  It  crystallised  the  best 
practice  of  the  day,  called  attention  to  the  methods  of 
dealing  wiUi  conductors  In  the  inside  of  buildings,  and 
laid  down  most  useful  rules.  He  was  afraid,  how* 
ever,  that  the  electrical  profession  had  not  formed  such 
a  true  idea  of  the  character  of  lightning  then,  as  they 
bad  at  present.  Sir  Oliver  Lodge  was  one  of  the  first 
16  take  up  the  question  from  the  point  of  view  of  the 
oscillatory  quality  of  lightning,  and  he  urged  the  neces- 
sity for  modified  methods.  But  he  (the  Chairman) 
was  afraid  that  for  a  long  time  Sir  Oliver  was  like 
one  "preaching  in  the  wilderness."  Tbe  urgency 
of  the  matter  did  not  at  first  appeal  to  the  general 
body  of  engineers,  and  very  few  thought  seriously 
of  the  question,  being  satisfied  generally  with 
the  regulations  drawn  up  by  the  Conference. 
He  thought  the  attention  of  engineers  was 
strcHigly  drawn  to  the  subject  by  modem  devdop* 
ments  of  electrical  engineering,  more  especially  that 
which  related  to  the  introduction  of  wireless  tele- 
graphy. That  itself  depended  upon  oscillatory 
currents,  or  the  use  of  a  gentle  form  of  lightning. 
The  two  movemeots  were  absolutely  alike.  Tbe 
osdltations  in  the  wireless  installation  were  the 
analogue  of  the  oscillations  that  took  place  in  a 
lightning  conductor.  Considering  for  a  moment  the 
best  practice  in  -  wireless  telegraphy;  the  source  of 
tbe  energy  was  not  connected  directly  to  the  vertical 
wire,  which  was  the  counterpart  of  the  lightning  roA, 
but  very  violent  oscillations  were  established  in  a 
closed  circuit,  the  oscillations  being  imparted  to  tbe 
vertical  wire  in  one  case  by  direct  contact,  and  in  the 
other  case  by  induction  between  two  neighbouring 
conductor?.  When  very  powerful  energy  was  used, 
those  oscillations  extended  through  the  line  of 
eitemal  conductors,  so  that  on  a  dark  night  one 
could  see  brush  discharges  passing  off  into  the 
atmosphere  in  the  same  manner  as  the  lightning  effects 
which  were  illustrated  by  the  author.  On  the  other 
hand,  tbe  receiving  apparatus  was  not  connected  direct 
to  the  vertical  wire,  but  the  comuction  was  either 


thnnigh  a  secondary  drcnit,  or  in  some  cases  by  in- 
duction. If  these  facts  were  considered  in  connection 
with  many  of  the  cases  which  had  just  been  illus- 
■  trated,  he  thought  it  might  be  readily  understood 
how  it  was  that  the  effect  of  the  Wolent  oscillations 
in  an  ordinary  lightning  rod  were  not  limited  to  that 
rod,  but  acted,  either  directly  on  all  other  conductors 
which  touched  that  rod,  or  on  those  in  sufficient 
[ffoximtty  as  to  be  affected  inductivdy.  The  result  was 
that  in  many  cases  at  tlie  distant  end  of  a  metallic 
ridging,  or  the  guttering  that  surrounded  a  building, 
one  would  get  violent  discharges  which,  if  those  ex- 
tremities were  connected  with  earth,  would  disappear 
hannlessly.  But  if  they  frere  not  so  connected,, 
damage  would  be  done  and  evidences  of  their  action 
would  be  left  behind.  That  was  a  brief  explanation 
of  tbe  basis  of  the  work  of  tbe  recently  appointed 
Lightning  Research  Committee.  He  thought  that 
those  who  were  interested  in  tbe  protection  of  build- 
ings from  lightning  might  assume  that  in  this  country 
they  were  not  so  vety  far  behind  the  age  ;  that 
there  was  no  reason  to  give  up  hope  of  effective  pro- 
tection, and  that  the  modem  methods,  referred  to  by 
the  anthor,  would  afford  as  reasonable  a  protection  a» 
could  really  be  hoped  from  the  mighty  forces  of  £s- 
ruptive  lightning.  He  thought  the  use  of  the  light- 
ning rod  might  be  regarded  as  a  species  of  insurance^ 
not  of  the  type  that  the  author  referred  to,  in  some- 
what disparaging  terms,  but  that  the  amount  of 
protection  might  be  proportioned  to  the  value  of  the- 
buildings  tbemselves.  Buildings  of  no  great  extent 
or  great  capital  value  could  be  effectively  protected 
in  a  cheap  manner,  but  with  larger  and  more  expen- 
sive buildings  and  national  monuments,  a  very  huge' 
expenditure  was  fully  justified, 

Mr.  J.  J.  Rawlings  thought  the  illustration  the 
author  had  shown  of  *'Heatfalield  "  exempIiGed  the- 
net-work  system  as  far  as  it  was  possible  to  do  so. 
There  was  almost  an  excessive  number  of  point-i, 
and  a  large  number  of  earths,  but  Mr.  Hedges^ 
had  not  said  how  tbe  earths  were  made,  al- 
though presumably  he  was  satisfied  with  them. 
It  appeared  to  him  that  its  only  difference 
from  a  perfect  net-work  system  was  that  it  did  not 
contain  horizontal  connections.  He  had  been  much 
struck  with  the  important  part  that  lead  played  in  the 
system,  it  being  stated  that  tbe  current  inssed  along 
the  lead  ridges  or  gutters ;  so  that  one  was  almost 
jrre«Btibly  drawn  to  the  conclunon  that  lead  would 
be  the  proper  conductor  to '  use.  Its  specific  re- 
sistance was  somewhat  similar  to  iron,  its  lasting 
power  was  very  great,  and  it  did  not  possess  the  bad 
habit  of  marking  the  stone  and  otherwise  disfiguring 
tbe  building  which  was  characteristic  of  iron.  His 
firm  had  consistently  made  it  a  practice,  especially 
with  tall  pipes,  such  as  ventilating  pipes,  made  of 
lead  with  soldered  joints,  to  earth  the^ipes  at  the 
foot,  thereby  obtaining  a^.^^tg^^li^;^^^- 
doctor.  O 
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Mr.  Alfkkd  Hands  Mid  tliere  were  so  many 
points  in  the  paper  to  which  exception  could  be  taken 
that  it  vas  iiqpoasible  for  him  to  refer  to  them  all. 
The  anthn'  inferred  that  the  views  of  experts  on  the 
qneitiMi  of  protection  from  lightobg  up  to  time  of  the 
pabHcstion  of  the  Research  Committee's  leporu  were 
entirety  wroag ;  that  protection  under  those  views 
was  a  matter  of  impoutbility,  and  that  only  now  had 
(he  matter  been  placed  in  the  true  light.  Mr.  Hedges 
had  either  failed  altogether  to  realise  what  the  views 
of  experts  on  the  subject  were,  or  else  he  had  ignored 
them,  because  there  was  no  resemblance  whatever 
between  what  be  had  pointed  out  as  being  the  views 
on  lightning  conductors  before  the  Research  Com* 
mittee  was  ftvmed  and  the  viewi  of  experts.  The 
author  had  taken  the  popoUr  idea  of  people  who.had 
■wver  studied  the  sabject.  which  was  absolntely 
different  to  the  oiHni<»  of  experts.  With  r^ard 
to  the  question  of  damage  Taj  lightning,  he  re- 
minded  the  audience  that  an  enormous  number 
of  clond-to-earth  lightning  discharges  took  place 
in  the  cuimtry  every  year ;  and  since  very  lofty 
buildings  were  admittedly  more  liable  to  be  struck 
by  lightning  than  low  ones— and  as  practically  all  the 
very  lofty  buildings  in  the  country  were  fitted  with 
lightning  conductors,  remarkably  few  of  which  were 
protected  in  accordance  with  the  author's  views — 
was  not  it  reasooaUe  to  suppose  that  an  alaiming 
number  of  fiulnres  of  lightning  eondnctivs  would 
Uke  {dace  if  Mr.  Hedges  was  i^t  and  the  experts 
were  wrong  ?  From  a  vety  dose  inveatigatitm  cMT  the 
•ul^t,  extending  over  the  last  17  years,  he  believed 
ihat  betweeL  300  and  400  buildings  were  struck  and 
damaged  by  lightning  every  year  in  the  country,  out 
of  which  less  than  a  do«en  possested  lightning  con- 
ductors. The  buildings  must  have  been  tn  existence 
for  terms  varying  from  20  to  60  years,  and  the  rods  had 
been  put  up  by  ironmongers,  plumbers,  builders,  and 
others,  whose  callings  did  not  imply  that  they  were 
experts  ;  and  they  bad  never  had  the  slightest  atten- 
0on  in  the  course  of  that  time.  Was  a  lightning 
oondoctor  to  be  regarded  as  the  me  thing  in  the 
world  which  sbonld  remain  efficient  for  half  a  century 
without  attention  or  repair,  and  irrespectjre  of 
whether  it  was  pot  np  properly  in  the  first 
instance  ?  The  author  had  laid  stress  on  the  fact 
that  the  ReseaKfa  Committee  received  accounts  of 
125  cases,  out  of  which  40  had  lightning  conductors  ; 
but  so  far  as  be  could  see  only  34  weie  given  in  the 
puUished  list,  and  of  that  number  seven  had  no 
lightning  conductors  at  all,  although  the  committee 
said  they  did  not  con^der  it  necessary  to  give  details 
^  of  the  unprotected  buildings  that  were  damaged,  and 
confined  tbenudves  to  giving  particulars  of  the  pro- 
tected buildings.  He  did  not  know  whether  that 
jras  a  mistake  or  not ;  it  seemed  to  him  it  was  given 
with  the  idea  of  making  the  impression  that  every- 
body was  wnmg  on  the  subject  and  that  Ughtning 
conductors  always  fafled.  In  addition,  one  c»e 
^  never  occuneJ  at  all,  and  if  it  did  take  place 
it  happened  many  years  ago,  long  before  the  com- 


mittee was  formed.  He  wonld  like  to  know  whether 
the  Ust  of  40  included  the  cate  of  damage  to  the 
Houses  of  F^iament,  which  the  autho'  reported  to 
.  the  committee,  and  for  which  there  was  no  foonda- 
ti(Ki  whatever,  and  whether  there  were  similar  cases 
among  the  nomber.  He  further  contended  that  the 
author's  remaihs  with  regard  to  li^htBiog  condnctovs 
uttracting^ghtning  were  incorrect,  Snow-Harris  com- 
bating the  idea  very  strongly.  The  question  of  side- 
flash  was  also  not  a  new  one,  Snow-  Harris  referred 
to  the  subject  half  a  century  ago,  although  his  ideas 
were  not  quite  correct,  present  day  experts  knowine 
much  more  about  the  matter.  The  cage  system  was 
not  new,  experts  having  always  regarded  it  as  the  best 
system  of  protection  available,  provided  it  could  be 
applied.  It  was  the  best  system,  for  the  reason  that 
when  it  vas  employed  in  its  mtirety  there  was  no 
necessity  to  uamine  the  inside  of  the  buildings ;  but 
it  was  not  practicable.  In  the  first  place  the  cost  was 
prohibitive,  and  secondly  a  building  could  not  be 
protected  in  the  maimer  unless  it  was  detached.  One 
thing  experts  knew  was  that  the  bastard  cage  system 
which  the  author  had  recommended  was  not  equally 
effective;  in  fact  Mr.  Hedges  had  condemned  it 
himself  by  saying  that  to  protect  a  building  perfectly 
it  was  necessary  to  have  a  complete  bird-cage  system, 
while  he  recommended  what  he  (Mr.  Hands)  would 
call  a  bastard  one.  The  system  was  adopted  in  the 
Hotel  de  ViDe,  at  Bnuaels,  bat  was  not  compoaedt 
as  the  mithor  stated,  of  cniductors  fotmed  of  cof^xr 
vires,  but  of  iron  wires, — the  very  system  that  was 
bdng  suggested  now,  and  which,  althoogfa,  the 
author  said  was  efficacious,  &iled,  the  building  having 
been  set  on  fire  I7  lightning. 

Mr  Hedges,  in  reply  to  Mr.  Rawlings,  said  the 
point  he  wished  to  emphasise  in  connection  with 
"Heathfield"  was  that  the  conductors  were  not 
inter-Unked,  otherwise  the  damage  would  probably 
not  have  occnrred.  He  could  confirm  Mr.  Rawlings** 
remarks  that  lead  was  an  excellent  material  to  use, 
stating  that  in  the  Bedford  dmich  which  was 
struck  by  lightning  some  of  the  pipes  which  took 
the  discharge  were  lead  pipes;  they  were  not 
melted,  but  only  bulged  out  so  that  the  pipes  became 
oval  in  shape.  He  did  not  think,  however,  that 
lead  could  be  generally  used  owing  to  its  ez- 
|)ense.  He  quite  agreed  that  the  lead  pipes  should 
be  earthed.  With  regard  to  Mr.  Hands's  renuuks,  be 
did  not  wish  to  blame  everjbody  in  the  sweeping 
way  that  gentleman  imagined.  The  committee  <&d 
not  select  the  cases  of  protected  buildings  which  weic 
given;  the  observers,  who  were  perfectly  neMml, 
self-appointed  gentlemen,  among  whom  was  Mr. 
Hand»,  performed  that  function,  and  if  Mr.  Hands 
thought  that  work  was  being  done  in  the  wrong 
direction  during  the  four  years  the  Research  Com- 
mittee was  in  operation,  it  was  his  duty  to  have 
written  to  the  secretary  and  complained  of  the  (act. 
The  views  he  had  stated  were  not  hia^own,  bat  those 
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of  tlie  Research  Committee.  Ur.  Hands  hadiefened 
toanhuccQiacyiQ  tbennmberof  caws  given.  To  the 

best  of  bis  belief  forty  cases  were  ordered  to  be  in- 
serted in  the  report ;  but  if  any  errors  bad  crept  into 
the  pablished  report  he  was  only  too  pleased  to  have 
Ihem  pointed  out,  and  would  make  the  necessary 
corrections  in  the  next  edition.  Even  supposing 
there  were  only  35  or  37  cases  instead  of  40,  he  con- 
tended that  was  a  very  large  proportion  of  buHdings 
fitted  with  lightning  coDductora  to  be  atrack  1^ 
lightning  out  of  the  total  number  which  the  com- 
mittee examined.  The  case  in  whldi  damage  was 
teported  to  have  occoned  at  the  Houses  of  Farliament 
tlvongfa  a  stroke  of  lightning  crept  in  in  a  very 
curions  manner.  In  pasdng  down  Falace-yard,  be 
noticed  that  a  considerable  crowd  had  assembled, 
and  was  told  that  the  Victoria  Tower  had 
been  struck  by  lightning.  It  was  very  difficult 
to  verify  such  a  statement  because  the  authorities 
woold  not  allow  anybody  to  inspect  the  build- 
ing, but  he  was  told  that  pieces  of  flagstones  were 
lying  abont  in  the  road  just  at  the  time.  The 
evening  papers  all  contained  statements  to  the 
effect  that  the  bailding  had  been  struck,  and 
as  the  list  was  being  made  np  at  the  time,  it  was 
included ;  but  the  list  was  a  private  document,  and 
was  never  intended  to  he  dicnlated,  except  to 
those  immediatdy  ctmnected  with  the  Research  Com- 
mittee. The  entry  was  immediately  erased  when 
it  was  di5CO%-ered  that  the  report  was  a  mistake  ;  and 
he  hardly  thought  it  was  a  nice  suggestion  to  make 
that  the  committee  had  deliberately  published  false 
information.  It  was  rather  late,  now  that  all  the 
work  had  been  done,  for  Mr.  Hands  to  condemn  it ; 
the  work  had  been  very  largely  advertised,  and  he 
was  sorry  Mr.  Hands  did  not  come  forward  earlier  and 
give  the  results  of  his  experience.  Personally,  he  had 
been  led  to  investigate  the  subject  because  he  coold 
not  find  an)  thing  to  guide  him,  bnt  he  did  not  wish  to 
condemn  what  other  gentlemen  bad  done.  He  had 
never  had  occauon  to  see  any  of  Mr.  Hands'a  work, 
but  he  bad  carried  out  a  good  deal  of  work  in 
connection  with  electric-lighting  stations,  and  on 
examining  it  be  found  it  was  so  terribly  bad  that  be 
determined  to  start  again,  and  put  in  appliances 
which  he  thought  would  have  a  much  more  lasting 
eifect.  He  quite  understood  that  firms  such  as  Mr. 
Hands  represented  could  do  good  work,  and  he 
should  be  very  sorry  indeed  if  it  was  supposed  that 
he  in  any  way  condemned  tbe  work  dcme  by  sodi 
firms.  Looking  at  the  examples  of  work  which  be  had 
xhown  there  were  two  reasons  for  the  fidhire,  dther 
tbat  the  work  was  not  good,  otherwise  they  would 
not  have  been  struck,  or  dse  that  the  system  which 
had  been  adopted  was  not  sufficient.  He  thought 
that  instead  of  cold  water  being  poured  on  the  work 
of  the  gentlemen  who  bad  investigated  the  subject, 
they  ought  to  be  encouraged  in  their  endeavours. 
It  was  of  primary  importance  that  architects  should 
have  it  brought  to  their  earnest  consideration  that  if 
a  bnildmg  cost  a  lot  of  money  to  erect  it  was  w<xth 
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while  spending  >  good  som  of  mtmey  to  protect  it. 
As  the  Chairman  had  remai^,  it  was  simply  a 
qaeatkHi  of  insnrance. 

Mr.  Hands,  in  explanation,  said  that  although 
the  document  which  contained  statements  connected 
with  the  Houses  of  I^rliament  was  cwiginally  marked 
"  private  and  confidential/*  it  was  afterwards  exhi- 
bited for  a  period  of  neariy  six  months  at  the  Eail's 
Conrt  Exhibition,  with  the  words  "  private  and  con- 
fidential '*  erased,  and  with  the  case  of  the  Honses 
of  I^rUament  not  ddeted.  He  therefore  thought  he 
was  justified  in  mentioning  the  matter. 

The  Chaixuan  thought  he  could  explain  one 
small  iSscrqiancy  wliich  had  been  referred  to  by  Mr. 
Hands.  There  were  forty  cases,  but  he  had  person- 
ally stmck  ont  three  of  them,  because  they  did  not 
refer  to  tbe  protection  of  buildings  by  lightning  rods, 
but  to  the  protection  of  telegraph  instruments  by 
lightning  protectors  used  for  that  purpose.  He  there- 
fore struck  them  out  because  he  thought  they  bore 
no  direct  relation  to  the  report  of  the  Lightning 
Research  Committee.  In  conclusion,  it  was  his  plea- 
sant duty  to  propose  a  hearty  vote  <A  thanks  to  Mr. 
Hddges  for  bis  able  paper. 

The  resolution  having  been  carried  by  aralamatimi^ 
the  meeting  terminated. 


IRRIGATION  IN  CANADA. 

From  tbe  eastern  toot-hills  of  tbe  Rocky  Moun- 
tains,.at  a  point  15  miles  sooth  of  the  boundary 
between  Canada  and  the  United  States,  a  lidge  or 
height  of  land  starts  out  in  an  easterly  direction, 
CTOSsiog  over  into  Canada,  and  mnning  neari)^ 
parallel  with  the  international  boundary,  about  40 
miles  north  of  it.  for  3  distance  of  something  over 
400  miles,  thence  turning  in  a  south-easterly  duection 
through  North  Dakota.  A  similar  ridge  runs  out 
from  the  mountains  at  a  point  about  300  miles  north 
of  the  United  States  boundary,  in  a  north-easterly 
direction,  traversing  the  great  peninsula  towards  the 
Hudson  Bay.  Between  these  two  ridges  lies  the 
basin  of  the  Saskatchewan,  subdivided  into  the  main 
valleys  of  the  Norifc  and  South  rivers,  with  the 
affluents  of  these.  This  is  tbe  praiiie  country  whidi 
in  the  eariy  part  of  tbe  last  century  was  known  as 
Rupert's  Land,  latterly  attached  to  the  Canadian 
Federation  as  the  North-West  Territories,  and  on 
the  ist  of  July  to  become  organised  provinces  of  tbe 
Dominion.  If  the  measure  now  before  Parliament  is 
passed  in  its  present  form,  tbe  Province  of  Alberta 
will  comprise  the  territory  lying  west  from  the  fourth 
grand  meridian — line  1 10  of  west  longitude — to  the 
easterly  boundary  of  British  Columbia ^nd  the  terri- 
tory extending  easterly  f^i^y^i^i^Ql^ 
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westerly  bsundaiy  of  Manitoba  will  -coastitute  tlie 
XVovince  of  Saskatchewan. 

The  area  of  land  embraced  in  the  btsift  of  the 
Saskatchevans  is  approximately  150,000,000  acres. 
Of  this  perhaps  one-third  may  be  described  at  land 
or  gravel,  with  a  light  covering  of  soil,  not  capable  of 
producing  any  other  crop  than  the  wild  grass  which 
covers  the  entire  country  in  the  early  pari  of  the 
summer.  But  there  are  loo,ooo,oco  acres  of  rolling 
prairie  land  having  a  fertile  surface  soil  of  loam  resting 
upon  a  cultivable  clay,  suitable  in  chemicel  consti- 
.  tuents  for  the  production  of  wheat  and  other  cereals. 
The  experience  of  the  last  twenty-five  years  has 
fhown  that  good  crops  can  be  raised  in  rainy 
fieasons,  but  there  are  periods  of  drought  in  which 
agricultural  operations  are  unprt^table.  In  regard 
to  rainfall  there  is  an  important  distinction  between 
the  north  and  south  v^eys.  Towards  the  north, 
the  mountain  ranges  of  British  Columbia  are  traversed 
by  deep  valleys,  notably  those  of  the  Peace  and  Hne 
fivers,  through  which  the  moisture-laden  breezes  from 
the  Pacific  Ocean  pour  into  the  prairie  country,  en- 
suring equable  and  adequate  precipitation  throughout 
the  northern  districts.  Veiy  different  conditions 
pm'ail  in  the  valley  of  the  South  Saskatchewan. 
This  is  shut  olT  from  the  ocean  uinds  by  a  bnge 
ran  part  of  mountains  intersected  only  by  narrow 
ravines  or  '*  canycms.; "  and  west  of  the  moonlains 
there  ts  the  broad  valley  of  tfae  Fraser  River,  nmning 
north  and  sooth,  which  Intercepts  and  precipitates  a 
large  share  of  the  mmsture  coming  inland  on  tfae 
sea  breezes. ' 

In  the  South  Saskatchewan  valley  and  a  south- 
easterly section  of  the  north  ^-alley,  with  tbe  40  mile 
strip  fronting  on  the  United  States  and  tributary-  to 
the  Missouri  basin,  there  is  an  area  of  something  over 
64,000,000  acres,  designated  in  the  Canadian  Ciovem- 
ment  reports  as  the  "  semi-arid  region."  Tbe 
easterly  limit  of  this  is  shown  on  the  official  maps 
at  106  longitude  from  the  United  States  boundary  to 
a  point  a  few  miles  sooth  of  latitude  53.  The  general 
level  of  this  district  rises  from  3,000  feet  above  sea 
in  the  easterly  section  to  3,500  feet  in  the  west. 
Records  kept  at  observing  stations  for  18  years  show 
that  the  annual  precipitation  of  rain  and  snow  varies 
from  6  inches  to  15  inches,  the  minimum  report  being 
from  Chaplin,  near  the  easterly  limit  of  this  district, 
at  a  point  2,202  feet  above  sea,  where  tbe  register 
gives  50  inches  as  the  total  precipitation  for  9  years, 
equivalent  to  an  annual  average  of  5^  inches,  or  a 
monthly  average  of  less  than  \  inch.  Going  west 
towards  the  bead  of  the  valley  the  rainfall  shows 
a  considerable  increase,  and  approaching  the  moun- 
tains the  general  average  exceeds  15  inches  per 
annum. 

The  most  important  point  established  by  tbe 
OOTeininent  records  is  tbe  regular  alternation  or 
recurrence  of  wet  and  dr)-  periods,  each  extending 
-over  a  series  of  years.  As  a  rule,  this  alternation 
comes  every  fifth  year ;  that  is,  after  four  consecutive 
rainy  summers  there  will  follow  four  dry  years.  In 


the  rainy  summers  tbe  prairie  soil  is  capable  of  pro- 
ducing marvellous  crops,  but  in  the  dry  years  all 
.vegetation  fails.  In  the  last  thirty  years  family 
operations  have  been  attempted  in  many  parts  of  the 
district,  but  withont  permanent  success,  except  in 
vall^  bottoms,  or  in  the  vicinity  of  lakes  or  ponds 
supplied  from  the  mating  snow.  It  is  now  an 
acknowledged  fact  that  good  crops  cannot  be  ensured 
in  the  seasons  of  drought,  nnlos  there  is  artifici^ 
irrigation. 

Of  late  years  there  has  been  a  large  influx  of  Mor- 
mons into  the  upper  part  of  the  South  Saskatchewan 
valley.  Many  of  these  people  had  had  experience  in 
the  cultivation  of  irrigated  l^ds  in  Utah,  and  they 
soon  percnved  that  the  same  methods  were  necessary 
on  the  Canadian  piabie.  They  built  dams  and 
constructed  watercourses^  with  very  little  refprd  for 
en^eering  technicalities,  but  their  efforts  have  been 
successful  in  every  sense.  Large  tracts  of  land  which 
were  formerly  available  only  as  pasture  for  a  few 
herds  of  cattle  in  the  early  spring  and  late  in  tbe 
autumn  are  now  producing  heavy  crops  of  wheat  and 
other  cereals.  The  example  set  by  these  Mormon 
immigrants  was  quickly  followed  in  other  sections  of 
the  valley,  and  large  areas  were  soon  brought  under 
cultivatitm.  Associations  were  organised  few  the 
purpose  of  constructing  irrigation  works  on  a 
large  scale;  and  at  the  present  time  there 
are  upwards  of  500  miles  of  canals  and  ditches 
capaUe  of  supplying  water  throoghont  the  aeason 
fen*  an  average  of  i,ooo  acres  per  mile.  TUs 
does  not  indnde  the  extensive  work  now  under- 
taken by  the  Canadian  Pacific  Railway  in  tbe  vidnity 
of  Calgary  which  will  t»ing  under  coltivaticm 
1,000,000  acres  of  land  indoded  in  the  original  grant 
from  the  Government. 

The  total  area  in  this  region  of  land  for  which 
water  supply  is '  available  in  sufficient  quantity  to 
provide  for  irrigation  thron^iout  the  crop  season 
is  officially  estimated  at  15  per  cent,  of  the  whole. 
This  gives  something  less  than  i<^02o,o30  acres  of 
irrigable  lands,  mainly  in  the  western  or  upper 
end  of  the  south  branch.  Tbe  works  now  uikler 
construction  in  this  secticm  will  unquestionably 
cut  off  a  large  share  of  the  water  supply  of  the  lower 
part  of  tbe  valley,  and  many  millions  of  acres  will 
remain  permanently  unwatered,  except  in  seasons  of 
abnormal  rainrall.  These  non-inigable  lands,  in  the 
words  of  the  official  report  of  1905,  *<  for  all  time  to 
come  must  be  devoted  to  grazing."  For  this  purpose 
the  semi-arid  lands  are  not  surpassed  by  any  part  of 
the  American  continent ;  the  wild  grasses  mature 
rai»dly  in  the  early  part  of  tbe  sommer,  and  a  little 
later  the  whole  region  is  one  vast  hay-fidd. 

In  this  great  treciless  plain  evaporation  b  very 
rapid,  especially  under  the  infliunce  of  the  dry 
winds  coming  from  the  alkali  deserts  of  the  ^ 
south.  The  high  altitude  and  the  prolonged  boms 
of  sunlight  in  the  summer  months  afford  every 
facility  for  free  radiation.  A  sudden  lowering  of 
temperature  ^^^^^^^^.^^^X,  u>d  « 
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firosty-ni^t  may  foUow  after  a  day  of  almost  trofacal 
heat.  These  summer  night  frosts  are  said  to  be  less 
prev'alent  in  the  irrigated  districts. 

An  international  question  of  some  importance  has 
arisen  in  connection  -with  the  irrigation  schemes  in 
the  40-mile  strip  bordering  upon  the  United  States, 
and  within  the  southern  watershed.  The  principal 
watercourse  of  that  district  is  the  Milk  River,  which 
has  its  origin  iu  a  small  lake  south  of  the  boun< 
daty,  tbence  oossing  over  into  Canada,  and  flowing 
easterly  a  bundi«d  miles  before  finally  toming 
•onthward.  On  the  Canadian  side  then  are  large 
areas  of  prairie  land,  which  can  be  fertilised  only 
by  the  waters  of  this  river,  and  on  the  United 
States  side  there  is  a  amilar  stretch  of  country, 
which  has  a  pressing  claim  upon  the  same  source  of 
supply.  The  Washington  Government  is  undertaking 
very  extensive  work  for  the  purpose  of  irrigating  its 
lands  in  that  vicinity,  and  has  taken  steps  to  provide 
the  necessary  head  of  water  by  building  a  dam  across 
the  outlet  of  the  upper  lake.  This  practically  shuts 
off  the  supply  from  a  hundred  miles  of  Canadian 
territory,  A  Joint  Commission  has  lately  been 
appointed  by  the  two  Governments  to- investigate 
and  come  to  snne  understanding  respecting  this  and 
«everal  other  questions  of  similar  nature  which  have 
arisen  from  the  alleged  diversion  of  international 
waters. — 7he  Engineer. 


LABOUR  STATISTICS. 

The  tenth  abstract  of  Labour  Statistics  of  the 
United  Kingdom  just  issued  {Cd.  2491),  presents  in 
convenient  form  a  mass  of  information  of  interest  to 
(he  sociologist.  Turning  6rst  to  trade  anions  the 
returns  show  that  between  189s  and  1903  they  in- 
«reasad  in  number  from  1,188  to  1,394  when 
the  total  membership  was  1,503,714.  After  1S96  there 
was  continuous  decrease  until  1903  when  the  number 
stood  at  1,166,  but  the  total  membership  had  in< 
creased  to  1,902,308.  Taking  100  of  the  principal 
trade  unions,  tbe  membership  increased  from 
902,763  in  1892  to  1,133,640  in  1903,  the  income 
from  /i, 462,386  to  ^2,073,612,  the  enpendiiure 
from  ;^i,433.i>i  to  ^^1,895,015,  and  the  funds  from 
;fii573.944  to  ^4.550,775-  the  amount  per  member 
at  the  end  of  1903,  03.  3jd.,  being  the  highest  on 
record,  and  comparing  with  £i  I4<.  lojd.  in  1892. 
All  the  principal  trade  unions  show  a  large  increase 
<if  membetsh^i  with  the  exception  of  the  clothing 
unions.  Between  1892  and  1903  the  bnUding  unions 
increased  their  membership  from  132.934  to  204.060, 
the  mining  and  quarrying  from  203,800  to  266,968, 
the  metal,  engineering,  and  shipbuilding  from  1 77,692 
10244,691,  the  textile  from  107,164  to  116,654.  hut 
the  clothing  fell  from  64,512  to  45,353.  So  with 
income.  All  show  large  increases  with  the  exception 
of  the  textile  and  clothing,  the  one  falling  from 
j^i92,88i  to  ;£'i86,54S,  the  other  from  /68,587  to 
;^6o,79i,  hut  whilst  the  expenditure  of  the  textile 


niucms  fell  fixHU  ^335,303  m  1893  to  jC«>5,6o7,  the 
clothing  unions  show  a  slight  mcrease  from  j£'6i.748 
to  ^62,031. 

The  expenditure  on  chief  benefits  necessarily  varies 
very  much.  Taking  the  100  anions,  the  highest 
percentage  spent  in  dispute  benefit  was  in  1897, 
when  34-7  per  cent.,  or  ;f659,079,  was  spent  in  this 
way.  The  highest  percentage  under  this  head  is 
fonnd  in  the  mining  and  qaanying  section,  where  in 
1893  no  less  than  66*4  per  cent,  of  the  expenditure 
was  for  dispute  benefit,  and  the  average  percentage 
of  the  13  yean  was  31-9.  The  dispute  benefit  paid 
by  the  printing  and  allied  trades  is  the  lowest,  being 
little  over  5  per  cent.,  and,  taking  the  last  5  years, 
under  4  per  cent. ;  bat,  whilst  the  mining  and 
quarrying  unions  pay  nothing  for  superannuation 
benefit,  and  in  1903  their  <' working  and  other 
expenses  "  reached  27-8  per  cent.,  the  unions  of  the 
printing  and  allied  trades  spent  21-2  per  cent,  in 
superannuation  benefit,  and  tbeiK  percentage  of 
working  expenses  was  only  i6*8.  The  financial 
position  of  the  principal  unions  was  never  so  good  as 
at  the  present  time.  Without  exception  thdr  funds 
at  the  end  of  1903  were  greatly  in  excess  of  what 
they  were  in  1893,  having  increased  in  the  aggregate 
fiWB  jCi,573»944  to  j^4.55o.775-  The  buUding 
unions  had  increased  from  ^ibi^.^^d  to  ^475,290, 
the  mining  and  quarrying  from  ;^305,383  to 
^1,020,002,  the  metal,  engineering,  and  shipbuilding 
from  ;f578,3i7  to  ^fi, 562,942,  the  textile  from 
;^I74,997  to  j^664,920,  the  printing  and  allied  trades 
from  J677.923  to  ;Ci7o,994.  Even  the  clothing  unions 
improved  their  position  from  ;CS4.7'7  to  ;t98,oi6. 

Tlie  registered  friendly  societies  also  show  con- 
tinuous and  great  expansion.  Talung  all  classes 
making  returns,  the  ordinaiy  friendly  societies,  the 
coUecting  friendly  societies,  and  the  special  classes  of 
friendly  societies,  the  monbership  increased  from 
10,934,144   in    1897,   with    funds  amounting  to 

;f35.736.Z5<».  to  13.344.494  in  I9M|  with  ("nds 
amounting  to  ;^44,848,575.  The  Mandiester  Unity, 
Oddfellows,  who,  in  1886,  bad  a  membership  of 
550,729,  and  an  income  of  ^^969,754,  had  in  1903  in- 
creased their  membership  to  755,982,  and  their  income 
to  ^^1,492,352  ;  and  the  Ancient  Order  of  Foresters 
who  in  1886  numbered  594,921,  vith  an  income  of 
;£892,6i3,  had  in  1903  increased  their  membership  to 
664.519,  and  their  income  to  ^i,357,7;".  In  1903, 
the  total  accumulated  funds  (excluave  of  fordgn 
branches  and  of  "  female  "  and  "  juvenile  "  branches) 
of  the  Manchester  Unity  of  Oddfellows  stood  at 
10,377,366,  and  of  the  Ancient  Order  of  Foresters 
at  ^^6,748,682,  and  the  total  benefits  of  all  kinds  paid 
on  account  of  male  adults  by  the  one  society  was 
^925,713,  and  by  the  other,  ;f838,2i3.  On  the  other 
hand,  building  societies  have  decreased  in  number. 
Taking  the  years  followiDg  the  passing  of  the  Building 
Societies  Act,  1894  :  in  1895,  the  number  of  societies 
making  returns,  in  England  and  Wales,  was  2,181, 
with  total  liabilities  of  j^40.597,050.  In  1903,  the 
number  had  dwindled  to  i,|(^,i|gj^,^iQ(®l(tigtel 
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mcreastd  to/48,243,848.  The  loan  societies,  that  if 
to  say  the  aodeties  registered  under  the  Loan  Societies 
Act,  1840,  steadily  dwindle.  In  1885  they  nnmbered 
408,  hi  11)02  onfy  254.  In  1885  the  membership  was 
41,065,  hi  1908  it  had  fallen  to  32,684.  The  number 
of  borrowers  to  whom  loans  were  granted  in  1885  was 
82,655,  '1  1902  to  54.322.  The  amount  in  borrowers' 
hands  at  the  end  of  1885  was  /'399,48i,  at  the  end  of 
IQ02  it  had  fallen  to  ^202,859,  whilst  the  amount  due 
to  depositors  and  shareholders  had  decreased  from 
/32i,i5;  to  ^^242,405.  Worltmen's  co-c^eratlve , 
societies  show  steady  increase.  In  1888  there  were 
1,447  in  existence,  in  190J  2,291.  Of  these,  1,263 
made  returns  in  1888,  and  2,027  in  1903.  The 
onmber  of  members  in  the  societies  making  returns 
increased  frc«n  891,088  m  1888  to  2,085,731  in  1903, 
the  percentage  to  the  population  of  the  United 
Kingdom  from  2  4  to  4-9,  the  share  capital  from 
/9.7S7.J69  to  £2f>.$qf>  373,  the  Joan  capital  from 
;f2,i29,059  10^7,989443,  the  amount  of  sales  from 
^33,632,224  to  ;^87.9;5.65'-  The  number  of 
accounts  open  in  the  Post  Office  Savings  Banks  in 
the  United  Kingdom  shows  large  and  continuous 
increase  from  4.220,927  in  1888  to  9.403.852  in  1903  ; 
those  in  the  Trustees  Savings  Banks  having  increased 
from  1.579.546  to  1,689,617  only.  But  the  amoflnts 
received  from  depouton  in  the  United  Itingdom, 
whilst  showing  steady  inaease  from  1888  to  1902,  as 
from  ;f20,385.o64  to  ;f45  607,672  in  1902,  showed 
some  decrease,  falling  in  England  and  Wales  from 
/41, 117,126  to  ^'39  854.156,  and  in  Scotland  from 
/i, 176,469  to  ;f  1,699  716.  It  is  worthy  of  note  that 
in  Ireland  there  has  been  uninterrupted  increase  from 
/1. 191. 178  in  1888  to  ^2,762,222  in  1903. 

The  percentage  proportion  of  working  population 
involved  in  disputes  shows  a  gratifying  decrease, 
taldng  the  decade  1893-03.  In  the  earlier  year  the 
percentage  was  7-5,  in  1903  only  1-2.  If  coal  mining 
disputes  were  excluded  the  percentage  woold  be  very 
small.  In  1893,  the  coal  mining  percentage  was 
74-7;  in  1894,  31-2 ;  in  1895,  25-2;  in  1902,  25'5. 
In  no  other  trade  tbrougfaoat  the  period  was  the  per- 
centage higher  than  8-6,  which  it  reached  in  the 
clothing  trade  in  1895.  the  metal,  engineering,  and 
shipbuilding  coming  next  with  7-8  in  1897.  The 
apgregate  duration  of  disputes  in  working  days, 
which,  in  1897,  was  10,345.523,  and  in  1898, 
15,289,478,  fell  last  year  to  1,416,265.  Taking  the 
cauw  of  disputes,  \yf  far  the  largest  number  is  due 
to  donands  for  increase  of  wages,  next  aeaiost  de- 
CTea«e,  wages  di^tes  accounting  in  1893  fat  as 
much  as  90*8  per  cent,  of  the  whole,  and  58-9  In 
1904.  Other  causes  of  dtspate  are  concerned  with 
hours  of  labour,  employment  of  particular  classes  of 
persons,  working  arrangements,  and  trade  nnioidsm. 


BELGIAN  CHICORY. 

During  the  months  of  January,  February,  ^jnd-^ 
March  attention  is  attracted  to  the  immense  qoantity 
of  a  special  regetaUe  atdd  by  marketmen,  green- 


grocers, and  hocksten,  and  eaten  by  all  dasses 
throaghout  Bd^nm,  piepared  in  vaiioos  appetiang 
ways,  and  frequently  eaten  as  a  salad,  citber  raw  or 
cooked.  This  is  the  wUte  cfaicoiy,  the  cnhivatioo  of 

which  is  a  speciality  of  Brussels  and  its  suburbs. 
There  are  two  species  of  chicory  grown  in  Belgium. 
The  wild  chicory,  cultivated  in  the  neighbourhood  of 
Roulers,  Thourout,  and  one  or  two  other  localities, 
in  close  proximity  to  the  chicory  manufactories, 
where  the  roots  of  the  plants  are  parched,  ground, 
and  sold  loose  or  in  half-pound  packages,  to  be  used 
in  connection  with  coffee,  especially  by  the  workbg 
classes.  The  white  diiccvy  was  origin^y  brought  to 
Belginm  from  India,  and  the  principal  centre  of  coUi- 
vatiott,  according  to  the  American  Consul  at  Bnusds. 
is  in  the  immediate  neighbourhood  of  Brussels,  espe- 
cially in  Schaerbeek,  Evere,  and  Wolowe.  The  root 
of  this  [dant  is  of  inferior  quality  and  is  consequently 
used  as  cattle  food.  The  growing  of  this  essen- 
tially winter  vegetable  requires  great  care,  trouble, 
and  hard  work,  beginning  early  in  April,  when 
the  seed  is  sown.  As  soon  as  the  plants  aie 
an  inch  and  a-balf  high,  they  are  carefully  thumed 
out  by  hand,  leaving  the  most  vigorous  undisturbed, 
a  given  distance  apart.  In  September  and  October, 
when  the  [iJants  are  in  full  maturity  and  the  leaves 
are  very  long,  they  are  taken  out  of  the  ground,  and 
the  leam  carefully  cut  off  about  two  inches  from  the 
ground.  Trenches  are  prepared,  and  the  plants  are 
disposed  of  hi  them  in  three  layos,  each  layer  being 
covered  by  ten  inches  of  earth  and  from  tweh'c  to 
fourteen  inches  of  horse  manure.  This  manure  pro- 
duces artificial  heat,  which  causes  the  chicory  to 
sprout,  and  the  earth  being  compactly  pressed  upon 
the  plants,  the  leaves  adhere  closely  together,  and  as 
no  sunlight  p«ietrates  the  covering,  the  plants  are 
Ueadied  white,  and  present  a  most  attractive  and 
appetising  appearance  when  removed  for  consnmptkm. 
This  is  done  according  to  the  demands  of  the  market. 
The  vegetable  is  availaUe  all  the  year  rotud,  bnt  the 
most  active  demmd  is  in  the  months  of  Janoaiy, 
February,  and  March,  dnring  the  scarcity  of  other 
garden  vegetables.  The  above-described  method  of 
bleaching  chicory  has  existed  since  the  commence- 
ment of  the  cultivation  of  this  popular  vegetabk, 
but  much  complaint  is  heard  concerning  it  princi- 
pally on  accoont  of  the  germs  contained  in  the 
horse  manure,  which  is  likely  to  render  the 
%'egetable  unwiudesome  and  unfit  for  consampliott, 
and  also  on  account  of  the  danger  of  a  sudden 
frost,  which,  by  lowering  the  temperatoie  of  the 
manure  covering,  checks  the  growth  of  the  pfanus, 
and  cotteipoiidingly  afbcti  the  adling  price.  To 
combat  these  mccnveoiaioes,  the  caltivalan  of 
diicoiy  at  Schserbe^  one  of  the  noat  important 
suburbs  of  Brussels,  have  for  aone  time  beea  «< 
perimenting  by  heating  the  layers  plaala  by  the 
system  of  thermo- syphons.  The  system  has  the 
advantage  of  giving  a  regular,  constant  heat,  and 
greatly  reduces  the  manual  fadmn  connected  with 
the  cnUvatioo.  ^^U^n^g^^^i^^^qamttiiy  of 
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chicory  is  coDsamed  ia  Belcinm,  the  yield  is  snflScient 
to  suf^ly  Paris  with  large  qnantities,  wbere  it  is 
largdy  nsed  in  the  hospitals  or  that  city.  The 
average  whdesale  sdling  prke  in  Belgiam  is  -about 
two  pence  per  pound,  and  in  Paris  about  douUe 
that  price.  To  perrorm  all  the  different  operations 
conaected  with  chicory  growing  demands  hard  work 
and  constant  attention.  The  most  dangerous  part  of 
the  work  is  the  loading  and  transportation  of  manure 
which  has  to  be  done  hefore  eight  o'clock  in  the 
morning.  The  great  dilFererce  in  the  temperature 
of  the  cavalry  and  other  stables,  where  the  horse 
manure  is  obtained,  and  the  temperature  of  the 
outside  cold  and  chilly  morning  air,  frequently 
resolts  fatally  to  the  men  employed  in  this  work. 


FRUITS  AND  CEREALS  OF  WESTERN 
AUSTRALIA. 

The  Agent-General  for  Western  Australia  opened 
on  May  ist,  at  his  offices,  15,  Victoria- street,  West- 
minster, a  small  exhibition  of  apples  and  cereals 
received  from  the  State. 

It  is  officially  stated  that  the  object  of  the  Agent- 
General  in  making  this  display  is : — 

1.  To  Uhulrate  the  fact  that  Western  Australia 
has  other  claims  upon  public  attention  than  her  gold 
production. 

2.  To  demonstrate  the  possibility  of  the  creation 
of  an  important  export  trade  in  agncullmal  products 
with  the  Mother  Country,  in  proof  of  which  be  is 
pleased  to  say  that  a  cargo  of  5,000  quarters  of  wheat 
shipped  per  ss.  Chili,  by  the  West  Australian  Pro- 
ducers Co-operative  Union,  Limited,  has  Jast  been 
sold  by  Messrs,  Berr)',  Barclay  and  Co.  at  315.  per 
480  lbs.  (this  being  the  lirst  large  consignment  of 
Western  Australian  wheat  placed  upon  the  Enf^ish 
market],  and  that  a  second  c<Hi^gnment  per  ss.  SuffiUk 
is  being  sold  at  33s.  6d.  per  496  lbs.  ex  atore,  and 

3.  To  give  prominence  to  the  pcdicy  of  his  Govern* 
moit  in  encouraging  tiie  emigratira  to  Western 
Australia  of  suitable  settlers. 

Three  kinds  of  apples,  viz.,  Cleopatra's,  or  New 
York  pippins,  Dunn's  seedlings,  or  Munro's  favorites, 
and  Jonathans  were  received  from  Katanning  (on 
Great  Southern  Railway,  about  225  mile!^  from  Perth), 
and  the  Darling  Range  (about  10  miles  from  Perth.) 

Reports  from  fruit  brokers  have  been  received — 
Messrs.  Keeling  and  Hunt,  of  Monument- buildings, 
E.C.,  say: — "Condition  on  arrival— almost  pefect; 
quality  all  round— very  good;  size— -generally  too 
large  fcR^  market  purposes."  Messrs.  .Yaill  and  Co., 
Limited,  of  120,  Fcnchurch-street,  E.C.,  reptnt 
that : — "  The  fruit  was  in  8[dendid  conditio  and  of 
exceptionally  ^xmI  quality." 

The  wheat,  &c.,  come  from  the  Government 
experimental  farms,  Hamel  (on  the  South  Western 
Railway,  71  miles  fi'om  Pertfa^  ;  Xarrogin  (on  Great 
Southern  Railway,  163  miles  from  Perth);  Chapman 
(on  the  Northampton  Railway,  337  miles  from  Perth). 


Hamel  sends  51  ^-arieties  of  wheat,  10  oats,  j 
barley,  l  rye,  8  maise,  i  peal,  and  i  linseed.  Narro- 
gin  sends  9  varieties  of  wheat  (including  sample 
which  won  the  Kangaroo  Cup),  and  i  malting  barley. 
Chapman  sends  10  varieties  of  wheat  in  sheaves  and 
grain,  4  oats  in  sheaves. 


BOLIVIAN  FOREST  PRODUCTS, 

The  immense  Bolivian  forests  on  the  eastern  por- 
tion of  the  Republic  abound  with  excellent  timber, 
but  no  effort  has  been  made  so  far  to  develop  this 
industry  which  is  expected  to  yield  handsome  profita 
to  promoters.  Kbony,  mahogany,  cedar,  rosewood^ 
satinwood,  walnut,  hemlock,  beecb-wood,  holly,  box> 
wood,  "  coIo,"  are  extremely  hard  wood  not  affected 
by  moisture  of  any  kind,  '■  jacarandi,"  a  remarkable 
wpod  of  variegated  colours,  and  the  quebracho,  a 
species  of  ironwood  used  for  sleepers  on  account  of 
its  extraordinary  resistance,  are  among  the  few  known 
species  of  forest  products.  In  Bolivia,  according  to 
a  recent  report  of  the  Bureau  of  American  Re- 
publics, there  is  to  be  found  a  great  variety  of  dye- 
woods  and  precious  medicinal  plants,  from  which 
may  be  distilled  fine  essential  oils,  while  the  mountain 
slopes,  bin?,  and  valleys  abound  in  valuable  con- 
struction and  cabinet  woods.  The  celebrated  iron- 
wood  tree  attains  a  height  of  over  50  feet,  and  a  cir- 
cumference of  nearly  three  feet.  The  specific  gravity 
of  this  exceedingly  compact  and  durable  wood 
is  I  -250,  and  the  contents  of  tannin  26  per 
cent.  Ihis  wood  is  used  extensively  for  railroid 
ties,  posts,  &c.,  and  is  employed  in  considerable 
quantities  in  taimeries.  Another  valuable  product  of 
the  Bolivian  forests  is  the  tree  known  as  "  Corupan,"' 
which  grows  to  a  hnght  of  about  60  ft.,  and  attains  ft 
diameter  of  over  3  ft.  The  wood  of  this  tree  does  not 
decay  when  immersed  in  water,  which  quality  rendns 
it  exceedingly  valnaUe  for  use  in  the  construction  of 
ships,  bridges,  and  hydraulic  worii.  It  makes  a  very- 
durable  railroad  tie,  and  the  ba^,  which  is  very  thick, 
contains  about  25  per  cent,  of  tannin.  The  tree 
secretes  an  abundance  of  gum  arabic,  and  is  one  of 
the  most  valuable  and  highly  prized  productions  of 
the  Bolivian  forests.  "  Lapach"  is  a  tree  noted  for 
its  great  beauty  and  usefulness.  It  grows  to  a  height 
of  about  60  ft.,  and  lias  a  circumference  of  trunk  of 
about  3  ft.  When  sawn  into  lumber  or  beams  it  is 
greatly  esteemed  for  building  purposes,  and  is  espe- 
cially suitable  for  use  in  the  building  of  hydrauUc- 
works  and  for  railroad  ties.  There  are  four  vaiietiea 
—the  grey,  the  yellow,  the  red,  and  the  Uack-all  of 
which  may  be  distinguished  while  m  Uoom  by  the 
colour  of  their  flowers.  The  bark  is  rich  in  tannin, 
and  the  wood  is  utilised  in  the  manufacture  of  dyes. 
"  Mumday  "  is  a  greatly  prized  Bolivian  tree,  and  is 
suitable  for  railroad  ties,  telegraph  poles,  and  general 
building  purposes.  There  are  three  varieties— wbite> 
yeUow,  and  black.  Iic^^i&l^SdQ^gle 
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GENERAL  NOTES. 


Canals  and  Waterwavs. — The  advaotages 
offered  to  many  classes  of  goods  by  water  trans- 
portation is  illostrated  anew  in  Mr.  Consul-General 
Heam's  report  on  the  trade  and  commerce  of  Havre 
and  district  (Annual  Series  3368)  just  issued.  Rouen 
is  one  of  the  points  of  access  to  the  almost  perfect 
system  of  canals  and  rivers  which  France  possesses, 
givinK  uniform  depths  for  navigation  over  great 
distances.  As  an  example,  the  shipment  of  feldspar 
from  Norway  to  the  central  part  of  France  may  be 
taken.  Feldspar  of  the  same  quality  as  that  brought 
from  Norway  is  found  in  great  quantities  about  lOO 
miles  from  3  large  button  factory  situated  on  the 
Canal  de  Biiare,  in  the  Department  of  tlie  Zxnre. 
There  bang,  however,  no  canals  or  waterways 
connecting  the  district  where  the  crude  article  is 
found  with  that  in  which  the  button  factory  is 
situated,  it  was  found  more  ad\'antg^eous  to  bring 
the  Norwegian  article  to  Ronen  by  sea,  then  transfer 
it  directly  into  lighters,  and  forward  it  by  waterways 
into  the  central  part  of  France  to  the  button  factor)*. 
During  1903,  i,Z52<'32  tons  of  merchandise  were 
shipped  from  Rouen  by  canal  into  the  various 
districts  in  France,  part  going  beyond  the  frontiers 
into  other  countries,  over  50  per  cent,  of  the  ship- 
ments being  foreign  importation  vid  Rouen,  and 
336.184  tons  of  merchandise  were  brought  to  Rdnen 
by  canal  during  the  same  period.  The  statistics  for 
1904  are  not  yet  completed,  but  the  Consul-General 
is  informed  on  good  authority  that  the  canal  and 
fiver  shipments  to  and  from  Rouen  exceed  those 
of  1903. 

INTEKNATIOHAI.  EXHIBITION  OF  PBDAOOGT  AT 

Babcklona.— An  loterantkmid  Exhibition  of  Peda- 
gogy, under  the  patronage  of  the  King  of  Spain  and 
of  Queen  Maria  Christma,  xrill  be  bdd  in  Baicdona 
from  May  to  October,  1905.  Particulars  as  to  the 
scope  of  the  exhibition  and  the  conditions  attaching 
40  exhibits  are  given  in  the  official  programme,  a 
limited  number  of  copies  of  which  can  be  obtained  on 
application  to  the  Director  of  Special  Inquiries  and 
Reports,  Board  of  Education  Library.  St.  Stephen's 
House,  Cannon  Row,  Whitehall,  London,  S.W. 


MEETINGS  FOR  THE  ENSUING  WEEK 

MoMDAY,  Hav  19.. .National  Indlaa  AModatton,  Jehugliir 
Hall,  Imperial  Institute,  S.W.,  4I  p.m.  Annual 

Ueeting. 

SuTveron,  la,  Great  Oeorfe-street,  S.W.,  3  p.m. 
Annual  Mectiog. 
TBtSDAY,  Uxr  3o.„Optical  CooTCntion,  Nortfiampton  In- 
ititute,  Clerkenwell,  E.C.,  8  p.m.  OpeniDg  Cere- 
mony and  Connnasione. 

Rojral  Inttitntien,  Albemarle  -  itrect,  W.,  5  p.m. 
Rev.  Henry  G.  Woodi,  ''Velaiquei."  (Lecture 

n.l 

Horticultunl,  i  p.m.    Flower  Show  in  tlie  Inner 
Tcmple^^ardcns. 


WiDMBSDAY,  May  31. ..Optical  Convration,  Northamptoa 
Inttitute,  Clerkenwell,  E.C.,  10  a.m.  R«adlns 
of  Papers  and  Discniiion. 
Britith    Astronomical,    Sloa  Collafe,  Victoria* 
•  embankment,  E.C.,  .s  p.m. 

THt'HSDAV,  Jlne  I. ..Optical  Convention,  Northampton  In- 
■titute,  Clerkenwell,  E.C.,  10  a.m.  Keadinf  of 
Papers  and  Diacaiiion. 
R<7al  Inititutioa,  Albemarlo  .street,  W.,  5  p.m. 
Prof.  J.  A.  Flemtnr,  "  Slectromacnetic  Waves." 
{Lecture  II.) 

Chemical,  Burlington -hous-,  W.,  6  p.m.  \.  Uesvs. 

F.  B.  Power  and  M.  Barrowcliff,  (a)  "TheConati- 
tuenti  of  the  Seeds  of  Hydnocarpui  Wiglitiana 
and  of  Hydnocarpns  Anthelmintlca.  Isolation  of 
a  Homologue  of  Cbaulraoogric  Acid ;  "  (b)  "  Tbo 
Conitituentsof  th«  Seodsof  Ojnocardia  Odorata." 
a.  Mr.  A.  E.  H  Tntton,*  The  Relation  of  Ammo- 
nium to  the  Alkali  Heuli-  Aiitndy  (rfAmmn- 
nium  Macneainm  and  Ammonium  Zinc  Sulphalen 
and  Selenate«."  3.  Messrs.  H.  C.  Porster  and 
H.  E.  Fieri,  "  Camphorylaioiraidc."   4.  ilesars. 

G.  T.  Morgan  and  W.  O.  Woottoa,  "Infln- 
cnce  of  SubstitDtiOQ  on  the  Formation  of 
Diuioamines  and  Aminoazo-4;oniponnds.  Part 
III.  Aio-derintives  of  the  Symmetrically  IX- 
■ubstiluted  Primary  Ueta  -  dtaminea."    5.  Hr. 

G.  T.  Horsan  and  Misi  F.  H.  G.  Hicdilc- 
tbwait,  "  Diaso-derivativciof  Mono- acylated  Aro- 
matic Para-diamiaes."  ti.  Messrs.  H.  E.  Aim- 
strong  and  W.  Robertson,  "  The  significance  of 
Optical  Properties  as  Connoting  Structure ;  Cam- 
phorquinone— hydraxones— oximes ;  a  contribution 
to  the  Chemistry  of  Nitrogen."  ^.  Hr.W.  Robert- 
son, "  .Solability  as  a  measure  of  the  change  undar- 
gonc  by  Isodynamic  Hydraiones.  (i|  Camphw- 
qniaonephenylhydrasoae.  (a)  Ac  eta]  dehy dephe  - 
nylhydruonc."  8  Mr.  T.  M.  Lowry,  "Tie 
Design  of  Gas -regulators  for  Thermostats."  g. 
Messrs.  H.  A.  D.  Jowett  and  C.  £.  Potter, 
"The  Constitution  of  Baibaloin."  Part  I.  to. 
Messrs.  G.  T.  Morgan  and  A.  Claj-ton, 
"Influence  of  Substitution  on  the  Formation  of 
Diaioaminesand  AminoaioCompotinds.  Part  IT. 
5  -  bromo-n*{4)- dimethyl  - 1:4  -  diamtno^lnenCL" 
sr.  Messrs.  F.  D.  Chattaway  and  W.  U.  Lewb, 
"  The  Action  of  H>-pobromous  Acid  on  I^peraiine.'* 
n.  Messrs.  W.  A.  Tilden  and  J.  A.  Stokes,  "The 
Action  of  Magneaium  Methyl  Iodide  on  Pinene 
Nitroso- chloride."    13.  Mesma.  A  McKaanaaad 

H.  Bt  Thomson,  "  Kacemisation  Fhenoasoaa 
during  the  Hydrolysis  of  Optically  Active  Mentkyl 
and  Bromyl  Esters  by  Alkali." 

FniDAV,  JuNa  2  ..Optical  Convention,  Northampton  Insti- 
tute,  Clerkenwell.  EC,  10  a.m.  Reading  of 
papers  and  discussion. 

Royal  Institatian,  Albemaila.atreet,  W„  q  pk.m, 
Mr.  George  Hentschel,  "  Personal  Recollections 
of  Johannes  Brahms." 

Alt  WoAera'  GaUd,  Clifford's-inn  Hall.  Fleet- 
street,  E.G.,  8  p.m.  Lecture  on  "  Marble  Car- 
t^g,"  with  demonstration. 

Geologists'  Association,  Unlvenity  College,  W.C., 
8  p.m. 

Pbilologkal,  Uoiverslljr  College,  W.C.,  8  p.m. 
Qucfeett  MicroKo^al  Clob,  ao^  Uaaov«r-aqnare, 
W.C.,  8  p.m. 

Satckoav,  Jdni  3...C^ical  Convention,  MortbamptoQ 
InititutSt  Clerkenvrell,  E.C.,  10  a.m.  Cmclusioa 
of  Meeting. 

Royal  Institution,  Albemarle- street,  W.,  j  p.m. 
Mr.  Savage  Landor,  "Exploration  ui  the  Pbl- 

lipioes."  (ififfj^jici, Google. 
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NOTICES, 


CONVERSAZIONE. 

The  Society's  Conversazione  will  be  held, 
by  arrangement  with  the  Council  of  the  Royal 
Botanic  Society,  in  the  Gardens  of  that  Society. 
Inner-circle,  Regent' s-park,  on  Tuesday  even- 
ing, the  4th  of  July,  from  9  to  13  p.m. 

The  central  portion  of  the  Gardens  only  will 
be  used.  The  Gardens  will  be  illuminated 
with  coloured  lamps,  and  also  by  the  Kitson 
Incandescent  Oil  Light.  The  Conservatory 
and  the  Club-house  will  be  open. 

The  Reception,  by  Sir  William  Abney, 
K.C.B.,  F.R.S..  Chairman,  and  the  other 
Members  of  the  Council,  will  be  held  at  the 
entrance  to  the  Conservatory,  near  the  Broad 
Walk,  from  g  to  10  o'clock. 

The  Tropical  House,  containing  the  Giant 
Water  Lily  (Victoria  Regia),  Banana,  and 
other  interesting  tropical  plants,  will  be  open 
to  visitors. 

An  Exhibition  of  Economic  Plants,  &c., 
grown  in  the  Gardens  of  the  Royal  Botanic 
Society,  together  with  specimens  from  that 
Society's  Museum,  will  be  on  view  in  the 
Corridor. 

A  Selection  of  Music  will  be  peformed  by 
the  String  Band  of  the  Royal  Artillery  in  the 
Conservatory,  and  by  the  Band  of  H.M. 
Grenadier  Guards  in  the  Gardens,  com* 
mencing  at  9  o'clock. 

Two  performances  of  Selections  from  Pastoral 
Plays  will  be  given  in  the  Gardens  by  Mr. 
Patrick  Kirwin's  Idyllic  Players  at  9.30  and 
10.30  p.m. 

A  concert  and  entertainment,  including  the 
screen  scene  from  "The  School  for  Scandal," 
will  be  given  in  the  Club-house,  from  10  to 
10.45  P-"i- 

Light  refreshments  (tea,  coffee,  ices,  claret- 
cup,  &c.)  will  be  provided. 

Each  member  is  entitled  to  a  card  for  him- 
self  (which  .will  not  be  transferable)  and  a 


card  for  a  lady.  In  addition  to  this,  a  limited 
number  of  tickets  will  be  sold  to  members  of 

the  Society,  or  to  persons  introduced  by  a 
member,  at  the  price  of  53.  each,  if  pur- 
chased before  the  day  of  the  Conversazione. 
On  that  date  the  price  will  be  raised  to 
;s.  6d. 

Members  can  purchase  these  additional 
tickets  by  personal  application,  or  by  letter 
addressed  to  the  Secretary  at  the  offices 
of  the  Society,  John-street,  Adelphi,  W.C. 
In  all  cases  of  application  by  letter  a  re- 
mittance must  be  enclosed.  Each  ticket  will 
admit  one  person,  either  lady  or  gentleman, 
and  must  be  si^ed  by  the  member  applying 
for  it. 

Tickets  will  orfly  be  supplied  to  non-mem- 
bers of  the  Society  00  presentation  of  a  letter 
of  introduction  from  a  member. 


COVERS  FOR  JOURNAL. 

For  the  convenience  of  members  wishing 
to  bind  their  volumes  of  the  Journal,  cloth 
covers  will  be  supplied,  post  free,  for  is.  6d. 
each,  on  application  to  the  Secretary. 


PROCEEDINGS  OF  THE  SOCIETY. 


INDIAN  SECTION. 

The  Maharaja  Gaskwak,  before  introducinf; 
Mr.  Tozer,  tbaolted  the  Council  of  the  Society  for 
baring  invited  him  to  preside  over  the  meeting 
The  author  of  the  paper  required  no  introduction. 
He  bad  on  a  previous  occasion  read  a  paper  t>eror 
the  Society,  and  was  a  well-kaowQ  authority  on  tbt 
subject. 

Digitized  by  Google 
The  paper  read  was  —  ^ 
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THE  MANUFACTURES  OF  GREATER 
BRITAIN.-III.  INDIA. 

By  Henry  J.  Tozer,  M.A. 

In  this  series  of  papers,  dealing  with  the 
manufoctures  of  Greater  Britain,  it  is  my  privi- 
lege to  set  forth  the  position  of  India.  The 
proclamation  of  Queen  Victoria  as  Empress  of 
Jndia  in  1877  was  a  striking  recognition  of  the 
fact  that  India  is  an  Empire  within  an  Empire 
— that  India,  more  than  any  other  portion  of 
the' British  Empire,  gives  the  Empire  its  Im- 
penal  character.  In  virtue  of  her  ancient 
civilisation,  her  vast  population,  her  enormous 
productive  power,  and  her  generous  contribu- 
tions in  men  and  money  to  the  defence  of  the 
Imperial  fabric,  India  may  justly  claim  the  first 
consideration  aXist  England  herself. 

Great  diversity  of  climate  and  lai^  tracts 
of  fertile  soil  enable  India  to  produce  abun- 
dant and  valuable  crops,  and  to  carry  on  an 
active  internal  and  external  trade.  According 
to  a  Parliamentary  paper  (342/04},  the  sea- 
borne commerce  of  India  in  1902-05  was 
greater  than  that  of  Canada  and  Australia 
combined,  as  the  following  figures  show  (in 
millions  of  ;^s) : — 
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In  1903-4,  the  trade  of  India  reached 
;£200,ooo,ooo,  and  even  this  high  figure  has 
certainly  been  much  exceeded  in  1904-5.  In 
Coronation  year  an  inscription  on  a  cereal  arch 
erected  in  Wliitehall  claimed  that  Canada  was 
the  granary  of  the  Empire.  But  that  position 
is  really  held  by  India,  which  is  too  modest  or 
too  unenterprising  to  advertise.  During  the 
last  three  years  India  has  supplied  England 
with  51,384,000  cwt.  of  wheat,  while  Canada 
has  furniihed  only  26,525,000  cwt.  of  wheat 
and  6,627,000  cwt.  of  flour.  Again,  if  we  regard 
the  three  great  countries  as  markets  for  British 
produce,  we  find  that  in  1904  the  purchases  of 
Canada  and  Australia  together  amounted  to 
only  ;£27, 868,000,  while  those  of  India  were 
j^40, 617,000,  or  nearly  50  per  cent,  greater. 
In  1904  also  India  bought  no  less  than  one- 
third  of  Lancashire's  exports  of  cloth.  One 
great  reason  why  so  many  British  goods 
find  their  «*ay  to  India  is  to  be  discovered 
in  the  second  fiscal  Blue-book  of  the  Board 
of  Trade  {3337/04),  which  shows  that  the 
average  duties  levied  oq  imponei]  British 


manufactures  are  17  per  cent,  in  Canada,  9J 
in  New  Zealand.  6jt  in  Australia.  6  in  South 
Africa,  and  only  2|  per  cent,  in  India.  The 
chief  British  import  into  India,  vi2.,  cotton 
cloth,  pays  only  3i  per  cent.,  and  a  counter- 
vailing excise  duty  is  imposed,  but  in  Canada 
similar  goods  pay  17  to  23  per  cent,  and  no 
excise  duty  is  levied.  The  one  duty  is  for 
revenue,  the  other  for  protection,  largely  against 
British  manufactures.  I  can  only  advert  to  the 
extensive  interests  that  England  has  in  India 
owing  to  her  investments  of  hundreds  of  mil- 
lions of  capital,  and  to  the  large  numbers  of 
Englishmen  employed  in  the  army  and  civil 
service  and  in  mercantile  pursuits.  And  last, 
but  not  least,  it  roust  be  remembered  that 
India  contributes  150,000  men  and;^ao,ooo,ooo 
in  money  to  Imperial  defence — an  item  that 
cannot  he  disregarded,  as  it  is  ultimately  a 
charge  on  her  industries. 

India  resembles  the  self-governing  colonies 
in  being  mainly  agricultural,  but  she  differs 
from  them  in  having  a  large  and  closely- 
packed  native  population.  While  India 
contains  300,000,000  people,  or  alrout  three- 
fourths  of  the  whole  population  of  the  British 
Empire,  Canada  has  only  S,zyi,ooo.  and 
Australia  3,776,000,  the  respective  densities 
per  square  mile  being  167,  i^,  and  ij.  The 
character  of  the  dififerent  populations,  needless 
to  say,  differs  enormously.  The  natives  of 
India  cling  to  their  primitive  methods  and 
customs  with  the  most  tenacious  conservatism. 
They  remain  Oriental  in  spite  of  long  permea- 
tion with  European  ideas.  There  are  of 
course  distinguished  exceptions,  and  I  need 
not  remind  this  audience  how  prominently  His 
Highr.ess  the  Chairman  has  stood  forth  among 
the  princes  of  India  as  an  advocate  of  educa- 
tion, of  social  reform  and  of  industrial  pro- 
gress. Some  of  the  innovations  due  to 
British  rule— such  as  railways  and  cotton 
mills — have  to  a  certain  extent  affected  the 
population  throughout  India,  but  probably 
British  influence  has  not  penetrated  very 
deeply.  To  the  British,  and  still  more  to 
the  Colonial  mind,  the  most  unintelligible  fact 
is  the  Indian's  lack  of  any  desire  to  "  get  on." 
He  has  no  ambition  to  raise  his  standard  of 
living,  and  his  wants  now,  as  in  the  past,  are 
few  and  simple.  This  is  the  key  to  the  whole 
economic  position  in  India.  External  pressure 
may  be  breaking  down  caste  in  certain  direc- 
tions, but  caste  and  family  traditions  and  loi-e 
of  ease  still  preclude  any  eager  pursuit  of  gain. 
Even  wealthy  merchants  often  confine  them- 
selves to  Strict  necessaries,  cadagLoothing  for 


the  comforts  and  convenieDces  that  even  a  poor 
European  would  require.  It  is  true  that  there 
is  a  growing  demand  for  certain  European 
goods,  but  they  are  mostly  in  substitution  for 
similar  but  dearer  and  inferior  native  articles. 
Despite  apparent  exceptions  the  broad  rule 
is  that  the  Indian  has  few  wants  and  a  low 
standard  of  comfort.  Given  this  primitive 
economic  condition,  it  is  not  surprising 
that  the  range  of  imptuted  goods  is  small, 
that  manufactures  are  in  a  rudimentary 
stage  of  development,  and  that  they  play 
a  very  minor  part  in  comparison  with 
agriculture,  to  which,  in  fact,  they  have 
always  been  closely  subordinated.  It  is  on  the 
improvement  of  agriculture,  indeed,  that  any 
considerable  development  of  manufactures 
must  depend.  The  agricultural  population 
have  now  very  little  margin  for  the  purchase 
of  manufactured  goods,  nor  will  they  have 
anj^  until  they  can  enhance  the  productive 
power  of  the  soil.  It  has  to  be  remembered, 
then,  that  for  any  period  worth  considering 
the  tastes  and  the  effisctive  demand  of  the 
agricultural  classes  must  be  the  dominant 
factors  in  industrial  development. 

The  existing  Indian  manufactures  are, 
roughly  speaking,  either  the  products  of  the 
ancient  village  handicrafts,  or  the  machine- 
made  products  of  mills  that  have  grown  up  in 
the  cities  under  European  influence.  That 
only  10  per  cent,  of  the  people  of  India  live  in 
towns  is  in  itself  a  clue  to  the  industrial  con- 
dition of  the  country.  Owing  to  their  corpo- 
rate connection  with  the  village  community 
and  to  their  great  numerical  superiority  over 
factory  workers,  the  rural  artisans  still  play 
a  predominant  part  in  manufactures.  But 
though  they  know  and  can  cater  for  the 
precise  wants  and  tastes  of  their  customers, 
their  position  is  being  undermined  by  the 
influx  of  finer  and  cheaper  goods  from 
British  or  Indian  mills.  With  the  growth 
of  capital,  the  diffusion  of  education  and 
technical  skill,  and  the  extension  of  railways, 
it  is  probable  that  modern  methods  of  manu- 
facture will  more  and  more  supplant  the 
ancient  rural  industries.  But  before  dealing 
with  the  factoty  industries.  It  will  be  well  to 
note  the  effects  that  have  already  been  pro- 
duced on  indigenous  industries  by  the  invasion 
of  manufactures  produced  by  modern  processes. 
Perhaps  I  may  say  here  that  all  general 
statements  about  a  country  so  large  as  India 
must  be  accepted  with  caution,  though  I  have 
endeavoured  to  generalise  as  accurately  as 
possible  from  a  great  mass  of  detail. 
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The  Decay  ok  Handicrafts. 
Ninety  per  cent,  of  the  population  depend 
on  agriculture  and  on  about  25  occupations 
closely  associated  with  ruial  life.  Hand-loom 
weaving  is  easily  first,  followed  by  carpentry, 
shoemaking,  pottery,  building,  oil  pressing, 
metal  working,  &c.  These  industries,  supply- 
ing the  simple  needs  of  primitive  communities, 
are  conducted  on  traditional  lines.  Until  lately 
the  artisans  have  had  little  inducement  to  im- 
prove their  work  tn  quality  or  finish,  and  with  a 
subsistence  practically  assured  inventive  power 
and  mental  concentration  could  hardly  be  ex- 
pected. The  industrial  competition  that  is 
affecting  handicrafts  is  increasingly  Arom  India 
itself.  To  the  village  weaver  it  is  immaterial 
whether  be  is  squeezed  out  by  the  Bombay  or 
the  Lancashire  mills.  Leaving  the  case  of 
the  hand-weavers  for  special  notice,  we  may 
refer  to  the  oil-pressers,  whose  production  of 
oil  for  lighting  purposes  has  been  diminished 
by  the  invasion  of  cheap  kerosine.  The 
kerosine  tin,  even,  plays  a  part  in  the  dis- 
placement of  ancient  industries,  for  it  is 
used  for  storing  g-^t  instead  of  the  bag 
made  by  the  native  leather  worker,  and 
it  is  also  used  for  boiling  water.  The 
village  shoemaker  prefers  to  buy  leather 
from  the  large  modem  tanneries  rather  than 
the  inferior  products  of  the  many  small 
native  tanners,  whose  existence  has  thus 
become  precarious.  The  shoemaker  himself, 
however,  is  in  many  parts  su£Fering  from 
the  importation  of  foreign  shoes.  The 
cheaper  and  less  troublesome  aniline  dyes 
are  superseding  the  native  vegetable  dyes  in 
the  widely  distributed  craft  of  dyeing  and 
calico  printing,  and  dyeing  in  factories  has 
increased.  In  pottery,  again,  we  find 
the  influence  of  new  processes,  for  earthen- 
ware vessels  are  g^iving  way  before  cheap 
European  glass  and  chinaware  or  enamelled 
ironware.  European  knives,  axes,  lamps,  &c., 
are  driving  out  the  inferior  productions  of  the 
village  artisans.  Iron  smelting  by  crude  and 
expensive  methods  is  disappearing  before  the 
imports  of  cheap  European  iron  and  steel, 
which  can  be  more  easily  shaped  into 
pans,  buckets,  and  agricultural  implements. 
Coarse  silks  and  woollens  are  to  some 
extent  being  ousted  by  imported  goods,  as 
also  roughly  made  glass  and  paper.  Above 
all,  the  sewing  machine,  which  is  at  work 
in  every  bazaar,  must  have  saved  much 
mere  manual  labour  besides  supplying  new 
demands  for  made-up  garments.  It  would 
seem  from  the  last  census  report  thg^  in  thq 
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Punjab  the  village  industries  are  far  more 
finnly  established  than  the  urban  ones,  but 
taking  India  as  a  whole  it  is  clear  that  the  old 
order  is  changing  and  that  several  of  the  time- 
honoured  village  handicrafts  are  succumbing 
before  the  inroads  of  machine-made  goods. 

The  Present  and  Future  of  Hand 
Spinning  and  Weaving. 

After  agriculture  the  hand-weaving  of  cloth 
is  by  far  the  most  important  occupation 
throughout  India,  two-thirds  of  all  artisans 
being  thus  engaged-  While  the  cotton  mills, 
according  to  the  1901  census,  employed  about 
186,000  persons,  the  hand  industry  comprised 
3,369,000  spinners,  weavers,  dyers,  &c.,  repre- 
senting, with  dependents,  a  total  of  6,495,000. 
The  Famine  Commissions  of  1880,  1898,  and 
1901  all  drew  special  attention  to  the  position 
of  the  weavers,  and  emphasised  the  im- 
portance of  maintaining  all  crafts  that  afford 
a  subsistence  independent  of  agriculture. 

The  introduction  of  steam  power  naturally 
encroached  first  on  the  primary  industries, 
dinrini^ng  the  numbers  occupied  in  ginning, 
cleaning,  and  pressing  cotton,  which  are  in- 
creasingly done  in  small  factories,  and  in 
hand-spinning.  Sometimes  hand-spinning  is 
referred  to  as  a  thing  of  the  past,  but  the 
census  shows  90,300  men  and  509,200  women 
as  engaged  in  it,  while  the  agricultural  returns 
estimate  the  local  consumption  of  raw  cotton 
as  at  least  a  million  cwt.  As  an  employment 
for  the  poorest  class  of  women  who  can  do 
nothing  else  or  who  spin  between  other  occu- 
pations, hand-spinning  may  go  on  so  long  as 
yarn  fetches  any  price  above  that  of  raw 
cotton.  In  villages  remote  from  railr/ays 
home-spun  yam  can  be  sold  at  a  profit,  and 
although  coarser,  rougher,  and  less  even  than 
machine  yam,  these  very  defects  cause  it  to  be 
preferred  for  wraps,  quilts,  &c.,  since  it  makes 
the  cloth  heavier  and  warmer  as  welt  as  more 
durable  than  mill  yam  of  equal  price.  Only, 
however,  in  coarse  descriptions  can  the  hand- 
spun  yarn  compete  successfully.  Professional 
weavers  rarely  use  it,  preferring  yam  from 
local  mills  for  counts  averaging  20  s,  and 
English  yam  for  higher  counts. 

Hand-weavers  exist  in  every  Province  and 
State,  nowhere  very  flourishing,  and  usually 
hard  pressed  by  the  competition  of  machine- 
made  cloths.  This  competition  is  not  new, 
for  50  years  ago,  with  a  smaller  popula- 
tion, the  imports  of  cotton  manufactures 
were  valued  at  j£5,400,ooo ;  but  now  the  im- 
W)rts  are  ;^i9,a46,ooo,  while  to  this  must  be 


added  the  output  of  Indian  mills.  In  1901 
there  were  1,836.400  male  and  833.600  female 
hand-weavers,  and  only  172,000  were  described 
as  partially  agriculturist.  The  great  majority 
are  hereditary  craftsmen  who  usually  exist 
in  communities  in  considerable  towns.  Most 
of  them  are  at  the  mercy  of  rapacious  cloth 
merchants  who  finance  them  and  take 
finished  articles  in  repayment  of  advances. 
To  a  large  extent  the  hand-looms  and  the 
mills  supply  different  wants,  the  coarse  and 
durable  cloths  of  the  former  being  preferred 
in  many  parts  by  field  workers,  while  the 
more  delicate  products  of  these  looms  are 
bought  by  the  wealthier  natives.  The  mills 
compete  with  neither  of  these  kinds  of  goods, 
but  mainly  supply  plain  cloths  of  finer  texture 
to  the  middle  classes.  The  exact  condiUon  of 
the  hand-weavers  appears  to  vary  considerably 
in  different  parts.  In  Bengal,  weaving  is  said 
to  be  decaying  as  a  separate  industry,  and 
many  weavers  have  taken  to  agriculture, 
mill-work,  shop-keeping,  or  money-lending. 
English  cloth  is  there  replacing  the  stronger, 
and  coarser  native  cloth,  though  the  poorec 
Hindus  from  economy,  and  tiie  more  orthodox 
ones  through  conservatism,  cling  to  the  simple 
loom-made  garments  instead  of  following  the 
ordinary  well-to-do  natives  in  adopting  made- 
up  garments  in  European  fashion.  In  Assam, 
too,  fine  fabrics,  more  or  less  ornamental,  are 
in  good  demand  by  the  richer  classes.  The 
fortunes  of  hand-weaving  in  Madras  seem  very 
variable.  Weavers  of  coarse  cloths  have  the 
more  regular  work,  but  the  competition  of  mill- 
made  goods  keeps  their  earnings  at  3  to  6 
annas  a  day,  the  latter  rate  implying  long 
hours  and  the  assistance  of  women  and 
children.  Weavers  of  fine  cloths  are  said 
to  make  from  6  to  10  annas  a  day  wktn 
at  work.  At  the  large  weaving  centre  of 
Salem,  the  weavers  make  five  or  six  annas 
a  day  by  turning  out  ordinary  cloths  of 
40  8  to  80  s  with  old  appliances,  while  at 
Coimbatore  numerous  artisans  with  antiquated 
looms  weave  yams  of  180  to  200  s  into  cloths 
and  turbans,  and,  having  plenty  of  work,  earn 
eight  annas  and  upwards.  It  is  said  that 
Lancashire  cannot  compete  with  the  hand- 
made Madras  handkerchieb  which  are  largely 
exported  to  England,  and  for  ^ich  the  de- 
mand is  reported  to  be  greater  than  the  sup- 
ply. In  the  Punjab  mill-made  cloths  are  used 
only  by  townsmen  and  well-to-do  villagers,  most 
people  preferring  the  cheaper  and  more  durable 
hand-made  cloths.  On  thfr-.otheT  luuid.  the 
machine-made  clQ^^ttQW^QOgdCtJiiited 
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Provinces,  because  neater,  more  even,  and 
more  attractive.  The  earmnga  of  -  ^nd* 
weavers  in  this  part  of  India  are  only  24 
annas  a  day,  or  less.  In  the  Central  Pro- 
vinces ordinary  articles  of  apparel  (dhotis  for 
men  and  saris  for  women),  are  woven  by  hand, 
though  English  cloth  is  preferred  for  shirtings, 
caps,  &c.,  because  cheaper  and  thinner.  In 
Bombay  Presidency  the  domestic  handicrafts 
are  chiefly  important  in  saris  and  turbans,  the 
best  designs  being  those  of  Surat  and  Ahmed- 
abad.  Many  fine  hand-made  goods  are  ex- 
ported to  Persia,  Arabia,  &c.  The  fabrics  are 
either  various  scarf  or  plaid-Iike  articles  of 
dress  which  leave  the  loom  ready  for  wear, 
or  piece-goods  for  making  up  into  clothiog. 
All  but  a  few  conservative  natives  use  the 
latter.  Men's  garments  (dhotis)  are  usually 
mil]<made,  while  women's  saris  and  chblts 
(bodices)  are  largely  hand-woven.  '  In  shirt- 
ings, long  cloths,  and  sheetings  the  mills  are 
supreme  and  turn  out  steadily  improving 
qualities.  Although  some  have  drifted  into 
the  mills,  many  hand-weavers — chiefly  Moham- 
medans—still practice  their  craft  even  in  Bom- 
bay city.  One  of  those  whom  I  questioned  at 
the  Bombay  Industrial  Exhibition  said  that 
while  there  is  a  God  above  he  did  not  fear  the 
mill  competttioo.  Yet  he  admitted  that  saris 
bad  fallen  in  price  from  6  to  rupees— though 
part  of  the  fall  was  due  to  the  use  of  the 
cheaper  machine-spun  yam.  In  Bombay  6 
annas  a  day  are  said  to  be  the  usual  earnings 
of  a  hand-weaver.  All  statements  of  earnings, 
however,  are  doubtful.  One  does  not  know  if 
they  are  g^osa  or  net,  if  they  are  regular  or  not, 
and  if  they  include  aid  rendered  by  the  family. 
Again,  prices  of  raw  material  fluctuate  and 
the  cost  of  living  varies  in  different  provinces, 
and  in  town  and  country. 

For  some  years  Mr.  Havell  and  others  have 
advocated  the  improvement  of  the  antiquated 
hand-looms  now  generally  used.  Although 
hand  -  weaving  is  unquestionaUy  decaying 
through  the  larger  use  of  milUmade  cloths  as 
the  railways  extend,  the  industry  is  neverthe- 
less widespread  and  has  apparently  enough 
vitality  to  last  for  many  years.  The  rich  and 
the  poor  still  tend  to  prefer  hand-woven  cloths 
for  different  reasons,  whilt  the  mill  industry, 
though  advancing,  progresses  at  no  extra- 
ordinary rate.  It  is  a  matter  of  grave  concern 
whether  the  great  majority  of  the  hand- 
weavers,  whose  outturn  is  worth  many  crores 
of  rupees,  should  be  driven  into  agriculture 
after  a  prolonged  period  of  grinding  poverty 
OF  whether  some  action  should  be-  taken  to 
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better  their  position  by  ItttpfOving  their 
methods  -and  machinery.  For  every  mill- 
weaver  there  are  said  to  be  thirty  band- 
weavers,  and  as  their  standard  of  subsistence 
is  low,  they  can  compete  more  or  less  success- 
fiilly  with  the  machine-made  cloths.  Many 
believe  that  by  the  improvement  of  hand-looma 
India  could  produce  most  of  the  cotton  goods 
now  imported,  or  at  least  that  an  industry 
now  decadent  may  be  benefited  if  it  cannot 
ultimately  be  saved.  The  native  loom  can  be 
easily  fitted  with  a  fiy-shutde*  with  which 
weaving  can  be  done  twice  as  fast  and  cloth 
of  much  greater  width  produced.  The  fly- 
shuttle  can  be  attached  at  a  cost  of  10  rupees, 
and  a  weaver  can  become  expert  in  its  use  in 
one  month.  Some -progress  has  already  been 
made  in  popularising  the  appliance.  The 
Bengal  administration  report  for  1903-4  says 
that  the  improved  -loom  is  coming  into  more 
general  use,  and  to  it  is  ascribed  the  vitality 
in  the  hand-weaving  of  common  cloths  at 
Serampore.  No  fewer  than  25  district  boards 
in  Bengal  have  taken  steps  to  encourage 
the  extended  use  of  this  loom.  The  Basel 
Mission  factories  at  Calicut  and  elsewhere, 
employing  about  900  weavers  at  4  to  7  annas 
a  day,  have  long  made  excellent  cloth  at  a 
good  profit  with  the  improved  looms.  In  the 
Jubbulpore  jail  it  is  found  that  the  fly-shuttle 
loom  is  a  conspicuous  success.  Recent^  a 
Japanese  hand-loom  is  said  to  have  been  used 
with  great  success  at  Amritsar.  The  Madras 
School  of  Art  has  found  by  long  experiment  that 
fine  cloths  of  100  to  120  s  can  be  made  with 
the  improved  loom,  while  even  finer  yams  can 
be  woven  if  a  modem  warping  and  sizing 
plant  be  combined  with  it.  The  improved 
loom  requires  a  better  warp  owing  to  the 
extra  strain.  But,  generally  speaking,  the  fly- 
shuttle  is  no  better  than  the  ordinary  one  for 
finer  cotton  and  silk  goods,  except  in  the  case  of 
wide  fabrics,  though  it  is  excellent  for  common 
cloths,  such  as  sheeting  and  towelling.  In 
opposition  to  the  fly-shuttle  loom  it  is  argued 
that  too  much  exertion  is  required  to  work  it, 
and  that  alter  learning  how  to  use  it  people 
revert  to  the  old  loom.  But  this  is  not 
universally  true. 

Need  for  Inquiry  into  Handicrafts. 

In  view  of  the  decay  of  handicrafts,  it 
seems  probable  that  many  more  people  are 
passing  from  these  occupations  into  agricul- 
ture than  are  passing  from  agriculture  fnto 
factories.  If  cloths  now  handtwoven  were  all 
made  in  Indian  miK>tia@M«ai:|Q^Q)^  lumber 
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of  operatives  wduld  be  required.  The  whole 
English  cotton  industiy  empli^s  only  606,000 
persons,  and  all  the  cloth  needed  in  India 
could  probably  be  produced  in  Indian  mills  by 
less  than  1,500,000  workers.  The  growth  of 
mills  will  not  tend,  then,  within  any  moderate 
period,  to  diversify  employment.  It  seems  de- 
sirable that  an  inquiry  should  be  made  con- 
cerning Indian  handicrafts.  Every  statis- 
tician knows  how  unsatisfactory  is  a  census 
of  occupations  when  taken  as  part  of  a 
general  census.  By  means  of  a  special  in- 
dustrial census  it  could  be  ascertained  how 
many  persqns  are  wholly  or  partially  engaged 
in  the  various  handicrafts,  how  far  such  in- 
dustries  are  suffering  from  goods  made  by 
modern  processes  in  India  or  abroad,  what 
measures  could  be  taken  to  revive  them  by 
special  instruction,  oc  by  the  introduction  of 
improved  appliances,  and  what  are  the 
earnings  and  general  condidon  of  the  artisans. 
With  regard  to  the  proposed  adoption  of 
improved  hand-looms,  there  seems  need  to 
ascertain  what  is  the  best  kind  for  ease  and 
e£Fectiveness  of  working,  and  what  facilities,  if 
any,  could  be  afforded  for  the  purchase  of  im^ 
proved  appliances  by  a  system  of  advances. 
It  may  also  be  worth  while  to  inquire  how  far 
electricity  can  be  applied  to  hand-looms  in  the 
manner  adopted  in  some  industrial  centres  in 
Europe.  Although  it  is  probable  that  the 
hand-weaving  of  regular  articles  of  trade  on  a 
large  scale  will  ultimately  disappear,  leaving 
only  a  remnant  of  the  original  industfy  for 
producing  special  articles  for  limited  markets,  in 
which  the  power-loom  cannot  compete,  it  seems 
essential  that  the  weavers,  for  social  as  much  as 
for  economic  reasons,  should  receive  practical 
assistance  in  tiding  over  this  period  of  stress. 

The  Growth  of  Factory  Indcstriks. 

The  development  of  factory  industries 
worked  by  steam  power  on  European  lines  has 
been  very  gradual,  and  even  now  none  besides 
cotton  and  jute  employs  as  many  as  20,000 
persons.  This  slow  development  has  been  due 
to  various  causes— to  the  use  of  hand*made 
articles,  to  the  large  imports  of  cheap  cotton 
goods  and  metal  wares,  and  to  the  lack  of 
industrial  capital  and  enterprise,  of  business 
managers  and  skilled  operatives.  The  pro* 
gress  in  the  chief  manufactures,  though  not 
remarkable,  has  been  steady,  and  increasing 
demands  for  home  and  foreign  consumption 
are  being  met.  Small  beginnings,  offering 
considerable  promise,  have  been  made  in  a 
'ariety  of  industries  throughout  the  countiy. 


In  Appendix  I.  will  be  found  a  list  of  the 
manufiuituring  industries  of  the  different  pro- 
vinces. The  list  may  at  first  sight  appear 
formidable,  but  many  of  the  industries  are  very 
little  developed.  Bengal  and  Bombay  are  by 
far  the  most  important  manufacturing  pro- 
vinces, and  they  are  followed  by  Madras  and 
the  United  Provinces.  Indian  mills  are  handi- 
capped by  the  high  charges  for  fioancing, 
and  the  heavy  cost  of  maintenance.  Their 
machinery  and  stores  have  to  be  imported 
from  England,  and  their  coal  has  usually  to  be 
transported  over  long  distances  at  excessive 
rates  of  freight.  Labour  is  as  dear  as  in 
Europe,  because  it  is  unskilled  and  inefficient. 
The  neces»ty  of  European  management  is 
another  important  element  of  cost.  On  the 
other  band,  the  mills  generally  have  cheaper 
raw  material,  produced  more  or  less  on  the 
spot,  and  as  against  imported  goods  they 
enjoy  the  natural  protection  conferred  by  near- 
ness  to  the  consuming  markets.  Up-country 
cotton  mills  especially  profit  by  the  proxtmi^ 
of  raw  cotton  on  the  one  hand  and  a  large 
body  of  consumers  00  the  other.  Climate  is 
yet  another  element  to  be  considered  in  a 
country  possessing  such  variety  as  India.  The 
humidity  of  Bombay  gives  its  cotton  industry 
an  advantage  over  that  of  Calcutta. 

Industrial  Centres. 
As  the  modern  industries  have  grown  up 
under  British  influence  and  guidance  even 
where,  as  in  Bombay,  they  are  now  mainly  in 
native  hands,  it  is  natural  that  the  great  sea- 
ports, the  provincial  capitals,  and  the  railway 
centres  should  be  the  principal  seats  of  manu- 
foctures.  Industrial  cities  attract  immigrant 
workers,  who  leave  their  women-folk  behind ; 
hence  a  large  proportion  of  "  foreign-bom  " 
men  and  a  Io  a'  proportion  of  females  furnish  a 
rough  test  of  the  industrial  importance  of  a 
city.  The  following  Table  illustrates  the  im- 
portance and  progress  of  the  chief  manu- 
facturing cities : — 


(  Calcutta   I  848,000 

(  Howrah  I  158,000 

Bombav   |  776,000 

Madras   509,000 

Rangoon  I  235,000 

Delhi   '  209,000 

Cawnpore  I  197,000 

Ahmedabad   186,000 

Amritsar   [  i6gt§f»ebby 
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Calcutta  has  become  the  centre  of  a  vast 
industrial  area,  and  the  banks  of  the  Hooghly 
are  studded  with  tall  chimneys.  In  the 
suburb  of  Howrah  about  10  per  cent,  of  the 
people  depend  on  jute  mills  and  presses,  and 
over  five  per  cent,  on  machinery  and  en- 
gineering workshops.  In  Bombay  and  Ahme- 
dabad  cottou  mills  support  about  15  per  cent, 
of  the  population,  while  Bombay,  whose  in- 
habitants have  declined  greatly  in  recent 
years  owinj^  to  plague,  has  also  many  other 
industries.  The  rice  mills  of  Rangoon  give 
support  to  II  per  cent,  of  its  population.  The 
importance  of  Cawopore  as  a  railway  junction 
and  its  production  of  large  quantities  of  stores 
for  Government  have  made  it  a  great  in< 
dustrial  centre. 

Capital  and  Entbrprise. 
Before  dealing  specifically  with  the  chief 
factoiy  industries  it  is  welt  to  consider  the 
general  conditions  that  govern  the  more  ad- 
vanced manufactures.  It  has  been  said  over 
and  over  again  that  India  lacks  industrial 
capital  because  the  natives  hoard  their  money 
instead  of  investing  it  in  banks  and  joint 
stock  companies,  and  because  British  capital 
is  little  attracted  by  Indian  investments.  It 
is  unfortunately  true  that  the  traditional 
mistrust  of  exhibiting  material  wealth,  a 
feeling  inherited  from  the  days  of  extortion- 
ate rulers,  still  prevents  the  natives  from 
adopting  means  of  investment  that  would 
enormously  enlarge  their  own  wealth  and 
that  of  the  country.  A  long  course  of  educa- 
tion may  be .  necessary  bsfore  such  habits 
are  changed.  Those  who  do  not  hoard 
can  at  present  reap  much  larger  profits 
from  ordinary  money-lending  than  from  in- 
dustrial  undertakings  which  may  involve  con- 
siderable risk,  and  the  native  is  rarely  satisfied 
with  the  low  rate  of  interest  which  British 
capital  yields.  But  though  an  enormous 
increase  in  capital  is  required  before  India 
can  be  adequately  developed,  there  seems  to 
he  no  present  lack  of  capital  tn  established  in- 
dustries which  have  grown  up  under  European 
supervision,  such  as  cotton,  jute,  tea,  &c. 
For  jute  two  croies  of  new  capital  were  forth- 
coming in  the  eighteen  months  to  December, 
1904.  These  particular  industries,  then, 
obtain  capital  easily,  and  rupee  investments 
have  been  specially  marked  in  cotton  and 
jute.  The  fund  on  which  industrial  enter- 
prises mainly  depend  for  initiation  and 
maintenance  is  the  capital  and  deposits 
of  the  three  Presidency  banks  ani}  eight 


Indian  banks,  though  the  exchange  banks 

also  contribute  something  to  the  financing 
of  Indian  business.  This  fund  has  greatly 
increased  in  the  last  ten  years,  and  was 
recently  estimated  by  Mr.  O'Conor  to  amount 
to  ;f30,ooo,ooo.  The  comparative  shortage  of 
money  in  any  quantity  entails  high  interest 
(about  8  per  cent,  as  a  minimum  up-countty) 
even  when  good  security  is  provided.  The 
Indian  banks  are  generally  prosperous 
and  with  one  exception  have  paid  regular, 
and  mostly  high,  dividends  for  several 
years.  Signs  are  not  wanting  that  capital 
is  now  flowing  into  India  more  freely. 
The  fixity  of  exchange  has  safeguarded 
gold  investments  since  1897  and  has  done 
away  with  that  uncertainty  which  so  long  crip- 
pled enterprise.  The  financial  position  of  the 
Government  is  extraordinarily  sound.  The 
revenue  is  large  and  increasing,  the  assets 
greatly  exceed  the  debt  liabilities,  railways 
and  irrigation  works  have  enlarged  prosperity, 
and  property  is  secure  from  internal  disorders 
as  well  as  guaranteed  against  external  inva* 
ston.  The  steady  repurchase  during  the  last 
ten  years  of  rupee  stock  held  in  England  and 
the  fact  that  natives  hold  ;£34,ooo,ooo  of 
Government  rupee  securities  (an  increase  of 
63  per  cent,  in  ten  years)  are  of  striking 
significance.  A  prominent  Calcutta  banker 
said  recently  that  if  India  got /air  play  from 
Engiand  money  would  never  he  difficult  to 
find  for  any  properly  managed  undertaking. 

It  is  probable  that  India  now  needs  enter- 
prise more  than  capital.  Ages  of  repressive 
conservatism  have  left  their  mark  00  the 
Indians,  who  generally  lack  the  self-confidence, 
individuality,  and  force  of  character  essential 
to  enterprise,  and  are  easily  discouraged  by 
failures.  They  are  timid,  and  they  do  not 
sufficiently  advertise  and  push  their  wares. 
In  mills  owned  by  natives  European  managers 
are  generally  employed,  as  native  managers 
lack  enterprise  and  initiative,  fear  responsi- 
bility, and  cannot  cope  with  unforeseen  diffi- 
culties. Indians,  therefore,  usually  follow  in 
the  lines  traced  out  by  Europeans  as  regards 
the  advanced  industries,  and  European  super- 
.vision  and  control  are  generally  requisite. 
Again,  many  educated  natives  despise  in- 
dustrial and  commercial  pursuits.  Their  in- 
ability,  as  a  rule,  to  form  joint-stock  under- 
takings with  success  should  also  be  noted, 
though  in  Bombay  many  companies  have 
been  formed.  The  last  Ei^njab  census 
report  dwelt  on  the^igig@»^(i^OOg{$ine 
except  perhaps  when   they  belong  no  the 
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same  caste,  and  this  inherent  lack  of  com- 
bining power,  due  to  the  same  spirit  of  mis- 
trast  or  exclusiveness,  has  deterred  natives 
-firtim  iadasriial  association  in  Betigal  and 
Madras.  In  Bengal  they  are  said  to  invest 
«ilHn|^y  in  enterprises  controlled  by  Euro* 
peans,  such  as  jute  mills.  In  spite  of  all 
drawbacks,  however,  the  paid-up  capital  of 
joint-stock  concerns  in  India  (which  are  in 
addition  to  numerous  targe  joint-stock  com- 
^nieswith  sterling  capital  having  head  offices 
in  England),  has  increased  1^  42  per  cent,  in 
ten  years.  Nearly  one  half  their  paid-up 
capital  of  ;^36,ooo,ooo  at  the  end  of  1903-4  was 
invested  in  presses  and  mills  for  cotton,  jute, 
&c.,  while  10  per  cent,  was  in  tea,  coffee,  and 
other  plantations. 

The  Labour  Supply. 

At  the  recent  conference  of  Chambers  of 
Commerce  in  Calcutta  great  stress  was  laid  on 
the  industrial  difficulties  resulting  from  scarcity 
of  labour,  which  probably  arises  from  various 
causes.  On  the  one  hand,  fitmine  and  plague 
have  cut  off  large  numbers  of  landless  labourers, 
while  the  increasing  demand  for  labour  by 
railways,  irrigation  works,  mills,  mines,  plan- 
tations,  &c.,  has  absorbed  an  increasing  pro* 
portion  of  the  labouring  class.  In  Northern 
India,  at  any  rate,  the  demand  now  exceeds 
'the  supply,  and  the  normal  expansion  of 
'existing  industries  is  handicapped,  to  say 
nothing  of  new  industries.  The  immobility  of 
labour  is  remarkable,  though  there  is  some 
migration  from  the  United  Provinces  into 
Bengal,  from  Bengal  into  Assam,  from  Madras 
into  Burma,  &c.  The  migration  from  countiy 
to  town  is  slow  and  difficult,  and  hence  an  un- 
satisfied demand  for  labour  in  the  chief  indus- 
trial centres.  A  rise  in  wages  does  not  easily 
tempt  a  native  to  change  his  occupation  or 
abode.  Caste  and  family  connderatious 
'bind  him  to  the  soil.  Content  with  what 
suffices  for  food  and  raiment,  the  husband* 
man  does  not  readily  quit  the  fields  for 
the  irksome,  regular  life  of  a  factory,  though 
'his'. earnings  might  be  greatly  increased. 
At  Cawnpore,  the  supply  has  fallen  off,  in 
spite  -of  a  rise  in  wages,  and  the  incidental 
advantages  of  cheap  houses,  short  hours, 
medical  attendance,  &c.  Increased  wages 
may 'often  mean  a  less  amount  of  work,  for, 
having  a  surplus  in  hand,  the  operative  after 
working  for  a  few  months  may  take  a  long  rest 
in  his  village,  where  subsistence  is  very  cheap. 
Increased  demand  for  labour  often  causes 


deterioration  in  quality.  The  ambition  of  the 
natives  is  usually  to  get  good  pay,  not  to  do 
good  work,  and  they  show  little  growth  in 
skill,  though  some  advance  is  perceptible  in 
the  Bombay  cotton  mills,  vdi'ere  a  class  of 
factory  operatives  is  growiuj^  up.  Many 
operatives  Aere  stay  in  the  mills  all  their  lives, 
and  bring  up  their  children  to  factory  wor^. 
India,  then,  is  suffering  from  a  shortage  of 
labourers,  and  from  the  fact  that  the  c^>eta- 
tives  lack  energy  and  skill,  and  fail  to  respond 
to  the  inducements  that  higher  wages  offer  In 
Eun^.  At  a  typical  Bombay  cotton  mill 
that  I  visited  under  the  skilled  guidance  of 
Mr.  Engel,  the  Inspector  of  Factories,  the 
men  earned  on  the  average  ss.  a  week  and 
the  women  is.  6d.  a  week.  If  the  wages 
seem  low  the  standard  of  '  wortc  is  aiso 
low— physique,  climate,  degree  of  intdligence 
and  other  factors  modifying  the  power  of  out- 
put. The  mill  operatives  are  drawn  not  only 
from  the  landless  labourers,  but  also  from  the 
poorer  ryots  and  the  hand-weavers.  Men  are 
often  employed  on  work  that  women  would  do 
in  England.  They  take  little  interest  in  their 
work,  and  have  little  aml»tion  to  excel,  they 
cannot  assume  responsibility,  and  there  is 
much  waste.  They  require  also  to  be  humoured 
in  many  ways.  Different  castes  have  different 
meal  times  and  the  men  break  off  thrice 
a  day  to  go  outside  and  .smoke  cigarettes. 
Their  work  is  irregular  and  they  usually  have 
a  month's  holiday  besides  Sundays.  Their 
holidays  are  partly  for  religious  festivals,  partly 
for  work  in  their  villages  during  seedtime  and 
harvest.  Owing  to  these  circumstances  abotU 
five  operatives  are  required  where  one  would 
be  employed  in  England,  and  consequently  the 
cost  of  labour  is  at  least  as  great  as  in  England, 
which  shows  that  Indian  labour — once  feared 
by  English  trade  unionists— ts  not  really  a 
source  of  danger.  Factory  wmk  is  popular  in 
so  &r  as  the  wages  are  much  above  those 
earned  by  people  of  the  same  class  in  other 
pursuits,  and  the  general  condition  of  the 
workers  is  prosperous.  For  housing  the  cost 
is  about  2s.  to  25.  6d.  a  month,  for  clothing 
about  2s.  a  jeax,  while  subsistence  is  obtain- 
able for  a  penny  a  day.  The  scarcity  of  labour 
has  forced  up  wages,  and  the  rise  seems  likely 
to  be  permanent.  In  the  jute  industry  mill 
extensions  are  being  deprecated  on  the  ground 
of  shortage  of  labour,  while  plague  has  affected 
the  supply  in  Bombay  and  the  United  Pro- 
vinces. In  Madras  the  auf^y  seems  ample, 
but  there  is  a  chronic  ^unsatisfied  demand 
In  the  Assam  te^-garden^W^OOglC 
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Factory  Legjslatiok. 
The  Indian  Factoiy  Act  of  1881,  as  amended 
in  i89i,fixed  the  minimum  age  for  child  labour 
at  nine  yean,  and  the  hours  of  work  at  seven, 
while  women's  hours  w»e  restricted  to  eleven 
with  intervals  of  hours.  The  hours  of  adult 
males,  as  in  England,  are  nominally  un> 
restricted,  but  hours  of  rest  and  holidays  aire 
regulated  for  all  workers.  Ample  holidays  are 
taken,  especially  in  hot  weather,  and  Sunday 
closing  is  compulsory  with  some  exceptions. 
In  1902  the  number  of  factories  liable  to  in- 
spection was  1,389,  mostly  in  Bengal  and 
Bombay.  In  60  of  these,  chiefly  jute  presses 
and  printing  presses,  steam  power  was  not 
used.  Cotton  mills  and  presses  constituted 
about  60  per  cent,  of  all  the  factories  worked 
by  steam.  Rules  regarding  ventilation,  sanita* 
tion,  water  supply,  the  fencing  of  machinery, 
&c.,  are  well  observed,  while  the  number  of 
accidents  is  not  large.  Many  millowners  go 
for  beyond  the  requirements  of  the  Act,  every- 
thing being  done  to  make  factory  life  attractive 
to  the  somewhat  unwilling  operatives. 

The  Supply  of  Power. 
Only  in  recent  years  have  the  Indian  coal- 
fields yielded  sufficient  to  make  India  self- 
supporting.  The  railways  consume  30  per 
cent,  of  the  present  output  of  7,500,000  tons, 
while  mills,  steamers,  &c.,  use  the  remainder. 
The  increased  proportion  of  coal  consumed 
otherwise  than  by  railways  points  to  some 
growth  in  industry,  but  in  1903  production  was 
checked  owing  to  the  supply  exceeding  the 
demand.  Electric  power  is  now  being  em- 
ployed, and  there  has  recently  been  a  brisk 
demand  for  ihst^lations  in  the  Bombay  cotton 
mills.  Calcutta  and  Bombay  have  electric 
power  stations,  and  a  large  scheme  is  on  foot 
for  supplying  it  to  the  Punjab.  The  trans- 
mission of  electric  power  from  the  Cauvery 
Fall«  to  the  Kolar  gold-fields  for  various 
mining  and  metallurgical  woriu  is  a«  admir* 
able  illustration  of  what  may  be  dene  else- 
where. 

The  Principal  Manufacturimo 
industrixs. 
The   various  factory  industries   may  be 
classified  as  follows 

(i.)  iidnufactures  proper ^  conducted  for 
the  most  part  means  of  8team>power  on 
European  lines.  They  include  the  spinning 
and  weaving  of  cotton,  jute,  wool,  and  silk, 
tlyeing,  paper  -  making,  coj^  manufactures. 


leather  manufactures,  brewing  and  distilling, 
rope-making,  flour  roillihg,  oil  milling,  sugar 
refining,  printing,  shipbuilding,  engineering, 
iron,  steel,  and  brass  foundries,  electricity 
suppfy,  gas  supply,  manufiurture  of  ictf; 
aerated  waters,  perfumery,  &c. 

(3.}  Manipulation  or  Preparation  6f 
Agricu'turai,  Forest,  or  Animal  Products 
— ^This  head  comprises  tea  and  coffee  produc- 
tioh,  ginning,  cleaning,  and  pressing'  of 
cotton,  jute  pressing,  indigo  manu&cture, 
husking  and  cleaning  of  rice,  tobacco  mmnu< 
facture.  silk  filatures,  opium  manufacture,  lad 
manufacture,  saw  mills,  preparation  of  coir 
and  copra,  tanning  and  dressing  of  hides  and 
skins,  fish-curing,  bone-crushing,  &c. 

(3.)  UtilisatioH  of  Mt'nera/s.—ftt&aiag  Of 
petroleum  and  manufacture  of  dl  innducts, 
salt  and  saltpetre  refining,  chemical  and  alkali 
works,  lime  and  cement  works,  making  of 
paints  and  colours,  brick  and  tile-making*, 
pottery,  jewellery,  copper,  brass,  and  tin- 
smiths' work. 

The  above  classification  aims  at  being 
logical,  but  no  division  can  be  strictly  logical, 
and  for  practical  convenience  I  shall  single 
out  only  a  few  important  manufactures  for 
special  treatment.  In  Appendix  11.  will  be 
found  a  list  of  the  chief  iridustries  with'  the 
numbers  employed  according  to  the  volume  of 
nnancial  and  Commercial  Statistics,  issued 
in  1904,  and  the  census  returns  for  1901.  The 
former  are  admittedly  incomplete,  while,  owing 
to  difficulties  of  enumeration,  the  census  figoret 
can  only  be  regarded  as  approztroate. 

The  Cotton  Industry. 
Considering  the  wide-spread  production 
raw  cotton,  it  is  not  unnatural  that  cotton  manu- 
factures have  long  flourished  in  India,  and  that 
Indian  cbtton  goods  were  famous  in  Englanrd 
before  the  Lancashire  cotton  hidiistiy  begaii. 
Improvements  in  machinery  and  the  use  of 
steam  power  in  Europe  destroyed  India's 
former  supremacy  in  textiles,  but  being  new 
equipped  vith  the  latest  appliances  she  is 
endeavouring  to  win  back  her  home  market 
for  yam  and  piece  goods.  Cotton  bdnig 
one  of  her  staple  crops,  India  can  save  the 
freight,  commissions,  &c.,  that  England  has 
to  pay  for  importing  raw  material  and  re- 
exporting  this  material  in  a  finished  form. 
But  besides  cheap  cotton,  the  industry  needs 
cheap  fuel,  machinery,  and  stores,  an  adequate 
supply  of  skilled  labour,  •  cheap  land  and 
buildings,  capital  at  low  intemit.  andi^^ 
ai}d  stable  markets,    gitized  by  ^^OOglC 
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The  Supply  of  Raw  Cotton. 
The  cotton  area,  which  exceeded  17}  million 
acres  in  1890-1,  declioed  for  some  years  owiog 
to  bad  seasons,  but  has  increased  to  about 
19  million  acres  in  1904-5,  as  against  18  million 
in  1903-4.  The  annuaJ  yield  of  fibre  probably 
ranges  from  about  3  to  3^  million  bales  (of  400 
lb.},  and  it  is  roughly  estimated  that  about  40 
per  cent,  is  exported,  48  per  cent,  used  in  the 
mills,  and  12  per  cent,  consumed  locally.  The 
crop,  then,  is  a  most  important  and  valuable 
one.  England,  once  the  chief  buyer  of  Indian 
cotton,  cannot  now  spin  the  short-stapled  fibre 
to  advantage,  and  the  principal  purchasers 
to-day  are  japan— by  far  the  largest— and  the 
countries  of  Continental  Europe.  For  a  century 
endeavours  have  been  made  to  improve  the 
quality  of  Indian  cotton,  and  owing  to  recent 
shortages  of  American  cotton  and  high 
imces,  these  efforts  are  being  renewed.  The 
agricultural  departments  aim  at  improving 
the  out-turn  by  improved  cultivation,  by  the 
introduction  of  new  varieties,  and  by  the 
selection  and  hybridization  of  indigenous 
plants,  which  arc  expected  to  be  more  fruitful 
than  the  growth  of  exotic  varieties.  The  latter, 
however,  are  being  tried  in  Sind  on  irrigated 
soil.  So  far  as  the  cotton  fibre  has  deterio- 
-rated,  it  is  probably  due  to  continued  cultiva- 
tion uf  the  same  strains  of  seed,  to  carelessness 
about  seed  selection  and  cultivation,  and  to 
.impoverished  soil.  The  ginning  mills  have 
.supplied  cultivators  with  very  mixed  seed, 
which,  when  grown  regardless  of  the  character 
of  the  soil,  has  yielded  inferior  fibre.  But 
there  are  other  reasons.  Inferior  varieties 
''are  grown  extensively  Itecause  they  can  be 
produced  on  soils  unsuited  to  finer  varieties. 
Moreover,  the  coarse,  short-stapled  cottons 
are  hardier,  are  less  liable  to  injury  from 
insects  and  bad  seasons,  can  be  planted 
■later,  mature  earlier,  and  give  a  larger 
yield,  which  compensates  for  the  lower  prices 
.they  fetch.  There  is  always  a  crop  of  such 
cotton,  and  it  is  in  constant  demand  both 
for  home  consumption  and  for  export.  The 
.cultivator  who  wants  not  a  long-stapled  cotton 
but  a  paying  crop,  has  deliberately  substituted 
the  inferior  variety,  and  he  cannot  be  blamed 
for  thinking  of  his  own  needs  rather  than 
Lancashire's.  He  will  not  grow  finer  cotton 
to  meet  an  intermittent  demand  at  very  fluc- 
tuating prices.  The  largest  and  most  reliable 
I  purchasers  of  Indian  cotton — the  Indiai:  mills 
and  the  Japanese — do  not  require  a  long- 
stapled  cotton  ior  the  production  of  their 
coarse  yarfks. 


The  ginning,  cleaning,  and  pressing  of  cotton 
by  steam  have  increased,  and  900  factories, 
mostly  native  owned,  employ  75,000  people  id 
this  work.  More  than  one-half  are  in  the 
great  cotton  areas  of  Bombay  and  Berar. 
Complaints  are  often  made  of  the  increasing 
adulteration  of  cotton,  and  the  re-enactment 
of  the  Cotton  Frauds  Act  has  been  suggested 
in  order  to  keep  bad  cotton  from  being  intro- 
duced into  districts  that  grow  good  cotton. 
But  the  Act  of  1863  was  repealed  in  i8>l2  on 
the  ground  that  it  was  not  only  ineffective, 
but  often  punished  the  wrong  persons,  while 
it  also'  did  harm  to  the  industry. 

The  Growth  of  the  Mills. 
Considering  that  cotton  mills  have  exi&ted 
in  India  for  50  years  their  progress  has  not 
been  extraordinary,  though,  as  the  following 
figures  show,  they  have  stea^ly  advanced  in 
the  last  30  years. 


i883-» 

i8m-4 

1903.4 

74 

■37 

«»* 

i.>9S 

■6 

46 

Pertont  employed  (oooi)  ... 

61 

131 

18& 

It  will  be  noticed  that  the  increase  in 
spindles  was  roughly  the  same  in  each  dec- 
ennium,  though  looms  increased  faster  in  the 
second.  The  increases  in  the  20  years  were  176 

per  cent,  in  spindles  and  186  per  cent,  in  looms. 
In  1903-4  the  mills  comprised  113  exclusively 
spinning,  5  exclusively  weaving,  and  86  both 
spinning  and  weaving.  The  employes  were 
64  per  cent,  men,  20  per  cent,  women,  and  16 
per  cent  children.  As  compared  with  English 
mills  the  percentage  of  men  employed  is  very 
high.  All  but  33  of  the  mills  are  owned  by 
joint-stock  companies,  and  the  paid-up  capital 
and  debentures  of  the  mills  are  estimated  at 

10,500,000,  by  far  the  greater  part  being 
rupee  capital,  the  investments  of  which  are 
increasing.  Indeed,  naUve  capital  flows  into 
cotton  much  more  fireely  than  into  any  other 
manufacturing  enterprises.  The  amount  of 
capital  invested  in  weaving  is  considerably 
less  than  in  spinning. 

The  most  numerous  mill  owners  in  Bombay 
and  Ahmedabad  are  the  Bhattias,  who  own 
more  than  half  the  milts,  the  rest  being  owned 
by  Englishmen,  Parsis,  Jews,  and  Mohamme- 
dans. Up-country  mills  are  generally  native- 
owned,  and  the  important  Cawnpore  mills, 
though  undertake^it^ti  ^ii&@i@^|gVti  been 
financed  by  natives. 
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In  tecent  jrears  the  cotton  industry  ha» 
suffered  great  vicissitudes,  especially  at  its 
head-quarters,  Bombay  City.  Apart  from 
recurring  difficulties  due  to  finaucial  short- 
comiugs,  and  to  faults  iu  maaagemeut  and 
equipmeot,  there  has  been  a  succession  of 
special  troubles.  The  outbreak  of  plague  drove 
the  operatives  from  the  city  in  thousands,  and 
the  high  plague  mortality  has  made  labour 
scarce  ;  io  1896-7  and  again  in  1900-1  drought 
curtailed  enormously  the  supplies  of  raw  cotton, 
while  famine  reduced  the  purchasing  power  of 
home  consumers ;  and  political  disturbances  in 
China  mth  fluctuating  exchanges  injured 
business  with  that  great  consuming  country. 
In  consequence  of  these  troubles  many  mills 
have  gone  into  liquidation,  reduced  their 
capital,  or  undergone  reconstnictioo.  At  the 
same  time  the  industry  has  expanded  by 
the  erection  of  new  mills,  and  the  quality 
of  the  products  has  improved.  With  cheaper 
raw  material,  a  steadier  demand  for  yam 
in  China,  and  a  well- sustained  home  demand, 
the  mills  are  once  again  in  full  operation. 
The  more  extensive  weaving  of  cloth  is  a  source 
of  strength  to  the  yarn  market.  Finer  yams 
are  required  for  cloth  made  in  the  mills,  and 
it  is  better  to  produce  these  than  the  coarser 
yams  exported  to  the  fluctuating  China  market. 

About  70  per  cent,  of  the  mills  and  the  spin- 
dles and  76  per  cent,  of  the  looms  are  in 
Bombay  Presidency,  and  the  majority  of  these 
are  in  Bombay  City,  but  Ahmedabad  is  gaining 
on  the  capital,  because,  being  in  the  midst  of 
a  great  cotton-growing  region,  it  obtains  its 
raw  cotton  more  cheaply.  In  ten  years  Ahmed- 
abad has  increased  its  spindles  by  126  per 
cent,  and  its  looms  by  70  per  cent.,  and  it  shows 
great  promise  of  further  development.  After 
these  two  cities,  Sholapur  is  the  chief  spinning 
centre  and  Broach  the  principal  weaving  centre 
in  the  Presidency.  Nagpur  (Central  Provinces) 
possesses  1,580  looms,  while  Cawnpore,  with 
3.2iS>  and  Madras,  with  1,747  looms,  monopo- 
lise the  power-loom  weaving  in  their  respective 
provinces.  In  Appendix  III.  is  a  Table  show* 
ing  the  relative  importance  of  the  different 
provinces  in  the  cotton  industry.  During  the 
last  ten  years  the  growth  in  spindlea  and  looms 
has  been  proportionately  greatest  in  India 
outside  the  Bombay  Presidency.  These  up- 
country  mills  supply  yam  to  local  weavers, 
and  sometimes  cloth  for  local  consumption. 
Many  ol  the  Bombay  mills  have  dye-works, 
and  a  few  do  bleaching.  These  processes 
require  water,  the  high  charges  for  which  by 
the  Qonibajr  Corpor^tipq  Ij^v^  l^^q  4  subject 


of  complaint.  The  growth  in  the  export  of 
cotton  goods,  as  shown  below,  furnishes 
evidence  of  the  development  of  the  industry. 

188J-4  i»93-4-  1903-4. 
Cotton  twist  and  yam— million  lb.  50     134  253 
Cotton  ptecegoods— milUoa  yards  56      73  76 

Cost  of  Production. 

We  have  dealt  generally  with  the  question 
of  cost  of  production  io  Indian  mills,  but  the 
cost  of  cotton  production  requires  special 
notice.  The  cost  of  sites  is  not  serious  in 
Bombay,  and  is  negligible  up  country,  but  the 
cost  of  buildings  and  equipment  in  India,  as 
compared  with  Lancashire,  is  2\  times  greater. 
Indian  mills  have  up-to-date  English  textde 
machinery,  on  which  in  the  last  three  years 
alone  over  ^^2,600,000  has  been  expended. 
Wages  amount  to  8  to  10  per  cent,  of  the 
value  of  yam,  and  20  per  cent,  of  the  value  of 
cloth.  As  already  shown,  the  cost  of  labour 
is  as  great  as  in  England,  for  the  operatives 
are  more  numerous  though  less  well  paid, 
require  more  space,  are  unskilful,  and  make 
much  waste.  Mill  stores  are  dearer  than  in 
England  by  the  cost  of  fireight  and  10  per  cent, 
commission  to  agents.  Country  coal  is  fairly 
good,  but  Bombay  is  far  from  the  mines  and 
transport  is  very  dear,  so  that  coal  is  50  per 
cent,  dearer  than  io  Lancashire.  Capital,  again, 
requires  6  to  7  per  cent,  for  interest  as  against 
3i  10*4  per  cent,  in  England.  In  recent  years 
there  has  been  warm  discussion  about  the 
commissions  paid  to  agents  for  managing  the 
mills,  purchasing  all  requisites,  selling  yam, 
&c.  A  system  grew  up  of  remunerating 
managing  agents  by  a  commission  of  \  anna 
per  lb.  on  every  pound  of  yarn  spun  without 
reference  to  profit,  and  it  had  a  certain  advan- 
tage in  earUer  days  by  tempting  unenter- 
pnsing  capitalists  into  the  industry,  but  it  was 
also  an  incentive  to  over-production  involving 
loss,  as  the  agents  were  anxious  to  produce  as 
many  pounds  as  possible  regardless  of  the 
selling  price.  The  ^  anna  syscem  is  still 
retained  in  some  mills,  but  in  others  the  agents 
have  accepted  the  much  f^rer  basis  of  10  per 
cent,  commission  on  profits. 

The  Cotton  Duties. 
Complaints  are  still  occasionally  heard  about 
the  cotton  excise  duties,  and  some  mill- 
owners  contend  that  these  duties  enable  the 
hand-made  cloths,  which  are  not  subject  to 
them,  to  compete  successfully  with  the  factory 
cloths.  Others,  however,  admk  that  a  duty 
$0  ?mi»ll  as  3j  psr 
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give  but  slight  appreciable  advantage  to  the 
hand-looms,  and  the  position  of  the  hand- 
Weavers,  as  we  have  seen,  is  far  from 
flourishing.  Moreover,  the  taxation  of  hand- 
made cloths  could  only  be  effected  bjr  the 
taxation  of  the  Indian  and  English  yams  that 
hand-weavers  most  widely  use,  and  probablyna 
mill-owner  would  welcome  such  an  innovation. 
It  is  felt  in  India  that  if  any  fundamental  fiscal 
changes  take  place  in  England  India  can  legiti- 
mately claim  a  fi-ee  hand  in  modifying  its  tariffs. 
One  miU-owDer  even  favours  a  10  per  cent, 
import  duty,  with  a  corresponding  excise  duty* 
on  the  ground  that  consumers  would  be  driven 
by  the  deamess  of  imported  cotton  goods  to 
buy  the  cheaper  Indian  cloths.  Needless  to 
say,  a  10  per  cent,  import  duty  without  the 
excise  would  he  infinitely  more  acceptable. 

Production  of  Cotton  Yarn. 
The  chief  business  of  the  cotton  mills  is  the 
production  of  yam  for  export,  for  use  in  power- 
loom  weaving,  and  for  consumption  by  hand- 
weavers.  The  following  table  shows  the 
production  during  1903-4  in  British  India, 
distinguishing  higher  from  lower  counts  (itL 
millions  of  lb.) : — 


Coonts 
I  to  to. 

Connto 
orer  lo. 

ToUI. 

87-5 

4149 

21 

Cmtnl  Provin- 

24-6 
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04 
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1 
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1 1-6 

03 
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Native  States  in  1903-4  producsd  22,568,000 
lb.  of  which  18  per  cent,  consisted  of  counts 
above  20  s.  Yams  of  the  higher  counts  have 
increased  from  about  i  f  per  cent,  of  the  total 
Indian  yam  production  in  1897-8  to  18  per 
cent,  in  1903-4,  and  this  growth  was  specially 
marked  in  the  last  year,  which  showed  an 
increase  from  i2'5  to  i6'5  million  lb.  in 
counts  31  to  40  alone  above  1902-3,  while 
the  lowest  counts  declined.  In  the  higher 
counts  Ahmedabad  has  increased  faster  than 
Bombay  City,  while  Madras,  which  spins 
largely  for  the  local  market,  has  advanced  in 
counts  z\  to  30.   The  predominance  of  Bom- 


bay, the  Central  Pronnces,  and  Madras  in 
■counts  above  2ois  ramarkable,  and  their  output 
is  increasing. 

In  yam  production  the  most  important  and 
fluctuating  element  is  the  cost  of  raw  cotton. 
The  coarser  Indian  cotton  is  specially  adapted 
for -spinning  yams  up  to  20  s,  though  Hdblf. 
Broach,  and  Dhollera  can  be  faxvXy  well  spun 
up  to  42  s.  Average  ci>lton  can  be  spun  up  to 
32  s,  and  Bombay  mills  have  practically  ousted 
imported  yams  up  to  24  s.  The' lack  ofsktU 
of  the  operatives  tells  most  in  spinning  higKer 
counts,  as  they  make  a  great  deal  of  wastage, 
which  has  to  be  worked  up  again. 

The  following  figures  show  the  competition 
in  I903'4  betweeh  Indian  and  imported  yams, 
which  ars  mainly  coloured  (m  millions  of 
lb.):- 


ImUmn  ymni 
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474-5 
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To  the  imported  yam  must  be  added  3*2 
million  lb.  of  unspecified  counts.  It  is  note- 
worthy that  the  Indian  mills  now  produce 
more  of  counts  31  to  40  than  are  imported, 
though  these  form  the  bulk  of  the  English 
yams.  It  is  not  surprising,  therefore,  to  find 
that  yam  imports  have  declined  from  an 
average  of  48*4  million  lb.  in  the  five  years 
ended  189S-9  to  35-5  million  lb.  in  the  quin- 
quennium to  1903-4. 

The  question  of  the  disposal  of  the  imported 
and  Indian  yams  is  important  in  its  bearing 
on  the  position  of  hand-loom  weavers,  who  use 
most  of  the  imported  yam,  though  a  good 
deal  appears  to  be  used  by  themtll^,  especially 
up-country.  The  following  figures  are  for 
1903.4  :— 

Milliont  of  lb. 
Imports  of  forrign  yam  (deducting  re- 
exports)  27 

Production  of  Indian  mills    579 

Total  amount  tii  yam  availaUe. .  606 
Less  exports  to  Chiaa,  iec.   252 

Balance  for  Indian  power  and  hand  kMMis  354 

The  exact  proportion  in  which  this  balance 
is  distributed  between  the  power  and  hand 
looms  cannot  be  ascertained,  but  tiie  latter 

^re  supposed  35  per  c^jOt the  yam 
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produced  in  the  mills  (or  303  miUion  lb.  in 
1903-4),  together  with  most  of  the  imported 
yiam.  Probably  the  hand-looms  consume  50 
per  cent,  more  yarn  thati  the  mills  in  addition 
to  the  hattd>spuQ  yarn  made  locally.  These 
figures,  however,  can  only  be  taken  as  approxi- 
mate. 

About  94  per  cent,  of  the  yarn  exports  go  to 
China,  which  has  a  large  demand  for  counts 
up  to  30  s,  white  dealings  with  Persia  and 
Turkey  have  increased.  In  China,  India's 
chief  competitor  is  Japan,  but  in  recent  years 
India's  spindles  have  increased  faster  than 
Japan's.  As  Japan  depends  mainly  on  Indian 
raw  cotton,  there  is  great  scope  fbr  the  exten- 
sion of  Indian  yam  production  by  the  working 
up  of  the  cotton  now  sent  to  Japan. 

The  Production  of  Cotton  Cloth. 

In  weaving,  the  Indian  milts  have  to  with- 
stand the  competition  of  (i)  the  hand-weavers, 
who  especially  compete  in  saris ;  (a)  the 
Lancashire  mills,  which  compete  chiefly  in  the 
coarser  grey  goods,  inasmuch  India  does 
not  largely  produce  piece-goods  like  the  finer 
unbleached  or  the  white  and  coloured  goods 
that  are  imported ;  (3]  the  Continental  mills, 
whose  contributions,  mainly  coarse  and  inferior 
goods,  are  small  in  proportion  to  the  total 
import  of  cotton  manufactures,  though  not 
inconsiderable  in  proportion  to  the  total  Indian 
mill  output.  Indian  mills  appear  to  be  making 
headway  against  all  three  competitors.  Some 
mill-owners,  however,  fear  the  competition  of 
hand-woven  cloth,  the  home  consumption  of 
which  has  been  recently  estimated  at  thrice 
that  of  power-loom  cloth.  This  is  not  impro- 
bable, if  it  be  remembered  that  some  of  the 
latter  is  exported.  The  average  production  of 
a  power-loom  is  estimated  at  la  lb.  of  cloth 
a  day,  as  against  3  lb.  from  a  hand-loom, 
though  the  latter  cloth  is  said  to  last  thrice  as 
long,  which  partly  explains  the  preference  for 
hand-woven  cloths  by  certain  classes  of  the 
people.  We  shall  deal  directly  with  foreign 
competition  in  Indian  manufactures. 

A  great  expansion  in  weaving  has  occurred 
during  the  last  two  years,  a  few  Bombay  mills 
with  modem  plant  having  made  remarkable 
progress.  An  addition  of  5,000  looms  is  ex- 
pected in  1905.  Mill-owners  have  discovered 
that  cloth  production  for  the  long-neglected 
home  market  is  less  risky  and  more  profitable 
than  yam  production  for  China,  especially 
when  yam  prices  are  low  and  those  of  raw 
cotton  high.   The  absorption  of  yam  by  the 

mills  not  oijiy  r^iiey^s  tb?  i^bina  y4ni  m^fket, 


but  the  output  of  Indian  cloth  carries  the  pro- 
cess of  manufocture  a  stage  further  and  enables 
India  to  compete  against  Ae  coarser  imported 
cloths.  An  enlarged  home  and  foreign  demand 
in  19O3-4  occasioned  an  advance  in  pncee 
though  production  was  much  greater. 

Indian  mills  produce  mainly  grey  goods,  of 
which  the  output  in  1903-4  was  as'  follows  (in 


million  of  lb.): — 

Shirtings  sod  longcloths   39*3 

Dhotis   3^7 

T-cloths,  domestici,  and  shMtings. .  19- 1 

Cbadtrs   14*1 

Otbersorti   i3'4 


IMS 

The  quality  of  the  output  has  improved,  and 
recently  the  production  of  longcloths  has 
greatly  advanced.  Grey  goods  represent  81 
per  cent,  of  the  cloth  production,  but  more 
rapid  progress  has  taken  place  recently  in 
white,  fancy,  and  coloured  goods,  which,  how- 
ever, are  not  yet  largely  produced  owing  to 
the  difficulties  of  bleaching  and  printing.  The 
proportion  of  woven  goods  other  than  grey  is 
highest  in  Madras,  where  excellent  cloth  is 
made,  including  khaki  native  troops. 
There  baa  'alao  -  been  progresff  in  hosiery, 
which  is  made  only  in  Bombay,  being  pro- 
duced in  the  cloth  mills  or  in  small  separate 
factories.  Weaving  is  concentrated  in  Bombay 
to  an  even  greater  extent  than  spinning,  the 
Presidency  mills  turning  out  86  per  cent,  of 
the  cloth  woven  in  British  Indian  ndUs.  The  ex- 
pansion at  Ahmedabad  from  19'!  to  387  million 
pounds  in  the  two  years  to  1903*4  is  remark - 
able.  This  city  weaves  a  limited  quantity  of 
high-class  cloths,  such  as  dhotis,  from  ^e 
English  yams.  Lower  cost  of  production  and 
a  favourable  situation  enable  Ahmedabad'  to 
compete  keenlywtth  Bombay  City  in  the-supply 
of  cloth  to  Northern  India. 

The  following  figures  (in  millions  vt-  lb.) 
show  that  the  production  of  woven  goods  in 
British  India  has  increased  50  per  cent.- in  the 
last  six  years  :.—  .     .  -  . 

Qtej.     Othe^Uadt.  ' '  TaUI;  - 

1897-8   So-o  ..    8v  88'e- 

T903  4  »    io5'8   ..   36-2    ,.    i3#-o  , 

In  addition,  the  production  of  Nativ6  States 
has  grown  from  3*3  to  6-i  million'  Ibi, '  a 
greater  proportionate  increase  than  in'  British 
Indian  mills.  But  the  total  production  of 
Indian  cloth  is  only  equal  to  aboiit  35  pei*  c6tat. 
of  the  imported  cotton  manufactures. 

The  production  of  piece  -  goods  in  Ue 
five  yt9,i%  t9  1903-4  4vera«d  513  |iniUion 
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yards,  while  the  expsrls  of  piece-goods  aver- 
aged 71  million  yards,  some  portion  of  which, 
however,  consisted  of  hand-made  cloths.  Id 
1903-4  there  was  an  increase  in  cloth  exports, 
after  a  considerable  period  of  inelastic  trade. 
A  considerable  part  of  the  exports  consists  of 
dyed  or  printed  goods  from  Madras,  which 
go  increasingly  to  the  Straits,  Ceylon,  Aden, 
&c.,  while  grey  goods  are  sent  chiefly  from 
Bombay  to'Aden,  Abyssinia,  and  East  Africa. 
Cloth  exports  to  China  have  declined,  but  there 
13  a  growing  market  in  the  Levant.  Oa  the 
whole,  the  outlook  for  Indian  cloth  production 
is  excellent,  both  in  foreign  markets  and  in 
India,  iwhere  the  fashion  of  wearing  more 
clothes  is  increasing  wth  the  growth  of  pros- 
perity. 

FjREiGN  Competition  in  Cotton  Goods. 

Cotton  manufactures  constitute  34  per  cent, 
of  all  Indian  imports.  The  imports  of  cotton 
piece-goods  taking  five-year  averages,  have 
been  as  follows  (in  millions  of  yards) : — 


i8Sg-90  to 

i8<M-5  to 

1890-00  to 

'893-4- 

1898-9. 

190J-4. 

i,i09'8 

White  (bleached)   

368-6 

4186 

■t6g'7 

Colnnred,  Printed, and  Uj^ed 

35  >  5 

430-6 

Percentage  of  tcrey  goodt  I 

63 

61 

S7 

There  has  been  a  decline,  though  not  a 
serious  one,  in  the  grey  goods  with  which 
Iqdiao  mills  compete  most  keenly.  Englaod 
supplies  99  per  cent,  of  all  grey  goods.  The 
-import  of  white  goods  has  decidedly  increased, 
probably  because  they  are  made  of  superior 
material.  Over  98  percent,  are  imported  from 
England.  Coloured  goods  also  come  from 
England  to  the  extent  of  96  per  cent.,  the  rest 
coming  chiefly  from  Continental  Europe.  About 
10  per  cent,  of  the  imports  of  coloured  goods 
are  re-exported.  Foreign  competition  with 
England  is  most  apparent  in  cotton  hosiery 
and  miscellaneous  cotton  goods,  and  the 
slackness  of  England  and  the  activity  of  the 
Continent  are  hard  to  explain.  British  piece- 
goods  are.  iound  alt  over  India,  and  are  espe- 
cially preferred  by  the  middle-class  natives, 
because  they  are  finer  and  cheaper,  even  if 
less  durable  than  native  cloths.  The  late  Sir 
George  Cotton,  who  had  wide  experience  of 
India  and  Lancashire,  was  of  opinion  that 
India  could  never  compete  in  finer  goods, 
because  the  English  mills  are  better  equipped 
for  fine  counts,  while  British  labour  is  more 
glTUfyl       e%:iei»t,    T*ie  sijin^  percentages 
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of  English  goods  cannot  be  approached  by  the 
Indian  mills,  which  use  much  less  size  in  the 
weaving  process,  though  some  is  added  later. 
England,  too.  has  other  advantages  in  cost  of 
production.  To  compete  with  English  mills 
India  would  have  to  import  fine  cottons  and 
many  other  requisites,  and  only  one-sixth  to 
one-fourth  of  the  value  of  the  product  would 
really  represent  India's  share  in  wages  and 
pro6ts.  To  manufacture  even  the  grey  cloth 
now  imported  India  would  have  to  double  her 
existing  mills.  Probably,  then,  India  will  lon^^ 
continue  to  buy  the  fine  and  cheap  goods  of 
Lancashire. 

Jute  Manufactures. 

We  turn  from  cotton  to  a  somewhat  smaller 
though  an  even  more  successful  industry,  viz., 
the  manufacture  of  jute.  Power-looms  for  this 
purpose  were  first  erected  in  1857,  but  for  a 
long  period  jute  was  largely  produced  by  hand- 
looms.  This  handicraft  for  making  sacking 
and  ropes  has  now  decajred,  and  the  industry 
is  mainly  a  factory  one. 

Calcutta  is  the  great  centre  of  jute  pro- 
duction, and  except  one  mill  at  Cawnpore  and 
another  in  the  Vizagapatam  district  (Madras), 
all  the  mills  are  in  Bengal,  and  most  of  them 
in  the  vicinity  of  Calcutta,  All  but  four  of  the 
mills  are  worked  by  joint-stock  companies. 
The  growth  of  the  industry  in  the  last  20  years 
is  shown  in  the  following  Table  : — 


1883-4- 

i8j3-4. 

1903-*- 

UilU   

Nominal 
capital 

Spindles.., 
Looms  ... 
Employes 

33 

{  £1.357.000 
t  Kt.1 15  lakh*. 
119,650 
6,(39 

47,868 

'7 

ka  an  Ukbs. 
I9t,ia8 

9.180 

68,j()i 

38 
1,263, 000 
Kv4oj  lakb*. 
376  718 
18,406 
"3.869 

It  win  be  seen  that  while  the  industiy  in- 
creased about  50  per  cent,  in  the  first  decen- 
nium  it  advanced  100  per  cent,  in  the  second. 
Sterling  capital  has  increased,  with  fluctua- 
tions, by  67  per  cent.,  while  rupee  capital  has 
steadily  grown  by  250  per  cent,  in  the  20  years, 
and  now  exceeds  the  sterling  capital.  As  in 
cotton,  so  in  jute,  the  native  capitalist  is 
tending  to  subscribe  the  new  investments  of 
capital.  Of  the  empioyis,  81,700  are  men, 
21,140  women,  and  31,000  children.  The 
jute  workers  are  well  paid  and  live  in  heahhy 
surroundings,  and  as  their  wages  afford  a 
large  margin  beyond  the  cost  of  subsistence 
they  take  long  holidays — two  months  or  more. 
Jute  has  made  thousands  of  workers  pros- 
perous,  aqq  t^  th«  Wgh  wa^g^yg^^pcr,- 
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tives  has  been  partly  ascribed  the  want  of  pro* 
gress  in  cotton  and  other  mill  industries  in 
Bengal.  On  January  ist,  1905,  the  jute  looms 
numbered  21,318,  and  about  2,000  more  are  to 
be  put  in  this  year.  Some  fear  that  the  mills 
are  being  too  rapidly  extended.  The  supply 
of  labour  is  short,  while  high  pay  makes 
the  operatives  independent.  Competition  for 
labour  due  to  extensions  raises  wages,  while  a 
greater  demand  for  raw  material  enhances  the 
cost  at  the  same  time  that  a  larger  output  of 
goods  diminishes  their  price.  But  so  long  as 
a  large  quantity  of  raw  jute  is  required  abroad 
and  the  foreign  demand  for  bags  and  cloth  is 
unabated,  which  seems  likely  for  a  long  time, 
over-production  need  hardly  be  feared,  though 
extensions  should  be  gradual  if  the  {O'esent 
high  rate  of  profit  is  to  be  maintained. 

Calcutta  is  now  the  centre  of  the  jute  manu- 
facture of. the  world,  and  naturally  so  as  it  is 
near  the  area  which  has  a  practical  monopoly 
of  the  production  of  raw  jute.  Calcutta  is 
favoured  not  only  by  its  proximity  to  the 
souri-ea  of  the  raw  material,  but  by  ample 
supplies  of  coal  from  the  adjacent  Bengal 
mines.  One  freight  only  has  to  be  paid  to 
foreign  markets  as  compared  with  two  by 
Dundee,  and  there  is  a  constant  demand  for 
faessians  and  gunnies,  to  which  the  Calcutta 
'mill  owners  restrict  their  energies.  The  rela- 
tive importance  of  Dundee  has  greatly  di- 
minished, her  share  of  the  Indian  crop  being 
now  only  about  20  per  cent.,  instead  of,  as 
formerly,  almost  the  whole  cr<^.  The  Calcutta 
mills  are  said  to  be  better  equipped  than  most 
of  the  Dundee  mills,  for  owing  to  recent  exten- 
sions, their  machinery  is  more  up-to-date,  and 
they  gain  by  combining  weaving  and  spinning. 
Having  cut  Dundee  out  of  most  of  her  old 
markets  in  heavy  goods  and  common  heraian 
cloth,  Calcutta  gradually  ceases  to  compete 
with  that  city,  which  now  produces  mainly 
special  kinds  of  yam  and  piece  goods.  In 
Europe  jute  is  largely  used  for  making  carpets, 
curtains,  and  shirtings,  and  for  mixing  with 
silk  and  wool.  Apart  from  England  India's 
chief  competitors  in  jute  manufactures  are 
Germany,  France,  Austria  -  Hungary,  and 
Italy,  which  secure  their  home  industries  in 
jute  by  protective  tariffs.  In  Germany  there 
is  a  strong  jute  trust. 

Although  the  demands  for  raw  jute  for 
manubcture  and  for  export  are  rapidly  in- 
creasing, the  area  under  jute  has  expanded 
but  little  in  recent  years.  About  2,850,000 
acres  are  under  the  crop,  and  the  yield  has 
varied  in  the  ten  years  to  n^oZ'^  from  about 


5,000,000  to  6,500,000  bales  (of  400  lb.). 
Ctap  variations  render  the  jute  trade  very 
speculative.  On  the  whole,  there  has  been  an 
upward  tendency  in  raw  jute  prices,  amount- 
ing to  about  25  per  cent,  in  the  last  20  years. 
The  estimated  total  out-turn  for  1903-4,  viz., 
7,462,000  bales,  was  roughly  dislribiited  as 
follows :  exports  3,788,000,  mill  consumpticm 
3,144,000,  local  consumption  500,000,  and 
stock  30,000  bales.  An  increase  in  the  jute 
area  is  a  matter  of  considerable  importance, 
for  unless  India  increases  her  acreage  there 
may  be  a  shortage  of  supply  in  the  world 
market  that  will  either  stimulate  cultivation 
elsewhere  or  the  use  of  substitutes.  The  press- 
ing of  raw  jute,  a  separate  industry,  occupies 
155  presses,  and  employs  21,000  persons. 

A  recent  official  report  on  the  alleged  de- 
terioration of  jute  suggests  that  the  plant 
should  be  cut  for  fibre  before  it  is  dead  ripe, 
and  that  liberal  cultivation,  and  probably  also 
rotation  of  crops,  ensure  a  better  out-turn  of 
fibre.  Adequate  manuring  and  the  use  of 
selected  seed  have  been  recommended.  There 
is  no  evidence  of  any  deterioration  ■  of  the 
plant,  the  best  kinds  of  which  yield  excellent 
crops  and  excellent  fibres  if  the  latter -be 
properly  extracted.  The  lower  average  quality 
of  jute  in  recent  years  is  ascribed  to  'the 
bringing  of  inferior  fibre  to  market  to  meet 'the 
enlarged  demands,  whereas  formerly  only  the 
best  jute  found  a  sale.  Middlemen  are  Said 
to  resort  to  fraudulent  watering  which-  gives  a 
'  fictitious  increase  in  weight,  and,  at  the  same 
time,  induces  heating  and  discoloration.  - 

About  one  half  of  the  jute  crop  is  worked 
up  in  Indian  mills,  and  a  large  portion  of  their 
production  is  used  in  the  country,  partly  for 
export'  in  the  form  of  coverings  for  grain, 
seeds,  cotton,  &c.  Indian  jufe  bags  are  sent 
all  over  the  world,  but  jute  cloth  goes  mainly 
to  the  United  States  and  Argentina.  For  the 
last  two  years  cloth  exports  have  been  ad- 
vancing to  the  detriment  of  sacking.  More 
cloth  is  being  shipped  direct  to  Argentina, 
thus  saving  the  extra  cost  of  freight  -  vid 
Liverpool.  The  value  of  the  jute  manufactnVes 
exported  in  1903-4  was  ;f6,30o,ooo.  The 
growth  in  the  export  trade  has  been  as 
follows  :— 

Mi  4.  i«M-4.  1903  4. 

^tutt!"}  H  ..  .3.  ..  «* 

Jutec1oth(miIlioo  I      -    '        61   *'  cm 
yards)  }  ■•  « 

Jute  coverings  are  mere  coarse  envelopes, 
dispensed  with  after  use,  and  are  used  on 
account  of  their  c^e^gn^gsQ^^  hny 
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Intrinsic  excetieoeSi  Tlioir  cost  Is  rising  with 
the  rise  in  the.co^  of  raw  material,  and  a 
point  may  be  reached  where  it  would  pay  to 
tts^  sutrftUutea,  at  least  in  some  markets. 
Hence  pn^sals  that  have  been  made  to  im- 
pose an  export  duty  on  jute  must  he.  received 
.vkh  caution.  - '. 

AVOOLLEM  MAMUPACtrRES. 
,  The.wooUea  mills  during  the  last  lO  years 
have  increased  their  output  frprn  i,9jj,,ooo  to 
2,977,000  lb  ,  the  number  of  spindles  having 
„grown  in  that  period  from  17,320  to  25,216, 
.and  the  ^pms  from  526  to  678.  The  produc- 
tion is  not  very  great,  nor  can  any  important 
expansion  be  anticipated.  The  climate  pre- 
cludes any  wide  demand  for  woollens.  Cotton 
goods  are  cheaper,  and  imported  woollens  are 
frequently  preferred  to  home-made  articles 
because  taste  or  fashion  or  cheapness  of  pro- 
duction commend  them  to  European  and  other 
consumers  in  India.  The  imparts,  which  are 
most  considerable  in  piece  goods  and  shawls, 
comprise,  besides  the  finer  kinds  of  cloths,  in 
which  India  -cannot  eauly  compete,  various 
mixed  and  shoddy  goods  requiring  elaborate 
machinery.  These  foreign  woollens  are  largely 
sent  by  the  Germans,  who  are  said  to  be  doing 
nkuch  business  at  a  loss  in  order  to  capture 
the  market.  The  shawls  which  they  have  been 
selling  freely  are  of  inferior  size,  weight,  and 
.  quali^. 

The  Indian  woollen  mills  are  six  in  number 
— one  at  Cawnpore,  one  at  Dbariwal  (Punjab), 
three  in  Bombay,  and  one  at  BangaJore. 
Only  the  first  two  are  of  any  importance. 
They  represent  a  capital  of  ;f  213,000,  oc  about 
70  per  cent,  of  the  total  capital  invested  in  the 
industiy,  and  they  pay  good  dividends.  They 
weave  cloth  for  the  army  and  police,  and 
articles  of  superior  quality  generally,  including 
broadcloth,  tweeds,  serges,  shawls,  flannels, 
hosiery,  blankets,  rugs,  braid,  &c.,  while  the 
fiombay  mills  make  blankets,  socks,  ca|)s, 
&c.  For  higher-class  woollens  Australian 
wool  is  used,  either  pure  or  mixed  with  Indian 
wool,  which  is  hard,  dry,  uneven,  hairy,  and 
short-stapled.  There  are  many  hand-loom 
factories  for  carpets,  nigs,  and  blankets,  the 
blankets  being  widely  used,  not  only  for  bed- 
ding, but  for  protection  against  rain  and  cold  in 
tiie  open.  The  natives,  however,  often  prefer 
stufed  cotton  cloths  as  being  warmer  than 
woollens.  The  coarsely-woven  and  felted 
goods,  widely  produced  at  a  very  low  price 
locally,  are  not  likely  to  suffer  from  mill 
competition.   The  Punjab  and  Kashmir  pro- 


duce highly-finished  goods  made  by  hand, 
but.  the  industry  jon  a  spiall  scale  tends  to 

disappear.    Change  of  fashion  and  Euro- 
pean competition  have  reduced  the  demand 
for  fine,  Indian  shawls.    The  weaving  of 
woollen  pile  caspets  is  widespread, .  but  the 
iaferior  Indian  wool -will  not  take  .the.  finer 
shades  of  colour.   The  price  of  the  carpets  de- 
pends partly  (Ht.quality  and  partly  on  the  number 
of  -  threads  to  the  inch.    The  carpet  factories 
of  Amritsarare  flourishing,  and  many  weavers 
thrown  out  of  the  shawl  indust^  have  taken 
to  carpet-weaving.    There  is  a  large  and 
ipcreasing  production  of  carpets  at  Miczapur, 
but  the  quality  is  said  to  have  declined  owing 
to  a  fall  in  the  prices  obtainable  in  England. 
The  jail  carpets  of  Agra  are  welt  known.  The 
Madras  carpet  industry  has  fallen  off  in  the 
centres  of  Ellore  and  Masulipatam.  There 
are  several  carpet  factories  in  Bombay  city 
and  around  Ahmedabad.    The  exports  of 
Indian  carpets— the  only  woollen  exports  worth 
recording— are  inelastic ;  they   are  bought 
chiefly  by  England  and  the  United  States. 
On  the  other  hand,  India  has  an  import  trade 
in  carpets  and  rugs,  mainjy  fcom  England. 

SitK  Manufactures. 
Formerly  Indian  silks  were  famous  in 
£uro|>e,  but, .  while  other  countries  have 
impro^ned  their  processes  of  production,  Indian 
manufactures  have  suffered  from  defects  in 
the  metho<te  of  rearing,  reeling,  and  weaving. 
Change  of  fashion,  the  use  of  cotton  instead  of 
silk  goods,  and,  above  all,  the  competition  of 
France  and  Italy,  China  and  Japan,  have 
caused  Indian  silks  to  be  supplanted  even 
in  India  itselt  Bengal  still  produces  roost 
raw  silk,  and  has  many  silk  fils^tures,  but 
Bombay,  which  has  the  two  most  important 
steam  silk  mills,  largely  uses  raw  silk  brought 
from  China  in  the  returning  opium  vessels. 
These  factories  send  considerable  quantities  of 
silk  goods,  chiefly  handkerchiefe  and  scarves, 
to  Burma,  which  also  buys  silks  from  a 
mill  near  Calcutta.  The  Bombay  mills  supply 
a  local  demand  of  the  middle  and  poorer 
classes  for  saris,  &c.  They  make  forward 
contracts  for  the  supply  of  certain  goods  to 
large  firms,  who  distribute  them  in  India  and 
Burma.  The  steam  silk  mills  seem  unlikely 
to  extend  appreciably  so  long  as  they  weave 
cheap  fabrics  from  waste  silk,  though  they  may 
cut  out  the  hand-weavers  in  cheap  saris  and 
cholis.  Scattered  over  India,  but  principally 
in  Bengal,  are  about  thto'  hand-loom  silk 
fectoiies.    SomeDio^iilteb^Beii^ClfiuSes  use 
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wild  silk  (corah  and  tasar),  and  they  are  owned 
aad  maoaged  by  natives  who  employ  no 
European  machinery.  In  Bengal,  promising 
experiments  are  in  progress  for  imfMroving  silk 
rearing,  and  demands  for  raw  silk  are  said  to 
have  increased  owing  to  developments  in 
the  local  industry.  Silk  weaving  is  also 
said  to  be  progressing  in  Burma  and  the 
Punjab,  the  provinces  that  use  most  silk  goods. 
At  Amritsar  pure  and  mixed  silk  goods  are 
made  with  raw  silk  that  comes  from  the  Far 
East  vid  Bombay.  This  imported  silk  is  said 
to  take  colour  better,  and  to  be  more  easily 
worked  than  Indian  silk.  Silk  goods  are  also 
produced  by  hand  in  the  Central  Provinces, 
United  Provinces,  and  Bombay.  The  fine 
silk  brocades  of  Surat  and  Ahmedabad  are 
hand-made.  Madras  exports  silk  ^oods  to 
countries  whither  emigrants  have  gone- 
Burma,  the  Straits,  Mauritius,  Natal,  &c. 

In  the  last  few  years  an  important  develop* 
ment  in  silk  production  has  taken  place  in 
Kashmir  under  State  control.  It  now  has  ten 
first  class  filatures  for  reeling  and  storing 
cocoons.  Silkworms*  eggs  are  brought  from 
Europe.  Including  rearers  and  operatives, 
there  are  50,000  persons  employed  in  this 
industry,  which  produces  satisfuitory  silk  and 
realises  good  profits.  Experiments  in  weaving 
are  in  progress. 

Indian  exports  of  silk  goods  have  declined, 
and  are  now  only  nne-third  of  what  they  were 
ten  years  ago,  while  imports  of  silk  goods  have 
developed. 

Tanning  and  Leather  Manufactures. 

The  tanning  and  curing  of  raw  hides  and 
skins  form  an  extensive  industry,  while  leather 
manufactures  are  also  of  great  importance. 
The  census  shows  .9,000  workers  in  large 
tanneries  and  factories,  253,000  tanners, 
curriers,  &c.,  853,000  shoemakers,  and  100,000 
makers  of  water  and  other  bags.  For  30  years 
exports  '  of  hides  and  skins  have  expanded — 
the  enormous  supplies  from  Bengal  and  some 
other  provinces  being  exported  raw,  while 
Madras  draws  supplies  from  all  over  India,  and 
sends  most  of  them  abroad  partially  tanned 
or  dressed  to  be  retanned  and  curried  in  the 
country  of  destination.  In  1903-4  Madras 
exported  90  per  cent,  of  the  tanned  hides  sent 
abroad,  and  77  per  cent,  of  the  tanned  skins. 
Owing  to  competition  the  prices  of  raw  hides 
and  skins  have  tended  upwards  for  years^  to 
the  great  gain  of  India.  The.  best  raw 
materials  are  exported  raw,  but  all  rejections 
are  tanned,  so  that  the  reputation  of  Madras 


tannages  suffers.  The  coll(*etl6n  6^  hides  and 
skins  and  tanning  work  fall  to  the  lowest 
classes,  who  require  high  wages  to  draw  them 
from  agricultural  work.  Any  important  reforms 
must  involve  the  training  of  these  labourers, 
but  Mr.  Chatterton—whose  authority  I  am 
largely  following  in  this  section — says  that 
some  reforms  have  been  effected,  and  sufficient 
skilled  labour  is  probably  forthcoming  for 
more. 

Indian  hides  are  usually  small  and  inferior 
owing  to  the  poorness  of  the  cattle,  wear  and 
tear  of  draft  work,  and  injury  by  branding, 
which  greatly  reduces  the  value  of  the  hides. 
Hides  mostly  come  from  animals  that  have 
died  of  disease,  old  age,  or  iiyury,  and 
quality  varies  mth  seasons,  bdng  worst  during 
famines,  when  supplies  are  most  abundant. 
The  local  demand  for  hides  in  India  is  enor- 
mous. The  skins,  unlike  the  hides,  are  mostly 
those  of  slaughtered  animals,  especially  goats 
and  sheep,  goat-skins  being  superior.  They 
compare  favourably  with  those  from  pth^ 
parts  of  the  world.  Skins  are  chiefly  tanned 
in  Madras,  the  centre  of  the  Indian  tanning 
industry,  and  their  price  has  risen  in  American 
and  European  markets.  Most  of  the  dried 
skins  exported  since  1899  have  gone  to  America 
for  the  use  of  chrome  tanners  of  glac£  kid, 
and  large  quantities  of  pickled  skins  go 
to  the  same  market.  A  bad  defect  of  Madras 
tanning  is  the  over-oiling  of  skins  in  order 
to  get  more  profit.  England  buys  nearly 
all  the  tanned  skins.  Madras  slaughter- 
house skins,  on  account  of  careful  tanning 
and  excellent  grain,  take  the  first  place  in 
the  London  market,  and  are  used  for  highly- 
finished  bookbinding  leathers.  Madras  tanning 
has  developed,  owing  to  the  cheapness  and- 
good  quality  of  the  raw  materials  used  in  the 
tanning  pits,  and  the  tanner  knows  his  busi* 
ness.  Losses,  however,  have  ruined  many  small 
tanneries,  and  large  ones,  property  managect, 
now  do  most  of  the  work.  Of  late,  Euro- 
peans, owing  to  speculation  and  keen  compe- 
tition, have  tended  to  withdraw  from  the 
Madras  skin  business,  which  is  now  largely 
financed  by  wealthy  natives.  Hides  are 
tanned  but  not  curried,  skins  tanned  but  not 
dressed.  India  itself  offers  but  a  small 
market  for  high-class  leather  or  dressed  skin^. 
Most  of  the  lightly  tanned  hides  exported 
are  re-tanned  for  conversion  into  upper 
leathers.  The  hides  being  inferior  can  not  be 
satisfactory  even  if  tanned  perfectly,  and  it 
is  doubtful  if  Madras  hide  tanning  «an  be 
improved  considering  the  bad  raw'^aierial, 
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though  perhaps  the  up>country  tannages  can. 
The  best  Madras  skins  are  good  enough  for 
all  practical  purposes,  and  probably  no 
changes  in  tanning  would  yield  better  results. 
But  the  character  of  the  work  might  be  levelled 
up,  and  skins  might  be  better  graded.  The 
industry  requires  more  capital.  Bombay 
and  Cawnpore  produce  the  best  leather 
possible  from  the  raw  material  available 
but  the  supply  usually  exceeds  the  de- 
mand, and  the  success  of  this  industry  is 
only  assured  by  large  Government  orders. 
The  chief  tanneries  in  the  United  Pro- 
vinces employ  4.915  persons,  and  the  best 
leather  they  make  would  be  hard  to  beat. 
In  Bombay  city  there  are  eight  to  ten 
large  tanneries,  at  Ahmedabad  four  large 
and  many  small  ones,  at  Surat  two  large 
ones,  and  at  Belgaum  one  large  tannery, 
which  exports  to  London.  In  Calcutta  there 
are  seventeen  tanneries  (seven  of  them  owned 
by  Europeans).  The  local  native  tanner  is 
losing  his  occupation  through  the  competition 
of  these  large  up-to-date  tanneries,  and 
through  the  high  prices  of  raw  hides  and 
skins. 

Cawnpore  has  been  a  centre  of  leather 
manufactures  for  more  than  a  century.  For 
35  years  Government  has  had  a  harness 
factory  there,  and  the  Army  Boot  and 
Equipment  Factory  of  Messrs.  Cooper,  Allen 
and  Co.  supplies  boots  to  the  British  army  in 
India,  to  most  of  the  native  troops,  volunteers, 
and  to  Government  departments.  Their  factory 
employs  3.685  persons.  Hiis  city  stands 
first  in  boots,  shoes,  harness,  saddlery,  trunks, 
and  other  leather  goods  in  European  style, 
and  articles  supplied  to  troops  in  the  South 
African  war  were  highly  commended  by  Lord 
Roberts.  The  village  saddlers  and  shoe- 
makers in  the  United  Provinces  get  better  and 
cheaper  leather  from  the  large  tanneries  than 
they  could  get  from  the  native  tanner,  and 
they  have  not  suffered  from  foreign  compe- 
tition. In  Bombay  city  many  articles  of 
good  workmanship  arc  produced.  The 
Western  India  Army  Boot  and  Equipment 
Factory  executes  large  Government  contracts, 
.while  other  fectories  do  work  for  the  police 
and  railway  servants.  These  factories  turn 
out  goods  of  a  kind  formerly  imported,  and 
they  appear  to  be  capable  of  production  for 
export.  Sholapur  produces  bags,  trunks, 
&c.  Most  footwear  is  made  in  the  bazaars, 
and  shoes  of  European  pattern  are  in- 
creasingly worn.  The  local  leather  worker 
holds  bis  own  in  spite  of  the  competition  of 


shoes  from  the  great  leather  nianufitcturing 
centres.  In  Bengal  foreign  leather  is  much 
used  town  shoemakers,  and  the  inferior  in- 
digenous leather  manufactures  are  being^  re- 
placed by  cheaper  and  better  imported  goods, 
except  as  regards  water  bags  and  other  rough 
articles.  In  Madras  presidency  the  only  large 
foctory  is  the  Government  harness  and  saddlery 
woriEshop,  which  also  produces  equipment, 
accoutrements,  &c.,  for  troops,  the  leather 
being  brought  from  Sion  (Bombay).  There 
is  a  boot  and  shoe  factory  at  Coimbatore,  but 
most  shoes  and  sandals  are  cheap  and  inferior 
anicles  produced  by  native  shoemakers  in 
their  homes.  The  largest  coosmnption  of 
leather  in  Madias  is  for  bags  for  raising  water 
from  wells,  and  for  oil  and  ^Ai  pots.  About  a 
million  water  bags  are  requii«d  annually  in 
Madras ;  they  cost  from  six  to  nine  rupees  each 
and  last  barely  a  year.  The  Madras  School  of 
Art  is  producing  these  bags  by  the  chrome 
tanning  process,  which  requires  some  scientific 
knowledge  and  skin  in  manipulation.  Chronie 
tanned  leather  is  superior  to  vegetable  tanned 
leather  in  many  respects.  It  is  soft,  pliable, 
and  imper\-ious  to  damp.  Once  dried  the 
leather  can  only  with  difficulty  be  wetted  ag^n. 
hence  the  finishing  process  must  take  place 
immediately  after  tanning.  Hitherto  ordinary 
tanners  have  onlyproduced  half-finished  goods 
for  export,  ^nd  it  is  useless  to  introduce  chrome 
tanning  unless  at  the  same  time  skins  are 
made  into  marketable  articles.  The  general 
opinion  in  Madras  is  that  finished  goods 
cannot  be  produced  well  and  cheaply 
enough  to  be  exported  at  a  profit.  Attempts 
to  make  chrome  tanning  on  a  commercial 
scale  pay  in  Bombay  and  Madras  do  not 
appear  to  have  succeeded.  For  success  large 
capital  and  extensive  plant  are  needed  as  well 
as  intelligent  labour.  Mr.  Chatterton  thinks 
the  first  object  should  be  to  improve  the  supply 
of  leather  for  local  consumption,  especially 
water  buckets.  The  non-absorbent  chrome- 
tanned  leather  is  useful  for  these,  for  it  be- 
come^  more  flexible  the  more  it  is  wetted. 
These  buckets,  though  more  expenave  than 
existing  ones,  are  twice  or  thrice  as  durable. 
Hence  their  use  would  involve  an  economy  in 
ihe  use  of  hides  and  more  hides  could  be 
exported. 

Taking  India  generally  the  native  leather 
industry  tends  to  decline  with  the  larger  ex- 
portation of  raw  material  and  the  increased 
importation  of  leather  goods— the  extent  of 
which  shows  the  opening  for  local  manufac- 
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ThB  DvEIXG  INDL'RTRV. 

After  textiles  and  leather,  in  which  dyeing  is 
important,  it  is  necessary  to  say  a  few  words 
atxHit  this  industry,  which  for  centuries  has 
employed  a  large  number  of  hand-workers 
using  indigenous  dyes.  The  last  census  showed 
that  there  are  113,000  dyers  of  textiles  and 
Si, 000  leather  dyers.  In  this,  as  in  allied 
industries,  a  revolution  has  occurred.  In  the 
first  place,  ^>ecial  dyeing  factories,  equipped 
with  steatn  machinery,  have  been  established 
in  the  great  textile  centres,  Bombay  (which 
has  three  large  works)  and  Ahmedabad,  while 
up>to-date  dyeworks  have  been  added  to 
cotton,  woollen,  and  silk  factories  in  the  chief 
manufacturing  cities.  In  the  second  place, 
imported  aniline  and  alizarine  dyes  are  super- 
seding indigo  and  other  long  famous  Indian 
ve^table  dyes.  Most  Indian  dyes  are  fleeting 
as  well  as  expensive  and  troublesome  to  work, 
while  the  tnineral  dyes  are  cheap  and  easy  to 
manipulate.  As  a  consequence,  imports  of 
the  latter  have  increased  five-fold  in  25  years, 
and  they  are  increasingly  used  throughout 
India  to  the  detriment  of  the  small  local  dyers 
and  of  the  producers  of  vegetable  dyes,  whose 
products  are  being  ousted  from  both  home  and 
foreign  markets.  The  two  great  German 
firms  that  deal  in  artificial  dyes  give  free  tui- 
tion in  the  use  of  their  colours.  Whether  the 
cheaper  and  more  brilliant  tints  are  more 
attractive  is  a  matter  of  taste,  but  they  have 
undoubtedly  captured  the  Indian  market. 

iNDtGO. 

The  only  Indian  dye-stuif  that  appears  to 
involve  the  use  of  machinery  for  production  on 
a  considerable  scale  is  indigo.  This  important 
article  of  trade,  long  a  source  of  profit  to 
Eiin^)ean  planters,  has  fallen  on  evil  days 
owing  to  the  encroachments  of  a  mineral  dye, 
synthetic  indigo,  chemically  produced  in  Ger- 
many. Opinions  are  still  divided  as  the  rela- 
tive merits  of  the  natural  and  artificial  dyes, 
and  the  former  has  not  ceased  to  be  used, 
though  its  competitor  is  increasingly  consumed 
in  Europe  and  America,  in  Egypt  and  Japan, 
which  once  bought  large  quantities  of  Indian 
indigo.  Owing  to  the  unfavourable  prospects 
of  the  vegetable  dye,  the  acreage  planted  with 
indigo  in  India  has  been  steadily  curtailed  for 
some  years,  and  last  season,  ^cn  the  weather 
w^s  bad,  the  area  fell  to  473, 7C0  acres,  as 
against  706,600  in  1900,  and  an  average  of 
1.184,000  acres  in  the  10  years  ended  1902. 
Hence  the  number  of  factories  has  fallen  to  553, 
which  afforded  seasonal  employment  to  81,750 


pcraogs  in .  1903-4  in  Bengal,  Madras,  and  the 
United  Provinces.  The  work  Is  not  highly 
specialised,  and  many  of  the  small  factories 
are  owned  and  worked  by  natives.  The 
German  dye  firms  are  said  to  have  combined 
to  raise  the  price  of  their  synthetic  indigo, 
which  is  believed  by  some  to  be  produced  at 
a  loss,  inasmuch  as  the  processes  of  produc- 
tion are  numerous  and  costly  and  there  is  no 
bye-product.  In  any  case  this  increased  price 
should  benefit  the  Indian  dye,  the  selling  price 
of  which  has  fallen  heavily.  Although  experts 
are  endeavouring  to  improye  the  cultivation 
and  manufacture  of  indigo,  the  decline  in 
the  indigo  acreage  appears  to  imply  that  the 
planters  expect  very  little  result  from  these 
experiments. 

Paper  Mills. 

Faper-makiog  on  European  lines  seems  at 
first  sight  to  offer  great  scope,  but  little 
progress  has  been  made.  There  are  nine 
mills— four  in  Bengal,  four  in  Bombay,  and 
one  in  Lucknow— with  a  total  capital  of 
about  ^£450,000.  Two  have  paid  no  divi- 
dends for  some  years,  and  two  have  done 
feiirly  well.  During  the  last  ten  years  produc- 
tion has  increased  from  29  to  43  million  pounds. 
Most  of  the  foolscap  and  much  of  the  note- 
paper,  envelopes,  and  blotting-paper  used  in 
the  Government  offices  are  now  bought  from 
the  mills.  The  existing  depression  in  the 
trade  is  attributed  to  large  imports  of  cheap 
wood-pulp  paper,  which,  if  less  durable,  is 
more  attractive  in  appearance  than  the  Indian 
paper  made  from  grass,  jute  cloth,  &c.  The 
chemicals  required  have  to  be  imported,  and 
they  are  expensive.  Meanwhile  imports  of 
paper  and  pasteboard  are  increasing.  The 
Forest  Department  is  now  inquiring  as  to  the 
possibilities  of  supplying  wood-pulp  for  pap«- 
making. 

Iron  and  Siekl  Manufactures. 
A  separate  heading  is  assigned  to  this  sub- 
ject more  owing  to  its  intrinsic  importance  than 
because  iron  and  steel  manu^tctures  have 
attained  any  notable  development.  The  only 
iron-smelting  by  European  methods  is  in 
Bengal,  and  the  only  works  fully  equipped  for 
iron  and  steel  production  are  those  of  the 
Bengal  Iron  and  Steel  Company  at  Barakur. 
There  has  been  a  general  decline  in  the  native 
charcoal  iron  industry  within  range  of  the 
railways,  which  distribute  the  cheap  imported 
iron  and  steel,  but  in  remoter  districts  the  old 
industry  survives,  an^i|fl2R?i^O<tte§^^* 


770 


JOURNAL  OF  THE  SOCIETY  OF  ARTS, ' 


*fmm  s.  194. 


Frovincea  hu  even  improved,  though  the 
production  is  under  5,000  tons  of  iron  and 
a  little  steel.  In  the  Sambdpur  district  over 
aoo  small  direct  process  furnaces  are  still  at 
woilc.  Ore  is  produced  in  considerable 
quantity  only  for  the  company  above  men- 
tioned, and  in  small  quantities  for  the 
numerous  native  foundries  in  Central  and 
Southern  India  and  die  East  Indian  Rail* 
way  workshops  at  Jamalpttr  ;  but  the- 
annual  average  production  of  iron  ore  in 
Bengal  for  the  six  years  ended  1903  was  only 
57.678  tons,  valued  at  ;^8,338.  It  is  regrettable 
Aat,  owing  to  the  non-existence  of  a  steel- 
making  centre  in  India,  the  rich  deposits  of 
manganese  ore  in  Southern  India  2m  being 
exploited  for  export.  If  steel  were  made,  a 
demand  would  arise  for  ferro-manganese,  and 
the  lower-grade  ores,  now  neglected  because 
they  do  not  pay  to  export,  would  be  developed. 

Although  India  has  room  for  a  considerable 
iron  manulactare  leading^  up  to  the  manufac- 
ture of  machinery,  there  is,  as  just  remarked, 
but  one  important  ironwoi^  In  the  railway 
workshops,  however,  and  in  some  large  foun- 
dries in  Calcutta  and  elsewhere,  valuable  work 
is  done. 

The  Benj^  Iron  and  Steel  Company,  during 
the  year  ended  30th  September,  1904,  produced 
37.883  tons  of  pig-iron,  and  13,958  tons  of 
castings,  i.e.,  sleepers,  chairs,  pipes,  columns, 
&c.,  mainly  for  irrigation  works  and  water- 
works. The  Company,  which  receives  special 
encouragement  from  Government,  has  a  com- 
plete plant  for  turning  out  35,000  tons  of  steel 
per  annum  in  die  form  of  rails,  joists,  tees, 
angles,  &c.,  and  steel  -  making  began  in 
November,  1904.  The  steel  is  made  by  the 
basic  open-hearth  process,  aod  is  said  to 
be  fiilly  equal  to  European  and  American  steel. 
This  is  the  first  steel  plant  erected  in  India  for 
steel  producticm  on  a  commercial  scale  from 
indigenous  raw  material.  The  blast  fiimace 
jdant  is  now  being  enlarged  so  as  to  increase 
the  pig-iron  output  by  about  500  tons  a  week. 
The  company's  customers  are  chiefly  the  rail- 
way companies  (especially  the  East  Indian), 
but  considerable  quantities  of  pig-iron  are  sold 
to  private  foundries  for  conversion  into  castings. 
The  iron  and  steel  produced  should  be  able  to 
compete  increasingly  with  the  German  and 
Belgian  iron  and  steel  out  of  which  household 
articles  are  largely  made  in  the  bazaars.  A 
small  quantity  of  jug-iron  is  exported  to  Singa- 
pore, Colombo,  &c.,  but  local  In^an  demands 
absorb  most  of  the  production. 

The  railway  engineering  workshops  are 


mainly  engaged  in  the  work  of  erection  and 
repair — carriage  and  waggon  under-lrames 
and  other  metal-work  being  largely  made  from 
imported  iron  and  steel.  -  The  East  Indian 
Railway  Company  made  a  complete  State  train 
of  eight  bogie  carriages  at  LiUooah  in  1903. 
while  at  their  Jamalpur  -works,  which  enaploy 
10,000  men,  locomotives  can  be  almost  com- 
pletely built.  The  output  at  these  works  has 
en<»mOU8ly  increased,  and  the  Company  aim 
at  making  all  the  metal  wbrk  they  req^re  by 
means  of  their  iron  and  steel  foundries  and 
reeling  mills.  The  works  are  fitted  with  electric 
driving  plant.  Throughout  the  country  great 
developments  are  taking  |dace  tn  railway 
workshops,  and  there  seems  no  reason  why 
India  should  not  soon  produce  her  railway 
material  as  welt  as  war  material. 

The  large  private  ironworks  at  Howrah  and 
Kendua  (Burdwan)  employed  4,550  and  3,100 
hands  respectively  in  1903.  Besides  these 
there  are  numerous  iron  and  brass  foundries 
scattered  over  India,  though  mostly  in  Bengal. 
England  furnishes  the  bulk  of  the  varied  kinds 
of  machinery  required  for  India's  nascent 
manufactures— cotton,  jute,  silk,  wool,  matches, 
screws,  candles,  soap,  paper,  brass,  iron, 
flour,  rice,  &c.— and  will  probably  long-  con- 
tinue to  do  so,  owing  to  her  exceptional  powers 
of  producing  complicated  machinery.  An 
Indian  firm,  however,  is  said  to  be  supplying 
spare  parts  for  cotton  machinery. 

Recently  rich  and  abundant  iron  ore  deposits 
have  been  found  in  the  Central  Provinces,  and 
pn^Msals  are  said  to .  be  under  considerattoo 
to  manu&cture  coke  fbr  blast  fiirnaces,  to  pre- 
serve the  bji^-products — tar  and  ammonium 
sulphate  (used  as  manure) — and  to  erect  a 
sulphuric  acid  factory.  If  expectations  are 
realised,  an  active  development  in  iron  and 
steel  making  is  assured. 

SiTGAK  Manufacture. 

The  manufacture  of  sugar  is  an  ancient 
Indian  industry.  At  one  time  the  East  India 
Company  exported  large  quantities  from 
Bengal  to  England,  but  this  trade  was  prac- 
tically killed  by  a  system  of  preferential  trade 
designed  to  benefit  the  ever-importunate  West 
Indian  planters.  Subsequently  the  growth  of 
large  refineries  in  Great  Britain  led  to  a  re- 
newed demand  for  Indian  sugar,  and  a  trade 
in  unrefined  sugar  began  from  Madras,  and 
has  since  continued,  though  it  has  dwindled 
to  small  dimensions.  Lastly,  there  arose 
in  India  a  sugar  industry  on  modern  iTietho4s 
and  supported  by  European  capital.  The 
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output  of  these  few  refineries,  and  of  a 
vast  number  of  small  native  factories,  has 
for  a  long  time  biled  to  meet  the  demands 

of  a  population  who  mostly  use  sugar  as 
a  daily  food.  Everywhere  in  India  sweet- 
meats may  be  seea  on  sale,  and  they  are 
bought  by  the  poorest.  An  enormous  ezpan- 
non  in  the  sugar  industty,  therefore,  seems 
possible.  At  first  the  Indian  deficiency  in 
sugar  was  made  up  by  Mauririus.  For  the 
last  ten  years  large  quantities  of  beet  sugar 
have  also  been  imported,  while  for  two  years 
past  Java  has  sent  large  and  increasing  quan- 
tities of  unrefined  sugar.  The  abolition  of  the 
bounty  system  has  not  appreciably  checked  the 
beet  sugar  imports,  and  the  total  sugar  imports 
into  India  for  the  last  three  years  have  beaten 
all  records.  It  is  clear  from  these  facts  that 
India,  which  is  capable  of  producing  enormous 
quantities  of  cane  sugar,  may  profitably  extend 
its  cultivation.  There  are  probably  3,000,000 
acres  under  sugar,  about  two-thirds  of  the 
area  being  in  the  United  Provinces  and  Bengal. 
Both  are  protected  from  foreign  sugar  by  the 
long  sea-voyage,  and  to  a  large  extent  also  by 
long  land  transport.  Instead  of  an  increase 
in  the  sugar  area  in  recent  years,  there  has 
been  a  decline,  ascribed  to  the  preference 
given  to  grain  and  cotton  crops.  But  in  1903-4 
the  acreage  and  yield  were  greater  than  in 
the  previous  year.  For  a  considerable  time 
the  price  of  raw  sugar  [fftr)  has  been  very 
high,  because  of  the  urgent  up-countiy  de* 
mand  for  such  sugar,  which  is  little  affected 
by  foreign  competition.  This  explains  the  large 
imports  of  Java  sugar  for  refining.  The  chief 
requisite  for  an  enlarged  output  is  an  im- 
provement in  the  processes  of  cultivation  and 
manu&cture.  Cultivation  is  onscientiBc,  the 
methods  of  extracting  the  juice  are  defective, 
and  there  is  great  waste  in  refining,  while  the 
product  is  coarse.  Hence  the  yield  of  cane  per 
acre  is  small,  and  so  is  the  yield  of  saccharine 
matter.  Some  native  producers  still  use 
antiquated  wooden  mills,  though  the  great 
majority  have  adopted  the  more  expeditious 
and  effective  iron  presses,  which  can  be  hired 
by  the  day  in  Bengal.  Many  difficulties  have 
to  be  surmounted  before  India  can  oust  foreign 
supplies  and  produce  all  her  own  sugar.  The 
large  demand  for  unrefined  sugar,  by  keeping 
up  its  price,  raises  the  cost  of  refining  sugar, 
and  so  gives  an  opening  for  foreign  refined 
sugars.  These  sugars  are  preferred  by  natives 
owing  to  their  whiteness,  which  is  due  to  the  use 
of  bones  ;  but  owing  to  caste  prejudices  bones 
cannot  be  used  in  the  manufacture  of  sugar 


in  India.  The  first  requisite  for  progress  is  a 
much  greater  number  of  large  central  refineries 
worked  by  steam-power  similar  to  those  estab- 
lished at  Cawnpore,  Cossipore,  and  elsewhere. 
The  manufacture  is  not  complicated,  and  it 
requires  no  large  proportion  of  skilled  workers. 
One  great  difficulty  is  to  obtain  adequate  sup-  - 
plies  of  raw  sugar  from  the  natives,  who  only 
cultivate  on  a  small  scale.  A  laige  refinery 
requires  abundant  and  assured  supplies  of 
cane  cultivated  by  the  best  scientific  methods. 
Throughout  the  vast  area  of  Northern  India 
from  the  Punjab  to  Bengal  a  vast  field  is 
offered  for  sugar  refineries  on  modem  lines, 
and  many  of  those  at  work  already  appear  to 
be  reaping  good  profits. 

Tea  Production. 

Of  the  industries  mainly  agricultural,  though 
partly  manuEacturing,  the  chief  is  tea,  whidi 
is  a  manufiacture  to  the  extent  of  about  one- 
third  of  its  selling  value.  Since  the  industry 
began  its  expansion  has  been  enormous.  The 
establishment  of  large  plantations  and  the  use 
of  machinery  has  cheapened  production,  white 
freedom  from  the  adulteration  and  impurity  that 
characterise  the  hand  -  made  China  tea  has 
given  it  a  preference  over  the  latter.  The  large 
capital  employed  in  the  tea  industry  is  nearly  all 
British,  and  the  labourers  have  been  drawn,  at 
great  trouble  and  cost,  from  the  congested 
tracts  of  India.  Tea  is  the  one  industry  of 
Assam,  which,  without  it,  would  not  have  been 
developed.  In  recent  years  tea  has  passed 
through  great  vicissitudes.  A  too  rapid  ex- 
tension of  the  area  under  cultivation  caused 
over-production,  and  prices  fell  heavily.  When 
the  planters  had  taken  active  steps  to  remedy 
this  evil  by  curtailing  the  acreage,  by  finer 
plucking,  and  by  extending  the  sale  in  India 
and  abroad,  the  English  tea  duty  was  raised 
from  4d.  to  6d.  a  pound  as  a  war  tax.  When 
the  war  was  over  the  duty  was  raised  to 
8d.  a  pound,  and  though  this  addition  has 
happily  been  removed,  partly  as  the  result 
of  appeals  made  by  the  Viceroy,  the 
increment  assigned  to  war  purposes  still 
remains.  The  tax  of  course  does  not  fall 
directly  on  the  planters,  but  indirectly  it 
operates  against  them  by  checking  con- 
sumption, and  by  forcing  them  to  keep 
down  prices  unduly  in  order  to  prevent  a  still 
greater  fall  in  consumption.  Thus,  an  article 
of  prime  necessity  in  the  domestic  economy  of 
this  country,  an  article  produced  almost  wholly 
within  the  Empire,  an  article  on  which  the 
incidence  of  taxation  had  ihuch  incensed/ 
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even  with  the  Jourpenny  duty,  owing  to  the  fall 
in  prices,  is  ^tlll  exposed  to  a  duty  of  nearly  100 
per  cent,  ad  valorem  on  the  average  price  of 
tea,  while  the  incidence  on  the  cheaper  kinds 
consumed  by  the  most  necessitous  classfis  is 
much  more  severe.  High  duties  have  led  to  a 
resumption  of  coarser  plucking,  and  have 
given  an  impetus  to  tiie  importation  of  inferior 
non-British  teas  in  order  that  the  price  of 
cheap  blends  may  be  kept  down.  Rubbishy 
teas  which  the  United  States,  Canada,  and 
Australia  refuse  to  admit  have  been  dumped 
down  in  this  country.  In  all  these  Anglo- 
Saxon  countries  tea  is  admitted  free  of  duty, 
while  in  the  following  countriet^,  which  are 
more  or  less  Teutonic  in  origin,  the  duties  per 
lb.  are  lower  than  ours :  — Germany,  5id., 
Denmark,  44.,  Sweden,  3d.,  Holland,  2^d., 
Switzerland,  i|d.  The  consumption  of  tea 
in  England  has  fallen  from  6-i6  lb.  per  bead 
in  T901  to  6*01  in  1904,  and  clearly  a 
heavier  tax  must  raise  prices  and  check 
consumption.  Outside  this  country  tea  is 
making  headway,  and  Calcutta  is  becoming 
to  an  increasing  extent  a  great  distributing 
centre  for  foreign  markets. 

Tobacco  Manufacture. 
The  area  under  tobacco  in  India  is  prac- 
tically stationary.  Bengal,  containing  about 
half  the  acreage,  manufactures  little,  but 
exports  crudely  cured  raw  material  to  foreign 
countries  or  to  Burma  for  cigar-making. 
The  well-known  Indian  cigars  come  mainly 
from  Madras,  which  contains  only  about  15 
per  cent,  of  the  tobacco  acreage.  A  leading 
Madras  firm  that  I  consulted  ascribed  the 
non-expansion  of  the  export  trade  to  the 
unscientific  cultivation  and  curing  adopted 
in  India  as  compared  with  America,  the  Dutch 
East  Indies,  &c.,  where  the  production  is  in 
European  hands.  The  Madras  leaf  is  too 
coarse,  and  is  not  suited  for  pipes  and  cigar- 
ettes, while  for  cigars,  imported  leaf  from 
Sumatra  is  used  as  an  outer  wrapper.  India 
itself  offers  only  a  small  market  for  its  own 
cigars,  but  their  cheapness  has  led  to  a  con- 
siderable demmd  abroad.  An  extensive 
foreign  trade,  however,  cannot  grow  up  until 
there  is  a  large  and  regular  supply  of  improved 
leaf  of  standard  quality.  The  export  of  Madras 
cigars  has  recently  declined,  owing,  it  is  said, 
to  the  diminished  supplies  required  in  South 
Africa  since  the  war,  but  the  export  of  Burma 
cijrars  has  increased.  Imports  of  cigarettes 
have  greatly  developed  in  the  last  four  or  five 
yearsi  and  natives  of  all  ages  and  conditions 


may  be  seen  snioking  them  throughout  India* 
It  is  unfortunate  that  this  extensive  and  grow* 
ing  market  is  not  exploited  by  Indian  planters. 
Several  provincial  governments  are  experiment- 
ing in  tobacco,  and  the  recent  agricultural  con- 
ference at  Pusa  recommended  the  appointment 
of  a  tobacco  expert  and  chemist.  India 
possesses  soil  and  climate  well  suited  for  to- 
bacco, but  the  industry  requires  European  su- 
pervision, adequate  capital  lor  production  on  a 
large  scale,  and  a  supply  of  native  skilled 
labour. 

Lac  Factories. 

Many  factories  exist  in  Bengal  and  the 
United  Provinces  for  the  manufacture  of  lac, 
45  out  of  a  total  of  93  being  at  Mirzapur.  Lac 
is  an  incrustation  produced  by  certain  insects 
on  the  twigs  of  trees.  The  twigs  are  broken 
off  and  collected  by  jungle  tribes,  and  out  of  the 
stick  lac  is  made  seed  lac,  from  which  the 
shell  and  button  lac  of  commerce  is  mmu- 
factured.  Steam-power  vi  used  in  some 
factories,  but  handwork  holds  its  own.  The 
last  Bengal  administration  report  (1903-4) 
stated  that  in  the  Burdwan  Division  lac  manu- 
facture was  declining  through  the  competition 
of  cheap  foreign  lac  made  by  a  chemical 
process.  This  competition,  however,  can 
hardly  be  serious  as  yet,  for  of  late  years 
the  price  has  enormously  risen  oning  to  a 
sudden  and  apparently  inexhaustible  demand 
for  lac,  which  is  largely  purchased  for  elec- 
trical purposes  in  England,  America,  and 
Germany.  In  spite  of  an  extraordinary  rise 
in  prices  and  abundant  supplies,  consumption 
has  increased.  Unfortunately  the  large  de- 
mand has  led  to  adulteration  with  rosm. 

Petroleum  Production. 

The  increasing  output  of  petroleum  and  its 
various  products  in  Burma  and  Assam  is  very 
encouraging.  Burma  produced  85  million 
gallons  in  1903,  a  growth  of  55  per  cent,  in  a 
single  year,  white  the  Assam  output  is  in- 
creasing. The  consequence  has  been  a  con- 
siderable decrease  in  imports  of  foreign  oils. 
The  Burma  Oil  Company  refines  the  crude  oil 
and  manufactures  gas  oil,  batching  and  lubri- 
cating oils,  paraffin  wax,  and  candles.  This 
Company  is  enlarging  its  up-to-date  refining 
plant,  constructing  a  pipe-line  to  Rangoon, 
increasing  its  fleet  of  tank-steamers,  and  the 
number  of  its  storage  tanks  for  the  distribution 
of  oil  in  the  chief  Indian  cities.  In  Calcutta 
candles  are  being  made  from  wax  imported 
from  Burma,   ^^fj?®  b5<Gl9CW?tecUon  of 
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paraffin  wax  candles,  a  considerable  ex- 
port trade  is   springing  up,  while  candle 

imports  have  diminished.  India  candle  ex- 
ports rose  from  ^^3,304  to  ;^6o,368  between 
1901-2  and  1903-4,  Australia,  New  Zealand, 
the  Straits,  and  China  being  the  chief  pur- 
chasers. Government  has  prevented  the  intru- 
sion of  Trust  Corporations  of  the  international 
type  into  the  Indian  oil  fields  which,  in  1903-4, 
yielded  a  royalty  of  ;^8o,ooo  to  the  State. 
There  is  every  prospect  of  a  wide  extension 
in  the  outturn  of  cheap  mineral  oil  and  its 
products. 

Flour  and  Oil  Mills. 
These  mills  are  taken  together,  because 
flour  is  not  infrequently  ground  in  the  oil-mills. 
But  so  considerable  has  been  the  progress  in 
flour-milling  and  oil-milling,  and  so  great  are 
their  potentialities,  that  they  may  be  expected 
to  develop  independently  on  a  large  scale. 
Flour-mills  are  general,  especially  in  Bombay, 
the  Punjab,  and  Bengal.  The  mills  at  the 
great  wheat  port  of  Karachi  are  flourishing, 
and  developments  are  taking  place.  Large 
mills  exist  at  Howrah,  and  new  mills  are  being 
erected  at  Lahore,  Umballa,  and  Allahabad. 
Besides  the  home  trade,  there  is  an  export 
trade  in  flour,  amounting  in  1903-4  to  over 
40,000  tons.  Of  this  five-sixths  went  from 
Bombay,  chiefly  to  countries  in  the  Indian 
Ocean.  There  seems  no  reason  why  this  in- 
creasing  trade  should  not  find  an  outlet  in 
Hurope,  and  why  England  should  not  buy  flour 
from  India  as  well  as  from  North  America. 
Frequent  complaints  are  made  of  the  dirty 
character  of  the  Indian  wheat  sent  to  this 
country,  and  it  is  estimated  that  from  5  to  10 
percent,  of  last  season's  imports  consisted  of 
clay  and  other  impurities.  If  the  wheat  were 
milled  before  shipment  freight  would  not  have 
to  be  paid  on  thousands  of  tons  of  dirt,  and 
more  employment  would  be  found  for  native 
labour. 

With  regard  to  oil  it  has  often  been  sug- 
gested that  the  oilseeds  now  exported  in 
vast  quantities  to  Marseilles,  Hamburg, 
Hull,  and  other  Europeaa  ports  should  be 
crushed  in  India,  and  the  resultant  oil  either 
exported  or  manufactured  into  soap  and  other 
products.  One  great  obstacle  at  present  is 
the  absence  of  a  demand  in  India  for  the  im- 
portant bye-product,  oil-cake,  which  finds  a 
ready  and  profitable  sale  in  Europe,  whereas 
India  uses  little,  and  even  exports  much  of 
i§  Jllready  av^il^ble.  Qil-pregs'ug  is 


ancient  Indian  industry,  and  though,  for 
lighting  purposes,  kerosine  is  driving  out 
vegetable  oils,  they  are  still  widely  obtained 
for  other  purposes  from  small  mills,  especially 
in  Bengal  and  Madras.  Thus  the  suburbs  of 
Calcutta  teem  with  castor-oil  mills.  The  ex< 
port  of  Indian  oils  is  considerable  and  in* 
creasing.  Cocoanut  •  oil,  which  has  been 
largely  imported,  is  now  being  largely  exported 
from  Madras.  The  total  vegetable  oil  exports 
were  j^556,ooo  in  1903-4,  as  against  ^£354,000 
in  1901-9.  Large  capital  is  needed  for  eco« 
nomic  production  on  a  targe  scale,  by  which 
alone  cheapness  and  uniformity  of  quality  can 
be  secured. 

Minor  Manufactures: 
A  considerable  number  of  mino^,  manufac* 
tures  can  be  only  adverted  to  briefly. 

(1)  Manufactures  proper.  —  l^ere  are 
27  breweries  in  India,  which  produce  annu- 
ally about  6,000,000  gallons,  two-thirds  of  this 
quantity  being  brewed  in  the  Punjab  and  the 
United  Provinces.  About  one  half  of  the 
output  is  bought  by  the  Commissariat  Depart- 
ment, while  the  remainder  is  sold  to  the  civil 
and  military  population,  chiefly  Europeans  in 
the  hill  stations.  There  are  ten  small  dis- 
tilleries, while  some  breweries  and  sugar 
factories  distil  rum.  Coir  manufactures  are 
progressing  as  the  increasing  exports  show. 
One  coir  matting  &ctory  in  T^vancore 
employs  over  1,100  hands.  Rope  works  are 
numerous  and  increasing ;  some  near  Calcutta 
are  owned  by  Europeans,  and  there  are  many 
small  native  works,  chiefiy  in  Bengal  and 
Madras.  The  Ghoosery  works  employ  about 
440  hands.  Umbrellas  are  being  locally 
produced  from  imported  cloth  and  fittings.  In 
Bengal,  the  Punjab,  and  the  United  Provinces 
are  several  large  soap  factories,  which  turn 
out  very  fair  toilet  soaps  by  European  pro- 
cesses, while  a  great  number  of  small  native 
works  in  Bengal  and  elsewhere  make  crude 
soaps  used  by  washermen  and  dyers.  India 
now  has  many  aSrated  water  factories  and 
numerous  ice  factories,  thocgh  only  a  few 
produce  on  a  considerable  scale.  Owing  to 
their  cheapness,  ice  and  mineral  waters  are 
largely  consumed  by  the  natives  in  all  parts. 
The  manufacture  of  matches  is  of  slight 
extent,  though  there  is  a  great  demand 
for  consumption,  as  the  large  imports  from 
Japan  and  Europe  prove ;  but  it  is  said  that 
production  is  handicapped  by  the  deamess  of 
cheipicjUs  apcl  ^9fe  e^it^S  bilQ^O^feof 
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wood,  Amoag  miscellaneous  factories  arc  a 
few  small  chemical  works,  gasworks,  a  mill 
for  extracting  and  i»reparing  agave  fibre 
(Cocwla,  Bombay),  perfumery  foctories  [at 
Jaunpur  and  Ghazipur).  brush  factories,  tent 
factories,  &c.  There  is  a  large  and  increasing 
number  of  printing  presses,  which  points  to 
a  wider  diffusion  of  education.  At  the  recent 
Bombay  Industrial  Exhibition  were  represented 
many  nascent  manufurtures.  Including  safes, 
locks,  paints,  &c.  Art  industries  may  be 
mentioned  only  to  be  dismissed  from  con- 
sideration. Though  their  production  is  wide- 
spread, and  employs  in  the  aggregate  a  large 
number  of  craftsmen  who  work  by  hand,  their 
commercial  importance,  if  we  except  carprts, 
already  dealt  with,  is  not  great.  There  is, 
howevefi  some  export  of  shawls,  jewellery  and 
plate,  brassware,  tvory  manufactures,  wood 
manufactures,  &c. 

a.  Industries conn^fedwifh  Agricultural, 
Animal,  and  Forest  Produce. — Rice  mills 
claim  the  first  notice  here.  In  1903  they  num- 
bered 112,  and  employed  16,000  persons. 
This  growing  industry  is  important  only  in 
Burma,  where  large  capital  has  been  sunk 
in  mills  at  the  seaports.  Practically,  all  the 
rice  now  exported  is  husked  before  shipment, 
employment  thus  being  found  for  country 
labour,  chiefly  imported  from  India.  The 
husks  are  used  as  fuel.  Coffee  works  exist 
in  the  Madras  Presidency  to  the  number 
of  18.  In  recent  years  the  coffee  industry 
has  greatly  suffered  from  leaf  disease  and 
from  Brazilian  competiticm,  resulting  in  a 
dedine  in  prices.  There  are  several  bone- 
crushingmillsat  Karachi  and  elsewhere,  bones 
being  crushed  for  export  to  the  extent  of  about 
10,000  tons  a  year.  Saw  milts,  like  rice  mills, 
are  to  be  found  chiefly  in  Burma,  nhere  the 
teak  mdustry  is  important  at  Rangoon  and 
Moulmein.  Of  90  saw  mills  in  India,  73  are 
in  Burma  and  11  in  Assam.  Much  timber  is 
osed  for  tea  and  opium  chests,  for  railway 
sleepers,  carriages,  trucks,  &c.  But  the 
imports  of  manufactures  of  wood  exceed 
the  exports,  which  shows  that  there  is  «cope 
for  enlarging  the  output. 

3,  Manufactures  dependent  on  Mineral 
Prtfrfwc/i.— Considering  its  great  size  India 
is  not  rich  in  mineral  resources,  and  few  of 
the  minerals  exploited  are  worked  with  scien- 
tific appliances.  We  have  already  dealt  with 
iron  and  steel  mannfiacture.  An  aluminium 
foctory,  owing  its  origin  to  tlie  Madras  School 
of  Arts,  exists  in  that  city.  It  is  now  worked 
by  4  pomp^njr,  {(nd  the  indBptry  \%  gaW  to  Ijc 


making  steady  progress.  Considerable  sales 
of  sheet  metal  are  made  to  native  workers, 
who  manufocture  utensils  from  it  in  the 
bazaan.  It  is  lighter  than  copper,  which  it  is 
superseding.  In  a  recent  report  on  Indian 
mineral  production,  Mr.  Holland  has  pointed 
out  that  India  has  a  possible  asset  of  great 
valpe  in  the  deposits  of  laterite,  which  covet 
wide  areas.  It  has  lately  been  found  that  many 
of  the  deposits  contain  large  quantities  of 
alumina,  which  might  be  extracted  on  the 
spot,  either  for  export  as  such,  or  for  the 
manufacture  of  aluminium  in  the  country. 
To  prepare  the  alumina,  however,  would  re- 
quire caustic  soda,  not  at  present  made  in 
India.  But  its  production  is  possible  by  the 
separation  of  chlorine,  from  which  bleaching 
powder  is  prepared,  by  the  electrolytic  decom- 
position of  dilute  brine,  and  as  caustic  soda 
and  bleaching  powder  are  now  largely  imptnted 
for  paper-making,  there  would  be  a  market 
for  both,  apart  from  the  requirements  of  alumina 
manufacture.  Salt  refineries  exist  here  and 
there,  and  a  large  quantity  of  salt  is  evapor- 
ated from  sea-water.  Saltpetre  refineries  on 
a  small  scale  are  worked  by  natives  in 
Calcutta  and  other  parts  of  Northern  India. 
A  new  industry  is  said  to  have  been  set  00 
fbot  in  Calcutta  for  making  tea-lead  out  of 
raw  material  brought  from  Australia,  the 
machinery  having  a  productive  capacity  of 
10,000  tons  per  annum. 

Common  clays  are  used  everywhere  for  mak- 
ing bricks,  tiles,  and  the  cheaper  kinds 
pottery,  while  finer  varieties  are  used  fm-  glazed 
pottery.  There  are  two  large  potteries  belong- 
ing to  a  Calcutta  firm,  one  at  Ranigaoj  em- 
ploying 1,050  persons,  and  one  at  Jubbulpore 
employing  584.  They  produce  piping,  tiles, 
and  other  large  articles  in  considerable  quan- 
tity. There  are  many  small  brick  and  tile 
works,  chiefly  in  Ben^  and  Madras-  India 
has  two  considerable  cement  works,  one  in 
Bengal  and  the  other  in  Madras.  The  progress 
made  in  works  for  producing  building  materials 
is  important,  as  large  quantities  of  bricks,  tiles, 
cement,  piping,  &c.,  are  imported.  IncUa 
possesses  i>lenty  of  ornamental  building  stone, 
but  owing  to  lack  of  enterprise  in  placing  it 
on  the  market  in  forms  suited  to  the  immediate 
requirements  of  builders,  it  is  little  used  in  the 
chief  cities,  its  place  being  taken  by  Italian 
marble  and  Aberdeen  granite.  An  important 
recent  development  Has  occurred  in  quarrying 
the  limestones  of  the  Kbasia  and  Jaintia  hills, 
partly  for  use  in  the  manufocture  of  lime  and 
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Calcutta.  LimestODe  is  also  quarried  near 
'  KatDi,  knd  mdkt  of  it  is  carried  a  distance  of 
530  miles  by  rail  to  the  Barakur  ironvorks  for  use 
'  in  blast  furnaces.  The  manufacture  of  mineral 
paints  is  small  compared  to  the  demand  and 
to  the  natural  'resources  in  suitable  minerals. 
'  Steatite,  Which  is  widely  distributed,  is  used 
for  making  pots,  dishes,  &c.  An  inferior  kind 
of  glass,  used  for  bangles,  is  made  in  various 
places  from  the  common  impure  river  sands 
and  efflorescent  alkali  salt  fbund  in  many  parts 
of  India,  but  attempts  to  make  better  glass  on 
a  large  scale  have  hitherto  failed,  the  chief 
difficulty  being  want  of  quartz  sand  of  the 
-requisite  purity  and  of  suitable  quality.  Mr. 
Holland,  in  thfc  report  already  mentioned, 
refers  to  the  fact  that  India  has  no  deposits  of 
'free  sulphur  worth  wtu^ing,  and  makes  some 
suggestive  remaHcs,  which  I  condense,  on  the 
value  of  sulphur  and  its  products.  He  points 
out  that  there  are  considerable  imports  of  sul- 
phur and  sulphuric  acid,  and  that  a  cheap  and 
abundant  supply  of  the  acid'would  be  the  key  to 
many  industries  now  enfeebled  or  non-existent, 
and  would  produce  an  economic  revival.  Thus, 
with '  cheap  sulphuric  acid,  several  chemicals 
for  paper-making  could  be  produced  in  India. 
If  the  by-products  of  coke -making  were 
turned  to  account,  there  would  be  needed  a 
supply  of  this  acid,  which  is  essential  to  most 
chemical  and  many  metallurgical  industries. 
It  is  a  necessary  link  in  the  chain  of  opera- 
tions involved  in  the  manufacture  of  alkalies, 
with  which  are  bound  up  the  manufactures  of 
soap,  glass,  paper,  oils,  dyes,  and  colouring 
matters,  while  as  a  by-product  it  permits  the 
remunerative  smelting  of  ores  which  could  not 
otherwise  be  developed.  The  revolution  in 
European  chemical  industries  consequent  on 
the  cheapening  of  sulphuric  acid,  has  nearly 
exterminated  the  manufacture  in  India  of 
alum,  copperas,  blue  vitriol,  and  the  alkalies, 
has  reduced  the  saltpetre  exports,  is  robbing 
India  annually  of  100,000  tons  of  phosphatic 
fertilisers  in  the  form  of  bones,  and  forces  her 
to  pay  j^io.ooo.ooo  a  year  for  European  pro- 
ducts obtained  from  minerals  identical  with 
those  lying  idle  in  India.  But  though  sul- 
phuric acid  and  the  alkalies  are  essential  to  so 
many  industries,  they  can  only  be  manufac- 
tured profitably  when  a  country  offers  a  market 
for  the  by-products.  These  conditions  are 
rapidly  ripening  in  India,  and  enteri»ising 
capitalists  should  remember  that  her  present 
reqturements  are  but  a  fraction  of  the  consump- 
tion that  will  follow  any  material  reduction  |n 
through  top^  prod«cti9l»i 


Possibilities  op  Industrial 
■  Development. 

In  recent  years  much  has  been  said  by  both 
Europeans  and  by  Indians  about  industrial 
development,  but  though  such  discusuon  is  not 
tiseless,  develoi»nent  has  so  far  been  mainly 
on  paper,  and  the  oft-predicted  outburst  of 
industrial  activity  has  not  arrived.  It  may  be 
inferred  from  the  &cts  I  have  set  forth,  that 
though  some  progress  has  been  made  in  certain 
fields,  the  total  achievement  has  been  small. 
When  a  country  with  300  million  people  has 
only  two  advanced  manufocturing  industries 
employing  more  than  20,000  hands,  when  it 
has  only  one  fairly  large  iron  and  steel  works, 
and  when  coal  production  has  stopped  at 
about  eight  million  tons  because  demand  is 
6lack.  can  we  say  that  industry  has  attained 
any  important  development  ?  Even  the  cotton 
and  jute  goods  now  forming'the  chief  manu- 
factures *are  mostly  of  the  simplest  and 
coarsest  kinds,  while  silk,  woollen,  and  leather 
manufacture's  have,  except  in  a'  few  centlvs, 
attained  little  development.  Several  tndustties 
inerety  carry  raw  products  one  stage  towards 
their  final  form.  The  total  population  engaged 
in  modem  manufactures  proper  hardly  exceeds 
a  million,  in  other  words,  it  is  less  than 
-the  annual  increment  of  population  in  a 
normal  year,  free  from  famine  or  q>ldenric8. 
Again,  progress  seems  likely  for  some  time  to 
diminish  rather  than  increase  the  artisan 
population  by  facilitating  the  competition  of 
articles  produced  by  modem  methods  with  the 
cruder  productions  of  the  native  artisans,  who 
'are  thus  driven  into  agriculture.  The  very 
-industrial  progress  that  has  been  commended 
as  securing  diversification  of  labour  appears 
for  the  present  to  be  tending  in  the  opposite 
direction,  and  not  towards  the  relief  of 
pressure  on  the  soil.  If,  however,  we  look 
b^nd  manufactures  and  take  a  broader 
survey,  we  find  that  modem  conditions  have 
opened  up  wide  fields  of  employment  for 
natives  in  railways,  mines,  irrigation  works, 
the  police,  &c.,  and  so  made  the  supply  of 
labour  short  of  the  demand  in  manufacturing 
industries. 

India,  in  fact,  must  move  slowly.  The 
European  capital  and  enterprise  available  are 
limited,  and  those  who  are  unfamiliar  with 
the  conditions  of  Indian  life  and  the 
customs  and  methods  of  the  people  must 
tread  warily.  The  wealthier  natives  often 
lack  the  enterprise,  education,  scientific  and 
technical  knowledge,  taste,  and  aptitude  indis- 
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population  is  much  better  educated  will  their 
wants  be  greatly  multiplied,  and  not  until 
agriculture  i»  far  more  developed  can  this 
enlarged  range  of  wants  lead  to  an  effective 
demand  for  a  variety  of  manufactured  articles. 
The  circumstances,  then,  of  production  and 
cpnsumption  alike  preclude  any  rapid  indus- 
trial development. 

, Meanwhile  the  possibilities  of  progress  seem 
to  lie  in  those  simpler  manufacturing  industries 
tbftt  can  give  employment  to  large  numbers  of 
the  population,  and  require  only  a  minimum  of 
skilled  labour.  The  improvements  that  seem 
possible  in  the  ancient  handicrafts  are  desir- 
able more  perhaps  for  social  than  for  economic 
reasons.  But  industrial  development  proper 
niust  lie  in  the  substitution  of  locally  manu- 
factured goods  for  those  largely  imported,  or  in 
the  manufeicture  of  produce  now  exported  raw. 
For  a  long  time  the  latter  must  probably  be  the 
most  fruitful  sphere  of  effort. 

In  Appendix  IV.  will  be  found  a  list  of  the 
chief  kinds  of  raw  produce  now  exported.  As 
half  the  cotton  and  jute  are  exported  raw, 
there  is  clearly  room  for  expansion  in  the 
manufacture  of  these,  and  it  is  gradually 
proceeding.  Wheat  can  be  much  more 
profitably  exported  as  flour,  and  an  exten- 
sion of  oil-pressing  by  steam  mills  may 
be  profitable  if  oil-cake  can  be  utilised. 
Silk,  wool,  hemp,  and  various  other  fibres — 
especially  that  of  the  ubiquitous  aloe — seem  to 
offer  scope  for  more  extensive  manufacture. 
For  the  present  it  is  doubtful  whether  bides 
and  skins,  which  fetch  very  high  prices  when 
exported  raw,  tanned,  or  dressed,  can  be  profit- 
ably turned  into  leather  and  leather  manufac- 
tures on  a  large  scale,  though  gradual  progress 
appears  possible.  A  difficulty  that  must  occur 
is  whether  India  can  as  readily  find  a  market 
for  her  manufactures  as  for  her  raw  materials. 
But  though  she  has  no  monopoly  of  wheat,  oil- 
seeds,'hides  and  skins,  &c.,  her  contributions 
to"  the  world's  markets  are  so  considerable, 
that  if  any  shortage  occurred  in  her  supply  of 
raw  materials  due  to  their  conversion  into 
flour,  oils,  leather,  &c.,  a  demand  would  almost 
necessarily  arise  for  the  latter. 

With  regard  to  the  substitution  of  locally 
maoufiactured  goods,  we  have  seen  that  India 
already  produces  more  or  less  in  the  way  of 
cotton,  woollen,  and  silk  goods,  iron  and 
steel,  soap,  candles,  boots  and  shoes,  har- 
ness and  saddlery,  sugar,  matches,  tobacco, 
bricks,  tiles,  cement,  &c.  She  has  pro- 
duced with  growing  success  cotton  yam  and 
piece   ^ds,   ^ecjiyse   fof  t}iege  she  fjag 


both  a  home  and  a  foreign  market.  But 
in   most   of   the   articles  enumerated  the 
Indian  products  are  inferior  in  quality,  and  a 
long  time  must  elapse  before  India  has  the 
capital,  enteriffise,  machinery,  and  skill  to 
produce  them.    It  is,  for  the  present,  more 
beneficial  economically  that  she  should  import 
them,  because  it  is  more  profitable  to  exchange 
her  abundant  agricultural  wealth  for  articles 
in  which  her  productive  power  is  inferior. 
Even  England  cannot  effectively  compete 
with  foreign  countries    in  some  of  these 
commodities,  e.g.,  mineral  dyes,  glass,  paper, 
&c.     The  cheapness  of  many  of  them  lies 
in  the  fact  that  they  are  'produced  on  a 
large  scale  for  the  world  market  by  the  most 
modem  methods,  and  the  cost  of  production 
would  be  relatively  high  if  India  merely  tried 
to  satisfy  the  demands  of  her  own  market. 
If  we  look  down  the  list  of  manufactures  in 
Appendix  V.,  we  shall  see  how  large  are  most 
of  the  imports  compsu'ed  to  the  exports  of 
such  articles,  and  yet  how  small  are  the 
former  considering  the  size  of  the  popu- 
lation.   Not  only  is  India's  capacity  slight 
for  producing  sufficiently  high  qualities  of 
these    goods,    but   the    question    of  taste 
has  to  be  considered.    In  glassware,  dress, 
millinery,  footwear,  &c.,  an  enormous  degree 
of  variety  is  possible,  and  it  is  better  to  choose 
from  all  the  products  of  Europe  and  America. 
India  probably  gets  her  imported  manufactures 
more  cheaply  owing  to  favourable  freight 
rates.    Such  goods  occupy  but  little  space, 
and  the  larger  proportion  of  the  freight  charge 
for  the, round  trip  is  paid  for  the  bulkier  raw 
produce  that  constitutes  the  return  caz^.  On 
the  other  hand,  as  pointed  out  in  the  closely- 
reasoned  Indian  Blue-book   on  Preferential 
Tariffs,  raw  produce  so  predominates  in  home- 
ward cargoes  that  fancy  freight  rates  are 
often  charged  for  small  consignments  of 
manufactured  goods,  such  as  oil  in  cask^ 
to  the  prejudice  of  Indian  industry.  The 
cheapness  of  outward  freights  has  no  doubt 
aided  the  sale  of  Continental  manufiactures— 
as  Western  Europe  buys  large  quantities  of 
raw  produce  from  India.   Their  sale  has  been 
still  further  aided  by  legislation,  which  was 
deagned  to  protect  British  goods,  but  has  had 
a  precisely  contrary  effect.    At  the  recent 
Conference  of  Chambers  of  Commerce  in 
Calcutta,  a  resolution  was  unanimously  passed 
condemning  the  clause  in  the  Merchandise 
Marks  Act  requiring  all  foreigrn  goods  to  be 
marked  with  the  country  of  origin,  on  the 
^ound  that  it  had  tPBlifd  t9  dive^  trade  from 
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local  British  merchants  to  foreign  agents 
located  in  India.  Natives  find  it  cheaper  to  deal 
direct  with  these  agents  than  to  buy  foreign 
goods  through  English  firms.  The  Act  has 
secured  a  splendid  advertisement  for  foreign 
goods,  and  one  purchase  has  led  to  another, 
to  the  detriment  of  British  merchants  and 
ship-owners.  The  fact  that  the  poverty  of 
the  natives  forces  them  to  study  price  before 
quality  has  given  a  still  further  advantage  to 
Continental  goods. 

Government  and  Industry. 

The  Government  of  India  has  always  recog- 
nised  that  it  must  render  direct  aid  to  industry, 
and  never  has  this  recognition  been  so  marked 
as  during  Lord  Curzon's  viceroyalty.  The 
central  and  local  governments  are  spending 
large  sums  in  research,  undertaken  in  order 
to  improve  the  staple  crops  that  furnish  raw 
material  for  manufactures— jule,  cotton,  silk, 
indigo,  sugar,  tobacco,  &c.  The  establish- 
ment of  the  Pusa  Research  Institute,  and 
the  recent  budget  grant  for  agricultural 
experiment,  research,  demonstration,  and 
instruction,  all  point  to  the  Government's 
desire  to  improve  India's  premier  industry  on 
which  all  other  industries  turn.  The  essential 
work  of  primary,  technical,  and  industrial 
education,  in  which  India  has  much  leeway 
to  make  up,  has  been  taken  in  hand.  Further, 
in  pursuance  of  the  aim  to  develop  those  Indian 
industries  which  seem  most  likely  to  attract 
native  capital,  scholarships  are  being  granted 
to  selected  students  to  enable  them  to  obtain 
instructiun  in  Europe  and  America.  Fully- 
equipped  trade  schools  are  to  be  established 
in  the  larger  industrial  centres  where  the 
need  of  trained  artisans  is  fett  by  employers. 
Meanwhile,  much  valuable  instruction  is  being 
given  in  railway  workshops,  mills,  mines,  &c., 
under  European  supervision.  In  these  the 
natives  acquire  skill  and  knowledge  and 
habits  of  order.  Government  has  cordially 
co-operated  in  the  late  Mr.  Tata's  scheme 
for  an  Institute  of  Research.  It  maybe  hoped 
that  similar  schemes  will  be  formulated  for, 
and  carried  our  in,  the  chief  industrial  cities, 
and  especially  that  fully  equipped  labora- 
tories will  be  established  with  highly-qualified 
chemists.  In  India,  as  in  England,  there  has 
always  been  a  neglect  of  science.  More,  how- 
ever, has  been  done  in  the  last  few  years  than 
ever  before  in  the  appointment  of  scientific 
experts,  and  a  Board  of  Scientific  Advice  has 
recently  been  constituted. 

It  is  often  said  that  Government  sboy|d 


encourage  Indian  industries  by  purchasing 

more  of  its  stores  in  the  country.  But  there 
is  a  standing  order  that  stores,  if  suitable  in 
quality  and  price,  shall  by  preference  be  pur- 
chased in  India,  and,  to  give  specific  instances, 
this  is  now  done  in  the  case  of  malt  liquors 
and  army  boots,  once  botight  in  England. 
Most,  however,  of  the  stores  now  pur- 
chased for  the  army  and  the  railways,  as 
also  stamps,  scientific  instruments,  &c.,  could 
not  be  economically  obtained  in  India.  An 
important  step  recently  taken  is  the  erection 
of  more  Government  factories  for  arms, 
ammunition,  rifles,  gun  -  carriages,  cordite, 
&c.,  in  order  to  render  India  independent 
of  external  supplies  of  war  material,  for  which 
there  are  already  eleven  factories.  The 
State  also  has  factories  for  opium,  quinine, 
turpentine,  &c.  State  engineering  wwkshops 
exist  in  connection  with  railways  and  irrigation 
works,  while  in  the  jails  carpet  -  weaving, 
blanket-making,  oil-pressing,  &c.,  are  under- 
taken. By  extending  railways  Government 
has  supplied  certain  conditions  of  successful 
manufacture — cheap  transport  for  raw  ma- 
terial and  fuel,  and  also  for  the  distribution 
of  finished  goods.  Government  in  December 
last  extended  its  support  to  the  Bombay  In- 
dustrial Exhibition,  which  was  organised  by 
Indians.  Lastly,  Government  has  instituted 
a  Ministry  of  Commerce  and  Industry  in  order 
to  concentrate  the  various  official  activities 
bearing  on  trade  and  manufactures. 

In  conclusion,  I  must  return  my  thanks  to  a 
large  number  of  o£&ciats  and  non-officials, 
European  and  native,  in  India  and  in  England 
— too  numerous  to  specify  by  name — who  have 
helped  me  with  information  and  suggestions, 
as  well  as  to  various  writers,  notably  Sir  George 
Watt  and  Mr.  O'Conor,  from  whose  works  I 
have  borrowed  hints  for  this  paper,  which  would 
otherwise  have  been  far  more  incomplete. 


APPENDIX    I.  —  MANUrACTURlMO  INDUSTSIES 

BV  Provinces. 

Every  province  has  mills  for  ginning,  cleaning, 
pressing,  spinning,  and  weaving  cotton,  and  every 
province  also  has  prindng  presses.  These  are  conse- 
quently omitted  in  the  following  list : — 

I.  Bengal. — Jute  mills  and  presses,  flour  mills,  oil 
mills,  tea-gardens,  indigo  factories,  lac  factories, 
paper  mills,  silk  filatures  and  mills,  iron,  steel,  and 
brass  foundries,  engineering  workf,  soap  factories, 
saltpetre  refineiies,  bone-crusbiog  mills,  brick  aqd  tile 
fsctsries,  cement  works,  sqgv  factories,  ice  Stories, 
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mineral  mtar  factoiks,  pottariai,  k^-wmIei,  chemi- 
cal woik^  dectrical  voriu,  gaa-woifa,  &e. 

}.  i%»iiAa^.—I}^wariEs,  floor  nSDi,  bone-cnisbin  $ 
milU,  cemeot  irorki,  Mcb  Uhu,  electrical  woAi, 
gaa-works,  workshops  for  railway  and  tram  plant, 
iron  and  brass  foundries,  Mlk  mills,  oil  mills,  wooll«n 
mills,  tanneries,  ^a"*?"  hdtatin,  boot  fiietoriai, 
paper  mffls,  breweries,  distilleries,  carpet  factories, 
match  factories,  &c. 

3.  ^l/(ufnM.~Tobacco  factories,  cofibe  works,  fish- 
curing  yards,  indigo  bctcniet,  aluminium  factoiy, 
fbondries,  coir  fiutoriei,  cement  w«^,  oil  mills,  rice 
mills,  sugar  &ctoriet,  rope-workf,  tanneries,  leather 
ftctofies,  tile  factories,  breweries,  &e. 


4.  United  Pravinees.—TanuetiaB,  boot  and  iboe 
factories,  harness  and  saddlery  factories,  wooUen 
mUls,  fldur  nuHs,  col  mQIs,  indigo  factories,  Ue 
fiwtuiei,  sugar  factories,  paper  mills,  foundries, 
breweries,  &c, 

5.  Pun^.—Flom  mills,  wjoUen  nulla,  oil  nulls, 
oaipet  factories,  mgar  factoriei,  tOa  woriu,  br«w- 
eries,  &c. 

6.  Ctntral  Pravincas. — Potteries  and  hi9wecies> 

7.  Assam. — Tea-gardens  and  saw  mills, 

8.  Burma.— mills,  saw  mills,  pttroleam 
i«6neries,  and  foundries, 

N.B.— In  some  oases  the  industries  are  not  wfaoOf 
earritd  on  by  wchanteal  power. 


APPENDDC  IE.— Ths  Principal  HAirvrAcruutro  iNovaruis,  wrrs  ram  xmnsaa  taauym 

ACCoaoiNGTO  THE  FINANCIAL  AND  CoUUBRCJAL  STATISTICS  (I903-4}  AXD  THE  CBNSUS  OF  I9OI. 


Cotton  milla   

Jnte 

Indigo  factories  

Cott<Ki  ginning,  cleaning  and  pressing  mills  ..    . . 

Ircm  and  brass  foundries  

Jute  presses  

RicemiUs  

Printing  presses  

Silk  filatures   

Tanneries  and  leather  factories  

Saw  mills  

Lac  factories   

Brick  and  tile  factories   , .    . , 

Sngar&ctoriea  ,  ., 

Coffse  works  ..    „  ^  ,  .. 

Oil  mills  ..     

Paper  mills  

Woollen  millB   

"Woollen  wearing  establishments  not  classed  as  mills 

Silk  mills   

Flourmills  ,    ..  ,,  ,, 

Rope  works  

Breweries  

Aerated  water  and  ice  fiutnies   

Distill^ies  

fetrtdenm  refinenes  

Raflway  and  tramway  factories   

Engineering  workshops   

Miscellaneous   

Total  


Financial  and  Commercial 
Sutiatick 

CevMii,  1901. 

No.  of 

Daily  average 

Numbers  occnpird— 

FactoriM.  ftc. 

of  Employee*. 

In  miu. 

In  Haadmcfc. 

301 

186,271 

185,876 

3.369.967 

I21.86Q 

78,786 

553 

8'.749 

8,249 

895 

75M5 

12.1 1 7 

2il  TAT 

76 

22.338 

7.904 

630,721  * 

iSS 

20,996 

S.5OI 

tl2 

16,325 

42,676 

107 

i3."o 

23.370 

3.295 

63 

9. '58 

10,870 

137,3*3 

43 

7.907 

8,928 

1,023,373 1 

90 

7,888 

93 

7.635 

6,649 

59 

6.435 

8,809 

79.482 

21 

4.896 

38,118 

18 

4,726 

99 

4,629 

5.85» 

529.421 

9 

4.523 

25. '40 

3.295 

6 

3.041 

46.634 

II 

4.427 

37,933 

10 

2.793 

2,428 

35 

a.649 

3,882 

415,718 

14 

«.53S 

3,761 

a33.694 

27 

886 

31 

756 

7,363 

10 

378 

4,138 

•3.840 

3.644 

17,367 

9.522 

149 

17.549 

41,604 

a4;,074 

2.9*8 

632,116 

58»,329 

7.095,61a 

*  Include!  copper  and  hardware.         t  Inclndes  leather  factories.         t  Includes  sellen. 
If       The  sUtistics  in  the  two  first  columns  are  admittedly  incomplete,  and  the  figures  cannot,  therefore,  be 
accepted  as  accurate.   The  census  figures  also  are  of  uncertain  value.   It  will  be  observed  that  the 
figures  in  the  Financial  and  Commercial  Statistics  give  the  "  daily  average  "  of  employees,  and  not  the 
total  number  otxupled.  Digitized  by  GoOg  IC 
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AFK^NDZX  IIL— DisntntmoN  or  Indian  Cotton  Mills  in  i903-4. 


Uflli. 

SpitMUei. 

Looma, 

Bombt]' Firendency— 

84 

3,638,830 

25,359 

M,446 

COQ.Q28 

6,643 

30,135 

480,538 

3*392 

■8.58* 

Total,  BoBabwr  FRddeecy 

3,629,286 

35.394 

"7.155 

10 

450,963 

213 

10,330 

9 

309,630 

3,215 

8,940 

12 

387,706 

1.747 

13,340 

9 

198,532 

2,649 

10,606 

PoDjab  and  North-We$t  Frontier  Frovinca     . .    . . 

8 

114,008 

475 

3.20' 

I 

13,313 

369 

708 

Total,  Bridah  Lidia  ..  .. 

190 

5,003,436 

'  44,062 

173.180 

9 

"45.318 

1,030 

5.457 

5 

65,600 

>.339 

7,634 

204 

5.213.344 

46,431 

186,371 

APPENDIX  IV.— Chikt  Exports  of  Indian  Raw  Matbkials. 


Value. 

QtuintilT- 

ValM. 

Cocoannt  Kerad  (copn)  cwt. 
Wheat    . .   , 

353.724 
25,9".3i2 

198,005 
3.633,789 
11.367,996 

83,258 
25.500 
7.93».075 

£ 

381,640 
7,392,640 

58,700 
152,940 

85,750 

138,420 
15,110 
l6,259,76o» 

Brought  forward..  .. 
Hemp,  chiefly  Sann  ,.  cwt. 
Hides,  raw           ...  '  „ 

477,309 
670^792 
265.325 
13.721^7 
6,383 

24.681,424 
1,862,316 

6,685 
33.234.775 

£ 

24,384.960 
323.590 
2,111,690 
1.779.120- 
7,812,080 
29,280 
9,677,330 
423,830 
39,410 
918,260 

Manganese  ore  -  , 

Tobacco,  nnnuno&ctand,  lb. 
Biistlei  and  Fibre  for  Bruihes, 

Lac,  Stick  and  Seed..  „ 
SUk  lb. 

Cotton  „ 

Wooltraw ..    ..    ..  lb. 

Carried  forward  .•,  .. 

24*3841960 

Total  ..  .. 

47488,440 

*  Tbe  value  «C  cotton  ta  abnamal,  owing  to  a  lii(h  raofs  of  pricea. 


AFFEtn>IX.  v.— Imports  of  FoRuaN  Manufactitres  and  Corrxsponding  Indian  Exports  or 
'  Mahufacturxs  in  1903-4  (inclvdino  Govkrnuxnt  -Stores). 


Importt. 

lodlan 

.  IiDportt. 

Indlaa  ' 
KiporU. 

£ 

£ 

£ 

£ 

Anns,  Ammonition,  and  MUi- 

Woollen  manufactUTca 

1,519,000 

183,000 

tai7  Stores  

746,000 

28,000 

Apparel  (including  Boots  and 

Cotton,  Twist  and  Yam. . 

1,428,000 

5,894,000 

Shoes)   

1,389,000 

187,000 

^    „    Piece-goods  .. 

18,366,000 

989,000 

Bricks,  Tilea,  and  Cement  . 

170,000 

8,000 

„    other  mannfactores  .. 

944,000 

98,000 

Cabinet  Ware  and  Fomitore 

90,000 

34,000 

iFlax  and  Hemp  manufactures . 

161,000 

1,000 

64,000 

60,000 

•J4te,  Twist  and  Yam    . .    . . 

5,000 

Carriages  and  Carts     . ,    . . 

310,000 

.  Bags  

41,000 

3.043,000 

Coir  manufactures       . .    . . 

3.000 

319,000 

3,000 

3,230,000 

Cordage  and  Rope  of  Vege- 

, ,   Canvas,  Rope,Twine,  &c. 

32,000 

34,000 

39.000 

4  J, 000 

1,222,000 

56,000 

Earthenware  and  Porcelain  . . 

190,000 

^i,ooo 

.780 


JOURNAL  OF  THE  SOCIETT  OF  ARIS. 


yum*  1.  905. 


Afpxhdix  V.—  Centinuti. 


Glass  and  Glassware 
Paper  and  Pasteboard  . . 
Hides,  dressed  and  tanned 
Skins,  dressed  and  tanned 

Instruments,  &c  

Jewellery  and  Plate . .    , . 
Lac  (button,  sfad),  &c.)  . . 
Leather  and  Leather  manu- 
factures   

Matches  

Mats  and  mattings  . .    . . 
Paints,  Colours,  &c. 
Perfumery..  .. 
Paper  and  Pasteboard,  , . 

Soap  

Suuionery  

Toys  and  Requisites  for  Games 


ImporU. 


674,000 
398.000 
12,000 
49,000 
53 '.coo 
100,000 


184,000 
337i0oo 

18,000 
285,000 

21,000 
398,000 
177,000 
287,000 
183,000 


IndUn 
Exports. 


£ 

6,000 

410,000 
1,656,000 

l5,coo 
1.787,000 

20,000 

4,000 

9.000 

2,OCO 
19,000 


Tea'Chestt  

Wheat  Fknir   

UmbreUas  

Wood  manufactures  . .    . . 

Oilcake   

Oils  (vegetable  not  essential) 

Metals  and  Metal  manufac- 
tures (indnding  hardware 
and  cutlery,  machinoy  and 
milt-worif,  and  railway 
plant  and  rolling  stock)  . . 

Sugar,  refined   

Tobacco,  manufactured 

Malt  liquon  

Miscellaiieous   


Forettn 
iin,orU. 



iDdiaa 
EqMMti- 



£ 

£ 

92.00D 

9,000 

164,000 

50,000 

27.000 

261,000 

62,000 

556.000 

Total 


14,544.000 
3,823.000 1 
311.000  ' 
373-00O  I 
1,281,003 ! 


90yOQO 
ItfOCO 

54.0W 

77.000 


51,078,000  19.560,000 


M.B.— The  above  list  is  not  exhaustive.  Many  articles — tea,  indigo,  petroleum,  dyes,  tans,  praviaioaf. 
opium,  &c.— wbick  are  not  usually  claiwd  as  manofaetures,  are  excluded.  Some  of  Uie  imports  aie 
re-eqxnted,  but  not  in  suiBrient  quantities  to  necessitate  special  mention,  with  the  exception  of  metals  and 
mfetal  nunobctures,  j^2S4,ooo,  cotton  yam  and  manuracturas,  jf9i6,ooo,  and  apparel,  j^ii4,ooo. 


DISCUSSION. 

His  Highness  the  Chaikuan  said  they  had  all 
listened  to  the  paper  with  great  attention,  not  merely 
for  the  purpose  of  satis^ing  their  curiosity,  but  in 
order  to  analyse  the  views  expressed  by  the  author. 
He  did  not  propose  to  go  into  much  detail,  because 
the  subject  was  an  important  one,  and  could  not  be 
fully  dealt  with  on  the  spur  of  the  moment  and  without 
{separation.  He  would,  theiefiNre,  express  a  few 
simple  ideas 'which  the  audience  would  take  for  what 
they  were  worth.  The  subject  of  the  mannfactuies  of 
India  was  of  vital  importance  to  the  future  prosperity 
and  progress  of  the  country,  and  he  was  glad  to  find 
that  80  many  gentlemen  in  England,  both  officials 
and  non-officials,  were  paying  attention  to  it  with 
a  view  to  its  solution.  What  the  solution  would  be 
remained  to  be  seen.  A  few  years  ago  at  a  con- 
ference held  at  Ahmedabad  he  had  the  pleasure  of 
delivering  his  views  at  some  length,  and,  in  order 
not  to  Inflict  them  again  on  the  audience,  he  would 
refer  them  to  the  speech  he  delivered  on  that 
occasion.  He  thought  the  greatest  want  in  India 
was  education  in  its  widest  sense,  and  he  thought 
they  should  lode  back  to  the  past  history  of  the 
country  in  order  that  the  path  for  the  future  might  be 
s^.  Before  the  advent,  or  almost  at  the  beginning, 
of  British  administration,  India  had  manufactures  of 
its  own  which  vied  successfully  with  those  of  the  rest 
of  the  world.  Although  the  form  of  government  had 
chapged,  he  could  not  say  that  the  present  inhabt* 


tants  had  lort  all  the  past  glories  and  intellect  of 
their  ancestors.  Given  proper  opportunities  and 
facilities,  he  saw  no  reason  why  the  descendants 
of  the  Hindus  of  the  past  should  not  hold  their  own 
in  1905.  Difficulties  arose  from  lack  of  knowledge, 
not  only  technical  knowledge,  but  knowledge  of  ihe 
requirements  of  the  world  and  of  the  best  markets 
in  which  natives  could  sdl  their  products  at  the 
gteatest  profit.  How  many  Indians  had  any  idea 
that  the  beautiful  laceworit.  made  in  difietcnt  parts 
of  India,  especially  Kashmir,  woold  be  valued  aqd 
appreciated  to  a  great  extmt  in  the  markets  of 
Europe?  If  the  people  did  not  know  where  the 
markets  were  how  could  tliey  be  expected  to  pcrseveie 
with  their  industries  ?  In  order  to  avoid  that  diffi- 
culty he  thought  the  first  essential  was  to  extend  the 
limit  of  their  knowledge ;  and  when  that  had  been 
done  the  articles  produced  in  the  country  would  be 
bought  in  other  countries  at  a  price  wliich  would 
pay  the  producers  teo-fold.  Had  the  Govanment 
of  India  done  sufficient  to  promote  technical  edu- 
cation ;  had  it  exhausted  its  resourcesi  wck  there  no 
chances  of  doing  mote  than  they  had  done  ?  They 
should  congratulate  themselves  and  be  grateful  to  the 
Govmiment  for  what  it  had  done ;  but  as  aa  Indian 
vriiose  interests  were  bound  up  with  the  comUiy  be 
held  that  the  Goremment  had  yet  much  to  do ;  aid 
he  hoped  the  future  history  of  the  country  would  show 
that  the  Government  had  always  done  its  utmost  to 
achieve  that  goal.  He  agreed  in  many  respects  with 
the  remarks  the  author  had  made  in  amnectiao  with 
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botb  tlie  skilled  And  lower  classes  of  labouien  in  India, 
but  he  thought  there  were  many  points  in  fiivoor  of 
the  Indian  workman  which  went  to  accentuate  his 
deficiencies.  A  man  who  did  his  work  qiuckly  and 
with  regularity  would  be  more  in  demand  th^n  one 
who  was  remiss  in  those  respects.  In  India  the 
masters  were  often  too  lenient ;  if  a  man  was  irregular 
they  put  up  with  him.  But  in  the  present  days  of 
competition  and  "  push  "  they  could  not  afford  to  be 
so  leoient;  they  must  be  strict  in  order  to  teach 
workmoB  to  be  regular,  sikI  in  order  that  they  might 
bold  their  own  in  the  world.  In  Baroda  he  had 
made  several  experiments,  and  had  advanced  money 
to  different  traders  and  merchants  in  the  hope  that 
they  in  their  turn  might  make  loans  to  support  and 
encourage  industries.  The  experience  he  had  gained 
in  that  respect  was  not  an  uncommon  one.  Govern- 
ment was  probably  one  of  the  worst  agencies  to 
manage  industrial  undertakings ;  ud  Baroda  had 
been  no  exception.  He  hoped,  however,  that  the 
failure  in  Baroda  would  not  discourage  other 
States  or  the  British  Gov«nment.  Each  State 
bad  its  own  difficulties,  and  particolariy  the  Kative 
States.  The  labour  maritet  was  not  at  their  call, 
and  they  could  not  employ  the  best  educated  and- 
noost  intelligent  men  at  their  will ;  but  Governments, 
which  had  greater  facilities  in  that  respect,  could  do 
such  things  with  greater  success  than  small  Stales, 
which  at  present  merely  carried  on  the  primitive 
functions  of  government.  The  people  were  satisfied 
with  the  exercise  of  primitive  functions  of  govern^ 
ment,  because  they  were  ignorant  of  their  position 
and  rights ;  they  were  ignorant  of  what  they  should 
demand,  and  the  manner  in  which  they  should 
demand  it.  Ignorance  was  the  problem  which  had 
to  be  fought  against  evoy where ;  if  that  were  re- 
moved he  saw  no  reason  why  the  patient,  sober, 
clever,  intellectual  labourers  of  India  should  not  be 
able  to  hold  thdr  own  with  the  labourers  of  the  rest 
of  the  world.  If  many  people  in  this  country  saw 
the  beautiful  designs  and  tinished  articles  which 
were  made  in  Kashmir  they  would  be  astonished 
at  the  aD)ount  of  time  and  patience  that 
were  put  into  the  work.  If  the  artificers 
only  had  men  to  guide  them  who  knew  where 
the  ariicles  coold  be  sold  he  was  perfectly 
certain  that  Kashmir  would  have  hundreds  of 
factories  vith  thousands  of  dcver  workmen  who 
would  do  the  utmost  credit  to  any  employer. 
Baroda  could  not  boast  of  many  mUls;  practic- 
ally there  ms  txaiy  one,  which  he  started  himself 
as  a  Goremment  concern.  He  started  it,  not  in 
order  to  increase  the  revenue  or  to  fill  the  coffers  of 
the  State,  but  in  order  that  it  might  be  an  example 
or  lesson  to  the  people  of  the  country.  That  mill 
had  been  worked  with  more  or  less  success,  not  pro- 
bably with  as  much  snoiess  as  would  have  been 
attained  had  it  been  a  private  enterprise,  but  it  had 
done  as  well  as  conid  be  expected  under  the  circum- 
stances. Just  before  leaving  India  he  sold  it  to  a 
«»fcizen  of  Baroda,  nnd  it  wu  now  being  woriied 


privatdy,  an  object  be  had  had  in  view  for  some 
time.  He  was  glad  it  had  been  taken  up  by  a  private 
individual,  not  because  he  was  able  to  get  rid  of  the 
responsibility  of  looking  after  the  mill,  but  because 
it  showed  that  the  people  of  the  locality  were  be- 
coming more  enterprising  and  confident  of  being 
able  to  manage  affairs  which  really  pertained  to  them. 
Before  leaving  India  he  also  had  several  offers  from 
different  people  in  the  State  saying  that  they 
wee  anxious  to  open  mills;  lie  was  cautious,  not 
snsi^cious,  and  nntil  he  saw  the  mills  woriring 
he  would  suspend  his  jndgnwnt.  He  told  the 
people  that  he  would  be  the  Brst  to  give  them  as 
much  encouragement  as  he  possibly  could.  The 
greatest  encouragement  a  Government  could  give  was 
a  minimum  of  taxation  and  of  Customs  duties.  With 
facilititi  in  the  way  of  education,  with  knowledge  of 
the  world,  with  security,  liberty,  and  right  in  property 
he  thought  the  Government  could  do  a  great  deal. 
In  that  respect  the  Native  States  had  no  reason  to 
complain,  but  as  an  Indian  he  thought  the  Govern- 
ment should  git*e  them  still  greater  knowledge  in 
order  that  they  might  be  able  to  ai^Mredate  the  good 
that  was  bang  done,  and  with  that  increased  know- 
ledge be  able  to  protect  their  own  interests.  Witb 
increased  knowledge  they  most  also  have  increased 
interest  and  increased  power  in  the  management  of 
State  affairs.  In  India,  where  every  initiative  had 
been  crushed  oat  for  centuries,  it  was  necessary,  in 
order  to  encourage  the  people,  to  give  them  scope  for 
enterprise,  and  to  treat  their  failures  up  to  a  certain 
extent  with  leoiency.  They  should  be  told  not  to 
commit  the  mistakes  again  in  order  that  they  might 
rise  to  a  hitter  level  in  the  future.  There  was  no 
greater  teacher  than  experience,  and  if  the  natives 
were  givm  scope  and  a  legitimate  share  In  the  alEun 
of  Government,  that  experience  would  stand  them  in 
good  stead  in  the  management  of  their  own  affairs 
which  belonged  to  the  printe  citizen.  He  thanked 
the  audience  for  the  patience  and  kindness  wiih  which 
they  had  listened  to  hb  remarks,  which  bad  been 
unfortunately  lacking  in  the  preparation  which  be 
would  have  wished  to  give  them,  and,  in  conclusion, 
he  most  heartily  thanked  Mr.  Tozer  for  his  learned 
and  eloquent  paper.  The  subject  was  complicated,  and 
people  held  different  views,  but  in  the  multiplicity  of 
opinions  he  thought  some  simple  solution  might  be 
found.  With  that  view  he  thought  Oiey  should 
always  be  prepared  to  Usten  with  an  open  mind  to 
any  opinions  that  might  be  expressed,  and  ultimately 
come  to  the  conclusion  which  was  most  consistent 
with  their  own  knowledge  and  conscience. 

Sir  Georgr  Watt,  C.I  E.,  said  that  in  dealing 
with  the  subject  of  the  handicrafts  of  India  it  was 
customary  in  English  audiences  to  hear  caste  extolled 
into  a  feature  of  the  greatest  magnitude  and  import- 
ance, and  as  practically  determining  the  commerce 
of  fodia.  With  that  view  he  did  not  agree.  He 
had  travelled  all  over  India  and  demoted  a  apeat 
many  years  to  the  study  D^iitKdit^JBtii^tQSllSd 
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Conn  to  the  conclusion  fhat'  some  of  tbe  moit 
important  and  pressing  aspects  of  Indian  enterprise 
centred  far  more  round  the  great  European  than  Native 
industries.  That  might  seem  very  contradictory  to 
vhat  had  been  said  in  the  paper,  but  he  thought  that 
when  it  was  looked  into  carefully  it  would  be  foand 
true.  The  Chairman  had  referred  to  technical  educa- 
tion as  one  of  the  most  pressing  necessities  of  the 
future.  Technical  education  essentially  meant  tbe  de- 
vdtqmMnt  of  the  industries,  on  lines  not  familiar  to 
tbe  natives  of  India  tbenudves,  bnt  in  the  methods, 
appliances,  and  means  practised  in  Europe.  He, 
tbeiefate,  bdd  veiy  strongly  tbat  tbe  industries  of 
India  should  be  more  stndted  on  the  linn  of  modem 
commerce  than  as  ancient  industries.  Comparativdy 
few  of  tbe  crops  cultivated  ia  India,  in  tbe  present 
day,  were  indigenous  plants,  and  many  had  been 
introduced  within  comparativdy  recent  times.  That 
&ct  alone  showed  that  India  was  undergoing  a 
radical  change  in  every  direction.  In  the  same  way 
tbe  handicrafts  conld  not  be  practised  as  tbey  had 
been  f<M'  centuries,  if  India  ever  hoped  to  compete 
Against  the  world.  Mottion  bad  beoi  made  of 
the  effiirts  undertaken  by  tbe  Govenunent  in  s«ne 
distdett  to  improve  band-weaving.  He  thought 
it  was  veiy  desirable  if  posdble  that  the  weaving 
should  be  improved,  bnt  it  most  he  remembered  that 
India  bad  to  compete  against  Manchester,  Germany, 
America,  France,  Japan,  and  other  countries  that  were 
not  using  tbe  looms  made  by  their  grandfathers  or 
great-grandfathers,  but  the  most  advanced  and  im. 
proved  machinery  the  world  possessed.  If  the  people 
of  India  were  taught  what  our  grandfathers  had 
abandoned,  neither  the  foreign,  commercial,  nor  the 
interests  of  tbe  people  of  India  would  be  advanced. 
Some  scheme  would  have  to  be  developed  which 
would  embrace  not  only  technical  education,  bnt 
a  system  of  extending  a  helping  hand  to  enable 
people  to  start  on  the  lines  of  soocess,  not  of 
failure.  The  bulk  of  the  modem  industries  of 
India  were  foreign.  The  present  cotton  industry, 
for  example,  was  a  new  industry.  Mr.  Tozer  had 
referred  to  the  fine  work  turned  out  by  the  hand- 
looms,  but  it  was  a  fact  that  the  finest  muslins  made  in 
Dacca  were  only  four  hundreds,  and  machinery  turned 
out  six  hundreds.  It  was  a  fact  that  band-labour  could 
not  do  what  machinery  could  do,  while  machinery 
could  do  anything  tbat  the  band  could  do.  Tbe  only 
limitation  was  in  the  market.  If  an  article  was  too  un- 
important to  command  a  manufacturer's  interest  then 
it  would  remain,  but  if  it  would  give  profitaUe  returns 
one  might  depend  upon  it  that  European  machinery 
and  European  brains  would  compete  against  every 
handicraft,  and  had  done  so.  He,  therefore,  thou^t 
His  Highness,  in  referring  to  technical  education,  had 
struck  the  keynote  of  the  whole  future  of  India.  It 
was  a  pressing  necessity  that  the  people  should  be 
taught  bow  to  compete  against  importation.  Tbree 
million  bales  of  cotton  were  produced  annually  in 
India,  of  which  half  was  exported  as  raw  cotton. 
Zhe  other  half  was  almost  entirely  used  op,  not  by 


the  hand-hxmu  bnt  by  the  power-kxiins.  Half  of 
the  manufactures  of  the  looms— yams  and  piece 
goods— were  exported,  so  tbat  only  a  quarter  of  tbe 
total  cotton  crop  erf  India  remained  for  the  people 
Three-quarters  of  tbe  people  who  were  engaged  in  this 
modem  cotton  trade  would,  therefore,  be  deprived 
of  their  livelihood  if  the  cotton  mills  were  closed  for 
export  manubcturing  purposes.  Tbe  most  important 
interest  in  cotton  was,  after  all,  Its  agricnltnral  value. 
A  great  porti<m  of  the  yam  spun  in  power  mills 
was  sold  to  tbe  hand-weavers  of  India,  and  a  large 
amount  of  yam  was  also  imported  for  the  purpose  of 
feeding  tbe  hand-looms,  the  goods  turned  out  by  the 
band-weaven  fituling  a  ready  market.  Hand-woren 
goods  were  distinctly  preferable  in  many  respects, 
especially  when  they  were  made  up  into  goods  of 
a  special  kind  with  which  European  competitioa 
was  not  likely  to  interfere.  The  whole  subject 
turned  on  the  point  that  the  bulk  of  tbe  natives 
were  u^g  European  spun  yam,  etther  spun  is 
England  or  in  India  by  power-looms.  The  hand- 
spinning  of  yams  in  India  was  practically  a  thing  of 
the  past,  and  the  hand-looms  were  also  bound  to 
become  tbinp  of  the  past,  though  this  was  doubtless 
much  to  be  deplored.  It  was,  there  fwe,  of  tbe  very 
greatest  importance  to  India  that  tbe  Government 
should  endeavour  \fj  some  means  to  educate  tbe 
people  how  to  oHnpete  against  foreign  importations. 
The  most  important  step  that  had  been  taken  for 
a  long  time  was,  he  thought,  that  oiade  by  the 
Viceroy,  quite  recently,  when  he  founded  a  Com- 
mercial and  Intelligence  Department.  He  tboaghl 
the  people  of  India  had  every  right  to  congratulate 
themselves  that  a  step  in  the  right  direction  bad  now 
be«  taken,  and  that  the  Commercial  DepartmeiU 
would  do  great  service  to  the  country. 

Mr.  M.  C.  Maluk  said  he  was  glad  of  the  oppor- 
tunity of  being  permitted  to  express  the  pleasure  he 

fdt,  which  was  doubtless  shared  by  all  present,  at 
seeing  bis  Hit^hness  presiding  at  a  meeting  con- 
nected with  India  in  the  metropolis  of  the  Empire- 
It  showed  tbat  the  union  and  solidarity  of  the  Empire 
were  being  strengthened  by  forces  beyond  the  powers 
of  short-sighted  politicians  to  hinder.  The  subject 
of  the  interesting  paper  was  of  profound  concern  to 
all  interested  in  tbe  welfare  of  India  and  of  the 
Emt»e  as  a  whole.  It  had  i*x  years  been  a  general 
complaint  that  the  indigenous  industries  of  India 
were  decaying,  that  manufactures  were  languishing, 
and  that  att  Idnds  of  artistic  work  handed  down  ftom 
a  remote  and  glorious  past  were,  through  want  of 
encouragement,  djring  out.  Each  man,  offidal  or 
non-official,  European  or  Aaatic,  might  give  what 
explanation  he  liked  in  regard  to  the  causes  of  that 
decay,  but  it  seemed  to  him  that  by  the  most  in- 
scrutable dispensation  of  Providence  the  destinies  of 
the  ancient  land  of  the  Aryans,  perhaps  tbe  most 
conservative  on  the  face  of  the  globe,  had  been 
linked  with  those  of  the  l«k4  of  ^  Ai^to-Saxoos, 
now  the  most  pi9|i«»i);je(p»^0#te*t  mtodiBd. 
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Jovial  of  ms  socurr  op  aj^ts. 


The  manuractures  o(  India  had.  Kke  everything 
glonoos,  in  the  put  been  taking  a  long  slninl>er, 
and  through  the  instnimentality  or  England  pres- 
sure bad  been  bronght  to  bear  upon  that  loog- 
dcMmant  force  to  wake  it  up  to  Uie  and  activity. 
A  halo  of  gloiy  was  now  in  store  for  those  who 
wotdd  gqide  the  just-reviving  forces  of  national 
regeneration,  amoi^st  which  the  revival  of  natioiutl 
taduatries  most  hold  a  con^iicnoiu  place.  Hie 
mm  after  being  under  a  dond  fbr  centuries  was 
now  rising  over  and  owing  to  the  attain'- 

ment  by  Japan  of  a  leading  position  in  the  world  it 
■right  be  especled  that  Asiatic  mannractures  and 
£ashions  would  be  sought  after  by  all  the  more 
advanced  and  wealthy  nations  of  the  world.  It 
behoved  India  not  to  lag  behind.  The  importance 
of  India  to  the  Empire  might  be  imagined  by  a  study 
of  the  statistics  of  trade.  It  would  be  seen  from  the 
statistics  that  the  trade  of  India  with  the  United 
Kingdom  was  more  than  equal  to  that  of  any  two  of 
her  rivals^  the  colonies,  combined,  and  one  could 
imagine  what  that  trade  would  be  if  instead  of  being 
forsakm,  India  were  happy  and  prosperous  under  a 
liberal  rigimt.  The  aatbor  had  referred  to  the  work 
done  by  the  labouring  population  of  India,  and  had 
stated  that  there  was  a  dispontion  among  the  wotkers 
to  do  less  work  for  more  pay.  He  was  not  sure  that 
that  weakness  was  confiDed  to  India  alone.  It  was 
Well  known  that  Baroda,  under  the  enlightened  rule 
of  his  Highness,  had  become  a  model  State,  and  in 
order  to  give  the  same  impetus  to  advancement  in 
every  department  all  over  India,  the  officials,  from  the 
Secretary  of  State  and  the  Viceroy  down  to  thebwest 
policemen  and  all  non-l^ficials,  from  the  great  chief- 
tains to  the  humblest  peasant,  should  feel  that  the 
interests  of  India  and  England  were  identical,  and 
that  one  conM  not  be  injured  or  benefited  without 
corresponding  injury  or  benefit  to  the  other,  and  that 
impartial  justice  and  a  sense  of  security  were  the 
primary  conditions  of  national  advancement  in  every 
latitude. 

Mr.  TozER,  in  reply,  thanked  the  members  for  the 
kind  reception  they  had  given  to  his  paper.  He  was 
sure  everytme  would  agree  with  his  Highness's 
eloquent  speech  with  regard  to  the  jxomotitm  of 
education.  The  Government  of  India  had  already 
done  a  great  deal  In  that  direction  In  the  last 
few  years,  especially  in  the  promotion  of  tech- 
nical and  industrial  education.  Progress,  however, 
must  necessarily  be  very  gradual,  and,  as  was 
found  in  this  country,  the  financial  aspect  of  the 
matter  had  to  be  veiy  carefully  considered. 
With  regard  to  the  subject  of  Indian  labour,  be 
hoped  he  did  not  insist  too  strongly  on  one  side  of 
the  qoestiMi.  Everyone  knew  how  patient  and  in- 
dostrioos  the  Indian  labourer  vn&.  When  he  dealt 
irilh  certain  defects  he  was  thinking  more  particdarly 
of  fectoiy  workers,  and  what  be  said  concerning  them 
was  accormte.  He  agreed  entirely  with  Sir  George 
Watt'i  lemarits  on  the  pnrdy  economic  aspect  of 


handicrafts,  and,  in  the  last  pant  graph  of  the  section 
dealing  with  that  subject,  he  anticipated  what  Sir 
Geotge  had  said.  But  he  had  added  that  this  was  aa 
much  a  social  as  an  economic  question,  and  the  pro- 
poaals  for  improving  hand-looms  and  for  aiding  handi- 
crafts generally  had  for  their  object  to  tide  over  the 
period  of  stress  from  which  the  people  were  Buffering. 
Moreover,  the  decay  of  the  handier^  meant  the 
throwing  oat  of  emj^oyment  of  several  million 
wotkers,  and  it  wks  very-  importaat  aodally  that 
those  people  should  not  be  too  rajridly  fbtced  to  find 
other  occupations.  Even  in  a  country  so  advanced 
industrially  as  Austria-Hungary  the  State  is  endea- 
vouring by  positive  measures  to  arrest  the  decline  of 
the  snwU  industries.  It  aims  at  correcting  the  anti- 
quated notions  the  small  mechanic  and  at  educat- 
ing him  in  modem  methods  of  production  by  syste- 
matic courses  of  instruction.  Further,  under  the 
auspices  of  the  Ministry  of  Commerce,  he  is  assisted 
in  pordtasing  anall  machines  and  tocte  (see  Cmisatar 
report  on  Aostria-Htmgary,  No.  3>343i  of  ^V^lV 

Sir  William  Ln-WARincR  thought  all  jvesent 
would  go  away  from  the  meeting  with  the  con- 
viction that  a  great  work  had  been  done  in  India, 
but  that  a  greater  work  remained  to  be  done,  in  the 
doing  of  which  both  Indian  and  Englishmen  must 
work  together  and  use  their  utmost  endeavours.  It 
had  always  been  the  desire  of  the  Society  of  Arts  to 
develop  its  Indian  branch,  and  several  papers  were 
read  every  year  on  Indian  subjects  in  order  that  in  the 
Mother  of  many  caj^tals  throoghout  the  world  there 
Bdght  be  a  more  extended  knowledge  of  that  great 
part  of  the  British  Empire,  die  Indian  Empire.  They, 
therefore,  paiticulariy  welconed  the  help  rendered  by 
his  Hif^uiieis  In  taking  the  chah-,  the  nuxe  so  because 
he  was  present  at  some  sacrifice,  having  come  home  in 
order  to  recruit  his  health.  Altbough  his  Highness 
sought  leisure  he  had  been  willing  on  the  {vesent 
occasion  to  appear  before  a  large  audience  and  show 
that  he  took  an  active  interest  in  the  work  the  Society 
was  dcnng,  of  which  he  was  glad  to  sqF  his  Highness's 
brother  was  a  member. 

The  Chaiuiak  thanked  Sir  William  Lee- Warner 
for  his  ocecdingly  kind  words,  and  said  that  in  con- 
doaon  it  was  his  very  great  {Measure  to  propose  a 
vote  of  thanks  to  Mr.  Toaer  fbr  his  exceedmgly  in- 
teresting paper. 

The  resolution  having  been  carried  nnanhnously, 
the  meeting  termhiated. 

Mr.  ALBXANDKit'  Rogers  writes :— The  paper 
read  before  the  Society  on  the  i  ith  ult.  was  excellent 
as  lar  as  it  went  fai  {dadng  befofe  us  the  general 
position  of  Indian  nurnnfactares,  but  felled  entirely 
to  point  out  how  that  position  could  be  improved  hi 
the  future  by  stlnmlating  other  industries  Indigenons 
to  the  coantiy,  and  thus  addhig  ta^  means  of 
emplt^enl  and  wealth  of  <the  pw^)le«iQQ^& 


principal  wants  Bccetsaiy  to  be  provided  Tor  is  the 
developiDent  of  induitriei  to  take  the  place  or  agri- 
cultore  aod  afford  meaat  for  the  subustence  or  agri- 
coltorixis  in  times  of  faDnre  of  crops  and  famine,  at 
which  periods  they  have  nothing  to  fill  back  upon 
to  earn  a  litrelihood  and  consequently  atai^-e,  and  it  is 
with  a  view  to  nggest  several  perfectly  feaxiUe 
methods  by  which  this  state  of  matteis  can  be  im* 
proved  that  I  now  addrcM  these  few  words  to  the 
members  of  the  Society.  The  first  of  these  is  the 
improvement  of  paper-nulring.  The  use  of  writing 
paper,  prodeced  native  methods,  is,  of  course, 
oniversal.  bat  the  quality  of  the  material  made  is 
eapshle  of  very  great  improvement  by  the  most 
onttnary  attention  aod  care.  At  present,  I  believe, 
no  precantions  whatever  are  uken  to  ensure  the 
cleanlioess  of  the  rags  out  of  which  (he  pulp  is  made, 
the  consequence  being  that  the  paper  is  dingy,  dirty, 
and  full  of  imparities  which  could  be  obviated  by 
simple  thoroogh  washing  in  pure  water  before  they 
are  converted  into  palp.  The  paper  rderred  to  con- 
tained no  statistics  irith  re^rd  to  this  aoiveml 
indnstry,  and  as  there  most  be  many  millions  of  tons 
mannfactured  crude  native  methods  thronghont 
the  conntry  every  year,  it  may  be  imagined  what  a 
vast  scope  there  is  for  the  empk^ment  of  capital, 
native  as  well  as  foreign,  in  this  one  industry  alone. 
Among  the  indastries  now  in  existence  enumerated 
in  Mr.  Tozer's  paper  I  find  no  mentiim  made  of 
another  very  universal  one  connected  with  the  im- 
provement of  leather,  io  which  there  is  a  very  large 
field  for  the  employment  of  capital,  viz.,  in  the 
preparation  of  the  bones,  horns  and  hoofs  of  the 
animals  from  which  the  bides  for  the  leather  are 
obtained.  I  believe  the  horoa  and  hoob  are  to  some 
extent  made  use  of,  but  by  what  agency  they  are 
collected  I  am  not  aware.  The  bones,  which  woiild 
form  the  base  erf*  the  valuable  agricultural  manures 
S3  much  needed  throughout  the  country,  are  almost 
entirely  wasted.  In  now  speaking  of  the  wild 
or  Ta!ar  silk  industry,  which  would  afford  almost 
unlimited  scope  for  the  employment  of  ci4)ital,  1 
refer  specially  to  the  Bombay  and  Madras  presiden- 
cies, in  which,  strange  to  say,  the  example  of  Bengal, 
the  Upper  Provinces,  and  Kashmir  has  not  been 
folloved.  although  the  worm — of  which  the  moth 
bears  the  entomol<^ical  name  Anthena  Mylitta — 
is  indigenous  to  both  of  them.  It  does  not  requhe  the 
mulberry  for  its  food,  but  lives  on  the  leaves  of  some 
of  the  commonest  jangle  trees,  so  that  the  introduc- 
tion of  the  culture  would  require  no  expense  whatever. 
If  paid  for  the  collection  of  the  cocoons,  the  Bhils, 
Warlis,  KAlkaris,  Kolis,  and  other  wild  tribes  would 
find  congenial  emplo^'ment  in  p)acing-out  the  eggs  on 
the  various  trees  in  the  jungles,  and,  with  the  assist- 
ance of  their  women  and  children,  in  keeping  off  the 
birds  which  would  otherwise  prey  on  the  growing 
worms  until  they  formed  their  cocoons  on  the  branches. 
It  would  cost  no  king  time  and  but  little  expense 
before  the  women  would  learn  to  spin  off  the  dlk 
from  the  cocgoni  and  find  tcmuoerati^'e  ero|  loyment, 


especially  in  time  of  farohie.  when  agticnitnn  Ailed 
them,  to  gain  a  livdihood.  Silk  manufactorcts  wouU 
soon  establish  dep6ts  at  ^ilUge  fairs  and  market  places 
where  this  silk,  for  which  there  is  an  almost  unlimited 
demand  in  England  and  on  the  Continent,  partica- 
larly  io  the  south  of  France,  would  find  ready  pur- 
chasets.  A  large  and  growing  industry  woold  tbos 
be  suned  wbich  wotdd  (Move  of  inestimable  beoeu 
to  the  conntry  aod  to  the  agriculturists  gcneraDj 
when  the  monsoons  failed  and  their  ordinary  aomces 
of  empkiymeat  and  wage  earning  gave  oat.  The  lew 
things  that  are  here  pointed  out  are  ready  to  haml 
and  need  but  little  organisation  and  capital  to  cany 
oat  without  delay.  There  are,  no  doubt,  noiDero« 
other  indigenous  industries  which  could  be  started 
with  the  lid  of  a  little  thought,  to  the  great  good  of 
India  and  her  people;  and  it  is  to  be  hoped  the 
attention  of  ca[Htalists  will  soon  be  directed  tovaidi 
them. 


ELECTRIC  LIGHTING  IN  ST.  PANCR^S. 

At  present  discossitu  centres  largely  upcm  dectiic 
lighting,  and  within  the  metropolitan  area  St.  Pancias 
was  the  pioneer  IxMrougb  in  this  direction.  It  is  nov 
more  than  thirteen  years  since  the  borongh  aathc- 
rities  determined  to  supply  St.  Pancras  with  the 
electricity  it  required.  At  first  progress  was  s'ow 
and  failures  many.  That  was  inexitable  with  a  ner 
enterprise  of  the  kind  ;  but  if  the  Council's  figures  are 
to  be  accepted,  with  the  ezcepti<m  of  the  first  y«2i 
([892),  when  the  jear's  working  showed  a  loss  of 
j£'l,543,  and  in  1896,  when  there  was  a  loas  of 
;£'t,950,  each  year  has  shown  a  profit,  which,  in  1904, 
was  no  less  than  ^^20^585.  The  tables  (p. 
ahich  ate  oflicial,  show  the  prc^cress  of  the  oader- 
taking  dnce  its  commencement. 

It  will  be  noticed  that  whilst  since  1896,  and  vitk 
the  one  exception  of  1903,  there  has  been  a  steady 
reduction  in  the  average  price  obtained  year  by 
year,  the  revenue  has  continuously  and  rapidly 
increased,  aod  the  net  profit  is  now  very  lar^ 
From  September  last  the  maximum  demand  systnn 
was  reduced  from  6d,  per  unit  the  first  hour  and  3d. 
after,  to  6d.  per  unit  the  first  boor  and  ij«l.  afio; 
the  flat  rate  was  reduced  from  5d.  to  4d.  per  unit, 
and  the  power  supply  from  2d.  to  id.  per  unit.  The 
basts  of  charge  for  puUic  street  lighting  has  aho 
been  reduced.  There  are  now  only  eighty  posabic 
consumers  for  motive  power  remaining  in  the  borough 
to  be  secured  as  customers.  Three  great  railways- 
the  Midland,  Great  Northern,  and  North-Westeio - 
have  their  headquarters  within  the  borough,  whidi 
would  naturally  like  to  supply  them  with  motin 
power,  but  they  will  probably  pie'er  to  remain  tbeir 
own  suppliers.  The  large  redaction  in  the  cost  of 
production  during  the  last  three  yeais  is  due  to  betts 
load  factors,  impro\-ed  facilities  for  manipolatiDg 
machinety,  and  the  greatp^efficletiinit  of  m^hioery. 
Fancns  lO^ltideMy  WuafiXdgi^ed  oat  oU 
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macbmeiy,  but  it  is  necessarily  at  a  disadvantage  as 
compared  with  boroughs  which  went  into  the 
business  later,  and  were  consequently  enabled  to 
avoid  some  of  the  mistakes  of  the  {Moneer  borough. 
The  financial  position  of  the  undertaking  in  St. 
Pancias  is  sound.  The  total  capital  expenditure 
stands  at  ^^460,368,  last  year's  profit,  as  stated, 
being  20,583,  and  with  two  exc^iti<ms  every  year 
since  the  start  has  shown  a  profit.  It  Is  not  surpris- 
ing  that  some  members  of  the  Council  were  dniroiu 
of  allocating  %  part  of  the  profits  in  relief  of  the  rates, 
but  we  read  in  the  report  that  **  the  Cooncil  endorsed 
the  committee's  view  that  the  sound  est  policy, 
having  regard  to  the  amount  of  the  capital  expendi- 
ture, is  to  consistently  transfer  to  the  reserve  fund 


be  may  believe  that  having  regard  to  tti  greater 
cleanliness,  and  other  advantages,  it  is  cheaper 
than  gas,  but  he  will  not  spend  £io  or  ;^I5  for 
an  installation  in  another  man's  house,  and  may 
not  be  prepared  to  do  so  even  in  his  own.  The 
boroughs  are  alive  to  this  difficulty,  and  the  London 
County  Council  is  now  asking  authority  from  Parlia- 
ment to  make  loans  to  borough  councils  for  the  pur* 
pose  of  free  wirmg.  If  Parliament  assents,  as  it  is 
likely  to  do,  there  will  be  something  like  a  revolution 
In  hoose  lighting  in  London.  The  electric  l^hting 
of  the  onUnary  residential  bouse  will  then  soon 
become  general. 

Mr.  Sydney  Baynes  took  over  the  work  of  Cluef 
Engineer  in  1895. 
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an  available  profit  until  that  fund  has  reached  the 
limit  allowed  by  Parlianmt,  namely,  ten  per  cent,  of 
the  capital  ezpenditnie.  'With  the  two-fold  object 
of  building  up  a  substantial  reserve  fund,  and  paying 
towards  the  relief  of  the  rates,  the  committee  re- 
commend the  Council  to  reduce  the  charges  for 
supply,  bc'.ieving  thereby  that  the  objects  desired 
will  be  earlier  brought  about  by  the  increased  business 
that  will  naturally  follow  the  lowering  of  the  price." 

The  St.  Pancras  authorities  claim  that  at  the  pvice 
now  charged  in  the  borough  electric  light  is  as  cheap 
as  gas  (not  incandescent),  and  the  committee  hope 
soon  to  be  in  a  portion  to  reduce  the  price  another 
halfpenny,  say  to  6d.  and  id.  But  there  can  never  be 
very  general  use  of  electricity  by  the  small  house, 
holder  until  he  is  relieved  of  the  coit  of  wiring.  He 

ma}'  vi»b  to  hk  ibc  electric  light  ratlier  tttao  gas, 


CORRESPONDENCE. 


BRITISH  WOODLANDS. 

Only  ill-health  has  hindered  my  writing  ere  this  to 
thank  Sir  George  King  for  his  ^-indication,  in  the 
Society's  Journal,  of  the  5th  inst.,  of  General 
Michael's  meritorious  services  in  the  promotion  of 
Forest  Consen-ancy  within  the  British  Empire.  I 
ought  myself  to  have  been  the  first, — and  would  have 
been  but  for  long-engrafted  and  now  most  disabling 
malaise— to  couch  a  lance  in  support  of  his  claims  to 
recc^ilion  in  this  connection;  but  I  am  indeed 
grateful  to  have  been  anticipated  in  the~duty  by^ir 

George  King,  who  is  fat  better  ^uaiilie^  i^Qj^tfe 
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chueet— except  Uiat  be  cannot  soipue  mc  in  reject 
for  G«iend  Mfduel's  work  in  Imperial  Forestry,  and 
rererencc  fbr  Ub  character  as  **  an  oflieer  and  a  gentle- 
man."  I  Tentnre  to  express  my  entire  concur- 
rence -with  Sir  Geoi^e  King's  authoritative  appre- 
ciation  of  General  Michael's  paper  on  "Forestry 
and  Forest  Education,"  published  in  the  Society's 
Journal  of  the  zist  December,  1894  :  and  1  may 
add  that  when  the  Report  of  the  Select  Committee 
of  the  House  of  Commons,  referred  Sir  George 
King,  was  published  in  1902,  I  was  both  sur- 
prised and  disappointed  to  find  that  none  of  the 
admirable  suggestions  made  in  General  Michad'a 
paper  hod  been  referred  to  by  tihe  Committee, 
notwithstanding  thiU  the  Ccmiimttee  reprodnced 
in  the  Appendix  to  their  Report  quotatiors 
from  the  writings  of  others  of  far  less  value  and 
interest  than  many  they  might  have  given  from 
General  Michael's  paper.  I  kaow  that  General 
Michael's  paper  was  in  the  hands  of  the  Committee 
for  I  sent  a  copy  of  it  to  Mr.  Munro  Ferguson, 
M.P.,  .  the  Chairman  of  the  Committee,  who 
acknowledged  the  receipt  of  it  in  most  cordial 
tatms.  The  sunple  matter  of  fact  is  that  during 
the  later  decades  of  the  last  century  it  became 
the  iaabion  in  certahi  quartos  to  regard  the 
British  fiwestcii  who  preceded  the  expert  Ger- 
man foresters,  in  India,  as  the  "mere  amateurs." 
In  my  humble  oj^iou,  corroborated  by  that 
of  Anglo  -  Indian  officials  of  the  highest  ad- 
ministrative reputation,  it  was  by  these  *'  mere 
amateurs"  that  the  wide  and  solid  foundations  of 
Forest  Conservancy  were  laid  deep  and  fast  through- 
out British  India,  and  notably  by  Michael  and  Cleg- 
hom  in  Madras.  These  thoroughly  practical  men 
prepared  the  way  before  them  for  the  spedaUy 
trained  scientific  Germans  who  speedily  raised 
the  now  regulariy  oi^anised  Forratry  Department 
of  the  Govenmient  c^,  In^a  to  its  pres«it  state 
of  brilliant  efficiency,  making  ^t  the  en>7  of  our 
Imperial  Ccdpnies,  and  the  admiration  of  the 
civiKsed  world.  Cleghom  was  a  connection  by 
marriage  with  my  family,  and  I  recollect  wh«i  I  was 
a  medical  student  at  Edinbui^h,  his  saying,  while 
there  sometime  between  1848  and  1852,  quoting  I 
fancy  from  Seneca: — A  forest  so  long  in  forming  may 
become  a  waste  of  ashes  in  a  moment  — "  Momento 
fit  dnis  din  sylva."  Considerations  of  this  kind  are 
now  leadii^  tq  the  establisbnient  of  a  Forestry  De- 
partment under  every  Govemmmt  of  the  civilised 
woild,  and  the  adidal  steps  in  this  direction 
in  British  India  were  taken  by  Uiehad  and 
Cleghom.  That  was  their  literal,  definite,  and 
^xdfic  achievaBent,  and- is.  their  title  to  the 
approbation  and  praise  of  their  official  colleagues 
and  fellow  countrymra,  and  the  more  this  is 
ignored  or  gainsaid,  the  more  firmly  will  it  be 
estaUishcd  in  its  tnith  and  justice  beyond  all  con* 
temporary  cavils, 

Gkome  Bibdwoop. 

Enpire  J>»f  [sftb  Uay](  1903. 


GENERAL  NOTES. 


SODTH  AUSTULIAW  PHOTOORAPUrC  SOdXTT. 
— Tbe  annual  exhiUtion  of  photographic  wvA.  for 
the  present  year  will  be  opened  on  Mtmday,  1 1  tfc 
September.  A  bronxe  medal  is  offered  for  competi- 
tion in  each  of  the  nine  classes  of  Secticn  i, 
or  in  heu  thereof  tbe  sum  of  (me  guinea.  A 
silver  medal  is  offered  for  competition  in  each  of 
the  eight  classes  in  Section  2.  The  society  offiers  a 
gold  medal  as  a  champion  prize,  in  lieu  of  any  other 
prize  for  the  best  pcture  in  Sections  i  and  2,  such 
picture  to  become  the  pnipeily  of  the  Sonth  Aiutra- 
liau  I4uitographh;  Sodety.  All  exhibits  must  be 
delivered  at  the  South  Aostralian  -Sodety  of  Azts* 
Rooms,  Institute,  North-terrace,  Adelaide,  not  Inter 
than  5  p.m.  on  Wednesday.  August  30,  1905. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Juki  5..  Royal  Inititution,  AIbeaujle*atreei:,  W., 

5  p.m.    General  Monthly  Meeting. 
Engineer!,  in  tfa«  Theatre  of  tbe  United  Service 

Inititution,  Whttdiall,  S.W.,  7)  p.m.  Uenn. 

Cbarlei  Scott  Meik  and  Walter  Beer,  "Tht 

Improvement  of  honAoa  Traffic." 
Chflaiical  ladiutir  (Londea  Section},  BorHaftoe- 

houte,  W.,  S  p.m.    i.  Mr.  R.  W.  Sindnl).  "Tbe 

Manufacture  and  nee  of  Art  Papen."    1.  Mmn. 

Clayton  Beadle  and  Henry  P.  Stereni.  "Tlx 

Influence  of  Gelatine  Siring  on  tbe  Strength  of 

Paper." 

Geoin'*pl>i<=^>  University  of  London.  Burlington- 

gardenn,  W.,  S|  p.m.  Colonel  P.  H.  H.  llaHy, 

"  Exploring  Jonnies  in  Atia  Utnor." 
Actnariee.  Staplei-inn  Uall.  Holbon,  E.C.,  sp.H. 

Annual  MeetiDg. 
TuiSDAT,  JuNB  6,..Royal  laititntion,  Albemarie-itreet,  W., 

S  p.m.    Rev.  Henry  G.  Wood*,  "  VelaaqMs." 

(Lectuni  III.) 
Central  Cbamber  of  Agriculture  (at  tbe  Hol'sk  or 

THE  SociKTV  OP  Akts),  Jofau-ttreet,  Adelphi, 

W.C.,  tx  a.m. 
Zoofo^al,  3,  Hanover->qnare,  W.,  ^  p.m. 
Colonial  Init.,  Wbiteball  Rooms,  WUt^all^bM, 

S.W.,    8  p.m.     Prof.  Allvjm  Ireland,  "The 

British  Empire  In  the  East." 
Wbdnssuay,  Juki  7...Gooloffical,  Bulingtoa-lionM, 

S  p.m. 

Royal    Arcbxological    Institution,    ao,  Hanover^ 

square,  W.,  4  p.m.    Miss  Jeaepbine  Knowles, 

"  Symbolism  in  Norman  SctUptura  at  QiMBingtoa, 

Gloucestershire." 
Obstetrical,  30,  Haoover*«qnan,  W.,  S  p.n. 
Victoria  Institute,  8.  Ade^-lenaee,  W.C.,  4f.m. 

Annual  Meeting. 
TnuaSDAY,  June  8...R<qra],  Burltngtoa.4oase,  W.,  4)  jfM. 
Antiquaries,  Burlington  .house,  W.,  6|  p.m. 
Royal  Institution.  Albemarle -street,  W.,  5  p.m. 

Prof.  J.  A.  Fleming,    Electromagnetic  Waves." 

(Uctore  UL) 
Hadumatlcat,  as,  AlbematU^treat,  W.,  si  p.m. 
East  India  Association,  Canton  Hall.  Weatminiter. 

W.C.,  4  p.m.   Mr.  F.  H.  Skrine,  *•  Hydro^wbia 

in  the  East." 

FaiDAY,  JuwB  9  ..Royal  Initltation,  Albemarle- st i««t,  W., 
9  p.m.  Sir  Wm.  White,  "  Sabmarine  Navigation. " 
Aitroaomical,  Burlington- house,  W.,  Sp.m. 
Satitkday,  Ji/NS  io...Royal  Institution,  Albemaile-strect, 
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NOTICES, 


ANNUAL  GENERAL  MEETING. 

The  Council  hereby  give  notice  that  the 
One  Hundred  and  Fifty-first  Annual  Meeting 
for  the  purpose  of  receiving  the  Council's 
Report  and  Treasurers*  Statement  of  receipts, 
payments,  and  expenditure  during  the  past 
year,  and  also  Iot  the  election  of  officers  and 
new  members,  will  be  held  in  accordance  mth 
the  By-laws  on  Wednesday,  28th  June,  at 
4  p.m. 

(By  Order  of  the  Council}, 

Henrt  Trueman  Wood, 
Secretary. 


CONVERSAZIONE. 

The  Society's  Conversazione  will  be  held, 
by  arrangement  with  the  Council  of  the  Royal 
Botanic  Society,  in  the  Gardens  of  that  Socie^, 
Inner-circle,  Regent' s-park,  on  Tuesday  even- 
ing, the  4th  of  July,  from  9  to  12  p.m. 

The  central  portion  of  the  Gardens  only  will 
be  used.  The  Gardens  will  be  illuminated 
with  coloured  lamps,  and  also  by  the  Kitson 
Incandescent  Oil  Light.  The  Conservatory 
and  the  Club-house  will  be  open. 

The  Reception,  by  Sir  William  Abney, 
K.C.B.,  F.R.S.,  Chunnan,  and  the  other 
Members  of  the  Council,  will  be  held  at  the 
entrance  to  the  Conservatory,  near  the  Broad 
Walk,  from  9  to  10  o'clock. 

The  Tropical  House,  containing  the  Giant 
Water  Lily  (Victoria  Regia),  Banana,  and 
«tlier  interesting  troiHcal  plants,  wtU  be  open 
40  viutors. 

An  Exhibition  o£  Growing  and  Cut  Roses 
«ud  other  Flowers  will  be  arranged  in  a 


marquee  in  the  grounds  by  Messrs.  W.  Paul 
and  Sons,  of  Waltham  Cross.  ^ 
An  Exhibition  of  Economic  Plants,  &c., 
grown  in  the  Gardens  of  the  Royal  Botanic 
Society,  together  with  specimens  from  that 
Society's  Museum,  will  be  on  view  in  the 
Corridor. 

A  collection  of  LiUums  in  Pots  will  also  be 
arranged  in  the  Corridor. 

A  Selection  of  Music  will  be  peformed  by 
tile  String  Band  of  the  Royal  Artillery  in  the 
Conservatory,  and  by  the  Band  of  H.M.* 
Grenadier  Guards  in  the  Gardens,  com- 
mencing at  9  o'clock. 

Two  performances  of  Selections  fironn  Pastoral 
Plays  will  be  given  in  the  Gardens  by  Mr. 
Patrick  Kirwan's  IdylHc  Players  at  9.30  and 
10.45  P-m. 

A  concert  and  entertainment,  including  a 
scene  from  "The  School  for  Scandal," 
will  be  given  in  the  Club-house,  from  10  to 
10.45  p.m. 

Light  refreshments  (tea,  coffee,  ices,  claret-' 
cup,  &c.)  will  be  provided. 

Each  member  is  entitled  to  a  card  for  him- 
self (which  will  not  be  transferable)  and  a  card 
for  a  lady.  These  cards  are  now  in  course  of 
issue.  A  limited  number  of  tickets  will  also 
be  s(^d  to  members  of  the  Society,  or  to 
persons  introduced  by  a  member,  at  the  price 
of  .<)S.  each,  if  purchased  before  the  day  of  the 
Conversazione.  On  that  date  the  price  will 
be  raised  to  7s.  6d. 

Members  can  purchase  these  additional 
tickets  by  personal  application,  or  by  letter 
addressed  to  the  Secretary  at  the  offices 
of  the  Society,  John-street,  Adelphi,  W.C. 
In  all  cases  of  application  by  letter  a  re- 
mittance must  be  enclosed.  Each  ticket  will 
admit  one  person,  either  lady  or  gentleman, 
and  must  be  signed  by  the  member  applying 
for  it. 

Tickets  will  only  be  supplied  to  non-mem- 
bers of  the  Society  on  presentation  of  a  letter 
cf  introduction  from  a  meml 
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PROCEEDINGS  OF  THE  SOCIETY. 


INDIAK  SECTIOK. 

Thursday  afternoon.  May  i8;  Sir  Dennis 
EiTZPATRiCK,  K.C.S.I.,  in  the  chair. 

The  Chairhan  Hid  that  Dr.  Creighton  vas  so 
well  known  by  his  works  that  he  hardly  needed  an 

introduction.  It  might  be  mentioned,  however,  that 
the  paper  Dr.  Creighton  was  about  to  read  embodied 
the  results  of  a  special  journey  he  took  to  India  for 
the  purpose  of  studying  the  external  aspects  of  plague- 
in  that  conntiy. 


The  paper  read  was — 

* 

PLAGUE  IN  INDIA. 
By  Charles  Creighton,  M.D. 

Eight  yean  ago  the  subject  of  plague  in 
India  was  brought  before  this  Society  in  a 
paper  by  Dr.  Herbert  Birdwood,  wbichdealt  with 
the  first  epidemic  in  Bombay  city  in  1896-97 
{Journal,  Feb.  28,  1898,  vol.  zlvi.  p.  305).  Dr. 
Btrdwood's  intimate  account  of  the  beginnings 
of  the  infection,  of  its  rapid  extension,  and  of 
the  efforts  made  to  cope  with  it,  will  remain  a 
document  of  importance,  both  by  reason  of 
the  firesh  impression  of  so  novel  an  experience 
in  an  Indian  city  under  British  rule,  and  also 
because  it  was  the  first  chapter  of  what  is 
likely  to  prove  a  long  history.  At  the  date  of 
the  paper,  a  second  plague-season  in  Bombay 
had  begun,  which  proved  to  be  more  disas- 
trous than  the  first ;  the  cities  of  Foona  and 
Karachi  were  also  infected  severely,  and 
there  were  many  minor  centres  along  the 
whole  coast  northwards  to  Cutch,  and  in  the 
transmontane  districts  of  Satara  and  Sholapur 
to  the  south,  as  well  as  two  small  spots  of 
plague  more  than  a  thousand  miles  away  in 
the  north-west,  one  around  Hurdwar,  and  the 
other  in  villages  of  the  Jullundur  doab.  By 
that  time  the  Government  of  India  was  naturally 
alarmed  at  a  threatened  invasion  of  the  whole 
country,  and  appointed  in  August,  189B,  a  Com- 
mission of  five  to  conduct  an  investigation 
specially  defined  as  of  a  scientific  character, 
into  origins  and  ways  of  spreading,  as  welt  as 
into  the  mode  of  treatment  by  serum-inocula- 
tion, and  the  mode  of  prevention  by  inoculating 
a  solution  of  dead  bacteria.  That  Commission 
is  now  ancient  history ;  so  that  X  am  at  liberty 
to  remark;  that  -  there  was  not  a  ungle 


epidemiologist  upon  it,  and  that  its  "  scientific 
character"  was  ruined  by  two  causes:  first,, 
because  the  two  medical  members  who  wrote- 
the  Report  put  aside  such  evidence  as  did  not 
come  within  their  bacteriological  point  of  view,, 
and,  secondly,  because  the  two  departmental 
members  were  disinclined  to  look  into  the 
errors  or  omissions  of  sanitation  which  had 
prepared  the  way  for  plague,  especially  in 
Bombay  city.  However,  the  witnesses  con- 
trived to  say  a  good  many  things,  propria- 
motu,  which  make  the  three  volumes  oC 
evidence  valuable  and  interesting  reading. 

Present  Area. 

When  the  Commission  began  its  work  ii> 
November,  1898,  the  centres  of  infection  were 
many  and  widely  scattered,  so  that  sittings  to* 
take  evidence  were  held  at  places  as  far  apart 
as  Bangalore  and  Lahore  in  one  direction,. 
Calcutta  and  Karachi  hi  the  other.  Bnt  the- 
infected  area  was  stitl  comparatively  smalU 
There  was  no  plague  m  the  Madras  Ptesi' 
dency,  none  in  Bengal  excepting  at  Calcutta^ 
none  in  the  United  Provinces  excepting  over  a- 
small  part  of  the  district  of  Saharanpur,  and 
none  in  the  Punjab  excepting  in  one  small 
spotof  the  Jullundur  doab.  During  the  next 
six  years  the  area  has  been  extended  enor- 
mously, but  still  within  notable  limits.  The 
Madras  Presidency  has  continued  almost 
entirely  fi-ee,  and,  what  is  more  remarkable, 
also  the  whole  of  Orissa,  Lower  Bengal,  and 
Assam.  It  is  the  North-Western  plains  that 
have  become  the  chosen  seat  of  plague,  fron» 
the  Jhelum  river  in  the  north  to  a  point  on  the 
Ganges  about  300  miles  above  Calcutta,  irtiile 
the  original  area  in  the  Bombay  Presidency 
has  extended. 

Those  regions  of  India  which  have  been 
proved  by  an  experience  of  nine  years  to 
be  the  great  seats  of  plague  are  shaded  on 
the  map.  (Fig.  i.)  They  look  somewhat  com- 
pact and  continuous  in  two  divisions— one 
the  plains  of  the  North-West,  the  other  the 
alluvial  valleys  of  the  Deccan  and  Gujarat. 
This  docs  not  profess  to  be  an  exhaustive  mai> 
(rf  plague.  For  example,  there  have  been  many- 
deaths  from  first  to  last  in  the  Native  States 
of  Mysore,  Hyderabad,  Indore,  and  Rajpu- 
tana,  and  in  the  British  Central  Provinces,  but 
far  more  in  the  cities,  such  as  Bangalore^ 
Indore,  and  Jubbulpore,  than  in  the  villages. 
Also  in  Sind,  Karachi  was  not  the  only  place 
infected  at  first,  although  it  remains  almost 
Uie  only  place  now.     If  I  had  shaded  emy 

one  of  those  eztennve  andj 
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tracts  of  country  where  plague  has  even  been  Some  Figures. 

in  those  years,  I  should  have  produced  a  con-  I  do  not  intend  to  be  statistical,  but  a  few 

fusing,  if  not  a  misleading  effect.     Without  round  figures  may  be  given  to  bear  out  this 

ttwiog  exhaustive,  the  blue  colouring  in  the  colouring  of  certain  regions  on  the  map.  First, 
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Map  of  India  showing  Plague  Akeas. 


map  on  the  wall  shows  fairly  enough  where  the 
interest  really  lies,  and  it  covers  those  parts 
of  the  Bombay  IVesideocy  and  of  the  North- 
I  West  to  which  I  limited  myself  during  a  recent 
tour  of  three  months. 


as  to  the  dark  area  in  the  south  of  the  Bombay 
Presidency.  The  three  districts  of  Satara, 
Belgaum  and  Dharwar.  and  the  Ji^ative  Sute 
of  Kolhapur,  have  eafdigltetdX^Ab^AO^KSt 
equal  total  of  plague  deaths  during  the  last 
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four  years,  viz.,  120,000,  being  an  average  of 
30,000  a  year  for  each  in  a  population  of  about 
a  million.  The  adjoining  district  of  Bijapur 
bad  over  20,000  in  each  of  the  two  last  seasons, 
vhile  Sholapur  and  Khandesh  have  each  had 
one  season  of  25,000  in  the  more  recent  period. 
But  in  the  Punjab  those  large  annual  totals 
have  been  exceeded  in  several  districts : 
Sialkote  Had  50,000  deaths  the  season  before 
last,  Ludhi^na  almost  the  same  number  three 
yeaiB  ago,  Giy'ranwala  30,000  last  year  and 
45,000  the  year  before,  whilst  the  oldest  centres 
of  infection  in  the  Punjab,  the  adjacent  districts 
of  Jullundur  and  Hoshiarpur  have  shown  a 
steady  increase  for  three  years  running,  reach- 
ing last  year  to  30,000  plague  deaths  in  the 
one  and  25,000  in  the  other,  with  the  promise 
of  quite  as  many  this  season  when  the  returns 
are  completed.  For  a  single  week  last  year  in 
the  end  of  April  or  the  beginning  of  May, 
which  is  the  height  of  the  plague  season  in  the 
Punjab,  four  of  the  districts  returned "  4,000 
each,  while  half  a  dozen  more  returned  from 
a,ooo  to  3,000.  In  the  United  nmrinces  until 
this  year  no  district  has  come  near  to  those 
enormous  weekly  maxima ;  but  at  length  Muttra 
has  reached  4,000  plague  deaths  in  a  week, 
while  Chazipur  and  Agra  have  each  had  a 
highest  weekly  total  of  about  1,600.  In  Behar 
the  worst  district  has  been  Saran,  the  poorest 
and  most  crowded  part  of  India,  which  has 
reached  2,000  a  week,  while  two  or  three  other 
districts  of  the  same  Fatna  division  have 
had  each  over  1,000  a  week  at  the  height 
of  the  plague  season.  Last  year  the 
plague  deaths  in  all  India  totalled  about 
a  million,  of  which  nearly  400,000  came 
from  the  villages  of  th^  Punjab  and  300,000 
from  the  villages  of  the  Bombay  Presi- 
dency. Last  year  the  worst  week  was  that 
ending  the  2nd  of  April,  with  a  total  of 
46,320  plague  deaths.  This  year  the  week 
ending  1st  April  had  a  total  of  57.702,  the 
increase  being  more  than  accounted  for  by 
the  unusual  severity  of  the  infection  in  certain 
districts  of  the  Agra  province,  and  in  the 
adjoining  districts  of  the  Delhi  division  of  the 
Punjab,  as  well  as  by  the  extension  of  area 
eastwards  in  Behar. 

Plague  an  Old  and  Well- understood 
Infection. 
To  an  epidemiologist  this  enormous  preva- 
lence of  plague'  steadily  from  year  to  year 
among  the  rural  popalatton  of  India  is  perhaps 
the  most  remarkable  phenomenon  in  his 
science.   It  is  all  the  more  remarka^  le  that 


we  have  never  thought  of  India  as  a  great 
seat  of  plague  in  former  times,  such  as  Lower 
Egypt,  Syria,  and  Irak  had  been  during  many 
centuries  of  Mohammedan  rule,  and  that 
we  were  beginning  to  look  upon  plagne  a»> 
a  thing  of  the  past  everywhere.    In  writing 
the  article  on  "  Quarantine  "  for  the  EncyicO' 
Ptzdia  Britannica  twenty  years  ago,  I  gfave 
nearly  all  the  space  to  yellow  fever  andi 
cholera,  remarking  of  plague  that  "  for  many- 
years  it  has  ceased  to  have  any  practicak 
interest  in  this  connection,"  although  it  haA' 
been  the  original  object  of  all  the  quarantine- 
laws  of  Europe.    And  to  show  that  I  was. 
not  singular,  the  paragraph  on  port  quaran- 
tine in  the  Bombay  Sanitary  Commissioner's^ 
Report  for  1887  has  thia  sentence : — "  Plag:ue 
or  yellow  fever  have  never  to  my  knowled^ 
existed  in  Bombay,  and  are  not  in  present  cir- 
cumstances ever  likely  to  be  there  met  with  "" 
(T.  G.  Hewlett,  I.e.  p.  82),    The  outbreak  in 
Bombay  nine  years  ago  was  a  surprise ;  but 
the  greatest  surprise  of  all,  in  a  historica) 
sense,  has  been  the  endemic  settlement  of  the 
infection  in  the  plains.   This  is,  indeed*  a  real 
novelty  of  the  present  situation  to  epidemiolo- 
gists, as  well  as  a  very  serious  practical 
matter;  but,  for  the  rest,  plague  is  a  very- 
ancient  disease,  and,  I  take  leave  to  say,  very- 
well  known  in  its  type  and  in  its  habits  t» 
those  who  are  competent  in  such  matters- 
There  is  just  as  little  mystery  about  plague^ 
and  just  as  much,  as  there  is  about  cholera, 
or  yellow  fever,  or  typhus,  or  enteric  ;  and 
there  is  actually  less  mystery  about  it  thaa 
about   those   everyday  domestic  incidents^ 
measles  and  scarlatina.   What  then  is  the 
meaning  of  the  claptrap  about  "our  igno- 
rance of  plague  ?"  So  far  as  I  can  understand, 
it  has  arisen  from  the  fashion  of  thinking  bac- 
teriatly  about  diseases,  which  the  public  and 
the  newspapers  have  adopted.  Bacteriolo- 
gfists,  when  asked  to  explain  plague,  are- 
found  to  be  not  so  lucid  as  usual ;  they  are  at 
feult  in  the  pursuit  of  the  bacillus  outside  the 
body;  it  runs  to  earth  and  gets  lost  in  a  crowd 
of  other  bacteria  in  the  soil,  or  dibguises  itself 
as  a  saprophytic  mould,  or  perishes  outright 
in  the  struggle  for  existence,  although  there  is 
no  doubt  about  the  infection  remaining  in  the 
ground  all  the  same.   Hence,  perhaps,  the 
impression  that  more  bacteriology  is  necessary 
before  anything  practical  can  be  done. 

Recent  Scientific  Devei.opmbnts. 

As  plague  is  not  found,  to  be  contagious 
from  person  to  jpapiQUCfoepOCl^qSienmomc 
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^riety,  eveiyone  sees  that  the  interest  must 
centre  in  the  infection  outside  the  body.  In 
<bat  connection  research  in  India  has  added 
only  two  novelties  to  the  older  body  of  doctrine, 
<>oth  of  them  of  the  minor  kind.  No  one  can 
•deny,  although  some  would  if  they  could,  that 
the  regular  way  of  receiving  the  infection  of 
f>1ague  is  the  breath  ;  but  inasmuch  as  rats 
^n  a  laboratory  can  be  made  to  take  plague,  or 
«omething  like  it,  by  inserting  a  culture  of 
4}acilli  at  a  puncture  of  the  skin,  so  it  is  sought 
40  prove  that  there  may  be  something  corre- 
«ponding  in  human  experience.  One  theory 
ifttarted  in  India  is  that  the  infection  may  enter 
through  wounds  of  the  feet,  as  the  people  of 
4hat  country  so  often  uncover  their  feet  cere- 
monially, and  so  many  of  them  go  barefoot  for 
want  of  shoes.  This  theory  is  of  course  inap- 
plicable to  European  plague,  for  example,  the 
Creat  Plague  of  London  in  1665.  But  there 
■is  another  theory  devised  to  give  moral  support 
to  the  inoculation  experiment  on  rats,  which 
implicates  the  rat  himself ;  it  is.  that  the  fleas 
which  infest  the  rat  may  introduce  infection 
through  fleabites  on  the  human  skin.  The 
Austrian  Plague  Commission,  which  was  the 
£rst  in  the  field  at  Bombay  in  1897,  had 
.already  considered  whether  mosquitos  might 
not  cany  plague  infection,  for  example,  in 
<he  plague  hospital  (where  they  abounded), 
^m  a  patient  to  a  nurse ;  but  they  found 
4hat  it  was  not  so,  although  everyone  was 
bitten. 

Various  other  insects  were  next  thought  of, 
^nd  at  length  the  interest  has  centred  in  fleas 
ais  possible  carriers  of  infection  from  the  rat. 
Researches  of  a  very  minute  and  technical 
Icind  were  started  by  this  hypothesis,  on  the 
Itnes  of  the  well-known  microscopic  researches 
<m  mosquitos.  Captain  Liston  has  conducted, 
•in  India,  a  large  amount  of  research  upon  the 
fleas  which  infest  the  rat.  The  question  next 
arises,  whether  those  are  the  same  species  of 
tieas  which  produce  the  human  6ea-bites; 
then  there  is  the  question  whether  those  \iiio 
take  plague  had  been  bitten  by  fieas  in  matter 
of  fact ;  and,  lastly,  the  question  of  microbes 
in  the  fleas.  All  this  is,  no  doubt,  a  very 
promising  field  of  academic  inquiry ;  and  I 
am  given  to  understand  that  the  scientific 
expedition  which  has  been  announced  with  a 
ftjurish  of  trampets  as  about  to  proceed  to 
India  "  to  make  a  thorough  investigation  into 
4he  causes  and  origin  of  plague  "  is  really 
^ing  out  to  work  in  the  laboratoiy  at  Kasauli.  ■ 
VHth  a  view  to  settling  all  those  <^en  questions 
in  the  hypothesis  of  flea-bites. 


■  Plague  Localities. 

Just  as .  in  a  well-known  paper  read  before  a 

dertain  scientific  club,  "the  theory  of  tittle- 
bats" was  joined  naturally  to  their  habitat, 
the  Hampstead  Ponds,  so  I  would  wish 
to  pass,  with  no  abrupt  transition,  from 
the  bacteriology  of  plague  to  the  localities 
of  it.  Before  I  started  on  my  recent  expe- 
dition, I  spent  s.veral  months  in  getting 
up  the  Gazetteers  of  the  districts  which  I 
meant  to  visit,  partly  to  become  acquainted 
with  a  strange  country,  and  partly  to  note  any 
facts  as  to  population,  poverty,  kind  of  soil, 
height  of  ground-water,  canal  irrigation,  rain- 
fall, or  the  like,  which  might  throw  light  upon 
the  incidence  of  plague  upon  some  localities 
rather  than  on  others.  There  was  probably 
some  reason  why  the  villages  of  Lower  Bengal 
should  have  escaped  plague  absolutely,  while 
those  of  Behar  have  had  several  bad  seasons 
of  it,  or  why  the  districts  of  Oudh  should 
have  had  so  much  less  plague  than  those  of 
the  Agra  province,  or  why  the  Punjab  dis- 
tricts of  Hoshiarpur  and  Gurdaspur  have  each 
lost  80,000  by  it,  but  the  district  of  Kangra 
none,  although  it  has  an  incessant  traffic  with 
them  by  the  old  and  new  Dharmsala  roads. 
But  the  contrast  which  seemed,  on  paper,  to 
be  the  best  worth  investigating  was  that 
between  the  Bombay  coast  districts  of  Ko- 
laba  and  Ratnagiri,  and  the  districts  across 
the  Gh^ts  from  Satara  to  Dharaar. 

Plague  -  free  Villages  or  the 

KONKAN. 

Take  for  comparison  the  district  of  Ratna- 
giri and  the  adjoining  district  of  Satara.  The 
coast  district  might  seem  to  be  in  some  respects 
the  more  liable  of  the  two :  it  has  a  denser 
population  ;  there  is  a  constant  traffic  of 
people  between  it  and  Bombay  city  (which  is 
said  to  contain  a  hundred  thousand  natives  of 
Ratnagiri,  working-class  and  middle-class], 
and  it  is  as  much  an  agricultural  district  as 
Satara,  with  about  the  sarrie  number  of  village 
communities  and  one-third  more  houses  per 
square  mile.  Again,  in  matter  of  foot,  plague 
has  been  introduced  into  the  numerous  small 
harbours  along  the  coast  dozens  of  times. 
But  it  has  never  taken  hold  of  the  villages, 
and  has  been  so  little  indigenous  in  the  coast 
places  that  the  annual  average  of  deaths  for 
the  whole  district  from  first  to  last  has  been 
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Flagi-e  in  Two  Adjoimino  Distkicts. 


Ratnagiki  DisnicT. 

Sataka  DiyniiCT. 

Population 

.  .1,105,000 

Population  ...  .1,225,000 

ViUages 

 i,*9; 

Viltaen  i,3>9 

Penons  per  sq.  nfle.  .«70 

Peraewper  iq.  wSm..*^o 

Vcar. 

1897 

305 

128 

189S 

35' 

12,124 

1899 

246 

8,646 

1900 

276 

7.953 

1901 

15' 

183 

1902 

379 

34.583 

1903 

558 

36,826 

1904 

733 

i6,t6o 

1905 

190 

»6,a75 

Clearly  there  »  sotnething;  in  the  Ratnagiri 
villages  unfavourable  to  plague,  and  some- 
thing in  the  Satara  villages  peculiarly  favour- 
able to  it.  I  have  visited  both,  and  shall  give 
briefly  what  1  believe  to  be  the  relevant  points 
of  difference.  The  Konkan  is  a  rocky  region. 
Looking  down  upon  it,  in  that  magnificent 
view  from  one  of  the  "points"  of  Mahab- 
leshwar,  one  might  take  it  to  be  a  great  barren 
land  of  red  rock ;  but  after  descending  some 
miles  by  the  zig-zag  mountain  road,  one  comes 
to  patches  of  cultivation  and  to  scattered 
hamlets,  and  at  the  end  of  five -and -twenty 
miles  to  a  large  village  surrounded  by  culti- 
vated fields. 

The  map  of  the  district  shows  that  there 
are  many  such  villages  hidden  in  the  fold- 
ings of  the  hills,  and  built  usually  along  a 
stream.  My  notes  relatie  to  a  village  on  the 
Savitri  river,  nine  miles  from  the  creek  of  the 
sea  in  which  it  ends.  Everything  is  built  of 
stone.  There  is  an  extensive  ghat  of  dressed 
stone  with  steps  down  to  a  pool  of  the  river. 
Facing  the  ghdt  is  the  village  bazaar,  the 
roadway  paved  with  stone,  the  houses  of  one, 
two  or  three  storeys  with  stone  walls  and  tiled 
roofs,  raised  some  four  or  five  feet  above  the 
road  on  plinths  of  dressed  stone,  and  some* 
times  with  stone  steps  below  the  plinths ;  the 
houses  of  the  bazaar  in  a  continuous  row  with 
doors  close  together,  but  the  rest  of  the  village 
more  dispersed  along  the  main  road  and  side 
roads,  at  one  point  forming  a  hamlet,  while 
another  part  of  the  village  is  in  scattered 
houses  across  the  river.  The  ground-floor 
rooms  are  as  dark  as  they  usually  are  in  India, 
with  a  fire  burning  on  the  floor  at  the  far 
end;  the  cattle  are  usually  in  the  house,  or  in 


a  verandah,  but  sometiroes  in  a  shed  of  the- 
small  compound. 
So  fkr  as  concerned  the  want  of  ligbt  and» 

air,  and  the  keeping  of  cattle  indoors,  .tbese- 
Konkan  village  houses  did  not  seem  to  be 
worse  or  better  than  elsewhere.  Then-  masonry- 
construction,  their  high  plinths,  and  paved!' 
roadways,  were  proper  to  a  region  where  stone- 
is  easily  got,  and  where  the  heavy  noasooa* 
rains  —  loO  inches  average  m  the-  year  — 
make  durable  structure  necessary.  The  other 
distinctive  character  of  the  Konkan  villages  is. 
the  more  open  order  of  their  houses  and  smalk 
homesteads,  which  may  extend  a  mile  or  more 


Villages  of  RATNAcnr. 

along  one  or  both  sides  of  a  stream,  some- 
villages  having  only  one  long,  paved  street 
with  a  row  of  houses  on  either  side,  like  many 
of  our  own  villages.  This  peculiarity  of  the- 
Konkan  villages  can  be  seen  everywhere 
upon  the  large-scale  maps  of  the  Kolaba  and 
Ratnagiri  districts  (Fig.  2).  On  the  scale  o£' 
one  inch  to  the  mile,  it  is  possible  to-  show  the 
extent  of  the  village  site  more  accurately  than 
by  the  conventional  dot  or  smaH  circle  of 
ordinary  maps.  This  lantern  slide  shows  a  bit 
of  Ratnagiri  district  around  the  head  of  one  of 
the  numerous  creeks  which  run  up  twenty 
miles  from  the  sea.  It  will  be  observed  that  the 
small  squares,  or  rhombs,  or  other  geometrical 
figures,  by  which  cartographers  indicate  home- 
steads or  clusters  of  houses,  are  peppered  alk 
over  the  surface,  so  that  the  houses  of  one 
village  along  a  stream  almost  joio  00  to  those, 
of  the  village  above  it  or  below  it.  Towards 
the  southern  end  of  the  district  the  villages 
break  up  definitely  into  scattered  hamlets. 


Fio-  2. 
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What'  has  been  said  of  Ratnagfiri  is  tnie 
equally  of  the  State  of  Sawantwari  adjoining 
•it, '  which  has  had  only  five  plague  deaths 
several  }i^ars  ago,  besides  some  fifty  deattis 
amon'g:  fugitives  from  neighbouring  i>lague 
distifcts.  Also  the  Portuguese  territory  of 
<70a,  with  a  far  denser  country  population 
*han  any  of  the  British  districts  to  the  east  nf 
•the  Ghdts,  but  scattered  in  innumerable  small 
clusters  of  houses  or  bamboo  huts  beside 
their  gardens  and  fruit  groves,  is  reported  to 
have  had  no  plague,  although  it  is  in  constant 
communication  with  Bombay  by  sea,  and  with 
Dharwar  and  Belgaum  by  hill  roads  and  the 
railway. 

Plague-stricken  Villages  East  of  the 
Ghats. 

Let  us  now  leave  this  populous  coast  region, 
happily  free  Irom  plague,  or  almost  free,  and 
cross  the  Ghdts  to  the  eastward.  The  easiest 
•of  the  mountain  niads  is  the  one  that  ascends 
^m  the  coast  to  the  hill  station  of  Mahab- 
leshwar,  and  descends  on  the  eastern  side  to 
<he  Southern  Maratha  Railway  at  Wathar,  a 
■distance  of  seventy  miles.  An  hour  or  two 
below  Mahableshwar  one  comes  in  sight  of 
an  altogether  different  kind  of  country,  and  a 
different  type  of  village  ftwn  those  west  of  the 
<?hdts.  First,  there  is  the  upper  basin  of  the 
"Krishna  river,  with  gigantic  precipitous  sides 
■of  red  rock  and  a  perfectly  flat  bottom,  shaped 
iiked  one  of  those  oval  bath  tubs  that  are  in 
common  use  in  India.  This  lies  in  the  district 
•of  Satara  and  ialuka  of  Wai,  which  was  full 
■of  plague  last  cold  weather,  some  of  the 
plague  villages  being  in  sight  on  the  flat  plain 
below  the  carriage  road.  After  passing 
through  the  plague -stricken  town  of  Wai,  the 
road  continues  due  east  over  characteristic 
Deccan  country,  which  is  shown  in  this  lantern 
slide  extracted  from  the  survey  map  one  inch  to 
Ihemile  (Fig.  3).  It  will  be  seen  that  the  villages 


are  now  large  compact  squares,  at  intervals  of 
several  miles  on  a  flat  ground  absolutely  baris 
of  intermediate  bouses  or  hamlets.  In  this 
small  piece  of  map  are  included  villages  whose 
names  recur  several  years  in  the  plagu^  returns. 
X  shall  not  give  particuUtrs  of  afay  of  thei^ 
Satara  villages,  as  I  hav^  others  froni  districtit 
farther  south.   But  the  type  Is  the  same  in  all 


Villages  of  Satara. 

those  black-soil  valleys  of  the  Deccan,  watered 
by  the  Krishna  and  its  numerous  affluents. 
What  Sir  Thomas  More  said  of  the  towns  of 
his  media;val  Utopia  may  be  said  of  them  : — 
"  Whoso  knoweth  one  of  them  knoweth  theih 
all,  they  be  all  so  like  one  to  another, 
as  far  forth  as  the  nature  of  the  place  per- 
mitteth."  They  are  ail  mud  villages  enclosed 
within  a  ring  fence  of  bushes,  sometimes  with 
gates  and  remains  of  a  wall.  Many  of  them 
are  large,  with  populations  up  to  4,000  or  over, 
comparatively  few  of  those  that  recur  in  the 
plague  lists  having  their  population,  as  given 


DSATHS  FROM  PUGUE  IN  SEVEN  VILLAGES  NEAR  HuBLI,    FROM    1898  TO  I9O4. 


Pop.  is 
iB«c. 

Tillage. 

1893. 

1900. 

1901. 

1901. 

190J. 

'  Total. 

1 

Byahatti      . .    . . 

799 

36 

"5 

229 

271 

43 

1.453 

2,203 

Ingalhalli 

810 

60 

186 

202 

35 

i»293 

1,306 

Bhandiwad    . . 

485 

23 

44 

1 

27 

17 

596 

2.548 

"3 

84 

101 

123 

So 

1,161 

3.915 

349 

98 

342 

261 

126 

1,176 

2.7'3 

Hebsor  

270 

334 

155 

■  759 

1,701 

Yargupi»     . .    . . 

356 

10 

81 

Id  572 
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on  the  margin,  under  four  figures.  In  the 
first  season  of  plague  amongst  them,  1898, 
6ome  villages  lost  more  than  a  fourth  part  of 
their  inhabitants  in  two  or  three  months. 
Thus  the  village  of  Shelwadi,  taluka  of 
Navalguod,  district  of  Dharwar,  with  a  popu- 
lation of  4,222,  had  1,126  plague  deaths  in 
eight  ve^  of  Octoher,  November,  and  De- 
cember. In  Table  I.  (p.  815)  I  have  taken  out 
the  figures  for  a  cluster  of  seven  villages  in  the 
taluka  of  Hubli,  to  show  the  severity  of  their 
first  plague  season,  and  the  extent  to  which 
they  have  suffered  in  subsequent  years. 

Two  villages  which  I  visited,  one  twelve 
miles  from  Belgaum,  the  other  seven  miles 
from  Dharwar,  will  serve  as  samples  of  the 
large  villages  in  the  black-soil  basin  of  the 
Krishna,  each  of  them  having  had  five 
epidemics  in  the  course  of  seven  years.        j,. . 

A  Belgaum  Villagx. 
The  Belgaum  village  was  considered  a  rich 
one,  the  bulk  of  the  cultivators  being  prosper- 
ous Lingayats.  The  population  in  1891  had 
been  4,586,  it  had  an  area  of  2,600  acres,  and 
it  was  the  cattle<market  for  the  extensive  pas- 
tures on  the  hills  and  downs  to  the  north-west. 
The  800  houses  of  the  village  covered  64  acres, 
about  600  of  them  occupied  by  Lingayats  and 
other  castes  of  Hindus,  200  by  Mohammedan 
butchers  and  cattle-dealers  in  a  separate 
quarter.  It  was  enclosed  by  a  ring  of  bushes, 
outside  which  was  the  invariable  mud-hole  or 
so>caUed  tank,  with  the  Hindu  buming-ghdt 
and  the  Mohammedan  burial-place  on  its  high 
bank.  The  houses  stood  upon  a  series  of 
slight  elevations  and  declivities,  in  fairly  wide 
streets  or  lanes ;  they  were  close  together  in 
rows,  but  there  was  no  extreme  congestion. 
They  were  nearly  all  built  of  mud  upon  earthen 
foundations ;  but  some  were  raised  a  foot  or 
two  on  stone  plinths,  and  had  a  few  courses  of 
stone  in  their  walls  above  the  plinths,  the 
stone  being  procurable  from  a  quarry  in  a  hill 
three  miles  distant.  As  it  was  the  dry  season, 
there  was  much  dust  everywhere,  and  a 
general  look  of  sordidness,  unrelieved  by  a 
single  amenity  excepting  an  occasional 
carved  doorway  and  two  or  three  verandahs. 
Some  of  the  houses  had  been  rebuilt  within  a 
few  years,  one  last  year,  on  the  old  foundations. 
Some  had  considerable  back  yards,  very  ill 
kept,  but  most  had  no  curtilage  whatever.  Yet 
in  a  perambulation  of  the  village  site,  one  met 
with  nothing  strikingly  offensive  to  sight  or 
smell. 

There  had  been  147  deaths  from  plague 


firom  August  to  October,  but  no  new  cases  for 
six  weeks,  and  the  only  evidence  of  the  recent 
visitation  was  a  number  of  padlocked  doors<» 

This  outbreak  was  the  fifth  since  1898,  and 
the  slightest  hitherto.  I  have  compiled  froi» 
the  records  the  following  Table  showing  the- 
whole  history  of  plague  in  this  village 


Five  Outbucaks  op  Plague  in  a  Villagk 
NEAK  Bblgauic.  {Poptdati<m  4,586.} 


Teu. 

Wont  Moutfai. 

Deaths. 

1898 

JoDc-Aagnst 

375 

1899 

August,  September 

74" 

1900 

1901 

July,  Angust 

336 

IQ02 

September,  October 

225- 

1903 

1904 

August,  September 

>43 

Total    ..  .. 

1824 

The  enormous  loss  of  life  in  1899,  over  seven 
hundred,  was  Celt  in  the  census  of  1901,  which 
showed  a  great  reduction  from  that  of  189 
and  the  aggregate  loss  of  two-fifths  of  the 
population  in  seven  years  must  have  left  a 
good  many  houses  empty.  I  examined  only 
two  of  these,  in  which  there  had  been  death* 
.a  few  weeks  before.  They  were  both  old  and 
crumbling,  built  of  sheer  mud,  without  plinths, 
standing  side  to  side  on  a  slight  declivity  of 
the  main  street.  Each  consisted  of  a  ^ngle- 
square  room,  without  window  or  back  door^ 
with  aa  oil-mill  occupying  the  centre  of  the 
worn  earthen  floor,  the  occupants  of  both 
having  been  oilmen.  The  party  wall  between 
them  was  of  mud,  only  six  or  sn-en  feet  high 
and  crumbling  at  the  top,  so  that  the  house» 
were  open  to  each  other  across  the  whole 
pitch  of  the  begrimed  roof.  Plague  death» 
had  occurred  in  both,  and  in  one  of  them  five 
had  died  out  of  a  family  of  six.  There  were 
several  other  padlocked  doors  on  the  opposite 
side  of  the  street,  and  at  intervals  in  the  rows 
of  houses  elsewha«.  Most  of  the  houses,  1 
was  told,  had  been  visited  in  one  or  oth«-  of 
the  five  epidemics,  those  which  escaped  in  one 
season  being  invaded  in  another ;  whilst  some 
houses  had  had  the  infection  in  them  time 
after  time. 

While  the  infection  had  crept  about  to  all 

parts  of  this  village  site,  it  was  the  unanimous 
opinion  that  it  always  began  in  a  certaia 
quarter,  the  high  ground  on  the  northern 
side,  next  to  the  high  road,  which  was  th& 


ywi*  t6,  1(05. 


JOURNAL  OF  THE  SOCIETY  OF  ARTS, 


817 


particular  quarter  of  the  Mohammedan  but- 
chers and  cattle-dealers.  The  Lingayat  culti- 
vates had  a  bitter  grievance  against  their 
Mussulman  neighbours,  which  they  tried  to 
interest  me  in,  having  mistaken  me  for  a 
person  of  authority.  Slaughtering  of  cattle, 
sheep  and  goats,  curing  of  meat  for  the  Bom- 
bay market,  dressing  of  hides,  and  the  like, 
were  the  chief  industry  of  that  quarter  of  the 
village.  There  was  no  regular  slaughter  house, 
but  each  householder  used  his  house  or  the 
space  before  or  behind  it,  for  killing  in,  the 
flayed  carcases  and  skins  being  in  evidence  as 
one  walked  past ;  and  of  course  the  whole  soil 
of  this  elevated  comer  of  the  village  was  satu- 
rated with  the  blood  and  ofEal  of  many  years 
and  swarmed  with  rats,  as  shambles  always 
do.  A  year  ttt  two  before,  the  sanitary  inspec- 
tor from  Belgaum,  a  native  oflBcial  of  the  third 
rank,  had  made  a  report  upon  the  nuisance, 
recommending  that  the  Mohammedans  should 
be  removed  to  a  new  site  outside  the  village, 
which  could  have  been  found  for  them  with 
the  greatest  ease  not  fax  off;  but  the  Commis- 
sioner had  not  moved  in  the  matter,  and 
the  anger  of  the  Lingayat  farmers  was  un- 
appeased. 

A  Dhakwar  Village. 
I  shall  take  next  a  somewhat  different 
sample  of  these  villages,  which  also  has  had  five 
epidemics  of  plague  in  the  last  seven  years, 
but  not  so  severe,  and  curiously  enough  always 
three  or  four  months  later  in  the  season,  as 
this  Table  shows  :— 


Five  Outbsraes  of  Plagub  in  a  Village 
NBAJL  Dhajiwar.   (Popolatiwi  4tb6i.) 


Ywr. 

WontMonthi. 

PlsffUB  Desittn. 

1898    ..  .. 

Dec. 

lOI 

1899    ..  .. 

igoo-i..  ,. 

Jan.,  Feb. 

229 

1901-2..  .. 

1902-3..  .. 

Jan  ,  Feb. 

175 

1903-4-. 

Much 

"904-5" 

Jan. 

3» 

722 

This  village  was  a  purely  agricultural  one, 
with  no  cattle  trade  ;  which  is  the  common 
type  on  the  rich  black  plain,  or  desk,  extending 
eastwards  from  Dharwar.  The  road  all  the 
way  from  the  city  passed  through  an  unbroken 
expanse  of  «heat,  jowar,  and  cotton,  many  of 
the  wheat  fields  being  of  20  acres.   The  area 


of  the  village  in  question  was  about  2,000 
acres,  but  much  of  it  was  in  the  hands  of  a 
few  large  farmers.  The  patel  of  the  village,  a 
headman  in  stature  as  well  as  in  name,  farmed 
100  acres,  another  resident  farmed  200,  and 
several  who  were  resident  in  Dharwar  city 
were  also  large  owners  and  occupiers.  About 
a  fourth  part  of  the  villagers  were  labourers 
who  held  no  land,  many  having  lost  it  by 
mortgaging  to  the  wealthier  villagers,  or  to 
pleaders  in  Dharwar,  who  had  thtis  acquired 
their  large  farms.  The  village  had  once  been 
defended  by  a  wall,  and  still  retained  two 
gates.  Although  it  contained  a  number  of 
well-to-do  fanners,  it  did  not  contain  a  single 
^akka  dwelling-house.  The  houses  were  all  erf 
m'ud,  many  of  them  raised  about  a  foot  atcve 
the  road  on  plinths  of  stone,  which  was  got 
from  a  hill  overlooking  the  village  on  the 
north.  There  was  only  one  masonry  structure 
— a  variegated  marble  hall  with  open  top 
galleries,  for  public  meetings,  which  had  been 
built  recently  1^  subscription.  The  streets 
or  lanes  were  fairly  wide,  unpaved,  and  deep 
in  dust.  Few  of  the  houses  had  verandahs, 
and  they  were  all  equally  common  or  mean. 
The  usual  ground  plan  was  three  rooms, 
one  behind  the  other,  with  a  back  door 
opposite  to  the  street  door,  but  without 
windows,  the  cattle  being  kept  in  the  apart- 
ment next  the  street.  All  round  the  backs 
of  the  houses  ran  a  space'  which  was 
enclosed  in  places,  traversed  by  not  over-clean 
footpaths,  and  overgrown  with  bushes ;  but  in 
the  dry  weather  it  was  not  notably  filthy,  and 
there  appeared  to  be  no  particular  need  for 
what  is  called  nllage  sanitation  ;  at  least  one 
did  not  see  where  the  sanitation  was  to  begin, 
so  long  as  the  streets  were  unpaved,  and  the 
whole  village,  except  the  marble  hall,  built  of 
mud.  At  the  date  of  my  visit  in  December, 
the  fifth  epidemic  of  plague  had  only  just 
begun,  but  it  appears  from  the  subsequent 
printed  returns  that  fourteen  died  of  plague  in 
December  and  eighteen  in  January,  while  a 
continuance  until  March  was  probable,  accord- 
ing to  precedent. 

Plague-villages  of  thb  North-West. 

Time  will  not  allow  me  to  describe  in  detail 
other  plague  villages,  and  I  regret  especially 
that  I  must  pass  over  the  much  better  type  of 
village  in  Gujarat,  in  which  the  houses  are 
mostly  built  of  brick  (but  sometimes  repaired 
with  mud),  raised  on  pliuths^commodious, 
and  not  without  traceoi^^^A^Ogl^b^e 
Bombay  Presidency,  and  coming  nexPto  the 
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North- West,  which  is  now  by  far  the  wmst 
seat  of  plague,  the  many  thousands  of  villages 
which  have  had  the  infection  in  them  are  of  a 
very  uniform  type.  As  one  goes  westwards, 
the  compact  fort-Hke  aggregate  of  mud  walls 
and  fiat  roofs  becomes  more  distinctive,  anl 
throughout  the  whole  of  the  Punjab  that  is 
the  type.  We  have  left  behind  the  more  open 
and  irregular  formation  of  the  small  Bengali 
village,  with  clumps  of  trees  or  bushes 
between  the  several  homesteads,  patches  of 
kitchen  garden  among  the  trees,  and  creepers 
overrunning  the  verandahs.  High  pitched 
tiled  roofs  succeed,  and  after  these  thatched 
.  roofe  with  broad  drooping  eaves,  until 
at  length  we  come  west  of  Allahabad  to 
the  naked  mud  walls  and  flat  roofs  of  the 
North-West,  without  a  single  amenity  that  the 
eye  can  rest  on,  and  in  many  cases  without 
even  a  tree  beside  the  village  well.  The 
interior  of  these  villages  is  not  unlike  that 
which  I  have  already  described  for  districts  of 
the  south,  but  the  houses  are  often  huddled 
together,  with  narrow  winding  lanes  between 
the  rows,  and  sometimes  in  compact  blocks, 
back  to  back  and  side  to  side,  with  no  intervals 
at  all.  I  shall  take  an  extreme  instance  from 
a  large  and  wealthy  village  of  JuHundur. 
Jullundur  is  one  of  the  most  fortunately  situ- 
ated districts  of  the  Punjab,  and  its  villagers 
are  proverbially  well  satisfied  with  their  lot  in 
life.  They  have  a  soil  renowned  for  its  fertility, 
and  they  have  water  so  easily  reached  by  wells 
wherever  they  may  sink  them,  that  they  can 
dispense  with  irrigation  canals,  and  need  not 
pay  two  or  three  rupees  an  acre  for  watering 
their  crops.  If  they  are  poor  it  is  because  the 
pressure  of  population  is  great,  being  indeed 
about  6co  to  the  square  mile,  and  the  highest 
in  the  Punjab  ;  but  the  signs  of  poverty,  or  at 
all  events  of  distress,  are  not  at  all  obvious  to 
the  passer-by,  and  the  people  are  of  good 
physique.  The  district  was  the  first  in  the 
Punjab  to  be  infected  with  plague,  and 
in  the  last  four  years  it  has  lost  100,000  by  that 
cause ;  at  the  time  of  my  visit,  those  who  were 
dying  were  said  to  be  robust  men  and  women 
in  the  flower  of  their  age. 

A  Plague-village  of  Jullundur. 
The  particular  village  which  I  am  about  to 
describe  bad  a  past  history  of  plague,  but  I 
am  unable  to  give  it,  as  the  Punjab  Govern- 
ment does  not  tabulate  and  print  its  returns 
from  villages,  as  the  Bombay  Government  has 
done  from  the  beginning.  Its  population  was 
about  3,000,  and  it  had  lost  about  250  by 


.plague  la  the-  moQths  of  March  and  April 
preceding  (1904).  The  greater  number  of 
those  deaths  bad  come  from  a  square  block 

of  houses  [and  from  one  or  more  like  it) 
which  had  the  most  remarkable  construc- 
tion that  I  saw  anywhere  in  India.  It  was 
literally  a  hive  of  some  thirty  or  forty  mud 
cells.  A  narrow  passage  ran  round  the 
square,  with  doors  at  intervals  in  the  dead 
wall.  Entering  by  a  door  near  a  comer  of  the 
square,  one  came  into  a  room,  which  somehow 
held  a  cow  or  bullock  as  well  as  the  family, 
and  had  a  hatch-like  opening  in  the  fiat  roof 
with  a  ladder  to  ascend  by.  On  reachiog  the 
roof  one  found  that  it  was  a  continuous  expanse 
of  thirty  or  forty  smalt  squares  like  those  of  a 
chess-board,  marked  off  from  each  other  only 
by  ridges  of  mud,  which  one  had  to  step 
across  in  walking  a  distance  of  some  thirty  or 
forty  yards  to  descend  by  another  ladder  at  the 
opposite  comer.  Each  of  the  thirty  or  foi^ 
square  roofe  had  a  round  hole  in  the  middle, 
invariably  covered  by  an  earthenware  cap  like 
an  inverted  flowerpot.  Close  to  this  mud 
block,  separated  from  it  only  by  the  six-foot 
passage,  was  a  group  of  ten  or  fifteen  brick 
houses  two  and  three  storeys  high,  with  win- 
dows, balconies,  and  the  usual  features  of  the 
pakka  houses  of  towns ;  this  was  the  only 
masonry  quarter  of  the  village,  holding  about 
a  twentieth  of  the  population.  I  could  not 
learn  whether  its  residents  had  escaped  alto- 
gether the  infection  which  was  so  violent  in 
the  mud  block  next  to  it,  but  it  was  certain 
that  most  of  the  plague  cases  bad  been  in  the 
latter,  or  in  another  like  it,  some  cells  being 
pointed  out  in  which  as  many  as  four  persons 
had  died.  Most  or  all  of  the  apartments  were 
now  retenanted,  and  there  had  been  no  sign 
of  a  revival  of  the  infection  down  to  the  middle 
of  January  last.  In  another  village,  at  the 
other  end  of  Jullundur  district,  I  mounted  the 
roof  of  a  block  of  houses  in  the  Mohammedan 
quarter,  thinking  to  find  a  continuous  expanse 
like  the  former ;  but  in  that  instance  there  were 
cattle-pens  and  one  or  two  allejrs  in  the  midst 
of  it. 

Plagub  in  the  New  Villages  of  thb 
Chenab  Colonv. 
Having  been  told  that  the  new  regulation 
villages  of  the  Chenab  and  Jhelum  colonies 
had  had  plague  in  them  equally  with  the  <dd 
Punjab  villages,  which  was  not  at  all  what  one 
would  have  expected  in  recently  occupied  sites, 
I  visited  both  colonies  to  see  how  the  matter 
really  stood.   I  found  from  the  printed  figorei 
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of  1904,  that  the  district  of  Jhanj^,  which  in- 
cluded fully  three- fourths  of  the  Chenab  colooy 
(now  the  Lyallpur  district)  had  had  4,000 
deaths  from  plague,  nearly  all  in  April  and 
May,  1904,  which  was  only  a  tithe  of  the  rate 
of  other  Punjab  districts  equally  populous ;  and 
that  the  soutliern  tahsil  of  Gujranwala,  which 
included  the  rest  of  the  new  Chenab  villages, 
had  had  far  less  plague  than  the  three  other 
tahsils,  where  the  villages  were  old.  Still, 
there  had  been  plague  in  the  new  villages,  one 
of  those  which  I  visited  having  had  thirty 
deaths  in  the  month  of  December,  1903,  with 
a  prospect  of  more  if  the  villagers  had  not 
cleared  out  into  the  jungle,  and  another  near 
it,  but  built  two  years  earlier,  before  the  regu- 
lation plan  was  adopted,  having  had  sixty 
deaths.  There  are  more  than  a  thousand 
such  new  villages  in  the  Chenab  colony,  which 
have  been  built  within  the  last  twelve  or 
thirteen  years.  The  colonists  are  in  great 
part  retired  sepoys  of  the  Sikh  regiments,  with 
their  subadars,  or  native  oflScers,  as  the 
lumbardars  of  villages.  Sepoys  received  grants 
of  18  acres,  some  officers  a  square  of  38  acres, 
others  two  such  squares,  paying  a  smalt  land 
tax,  as  well  as  so  much  per  acre  for  the  use  of 
the  canal  water  for  irrigating  their  fields. 
The  land  is  now  nearly  all  taken  up,  and  is 
producing  heavy  crops  of  wheat,  cotton,  and 
sugar,  the  export  of  wheat  from  this  district 
being  one  of  the  largest  from  India,  as  the 
railway  traffic  showed. 

The  regulation  village  which  I  visited,  about 
six  miles  across  country  from  the  railway,  was 
a  great  improvement  in  some  respects  upon 
the  ordinary  hugger  mugger  of  an  old  Punjabi 
village.  It  was  laid  out  in  regular  squares 
with  wide  roads  between  ;  the  compounds  were 
roomy,  with  the  dwelling-houses  kept  apart 
from  the  cattle  sheds  ;  a  certain  elevation  had 
been  prescribed  for  all  dwelling-houses,  per- 
haps ten  feet  or  more,  just  as  our  own  Local 
Boards  have  raised  the  height  of  all  new 
country  cottages.  But  the  Public  Works  De- 
partment had  left  the  colonists  a  free  hand  in 
the  matter  of  building  materials,  and  they  had 
built  their  villages  of  sheer  mud.  In  the  village 
I  am  referring'  to  there  was  not  a  single  kiln- 
burnt  brick  except  in  the  facing  of  the  village 
well,  and,  so  far  as  I  could  see,  there  were 
not  even  sun-dried  bricks  in  the  walls  of 
houses.  The  whole  village  was  a  hasty 
pudding  of  crude  mud  walls,  some  of  which 
were  already  cracked.  When  I  asked  to  see 
some  house  in  which  there  had  been  plague  I 
was  shown  a  closed  door  a  few  feet  behind  the 
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chair  of  state  in  which  I  was  seated  at  the- 
c'css-roads  of  the  village;'  it  was  a  small 
corner  house  or  shop,  apparently  a  single  room, 
without  a  window,  in  which  two  cooks  had 
died  of  plague ;  the  mud  wall  was  cracked  in 
places,  and  bad  one  or  two  round-  holes  in  it 
which  looked  suspiciously  Uke  rat  holes.  AIL 
the  new  villages  of  the  colony  are  built  of  mud, 
except  those  few  which  have  the  good  fortune 
to  be  stations  on  the  railway. 

Plague  in  the  Old  Villages  of 
Shahpur. 

The  other  irrigation  colony,  between  the 
Chenab  and  the  Jhelum  rivers,  is  now  being 
planted  throughout  the  jungle  of  Shahpur  dis- 
trict, following  the  lines  of  the  Jhelum  Canal. 
Last  year  Shahpur  had  the  enormous  mortality 
of  33,000  from  plague  among  470,000  people, 
most  of  it  in  the  time  of  the  wheat  harvest.  I 
suppose  that  some  small  part  of  it  occurred  in 
the  new  villages,  but  if  the  instances  which 
I  saw  were  fair  samples,  most  of  it  must  have 
come  from  old  villages,  of  which  there  are 
many  within  the  valley  of  the  Jhelum,  depend- 
ing, as  of  old,  on  wells  and  on  the  rainfall  for 
their  harvests.  The  three  villages  which  I 
saw  at  close  quarters  were  within  a  few  miles 
of  each  other,  all  raised  conspicuously  above' 
the  dead  level  of  the  plain  on  conical  mounds 
of  black  earth.  Their  mud  houses  covered 
the  sides  and  summit  of  these  mounds,  which 
were  doubtless  formed  by  the  dibris  of  former 
villages  upon  the  same  site,  and  may  have 
been  growing  by  accretions  of  rubbish  ever 
since  the  time  when  Alexander  overthrew 
Poms  on  a  battlefield  not  many  miles  distant. 
They  looked  the  filthiest  and  most  dilapidated 
villages  that  I  had  seen  anywhere,  and  were 
credibly  said  to  be  swarming  with  rats.  Each 
of  them  had  lost  about  a  fourth  part  of  the 
population  by  plague  the  year  before. 

Before  I  leave  the  villages,  which  have  nine- 
tenths  of  all  the  practical  interest  for  plague,  I 
will  give  a  few  minutes  to  two  questions  about 
them.  First,  is  there  any  real  need  or  excuse 
for  all  this  mud  building  ?  and,  secondly,  are 
the  large,  compact,  fort-like  villages  necessary 
and  likely  to  continue  ? 

Mud  Walls. 
First,  as  to  thealmost  universal  mud  wallsand 
roofs  in  the  North- West.  In  the  Punjab  dis- 
tricts which  suffer  the  extremes  of  heat  and 
cold,  the  excuse  is  made  that  mud  walls  are 
the  coolest  in  the  hot  ift^tet^'©t!?t5'?test 
in  the  cold.    But  the  more  general  ci^ana- 
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tion  is  undoubtedly  the  ease  and  small  cost 
with  which  mud  houses  can  be  run  op.  On 
that  point  I  nr?y  be  pennitted  to  quote  a  few 
sentences  by  the  late  Mr.  Frederick  Growse* 
who  gave  much  attention  to  Indian  architec- 
ture, and  did  much  to  revive  the  native  building 
arts  in  his  Collectorate  of  Bulandshar  : — 

Replying  to  a  circular  of  the  year  1888  on 
the  question  of  village  sanitation,  he  wrote : — 
-  "Under  such  supervision,  an  ordinary  Indiui 
villsge  voold  in  the  coarse  of  a  few  years  be  less 
repnlaiTe  in  appearance  than  it  is  at  present,  but  I 
doubt  whether  the  death-retums  would  be  materially 
reduced.  .  .  .  The  real  scourge  of  the  countfy  is 
fever.  This  is  felt  all  the  year  round,  and  will  con- 
tinue to  be  so  until  the  people  adopt  a  more  rational 
style  of  house-building.  At  present  the  ordinary 
mode  of  procedure  is  to  dig  a  pit,  and  with  the  clay 
extracted  from  it  to  raise  a  wall  on  its  margin  and 
roof  it  over  for  a  habitation,  the  floor  either  re- 
matniag  several  feet  below  the  surface  of  the  ground 
outside,  or  being  partly  filled  up  with  the  first  rub- 
bbh  that  comes  to  hand.  ...  In  no  country, 
however  barbarous,  is  such  a  style  of  building  in 
vogue.  It  has  been  adopted  in  these  provinces  on 
account  of  the  tenacity  of  the  ordinary  clay  soil, 
wluch  thus  lends  itself  readily  to  the  purpose.  But 
if  in  other  countries,  where  poverty  is  as  much  felt  as 
in  India,  building  materials  have  iuvanably  to  be 
brought  from  a  distance,  the  same  necesaty  should 
be  recognised  here." 

Again,  referring  to  the  district  of  Fatehpur, 
he  says : — 

"  Thus,  for  want  of  skilled  labour,  the  villages  are 
all  exceptionally  mean -looking  collections  of  mud 
hovels;  and  the  towns  which  sprang  up  under  the 

Oudh  Nawabs  are  all  in  decay   If  the 

standard  of  living  is  low,  it  is  more  so  from  habit 
than  from  absolute  lack  of  means ;  large  Sums  are 
yearly  expended  cm  the  only  public  works  which  a 
Hindu  Ordinarily  recognises,  namely,  temples  and 
b  ithing-tanks. ' ' 

The  alluvium  of  the  whole  North-West  makes 
a  suflScientty  tenacious  clay,  and  the  black 
soil  of  the  Deccan  valleys  is  even  more  sticky. 
The  former  can  easily  be  burnt  into  bricks, 
while  there  is  always  red  soil  suited  for  brick- 
making,  or  a  stone  quarry,  at  no  great  distance 
from  the  black  cotton  soil.  When  I  asked  the 
lumbardar  of  one  of  the  new  villages  in  the 
Chenab  colony,  "  Why  do  you  not  have  ^kka 
houses?"  he  answered,  "We  are  very  poor 
men."  But,  as  Mr.  Growse  said,  the  poor 
standard  of  1  ving  is  more  irom  habit  than 
absolute  lack  of  means ;  other  countries, 
where  poverty  is  as  much  felt  as  in  India  (and 
more  felt  than  in  the  Chenab  colony),  employ 
village  masons  and  carpenters,  and  they  have 


shown  their  progress  in  well-being  first  of  all 
in  the  improved  housing  of  the  peasantry. 
This  has  been  the  recognised  test  in  Ireland 
io  the  last  fifty  years,  and  in  Scotland  the 
great  advance  in  tiie  latter  part  of  the 
eighteenth  century  was  shown  in  nothing  so 
much  as  the  disappearance  of  such  "  auld 
clay  biggins  *'  as  Burns  was  bom  in.  Yet  in 
India  mud  villages  have  entered  on  a  new 
lease,  nnder  the  atispices  of  the  Public  Works 
Deparbneot. 

Sanitarv  Advantages  of  Hamlets. 
As    to    the    large,    compact,   fort  -  like 
villages  which  are  peculiarly  the  seats  of 
plague  infection.    It  passes  as  an  axiom  in 
India  that  small  villages  and  hamlets  may  be 
almost  left  to  take  care  of  themselves  in.  a 
sanitary  respect.   The  axiom  is  embodied  in 
the  Government  Revenue  Handbook,  and  it 
recurs  time  after  time  in  the  replies  to  two 
circulars  on  village  sanitation  issued  in  188S 
and  1893.   What  was  thus  obvious  in  times  of 
cholera  is  not  less  obvious  in  the  present  time 
of  plague.  The  advantages  of  hamlets  are  even 
more  marked  in  the  latter,  for  the  Bheels  of 
Western   Khandesh,   who  were   among  the 
chief  victims  of  cholera  in  the  last  famior, 
are  said  never  to  have  plague  in  their  rude 
hamlets  or  moveable  camps,  although  the  infec- 
tion has  been  disastrous  in  the  settled  villages 
of  Eastern  Khandesh.     The  same  escape 
from  plague  of  small  and  moveable  hamlets 
was  remarked  by  Colvill  in  his  tour  through 
the  plague  districts  of  Mesopotamia  In  1874. 
The  trouble  always  and  everywhere  has  been 
from  crowded  sites  too  long  inhabited  without 
drainage.    The  more  compact  the  site,  or  the 
greater  the  congestion  of  houses  upon  it,  the 
more  will  the  soil  be  filled  with  organic  im- 
purities.   It  is  well  known  that  soil  has  the 
property  of  breaking  up  organic  matters  by 
oxidation  and  nitrification,  that  it  filters  off 
and  retains  organic  substances  suspended  or 
dissolved  in  water,  arrests  the   action  of 
ferments,  and  retains  bacteria  io  its  upper 
layers.    But  if  the  upper  stratum  be  saturated 
with  organic  matters  beyond  the  power  of  the 
soil  to  enter  into  combination  with  them,  each 
new  accretion  sinks  down  more  or  less  slowly 
to  the  deeper  layers  unchanged,  there  to 
undergo  putrefaction  or  reduction  by  ferments, 
so  that  beyond   a   certain   point    the  self- 
cleansing  action  of  the  soil  breaks  down.  The 
limit  of  endurance  is  passed  constantly  in  old 
inhabited  sites,  whereas  in^fields  pastured  ^ 
cattle  or  sheep,  oai9ira«nqndi6ifG^t>@ng,  the 
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^-holesome  ch«mistiy  of  the  soil  goes  od  from 
season  to  season  without  check.  That  the 
iaCection  of  plague  resides  in  the  ground  is 
now  accepted  bj  eveiy  practical  man  in  India 
who  has  been  on  plague  duty,  and  is  perceived 
intuitively  by  the  people  themselves. 

Centre  of  Plague  in  Oudh. 
Such  being  the  correct  scientific  theory  of 
lilague,  one  may  find  in  it  one  reason  why 
those  parts  of  India  .which  have  the  rural 
population  least  congested  ia  particular  spots 
should  have  had  little  plague  or  none.  I  have 
^fiven  the  instance  of  the  Konkan  somewhat 
fully,  and  have  a  few  remarks  to  make  about 
Oudh.  The  Oudh  landscape  is  always  pleasing. 
There  are  other  provinces,  such  as  Gujarat, 
which  may  dispute  with  Oudh  the  title  to  be 
the  Garden  of  India,  but  it  is  certainly  the 
£:arden  of  the  north-western  plains.  It  is  the 
province  of  hamlets  or  small  villages,  and  of 
a  resident  nobility  and  gentr}*.  Plague  has 
not  been  absent  firom  Oudh  ;  for,  two  or  three 
•of  the  districts  in  the  south  and  east,  along 
<he  Ganges,  have  Had  large  mortalities.  As 
the  Government  of  the  United  Provinces  does 
not  print  full  details  of  the  villages  infected 
with  plague,  one  has  to  find  out  by  personal 
inquiry,  and  I  was  advised  to  choose  Fyzabad 
as  a  characteristic  part  of  Oudh.  In  the  week 
before,  that  district  had  returned  no  deaths 
from  plague ;  and  the  question  was,  What  kind 
of  villages  did  these  come  from  ?  One  of  the 
four  tahsils  of  the  district  had  to  be  talcen  as  a 
cample,  and  the  Fyzabad  tuhsil  was  the  most 
<onvenient.  It  appeared  that  a  full  half  of  all 
the  plague  deaths  in  it  were  being  returned  by 
one  village,  ten  miles  from  the  city,  which  I 
went  to  see  accompanied  by  the  tahsildar.  It 
«-as  a  large  market  village  of  over  4,000  people 
and  700  houses,  with  voy  little  agriculture 
^chiefly  sugar-cane)  and  much  cattle  trade, 
flnore  than  half  the  population  being  Moham- 
medans. The  Sanitary  Inspection  Book,  one 
of  those  ordered  by  Government  circular  of 
1893  to  be  kept  in  large  villages,  contained  at 
various  dates  severe  strictures  upon  the 
«qualid  condition  especially  of  two  of  its  nine 
fnahalias,  and  remarks  on  the  slaughtering 
of  cattle  by  certain  butchers  in  their  houses, 
and  00  the  common  practice  of  killing  sheep 
and  goats  in  dwelling-houses.  There  had 
been  plague  in  it  two  years  ago,  and  at 
the  time  of  our  visit  one  whole  quarter  of 
the  village  was  evacuated,  owing  to  dead 
rats  having  been  found  and  to  plague 
cases    thereafter.     This   quarter  consisted 


of  the  same  two  mahallas  which  had 
been  censtved  as  specially  squalid  Itnig 
beEore  plague  appeared.  There  had  been  65 
deaths  so  for,  ^id  two  fresh  cases  that  day. 
The  other  chief  centre  of  plague  in  the  tahsil 
was  also  a  large  market  village,  with  a  popu- 
lation chiefly  Mohammedan.  A  few  other 
villages  had  been  returning  plague  deaths, 
but  none  of  them  more  than  t^n  in  all,  and  it 
did  not  appear  that  any  of  the  hamlets  had 
plague.  The  largest  purely  agricultural  village, 
with  1,600  people  and  2,400  acres,  of  which 
fully  half  were  cultivated,  was  distributed  in 
ten  hamlets,  and  had  no  plague.  On  an 
average  the  Oudh  districts  have  had  hardly 
more  than  a  third  as  much  plague  per  head  of 
population  as  the  districts  of  the  Agra  pro- 
vince, a  ratio  which  is  inversely  as  the  number 
of  hamlets  and  is  most  probably  dependent 
thereon. 

Hamlets  v.  Large  Villages. 

Are  there  any  reasons  why  the  more  whole- 
some kind  of  country  life  which  is  found  in 
Oudh  should  not  be  extended  to  other  parts  of 
the  North-West  ?  I  quote  a  few  sentences 
to  show  that  the  plan  or  type  of  large  compact 
villages  is  neither  ancient  nor  immovably  fixed 
even  now.  In  the  "Gazetteer"  of  Muzaffar- 
nagar  it  is  stated  : — 

"  When  Sikh,  Rofailla,  Gujnr,  and  Marbstta 
together,  or  in  turn,  ravaged  the  district,  no  small 
community  could  eziitt,  and  the  settlers  fell  back  on 
the  strong  villages  from  which  they  had  gone  forth. 
After  the  linal  pacification  in  1805,  colonies  were 
again  sent  out,  but  so  gradually  that  the  beginning 
of  not  a  few  flourishing  villages  is  still  remembered." 

Again,  as  to  the  tendency  to  return  to 
liamlets,  and  their  sanitary  advantages,  Mr. 
Adims,  formerly  collector  of  Benares,  wrote  in 
1888:— 

The  Sanitary  Commissioner  has  not,  X  think,  taluo 
note  of  the  maimer  in  which,  in  many  parts  of  these 
provinces,  the  villages  are  splitting  up.  The  villagers 
in  old  days  clustered  together  for  mutual  protection, 
but  now  they  find  they  can  live  close  to  their  fields, 
aud  hamlets  ha^-e  sprung  up  all  over  the  couatry." 

But  they  are  not  springing  up  in  the  Uack 
soil  valleys  of  the  Deccan,  nor  in  the  Punjab, 
except  in  cases  of  feud  between  one  part  of  a 
village  and  another;  and  it  will  appear  from 
what  I  am  about  to  read,  from  the  pen  of  Mr. 
Alan  Cadell,  that  there  arc  reasons  why  the 
large  villages  should  remain  large  : — 

"The  crowding  of  the  population  into  large 
\-illage3,"  he  writes,  "is  to  a  certain  extent  dis- 
advantageous, but  the  power  which  the  larg^tdtivat- 
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lag  comnmnitieB  have  acqnired  from  thdr  immben 
and  tbeir  wealth  ia  of  gteat  senrice  to  them  in. 
resisting  the  enctoachments  of  the  landlords ;  and  the 
people  must  feel  that  they  would  lose  in  unity  and 
defensive  power  if  they  were  scattered  over  several 
hamlets  instead  of  being  collected  together  in  the  old 
ancestral  village.  The  fact,  too,  that  nearly  all  the 
best  land  is  held  by  occupancy  tenants,  whose  fields 
are  situated  all  over  two  and  even  threeestates,  makes 
it  still  more  unlikely  that  any  large  number  of  tenants 
will  leave  their  present  dwdlings,  for  to  do  so  would, 
while  bringing  them  nearer  some  fields,  take  them 
away  fiurther  than  before  from  others,  and  to  effect 
changes  of  hereditary  fields  is  always  diflknlt  and 
generally  impos^le.'" 

Plague  in  the  Cities. 

The  circumstances  of  Bombay  are  so  special, 
if  not  unique,  that  it  would  take  a  whole  hour 
to  discuss  them.  Therefore  I  «hall  notbeg:in 
upon  them,  however  inviting  the  theme.  Foona, 
infected  from  Bombay,  has  had  severe  plague 
every  season  for  nine  years,  and  more  of  it  per 
head  of  population  than  Bombay  itself ;  the 
sanitary  problem  is  complex  there  also,  and 
cannot  even  be  stated  in  a  sentence  or  two. 
Karachi  and  Calcutta  I  did  not  visit.  I  will 
come  to  Benares,  as  a  good  sample  of  the 
North-Westem  cities. 

Benares. 

The  mahallas  or  wards  into  which  Benares 
is  divided  fall  into  two  classes— the  fakka,  or 
masonry  mafaals,  and  the  kaccha,  or  mud 
mahals.  The  separation  of  the  two  is  sharper, 
I  believe,  than  in  any  other  Indian  city,  and 
will  be  readily  understood  from  the  situation 
of  the  masonry  mahals.  They  are  that  famous 
range  of  houses,  temples,  and  terraces  which 
crowns  the  high  bank  of  the  Ganges  for  a  space 
of  nearly  two  miles.  Some  fifty  or  sixty 
thousand  of  the  population  are  housed  there, 
and  twice  as  many  more  in  the  kaccha  or 
mud-built  suburbs  which  extend  back  from  the 
river-side  quarter  over  a  radius  of  two  or  three 
miles.  These  kaccha  mahals,  however,  are 
not  all  equally  mean  in  construction  ;  for 
example,  the  road,  three  miles  long,  which 
runs  from  near  the  cantonment  to  the  railway- 
bridge  over  the  Ganges,  is  lined  on  both  sides 
all  the  way  with  houses  or  shops  of  brick 
raised  on  plinths.  The  pakka  mahals  along 
the  river  are  built  of  stone,  which  had  been 
brought  some  twenty  miles  down  the  Ganges, 
bom  the  extensive  quarries  near  Mirzapur. 
There  are  no  carriage-ways  through  this 
region,  but  only  a  maze  of  narrow  alleys,  with 
houses  on  either  hand  three  or  four  storeys 
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high,  and  innumerable   temples — a  perfect: 
rabbit-warren,  like  the  Closes  of  the  Higl> 
Street,  Canongate,  and    Cowgate    of  Old 
Edinburgh.   What  strikes  one  most  in  the  not 
unexciting  passage  through  this  maze  is  th& 
solidity  and  durability  of  the  structure  every- 
where.  The  walls  are  ctf  stone,  the  couxtyards. 
and  floors  are  paved  with  stone,  the  alleys  are 
laid  crosswise  with  long  slabs  of  stone,  which 
form  at  the  same  time  the  roofs  of  a  network 
of  sewers.   In  this  dense  mass  of  humanity, 
constantly   mixing  with  pilgrims   from  all 
parts  of  India,  there  has  been  hardly  any 
plague.     I  make   this   statement    on  the 
authority  of  the  police  inspector  who  accom- 
panied me,  as  well  as  of  the  Collector,  Mr. 
Radice,  who  wrote  as  follows  : — "  In  the  five 
years  we  have  had  plague  (this  is  the  fifth]  the 
fakka  mahals  have  been  ahnost  entirely  free 
and  in  the  sketch  plan  showing  the  incidence 
of  the  infection  on  the  several  quarters  of  the 
city,  which  he  was  good  enough  to  make  for 
me,  he  has  marked  only  one  small  spot  in  the 
riverside  quarter,  the  Gaighat,  which  had 
some  plague  in  1903.    On  the  other  hand,, 
the  mud-built  suburbs  and  the  villages  to  the 
west  of  the  city,  have  had  much  plague ;  for 
example,  this  year  a  maximum  of  nearly  400 
deaths  in  a  week  in  March.     In  driving 
through  them  one  could  tell  at  a  glance  where 
the  plague  was  likely  to  have  been ;  thtis,  on 
the  way  from  the  cantonment  to  the  city,  a 
certain  dip  in  the  road  is  lined  on  both  sides 
with  mud  houses  of  exceptionally  mean  ap- 
pearance, which  is  found,  on  reference  to  the 
plan,  to  be  the  Tiliabagh,  marked  as  having 
had  plague  "  every  year.'* 

Cities  of  the  North-West. 
In  all  the  other  cities  of  the  North-West, 
which  have  had  much  plague,  there  are  exten- 
sive quarters  of  mud-built  houses — in  Alla- 
habad, Cawnpore,  Agra,  Lucknow,  Bareilly. 
In  Lucknow,  beautified  as  it  is  with  palaces 
and  fine  houses,  the  relative  extent  of  the 
kaccha  mahals  seemed  to  be  enormous,  and 
the  mud  walls  of  so  dusty  and  friable  a  kind 
that  the  heavy  rain  of  December  had  been 
breaking  them  down.  Lucknow  this  year  has 
had  up  to  480  plague-deaths  in  a  week,  a  ratio 
higher  than  Bombay.  I  shall  give  a  single 
illustration  of  plague  in  Agra.  One  of  the 
patients  in  the  plague  hospital,  a  convalescent, 
was  a  little  girl,  the  sole  survivor  of  a  plague- 
stricken  family  of  nine.  On  proceeding  with 
the  assistant  medical  officecjo  see  the  house 
where  this  tragedy)i^«:ftdt^^{ta^dO$Q®und  it 
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to  be  a  dilapidated  and  atandoned  mud  hut, 
one  tA  a  compact  group  of  three  staading  at 
the  road  on  the  edge  of  a  small  pit  from 
which  the  earth  to  build  them  had  doubtless 
been  dug. 

The  three  large  cities  of  the  Punjab,  Delhi, 
Amritsar  and  Lahore,  have  had  remarkably 
little  plague.  Delhi,  which  is  situated  in 
a  stony  region,  appeared  to  be  nearly  all 
pakka  built,  with  the  exception  of  a  few 
lanes  around  a  celebrated  Black  Mosque  of 
the  fourteenth  century ;  and  even  the  villages 
round  Delhi  are  built  of  a  kind  of  con- 
glomerate of  stone  and  clay.  Amritsar 
also  is  a  well-built  brick  city,  and  in  Lahore 
there  are  no  such  extensive  quarters  of  mud- 
built  houses  as  in  Allahabad  and  Lucknow. 
The  smaller  towns  and  market  villages  have 
iu  some  instances  furnished  a  large  part  of  alt 
the  plague  deaths  credited  to  a  rural  area. 
1  was  told  \sy  the  Civil  Surgeon  at  Ghazipur 
that  the  largest  totals  in  his  district  this  year 
were  coming  in  from  certain  towns  or  market 
centres  which  bad  a  considerable  Moham- 
medan population ;  and  in  the  district  of 
Muttra  I  saw  for  myself  two  such  market 
towns  with  much  league  in  them,  one  of  them, 
population  of  9.000,  having  had  400  deaths  in 
the  four  weeks  preceding,  and  a  maximum  of 
25  the  day  before,  while  the  other,  with  a 
population  of  6,000,  had  19  new  cases  reported 
that  morning.  It  is  the  melancholy  fate  of 
those  old  country  towns  of  the  Mohammedan 
period,  originally  well  built,  with  brick  houses 
and  paved  streets,  and  in  some  cases  with  fine 
sarais  or  forts,  to  have  fallen  into  decay  of 
trade  and  dilapidation  of  buildings,  the  houses 
often  "  fakka  without  but  kaccha  within,''  as 
oxplained  to  me  of  an  old  two-storied  brick 
house  at  a  village  near  Benares,  in  which  the 
rats  had  been  found  dead  and,  two  or  three 
weeks  after,  the  whole  of  the  inmates,  to  the 
cumber  of  eighteen,  had  died. 

Means  of  Avoiding  Plague  :  Evacuation. 

According  to  everyone'sbelief  and  experience 
in  India  there  is  only  one  thing  to  be  done  when 
plague  appears  in  a  place,  or  the  rats  begin 
to  fall,  namely,  to  clear  out,  or  at  all  events, 
to  avoid  spending  the  night  there.  Hence  the 
strange  spectacle  every  evening  about  sunset, 
in  the  city  of  Bijapur,  of  the  whole  population, 
save  the  inmates  of  half-a-dozen  bungalows, 
to  the  number  of  some  20,000,  quitting  the 
bazaars,  workshops  and  offices,  and  making 
their  way  outside  the  walls  to  a  large  camp  on 
the  downs  around  the  railway  station.  This 


phenomeoon  is  the  more  sug^fetitiveatBijapAr, 
as  the  ci^  was  deserted  once  before,  200 
years  ago,  and  most  probably  for  the  same 
reason  as  now,  namely,  plague,  and  continued 
to  be  in  great  part  deserted  until  it  was  made 
the  administrative  head-quarters  of  the  district 
about  30  years  ago.  Also  in  the  country 
round  Bijapur  the  people  have  learned  the 
lesson  of  evacuation  very  thoroughly.  I  went 
through  an  old  fortified  village  of  3,000  people 
five  miles  to  the  west  of  it,  without  finding 
a  living  creature :  the  streets  were  deserted, 
and  the  doors  of  all  the  houses  padlocked, 
the  whole  of  the  inhabitants  being  in 
camp  near  their  fields  about  a  quarter  of  a 
mile  away.  They  had  taken  alarm  from  the 
number  of  dead  rats  found,  and  the  deaths  of 
36  persons  in  October,  November,  and  Decem- 
ber, and  from  the  recollection  of  their  first 
plague  epidemic  two  years  before*  when  171 
died  in  the  village.  At  Bijapur  city,  I  was 
told  by  a  high  native  ofEcial  that,  if  the  infec- 
tion became  active  another  year,  the  temporary 
camp  round  the  railway  station  would  become 
a  permanent  residential  suburb,  so  that  the 
area  within  the  walls  would  be  deserted  for  the 
second  time  in  its  history.  This  evacuation 
is  at  the  people's  own  initiative  and  at  their 
own  expense,  which  many  of  them  can  ill 
afford.  The  same  thing  was  going  on  at  Bel- 
gaum,  where  several  thousands  went  out  to 
camp  in  the  evening  and  returned  to  their 
work  in  the  bazaars  and  offices  in  the  morning. 

At  Dharwar  a  small  beginning  had  been 
made  towards  permanent  evacuation.  The 
Government  had  given  a  piece  of  vacant 
ground  to  the  municipality,  which  had  sold 
it  by  auction  in  lots  at  a  very  low  price,  and 
a  new  street  of  some  forty  houses,  called 
Gibb-street,  after  the  Collector,  had  been  run 
up.  At  Poona  7,000  or  more  were  in  camp 
along  the  sides  of  suburban  roads,  or  on  the 
various  roaidans  of  the  city.  At  Bombay 
there  were  three  large  health  camps  along  the 
seaward  side  of  the  island  as  far  north  as 
Mahim.  In  a  group  of  villages  of  the  Baroda 
State  near  Naosari,  the  cultivators  had  built 
lofty  and  commodious  huts  near  their  wells 
and  fields,  to  which  they  had  removed  their 
bedsteads,  chests,  and  other  furniture,  and 
in  which  they  and  their  children  and  their 
bullocks  were  not  unhappy.  The  weather 
after  the  rains  is  so  fine  throughout  the 
Bombay  Presidency  that  there  is  no  hardship 
whatever  in  camping  out. 

It  is  otherwise  in  the  greater  part  of  the 
plague-season  of  the  North-West,  of'-which  I 
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shall  give  a  single  lostaoce  Irom  the  Punjab. 
I  went  one  day  with  the  medical  officer  on 
plague  duty  to  a  group  of  villages  twelve  or 
fourteen  miles  from  Jullundur.  At  one  of 
these,  a  small  village  of  some  two  hundred 
people,  there  had  been  many  deaths  from 
plague  two  years  before,  and  on  the  day  of 
our  visit  there  were  raore  persons  lying  sick  or 
recovering  in  their  bouses  than  I  had  seen 
anywhere  in  so  small  a  space  eicept  in  the 
hospital  at  Bombay.  After  we  had  gone  round 
the  village,  a  palaver  was  held  with  about  a 
dozen  of  the  men  and  youths,  who  stood  in  a 
semicircle  near  the  village  well,  the  women 
drawing  water  all  the  while.  Their  spokes- 
man was  a  sturdy  little  Jat  who  knew  his 
mind,  spoke  to  the  point,  and  bore  himstlf 
with  the  aplomb  of  a  man  of  affairs.  They 
had  been  asked  in  advance  to  consider 
whether  they  would  not  submit  to  inocula- 
tion, and  had  decided  so  peremptorily  in  the 
negative  that  the  matter  was  not  so  much  as 
mentioned  again.  The  only  question  dis- 
cussed was  evacuation.  The  spokesman 
pointed  out  various  practical  difficulties  in 
the  way  of  a  general  camping  out,  to  which 
Capt.iin  Bradley  replied  ;  and  at  length  it  came 
to  diis,  that  the  whole  village  might  remove  to 
a  Camp  on  a  certain  piece  of  waste  ground 
within  sight  of  where  "kg  stood,  if  some  help 
were  forthcoming  for  the  poorer  villagers ;  it 
was  all  a  question  of  expense,  and  as  I  was 
again  mistaken  for  the  Commissioner,  I  was 
looked  at  in  a  significant  way  as  we  took  our 
leave.  But  to  show  how  many  are  the  diffi- 
culties in  the  Punjab,  next  day  a  storm  of 
wind  and  rain  broke,  which  lasted  thirty-six 
hours,  and  was  followed  by  two  or  three  weeks- 
of  intense  cold.  Camping  out  was  of  course 
impossible,  and  the  effects  of  the  cold  snap 
were  seen  in  the  abrupt  rise  of  the  plague 
figures  about  a  fortnight  after  from  all  parts  of 
the  Punjab  and  the  United  Provinces. 

Scientific  Theory  of  Evacuation. 
Evacuation  of  plague- infected  houses  or 
village  sites  had  been  adopted  by  the  people 
themselves,  without  any  scientific  advice, 
before  the  present  plague  ;  for  example,  by  the 
htllmen  in  Kumaun,  and  by  the  Marwaris, 
who,  as  White  reported  in  1836,  "  instantly 
quitted  a  house  on  seeing  a  dead  rat."  The 
rats  themselves,  although  in  India  they  are 
the  symbols  of  sagacity,  are  usually  surprised 
by  the  underground  venom,  and  are  often  seen 
trying  to  escape  in  a  state  of  delirium.  A 
s<netttific  explanation  of  the  common  practice 


may  be  found,  first,  \ey  including  plague  fulTy 
and  frankly  among  the  soil  poisons,  as  1  did 
in  my  **  History  of  Epidemics  in  Britain," 
fourteen  years  ago,  and,  secondly,  by  applying 
to  it  the  laws  of  soil -infection  which  have  been 
worked  out  by  Pettenkofer  and  his  school.  An 
infection  of  the  soil  makes  itself  felt  most  inside 
dwelling-houses,  and  most  of  all  overnight, 
because  there  is  a  natural  movement  of  the 
ground-air  ton-ards  the  walled  space.  Thift 
was  shown  by  the  fact  that  an  escape  of  gas 
from  a  main  in  the  street  would  travel  hori- 
zontally through  the  pores  of  the  ground 
towarcte  the  house  opposite,  and  be  sucked  up 
mto  it,  sometimes  to  the  danger  of  the  inmates, 
von  Fodw  observed  the  stratum  of  air  next 
the  floor  of  an  unoccupied  cellar  at  Buda 
Pesth  day  and  night  for  a  whole  year,  and 
found  that  it  always  contained  more  cartwnic 
acid  than   the   ground-air  outside,  having 
attracted  it  from  the  scul  around.   In  disused 
cellars,  vaults,  or  covered  wells,  the  accumu- 
lation of  carbonic  acid  is  sometimes  so  great 
as  to  asphyxiate  those  who  enter  them  first. 
One  reason  for  ihe  ground-air  streaming  to 
and  rising  through  the  basement  or  floor  of  a 
house  is  that  the  ground  beneath  is  drier  and 
more  permeable,  affording  a  free  upward 
passage  unless  there  be  a  concrete  foundation, 
or  a  masonry  plinth,  or  stone  paving.  Another 
reason  is,  that  the  air  inside  a  house  is  warmer 
and  lighter,  so  that  it  yields  to  the  pressure  of 
colder  and  heavier  air  outside  and  is  thrown 
into  an  ascending  current.  The  penetration  of 
the  house  by  ground-air  is  a  peculiar  risk  in 
India  for  several  reasons.  Where  the  walls  are 
of  mud,  as  they  are  in  the  great  majority  of 
plague -villages,  and  have  no  masonry  plinth 
to  rest  upon,  their  porous  substance  is  really 
a  part  of  the  soil,  so  that  the  inmates  have  the 
ground-air  not  only  rising  from  the  floor  but 
carried  up  in  the  walls  as  if  in  a  ventilating 
shaft.   A  dwelling-house  warmed  all  day  by 
the  sun,  and  by  the  fire  kept  up  for  cookinp^, 
becomes  like  an  exhausted  receiver  for  the 
ground-air  to  rise  into.     If  you  visit  the  oM 
chawls  at  Bombay,  in  which  there  has  been 
80  much  plague,  you  will  find  the  narrow  dark 
rooms  on  the  ground  floor  to  be  heated  like 
an  oven  even  at  eight  in  the  morning. 

The  intuitive  perceptions  of  the  people  cor- 
respond with  the  scientific  theory  of  a  soil- 
poison.  They  know  that  the  chief  risk  of 
taking  plague  is  from  spending  the  night  in 
an  infected  place  ;  and  generally  that  thejr 
incur  the  greatest  risk  when  confined  roost  to 
the' dwelling-houses  by  cold,  dom^^tic  duties. 
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or  other  cause.   One  very  important  thing  I 

must  pass  over  for  want  of  time,  namely,  the 
injurious  e£Fect  of  a  high  level  of  the  ground 
water,  and  of  its  seasonal  fluctuations,  in  a 
filth-sodden  soil.  In  the  new  chawls  at  Bom- 
bay, built  by  the  Inprovement  Trust,  nothing 
seemed  to  me  to  promise  more  for  the  future 
health  than  the  solid  masonry  of  the  foun- 
dations, floors  and  passages.  The  advantages 
of  concrete  foundations  have  been  proved  often 
in  similar  circumstances. 

Probable  Future  of  Plague  in  India. 

I  come  lastly  to  the  question— Is  there  any- 
thing to  be  learned  as  to  its  probable  duration 
from  historical  precedents  and  from  its  own 
course  during  nine  years  ?  One  was  some- 
times asked  whether  the  natural  time  for 
plague  in  India  to  last  was  not  seven  or  eight 
years.  The  origin  of  the  idea  is  what  is 
recorded  of  two  former  plagues  in  India — one 
in  the  reign  of  the  Emperor  Jehangir,  1616,  of 
which  it  is  said  that  *'  it  continued  to  devastate 
the  country  for  eight  years  ;  "  the  other  in  the 
reign  of  Anrungzeb,  1688,  which  "lasted 
Mven  or  eight  years.  * '  Each  of  these 
epidemics  of  bubonic  plague  is  authenticated 
twice  over  by  good  contemporary  authorities, 
along  with  some  interesting  particulars  which 
I  have  no  time  to  quote.  The  earlier  of  the 
two  began  in  the  Punjab  at  Lahore,  and 
"  destroyed  many  villages  and  parganas the 
later,  seventy  years  after,  was  felt  most  in 
October  and  November,  1688,  in  the  city  of 
Bijapur,  which  Aurungzeb  bad  just  captured, 
and  in  which  his  army  was  encamped,  includ- 
ing 15,000  cavalry ;  but  it  is  said  to  have 
lasted  seven  or  eight  years  and  to  have  ex- 
tended over  the  Deccan  and  as  fax  as  Ahme- 
dabad  and  Surat.  The  neit  outbreak  in  India 
fell  to  be  described  by  three  British  writers ; 
it  happened  in  Cutch  and  Kathiawar  from 
1815  to  1821,  in  peculiar  circumstances  of 
aggravation  within  walled  towns,  arising  out 
of  fomine  and  the  mode  of  collecting  the  tri- 
bute from  the  recalcitrant  petty  chieftains  of 
those  territories  by  the  army  of  the  Gaekwar ; 
and  it  came  to  an  end  almost  coincidently 
with  the  new  order  of  things  in  1821.  The 
only  other  epidemic  before  the  present  was 
also  a  limited  one,  in  Marwar,  especially  in 
the  town  of  Pali,  which  lasted  from  1836  to 
1839,  and  may  have  been  a  revival  of  plague 
which  is  said  to  have  been  indigenous  in  Mar- 
war  "from  a  remote  period." 

Turning  from  those  Indian  precedents  to 
the  much  mot^  continuous  and  extensive 


plagues  of  Enn^,  we  find  an  uuintemipted 
history  in  one  country  or  another,  and  in  one 
city  or  another,  for  more  than  three  hundred 
years— from  the  year  1347  to  the  latter  half  of 
the  seventeenth  century,  when  the  infection  dis- 
appeared almost  simultaneously  from  all  the 
countries  of  Western  Europe.  The  chief 
difference  between  the  European  plagu - 
period  and  the  one -which  is  now  running  its 
course  in  India  is  that  the  former  did  not 
involve  the  villages,  but  only  the  towns,  exceft 
in  its  first  great  wave,  from  1347  to  ii$c^ 
which  swamped  country  and  town  alike  with 
an  almost  unheard-of  mortality,  and  excep'- 
ing,  perhaps,  two  or  three  general  but  miner 
revivals  at  intervals  in  the  latter  half  of  the 
fourteenth  century;  for  the  rest,  it  continued 
an  infection  of  the  towns,  and  in  these  it 
coqimonly  broke  out  at  long  intervals,  twenty 
or  forty  years,  excepting  in  such  capitals  aa- 
London,  where  it  was  seldom  dormant  for  a 
series  of  years  until  it  was  about  to  cease 
altogether. 

It  is  not  surprising  that  plague  in  India 
should  be  chiefly  an  afEair  of  the  villages,  be- 
cause that  has  been  also  the  experience  with 
cholera.  So  much  was  that  a  village  infection 
that  Anglo-Indian  writers  who  were  at  home 
when  cholera  reached  this  country  in  183 1 
prophesied  that  it  would  fall  most  upon  the 
enormously  congested  rural  population  of  Ire  - 
land.  But  it  spared  the  Irish  villages  and 
hamlets  almost  absolutely  although  it  attacked 
the  Irish  cities  severely.  European  jvecedents 
being  thus  inapplicable  to  India  as  to  viliagep^ 
we  are  thrown  back  upon  the  lessons  that  may 
be  learned  from  the  history  of  plague  in  India 
itself  during  the  last  nine  years.  It  is  only 
from  the  Bombay  Presidency  that  we  have  data 
minute  enough  to  be  of  much  use  ;  from  which 
it  appears  that  the  huge  totals  of  plague  deaths 
year  after  year  are  not  so  hopeless  as  they  look. 
When  they  are  analysed — and  it  is  no  small 
labour  to  analyse  them — it  is  found  that  tbe- 
aggregate  of  each  year  has  been  made  up  by 
items  from  somewhat  different  places.  The 
cities  of  Bombay,  Poona,  and  Karachi  have- 
been  steady,  but  in  the  mofiissil  all  the  dis- 
tricts have  not  suffered  severely  in  the  same- 
year,  the  tdlukas  within  a  given  district  have- 
been  affected  some  one  year,  some  another,, 
and  the  villages  of  a  given  tdluka  have  been 
affected  in  a  kind  of  rotation.  I  have  showik 
on  the  screen  the  tables  of  nine  villages,  whictk 
on  the  whole  agree  in  proving  that  each  village 
has  had  one  very  severe  outbreak,  usually  the 
first,  that  there  have  l>een  years  ahsolutelj^ 
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dear,  and  that  thfe  subsequent  outbreaks  haVe 
been  much  less  extensive  than  the  original 

•one.  It  is  in  the  very  notion  or  definition  of 
the  word  "  epidemic "  that  there  shall  be 
intermissions ;  the  woi;d  "  endemic  "  means  a 
more  steady  prevalence  from  year  to  year ;  but 
in  that  notion  also  the  steadiness  is  only  in 
Ihe  ags;regi^  of  a  whole  country  or  fwovince, 
not  in  the  several  counties  or  pari^i  of  it. 
It  is  probable  that  all  the  villages  of  Bombay 
Presidency  by  this  time  have  had  their  worst 
.•experience  of  plague,  and  that  in  each  village 
plague  has  visited  all  the  houses  in  turn,  or  as 
many  of  them  as  it  is  ever  likely  to  visit. 
The  Bombay  figures  for  the  season  just  ended 
.are  encouraging.  Whether  it  be  owing  to  the 
resolnte  practice  of  evacuation  on  the  first  signs 
<of  plagfue,  or  because  the  invasion  is  subsiding 
naturally,  the  returns  since  January  have  been 
only  about  one-third  those  of  the  Uiree  or  four 
^ears  preceding  for  tiie  comsponding  weeks. 
It  looks  as  if  the  maximum  had  been  reached 
■and  passed,  both  for  each  locality  and  in  the 
.aggregate  of  the  whole  Presidency,  and  that 
there  is  to  be  a  pause.  Such  pauses  occur  in 
■all  epidemic  infections.  We  account  for  them 
by  a  phrase  or  formula,  that  the  infection  has 
-exhausted  all  the  "susceptible  subjects,"  and 
M'e  explain  the  return  of  the  epidemic  after  an 
interval  of  years  by  the  fact  that  a  new  genera- 
.  tion  has  grown  up  which  contains  more  "sus- 
ceptible subjects." 

What  can  be  proved  firom  the  admirably  full 
statistics  of  the  Bombay  Presidency  may  be 
perceived  in  a  way  in  the  Punjab.  Thus,  in 
JuUundur  in  January  this  year  I  learned  that 
the  average  was  being  kept  up  to  that  of 
former  years  chiefly  by  returns  from  a  certain 
igroup  of  villages  in  the  south-west  which  were 
having  plague  in  them  for  the  first  time.  The 
province  as  a  whole  is  to  have  more  plague- 
deaths  this  year  than  it  has  had  hitherto  ;  but 
it  would  certainly  have  shown  a  decrease  but 
for  the  very  large  items  of  three  districts  in  the 
Delhi  Division— Gurgaon,  Rohtak,  and  Hissar 
— which  are  having  their  first  severe  epidemic. 
The  prognosis  for  the  Punjab  should  be,  that 
the  infection  has  reached  its  height  and  done 
its  worst  for  the  time  in  the  districts  first 
attacked,  and  that  it  will  soon  begin  to  show  a 
decline  in  the  aggregate,  following  in  the  wake 
of  Bombay  Presidency. 

This  is  the  first  year  in  which  the  United 
Provinces  and  Behar  have  rettnned  such  large 
totals  as  we  have  been  accustomed  to  for 
several  years  in  Bombay  and  the  Punjab,  and 
as  one  of  them  has  a  population  nearly  twice 


:as  gftat  as  thctse  two  latter  together;  it-  is 
ubsafe  to  proi^'ec^  what  heights  plague  may 

'not  reach  ih  them  befofe  it' begins  to  decfihe. 
In  any  taae,  we  may  reckon  With  plag^ue 
domesticated  in  the  sdil  of  tens  of  thousands 
of  villages,  making  an  endemic  area  larsa* 
than  that  of  cholera  was  evts  estimated  to  be. 
and  from  such  an  endemic  area  we  may 
expect  fiitare  outbreaks  at  intervals  of  years,  if 
not  from  year  to  year.  In  England,  for  30  or 
40  years  after  the  great  invasion  of  plague  in 
1348,  a  poet  of  the  time  compared  the  state  of 
Sickness  to  "the  rain  that  raineth  where  we 
■rest  should,"  to  the  drip  through  a  leaky  rtoof, 
a  chronic  state  of  discomfort  and  uneasiness. 

The.  three  centuries  of  plague  in  European 
towns  came  to  an  end  without  aoy  conscious 
effort  to  check  the  infection  anywhere  so  far  as 
on6  knows.  The  most  probable  explanation  is 
that  the  towns  had  emerged  slowly  from  their 
mediaeval  lifie,  which  was  peculiar^  favourable 
to  plague,  having  thrown  down  their  walls  aod 
gates,  and  gradually  shifted  the  pressure  of 
-population  to  new  sites,  which,  however,  were 
often  befouled  by  the  accumulated  refuse  of 
the  old  walled  city,  and,  therefore,  apt  to  retain 
the  infection  many  years  longer.  The  curtons 
statutes  of  32  and  35  Henry  VIII.,  on  the 
decay  of  practically  all  the  chief  towns  of 
England  and  Wales,  bear  out  that  hypothesis, 
according  to  the  reading  of  their  preamble 
adopted  by  NichoUs  and  Froude.  At  all 
events,  mediseval  limits  were  outgrown  jn  all 
the  towns  of  Europe,  and,  after  a  traoation 
period  of  a  century  or  more,  plague  died  out 
by  reason  of  changed  conditions. 

India,  at  the  present  -day,  contains  more 
traces  of  changed  sites  than  any  country  in 
the  world,  and  some  of  these  changes  have 
actually  occurred  under  British  rule.  Some* 
times  the  changes  of  »te  have  been  caused  by 
a  river  deserting  its  old  channel,  and  leaving 
a  city  too  far  from  the  traffic ;  but  there  are 
undoubted  instances  of  sites  abandoned  owing 
to  chronic  sickness.  The  British  cantonments 
afford  instances  in  the  past,  and  may  afford 
more  in  the  future.  Dacca  and  Berhampore 
were  both  condenmed,  the  latter  in  1833  after 
an  original  outlay  of  ;^30o,ooo  ;  they  were 
healthy  stations  at  first,  and  became  sickly 
by  degrees  until  they  were  untenable.  What 
has  been  happening  in  India  from  time 
immemorial,  both  to  town  sites  and  to 
village  sites,  through  the  pressure  of  events, 
may  be  anticipated  by  a  deliberate  policy  in 
order  to  hasten  the  disappearance  of  plague. 
In  some  of  thg,^^o^^@^3^^)f^  vA 
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Gujarat,  new  $ubur^s  ar^  actually-  springiog 
up^for  th«  ricber  class,  to  avoid  the  infectioD. 
for  the  villages  it  is  001-001  of  die  question - 
that  some  law  might  be  otade  to  prevent 
rebuilding  on  the  same  foundation  when  the 
mud  walls  crumble,  as- they  do  periodically; 
bnt  of  such  a  law  the  essential  condition  would' 
be  the  helping  hand  of  the  State  to  provide 
new  sites.  At  one  time  I  held  that  a  progres- 
sive change  of  the  village  site  to  a  'clean  soil, 
along  with  the  break-up  of  a  larger  village 
into  several  hamlets,  would  be  an  effectual  if 
very  slow  means  of  getting  rid  of  plague. 
But  after  seeing  a  good  many  of  those  dreadful 
mud  villages,  I  have  come  to  think  that  it  is 
their  miserable  structure  that  is  the  real  reason 
why  the  Indian  plains  are  cursed  with  plague, 
and  that  there  can  be  no  real  cure  without  a 
more  civilised  kind  of  dwelling,  and  a  great 
revival  of  the  native  building  arts  as  village 
industries. 


DISCUSSION. 

The  Cbaibman  said  he  was  sony  he  was  not  in  a 
position  to  speak  from  personal  knowledge  of  the 
plague.  Although  he  had  had  a  great  deal  to  do 
with  the  preparations  in  the  Punjab  to  face  the 
plague  when  it  was  then  approaching,  he  left  the  {wo- 
\-ince  before  it  was  actually  attacked.  The  paper 
just  read  was  most  interesting,  and  the  Society  was 
greatly  indebted  to  Dr.  Crdghton,  and,  indiiecUy,  to 
the  Leigh  Browne  Xntst,  under  whose  auspices  he 
undertook  the  journey  to  India  and  made  his  re- 
searches. He  (the  Chairman)  gathered  that  Dr. 
Crdghton  did  not  dispute  the  position  taken  up  by 
bacteriologists  as  to  the  origin  of  plague,  in  other 
words  he  did  not  combat  the  idea  that  it  was 
due  to  a  bacillus.  But  Dr.  Creighton  did  not  hope 
for  any  great  results  from  the  inquiries  of  bacteriolo- 
gists ;  he  preferred  to  study  the  matter  from  an  out- 
side point  of  view.  For  himself,  however,  he  ventured 
to  express  the  opinion  that  a  complicated  and  difficult 
problem  of  this  sort  had  better  be  studied  from  all 
pcdnts  of  view,  and  that  both  Dr.  Crdghton's 
researches  and  the  researches  of  bacteriolc^ists  were 
necessary.  He  had  always  been  a  great  advocate  for 
the  encouragement  and  endowment  of  expert  research, 
and  in  particular  of  expert  medical  research.  In  his 
early  days  he  had  been  for  a  &hort  time  in  a  medical 
school,  and  he  knew  that  no  ordinary  member  of 
the  Indian  Medical  Service  (than  whom  there  was  no 
finer  of  its  kind  in  the  world),  who  was  occupied 
with  the  immense  labour  of  his  professional  work 
in  India  could  possibly  prosecute  researches  of  this 
tort.  No  one  could  do  so  except  a  man  who  devoted 
bis  whole  life  to  it.  With  regard  to  the  Commission 
which  had  recently  been  cent  to  India  under  the  joint 


auspices  of  the  Secretaty  of  State,  the  Lister  Institute,, 
and  the  Royal  Society,  it  would,  of  course,  be  rasb 
fpr  anyone  to  predict  success  for  it.  He  would  say,, 
however,  that  its  objects  were  not  limited  in  the  wajr 
Dr.  Crdghton  seemed  to  suppose.  It  was  not  going- 
to  confine  its  investigationa  to  the  field  of  bactericdogy^ ' 
and  it  would  certainly  not  shut  itself  up  in  any  labora- 
hny.  He  might  add  that  so  &r  as  its  Iabont<»y- 
wc^  was  concerned,  k  was  not  going  to  Kassowlie- 
bnt  to  Parel.  He  was  sure  that  special  atten- 
ti<Mi  woald  be  given  to  Dr.  Creighton's  paper  by- 
that  Commission.  As  he  bad  already  said,  it  would 
be  unsafe  to  predict  success  for  the  Commission  which 
had  been  sent  out ;  and,  similarly,  it  would  be 
rash  to  assume  that  the  conduaions  to  which  Dr. 
Crdghton  was  inclined  to  come  would  be  established. 
Condusions  of  that  sort  could  only  be  based  on  deduc- 
tions drawn  from  immense  numbers  of  instance?.. 
Further  observations  wonld  have  to  be  made,  and  tabu- 
lated by  various  persuu  beEore  anypoative  condusion 
codd  be  arrived  at.  Inasmoch,  however,  as  Dr. 
Crdghton  bad  devoted  the  best  part  of  his  life  to  sub- 
jects of  this  sort,  and  as  he  was  a  most  keen  observer,, 
it  must  be  admitted  that  there  was  a  eonsideraUe* 
probability  that  the  conclnsions  to  which  we  was  in- 
c^ned  to  come,  would  turn  out  to  be  correct.  It  might 
happen  that  when  the  results  of  both  his  inquiries,, 
and  those  of  the  bacteriologists  came  to  be  put  to- 
gether, differences  of  opinion  would  be  found.  No- 
doubt  it  was  awkward  to  have  to  dedde  when 
doctors  disagreed ;  but,  on  the  other  hand,  it 
was  doubtful  whether  an  inunensdy  complicated 
problem  lite  the  prestmt  conld  be  properly  thrashed 
out,  and  a  solution  ever  anived  at,  unless  doctors, 
to  some  extent  £d  disagree. 

Lieut. 'Colonel  S.  J.  Thohsoh,  CLE.,  LM.S.,. 
said  he  had  had  the  pleasure  of  meeting  Dr.  Creightoit 
during  that  gentleman's  visit  to  India,  and  had  done- 
all  that  lay  in  his  power  to  put  him  in  the  way  or 
obtdning  some  of  the  information  which  the  Sodety 
had  been  favoured  with  that  evening.  He  (Lieut,- 
Col.  Thomson)  had  had  some  experience  of  outt»vaks 
of  plague  in  India,  and  perhaps  somewhat  exceptional 
experience  in  the  matter  of  maha  mart  in  the  hills 
in  former  times.  The  latter,  which  he  tboaght> 
ibust  be  recognised  as  the  same  thing  as  plague  bk 
the  plains,  seemed  to  be  largdy,  if  not  oitirdy^ 
a  soil  disease.  That  certainly  was  the  case  in 
some  villages  where  the  attack  was  so  severe- 
that  the  disease  codd  not  be  stopped  until  the 
village  was  not  only  quite  evacuated,  but  disin- 
fected, and  the  roofs  burnt.  It  was  often  the  case- 
that  after  a  year  or  two  plague  wodd  recur  in  such 
villages,  and  to  such  an  extent  that  some  had  to  be 
eventudly  entirely  abandoned.  Up  to  that  time  he 
was  inclined  to  believe  that  the  disease  was  one  entirdy 
of  locality,  but  later,  when  he  came  to  see  the  disease 
on  a  more  extensive  scale  in  the  plains,  bis  views  had 
been  rather  shaken.  While  conducting  (^rations, 
he  had  had  an  exceptiomQ  opportunity  of  jud^ng-the 
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Ixhiivioiir  of  plagoe  during  the  outbreak  at  Hardwir, 
About  a  mile  and  a-half  away  wu  a  lecond  town 
•called  Kankha],  and  about  three  mflei  further  on  wai 
a  large  village  called  Jawilapur.  These  three  toWis 

which  constituted  what  was  called  the  Hardwar 
'KJaion,  were  so  isolated  naturally,  that  it  was  pos- 
sible so  to  conduct  operations  as  to  cut  them 
•oflf  from  the  rest  of  the  province,  A  most  interesting 
feature  was  that  Hardwar  was  largely  composed  of 
4iouEes  built  of  masonry,  brick,  and  stone,  with 
■cement  floors,  and  in  every  respect  corresponding 
<o  the  description  of  bouses  which  he  undent  cod 
Or.  Creighton  would  Gke  to  see  all  over  India. 
Kaolihal  was  a  large  |rilgrim  resort,  and  it,  too,  was 
strongly  and  permanently  built  with  brick,  stcme,  and 
<ement  Ihe  third  centre,  Jawalapur,  however,  wb> 
•quite  different  in  character,  being  more  in  the  naloie 
of  a  liirge  \illage.  Indeed,  the  bouses  generally  were 
very  much  of  the  kind  which  Dr.  Creighton  and 
many  others  would  like  to  see  abolished  altogether, 
^e  was  bound  to  say,  as  the  result  of  very  canrfal 
observation,  that  he  did  not  see  any  particular 
difference  in  the  behaWour  of  the  disease  in  the 
^ukka  or  cemented  towns  and  its  behaviour  ia 
Jawalapur.  The  disease  was  Introduced  in  one 
«ase  into  a  masonry  buDding  containing  eleven 
people,  but  owing  to  the  delicate  condition  of  one 
of  the  women  it  was  not  deemed  prudent  to  c«ne 
'llie  house  to  be  immediately  evacuated,  as  would 
otherwise  have  been  done.  That  house  was  partico- 
flutly  strongly  and  well  built,  and  isolated,  but  it  hap- 
peoed  that  before  the  authorities  were  able  to  get 
-into  it  and  deal  with  the  matter,  no  fever  than  nine 
out  of  the  eleven  died  of  plague.  A  point  which  bad 
%>eea  rather  missed,  but  which  ought  to  be  more 
particularly  borne  in  mind,  was  the  fact  that  the 
■houses  built  of  well-constructed  masonry  were 
.generally  occupied  by  fairly  well-to-do  persons  who 
4ived  in  somewhat  similar  conditions  to  Europeans 
fivmg  in  India.  Looking  at  the  statistics,  at  first 
•one  was  inclined  to  think  that  the  great  immunity 
■of  Emopeans  in  India  from  plague  was  due  to 
the  fact  that  there  was  comparatively  so  few  of 
them,  but  as  time  went  on  he  thought  it  must 
•be  recognised  that  there  was  something  more  than 
that.  As  a  result  of  his  own  obser^'ations,  which 
were  exceptionally  large,  and  extended  over  a  consi- 
-derable  period,  he  was  inchned  to  put  down  the  immu- 
nity of  such  places  to  the  fact  that  there  was  not  so 
much  overcrowding  in  the  well-constructed  houses, 
that  the  people  were  cleaner,  better  fed  and  clothed, 
.and  altogether  better  to  do.  He  might  instance 
■the  pukka  mahals  in  benares  as  such  a  [dace. 
Although  there  were  a  few  cases  there,  the  area 
over  which  the  disease  spread  was  small.  He  was 
in  entire  agreement  with  Dr.  Creighton  as  to  the 
great  ad\-antage  of  voluntary  evacuation,  and  he 
^^elieved  that  m  this  direction  lay  the  e^'entual 
■solutiun  of  the  difficulty.  That  lesson  had  been 
learned  throughout  India.  Very  little  advice,  and 
4:ertainly  no  compnkicai,  were  now  necessary  to 


induce  the  people  to  go  out.  In  Oudb,  in  tbe 
Frizabad  district.  It  was  partiettlariy  easy  to  wma^ 
that,  because  the  country  wu  thickly  wooded. 
Thm,  for  generatians  the  people  had  been  accns- 
t<Hned  to  keep  their  cattle  and  fodder  in  tbe  little 
groves  outside  the  villages.  Therefore,  it  was  quite 
ea^  when  an  outbreak  occurred,  to  persuade  tbe 
people  to  move  to  those  grovn  and  live  there,  instead 
of  in  the  villages,  until  tbe  danger  was  past.  It  was 
DO  good,  however,  to  use  any  form  of  compulaon,  for 
then  tbe  disease  would  be  concealed,  and  it  could  not 
possibly  be  dealt  with.  As  soon  as  distrust  entered 
the  minds  of  the  people,  infomuditm  as  to  the 
disease  would  be  withhdd  by  them,  and  whcm  it  was 
actually  discovered  1^  the  authorities  it  would  be 
found  aofxtensive  as  toheenttrdy  beyond  control. 
Votnntary  evacuatioi,  unda  all  the  drcnmstanceB 
was,  he  thought,  the  best  scdution  of  the  difficulty. 

Professor  W.  J.  Simpson  said  he  congratulated 
Dr.  Creighton  on  his  interesting  and  instructive  paper. 
If  he  understood  Dr.  Creighton  right,  his  forecast  as 
regards  the  behaviour  of  the  epidemic  of  plague  was 
hopeful  so  far  as  the  provinces  which  had  been  so 
severely  attacked  were  coocened,  and  it  was  devoutly 
to  be  hoped  that  Dr.  Creighton's  surmise  wonld  ton 
out  to  be  correct.  But  the  measoie  of  comfort  thus 
given  was  not  very  great  for  the  dedine  which  was 
observed  in  the  places  attacked  iq>peared  to  be  con- 
sidered as  only  a  pause  or  intermission  undl  there  was 
a  renewal  of  susceptible  subjects.  He  gathered  from 
this  that  Dr.  Creighton  was  no  supporter  of  the  doc- 
trine that  tbe  plague  would  soon  die  oat.  Those 
who  held  this  view  had  from  the  commencement  of 
the  epidemic  very  successfully,  but  most  unfortunatdy 
for  the  interests  of  the  Indian  people,  buoyed  up  tbe 
authorities  with  false  hopes,  with  the  result  that  there 
had  been  no  continuous  and  organised  effort  on  a 
sufficient  scale  to  ehe^  the  ravages  of  the  disease 
and  prevent  its  spread  into  non-infected  localities. 
Plague  had  been  now  in  India  nine  years.  In  tbe 
first  year  there  were  30,000  deaths  altogether;  now 
they  we.e,  in  a  plague  season,  30,000  and  40,000 
deaths  a  week.  In  1903  there  were  853,000  deaths; 
in  1904,  i,040,cxx] ;  and  only  last  week  the  Secretary 
of  State  for  India  announced  in  the  House  of  Com- 
mons that  in  January  of  this  year  there  wetf  126,000 
deaths,  in  February  1 26,000,  and  in  Match  199,000, 
so  that  in  the  course  of  the  first  three  months  there 
were  nearly  half  a  million  deaths  from  plague.  The 
total  loss  to  India  had  been  3^  millions,  and  there 
was  not  the  slightest  sign  of  it  dying  oat.  Last  %-ear, 
when  Mr.  }.  E.  0*Conor  read  his  aUe  paper  on 
"  The  Economics  of  India,"  and  some  of  tbe 
speakers  were  inclined  to  take  a  very  roseate  view  of 
the  prosperity  of  India,  he  (Dr.  Simpson)  i-entured 
to  point  out  that  no  country  could  be  said  to  be 
in  a  state  of  prosperity  that  was  lo^g  annually 
I  in  300  of  its  population  from  a  single  disease. 
Since  then  he  had  had  tbe  opportunity  of  extractiae 
from  the  offidal  re^^^^^^^^^^gl^  fiwi 
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plague  in  tlie  diffiereDt  provinces,  and  be  found,  as 
was  shown  so  well  in  the  map  prepared  by  Dr. 
Creigliton,  and  contraiy  to  tbe  fjeneral  impressicn), 
that  plague  was  not  spread  over  the  whole  of  India, 
that  many  parts  of  the  country  still  remained  to  be 
infected,  and  that  the  Punjab  suffered  the  most 
se^-erely,  having  lost  no  fewer  than  350,000  of  its 
population  in  1904.  Tbe  province  of  tbe  Punjab 
had  only  a  population  of  37  millions,  one,  in  fiutt 
whkh  was  less  than  England,  and  it  had  lost  hut 
year  not  i  in  300  of  its  populatioa  but  i  oat  of  every 
77  of  its  inhabitants.  It  was  a  province  from  which 
many  of  India's  best  soldiers  were  recndted,  and 
it  could  not  be  with  equaninuty  that  the  Govenunent 
saw  the  namtiy  from  which  these  fine  soldiers  were 
obtained  being  ravaged  with  plague.  This  anxiety 
muflt  be  emphasised  if  the  reports  which  appeared  in 
tbe  newspapers  were  correct  that  200,000  Russian 
soldiers  were  concentrated  on  the  Afghan  frontier. 
Dr.  Creighton  bad  shown  in  his  paper  that  even  this 
appalling  mortality  had  been  overtopped  in  some 
the  districts  in  which  i  out  of  every  33  of  the 
population  had  SQCcmnbed  to  t^gne,  and  in  some 
of  the  villages  which  had  lost  more  than  a  fourth 
of  thdr  inhalntants  in  the  couiss  of  several  years. 
In  deaHng  with  the  heavy  mortality  in  some  of  the 
villages,  Dr.  Crrighton  had  contrasted  the  condition 
of  these  villages  with  those  that  had  escaped,  but  it 
was  a  question  whether  the  villages  that  had  hitherto 
escaped  would  retain  their  immunity.  In  the  pan- 
demics we  read  of  one  of  the  features  of  the  disease 
was  that  it  attacked  one  place  and  left  another  alone, 
but  when  left  to  itself  it  sddom  forgot  the  omisson 
and  visited,  sooner  or  later,  the  place  which  it  passed 
over.  With  the  disease  conomtrated  chiefly  in  two 
provinces  and  with  many  more  parts  of  the  country 
to  spread  over,  the  outlook  af^ieared  to  be  of  the 
gravest  character.  Few  seemed  to  realise  that  never 
before,  frince  the  Black  Death  of  1348,  had  such  an 
epidemic  of  plague  prevailed  in  India  or  outside 
India.  What  happened  then }  According  to  tbe 
Russian  records  which  give  a  difTereot  account 
of  the  origin  of  the  Black  Death  from  that  given 
by  Dr.  Creighton  in  his  splendid  work,  the  "  History 
of  Epidemics  in  Britain,"  the  origin  of  the  Black 
Death  is  aKribed  to  India,  from  which  it  spread 
to  soot  hem  Central  Asia  and  thence  to  the  Vc^ga 
and  the  Don.  In  that  epidemic  Europe  lost  25 
millicms  of  its  inhaUtants.  The  plague  wu,  there- 
fore, not  only  a  gr^it  calamity  for  India,  threatening  to 
become  a  still  greater  calamity  if  left  unchecked,  but 
it  might  become  a  great  danger  to  Europe.  One 
of  the  most  remarkable  facts  connected  with  this 
tragedy  in  India  was  the  comparative  lack  of 
organised  and  sustained  efforts  adequate  to  the  occa- 
sion to  deal  with  the  disease.  He  hoped  that  be 
should  not  be  misunderstood ;  he  knew  the  excep- 
tional difficulties  which  the  Government  of  India 
had  to  lace,  he  knew  also  the  danger  of  inju- 
dicious action,  but  weighing  all  these  he  thought 
there  was  abtmdaat  cause  itst  dissatisfac  ton.  When 


he  found  that  half  a  million  people  died  from 
plague  in  tbe  first  five  months  of  1904,  and  halF 
a  million  died  in  less  than  %\  months  of  this  year,*^' 
and  tliat  there  was  no  sign  as  yet  of  any  extraordinary 
measures  being  undertaken  to  combat  the  disease  andi 
limit  expansion,  he  felt  that  if  this  was  not  a  time  to- 
speak  out  he  did  not  know  when  that  occasion  could' 
be  considered  to  arise.  The  only  unusual  measiu-e- 
that  had  been  taken  was  the  appc^tment  of  a  scien- 
tific Commission ;  but  whether  the  climate  of  Indi* 
WIS  deemed  to  be  too  trying,  wfrom  some  other- 
cause,  that  Commission  was  not  to  study  the  disease- 
Ml  the  spot)  bat  to  sit  in  London,  and  act  as  ao- 
Advisory  Bond.  The  real  Commisdon,  consisting 
of  two  assistant  bacteriologists,  were  sent  out  to- 
India  to  solve  the  many  difficult  problems  con- 
nected with  plague,  and  to  over-top  and  surpass  the- 
work  of  five  foreign  Commissions,  and  one  Engli^ 
CoouuEsion  consisting  of  the  highest  scientific  medica> 
authorities  in  their  respective  countries.  A  Com- 
mission such  as  that  now  appointed  will  neither 
dftt'isny  harm  nor  any  good.  What  was  wanted 
in  ttus  criA  was  something  worthy  of  the  great 
nation  that  ruled  over  India  and  was  responsible- 
for  its  wdfue>  and  this  would  not  be  obtained  by- 
sending  out  two  assistant  bacteriologists  to  Iadb„ 
where  fifty  were  needed,  nor  would  it  be  ob- 
tained by  combating  plague  by  an  unorganised^ 
and  totally  inadequate  administrative  plague  depart- 
ment. If  Lord  Kitchener  were  asked  to  meet  & 
powerful  invading  army  without  a  faiily  sized' 
trained  service  to  fight  the  enemy,  and  without 
an  intelligence  departmoit  to  keep  him  well  in- 
formed no  one  would  be  surprised  to  hear  that  it  waS' 
impossible,  and  yet  this  was  the  position  in  regard 
to  plague.  It  was  more  powerful  than  any  invading 
army.  It  multiplied  m  numbers  and  thus  reinforced 
itsdf  as  it  went  along.  It  had  ways  of  approach  and 
attack  that  were  not  accurately  known.  It  was  also  an 
unseen  foe ;  and  yet,  with  all  these  advantages  over* 
an  ordinary  enemy,  it  was  expected  to  be  met  and 
controlled  in  a  haphazard  sort  of  way,  without  vety 
much  expense,  without  proper  organisation  and 
without  strenuous  effort,  and  because  the  whole- 
thing  was  a  disastrous  failure  the  blame  was  laid 
on  the  people,  their  customs,  and  their  prejudices. 
He  earnestly  hoped  that  a  more  enlightened  policy 
would  pievaiL 

Mr.  HSSBSRT  M.  BlXDWOOD,  LL.D.,  C.S,!.,. 
said  that  he  had  not  the  advantage  possessed  by  the- 
last  two  speakers  of  approaching  the  subject  under 
discussioa  as  a  scientifk  expert.  It  would,  there- 
fore, savour  of  presumption  on  his  part  if  he 
spoke  any  words  in  praise  of  the  paper  to  which 
they  had  all  Ustened  with  such  keen  attention... 
It  would  savour  of  something  worse — of  folly^ — 
if  he  attempted  to  criticise  conclusioos  drawn  by 

*The  SecreUrjr  of  SUte  for  India  haa  rince  itated  la 
Parliament  that  the  aainber  of  deaths  from  plague  tn  India, 
for  the  fint  four  months  of  1903  was  eauipo.  . 
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so  high  an  authority  as  Dr.  Creightoti  from  facts 
observed  by  bim  in  bis  Indian  tour — facts  vbich 
tbe  acquired  knowledge  and  experience  of  a  lifelime 
fliad  qualified  bim  to  observe  arigbt.    Still  he  (Mr. 
Birdwood)  bad  himself  been  concerned  in  administra* 
tive  work  in  coimeclion  with  tbe  iint  epidemic  of 
filkgtie  in  Bombay  Id  iS96-97  ;  and  facts  and  inddents 
had  come  to  his  knowledge,  or  fallen  under  his  own 
■obaovatioD,  some  of  which  he  would  like  to  addnce; 
and  would  leave  it  to  Dr.  Ciaghton  to  say  how  far 
4ny  of  them  comtbotatcd  the  views  expressed 
him,  or  called   for  eiplanation   in  reference  to 
ibis  conclusions.   Th*  part  of  Dr.  Cretgbton^s  paper 
"wbich  interested  bim  tbe  moBt  was  that  telating 
to  two  districts  with  which  be  was  himself  familiar, 
the  sea~coasl  district  of  Ratnagiri,  in  tbe  Konkan,  to 
the  south  of  Bombay,  and  tbe  Satara  district  in  tbe 
Dekhan,  to  the  <»9t  of  tbe  Ghftts.   Jhe  contrast 
4>etween  tbe  ccnnparative  immunity  from  plague  of 
the  stone>bui)t  tillages  of  Ratnag^.  in  which  the 
houses  were  often  stretched  out  so  as  to  form  a  long 
-street  of  detached  buildings,  and  wm  more  or  less  open 
to  the  air,  and  the  prevalent  mortality  in  the  compact 
innd>biult  villages  in  Satara,  which  were  often  en> 
«losed  with  a  village  wall,  was  veiy  striking.  In  Bom- 
bay, also,  it  was  noticed  that  people  who  slept  in 
Terandabs  uf  houies,  or  on  cots  in  the  open  street, 
■were  less  liable  to  attack  in  tbe  infected  quarters  of 
<he  city  than  those  who  slept  indoors,  in  crowded 
■and  ill-ventilated  rooms.     A  cold  night,  which 
■drove  large  numbers  of  pet^le  indoors,  was  generally 
followed  by  a  sharp  rise  in  the  daily  mortality.  In 
the  Himalayan  districts,  also,  in  an  atmo^>heK  and 
climate  as  fine  as  any  in  tbe  worid,  the  advan- 
tages of  living  in  the  open  air  in  villages  infected 
with  the  fimn  of  plague  known  as  maha  mart 
-which  had  been  described  by  Dr.  Hutcbeson,  were 
cntirdy  neutralised  by  the  necessity  felt  by  the  lobalM- 
tants  for  crowding  together  for  warmth  and  shelter  in 
noisome  huts.   In  the  fishermen's  village  of  Worli,  a 
few  miles  out  of  Bombay,  a  determined  attempt  was 
made  to  keep  tbe  plague  away  by  refilsing  admission 
to  all  strangers.    Here,  if  anywhere,  as  Mr.  Hankin 
reported,  was  a  chance  for  a  sanitary  cordon  to  be 
successful.   Nevertheless,  the  plague  "  broke  out 
suddenly  in  the  village  with  appalling  virulence." 
Whether  the  i^gue  germs  were  air-borne,  or  earth* 
borne,  or  carried  by  rati,  or  other  ground  animals, 
they  were  small  enough  to  escape  exclusion  by  the 
closest  cordon,  and  they  found  c(mgenial  sdl  in  tbe 
mod  floors  of  the  stuffy,  nnventilated  dwellings  of  the 
TiUagers,  most  of  wbcnn,  however,  soon  encamped  in 
the  fidd?,  taking  with  them  thtar  bedding  and  house- 
hold utensils.   They  came  back  every  day  to  their 
houses  to  fetch   grain,  but,  after  camping  out, 
they  remained  free  from  the  disease.   Tbe  Govem- 
nient  of  India  held  that  the  Worli  incident  supported 
the  view  that  the  plague  is  best  combated  by  the 
evacuation  of  infected  localities  ;  and  this  seems  to  be 
Dr.  Creighton's  opinion  also.   In  the  Great  Plague  of 
London,  an  exactly  opposite  procedure  was  adopted. 


Houses  were  shut  up  when  tbe  plague  appeared  ia 
them,  and  the  inmates  were  not  allowed  to  leave 
them;  and  the  results  were  terribly  fatal.  Nearly 
14  per  cent,  of  the  population  of  London  died  of 
plague  in  1665.   In  Bombay,  the  highest  estimate  of 
plague  mortality  during  tbe  epidemic  of  1896-97  did 
not  exceed  2^  per  cent,  of  the  normal  population  of 
810,000,  which,  however,  was  greatly  reduced  for 
several  months  by  a  large  exodus  of  the  people. 
In  the  second  epidemic,  the  mortality  slightly 
exceeded  3  per  cent,  of  the  pc^mlation.  As  regards 
the  comparative  immunity  of  Ratnagiri  villages  from 
plague,  notwithstanding  the  constant  {ntercoorse  and 
traffic  by  sea  between  Bombay  and  the  ports  of  the 
Konkan,  Mr.  Birdwood  suggested  that  there  might 
perhaps  be  some  other  controlling  factors  besides  the 
nature  of  tbe  dwellings  in  those  villages.  The  average 
rainfall  of  the  district  was  stated  by  Dr.  Creighton  to 
be  about  100  inches  in  tbe  year.    But  the  actual 
rainfall  on  the  verge  of  the  Gbftts  was  much  more. 
It  amounted  at  Mahablesbwar  to  280  inches  in  the 
year.    The  effect  of  this  downpotu*  in  the  four 
monsoon  months  must  be  to  scour  the  sorbce  soU 
most  thonmghly.   Indeed,  that  had  been  the  case 
in  the  past  to  a  most  lamentable  extent.  Tliere 
was  a  time,  in  the  early  years  of  the  past  century, 
when  tbe  hills  and  valleys  of  the  Konkan  were 
well  clothed  with  timber ;  whni  vessels  of  lair 
size  could   navigate  some   of   the  bigger  ri\'ers 
and  creeks  that  traverse  tbe  district ;  but  in  an 
unwise  moment  the  right  to  cut  down  their  forests 
was  conceded  to  certain  landholders.    Tbe  right  was 
ruthlessly  exercised,  and  when  Dr.  Creighton  visited 
Mahableshwar  he  was  struck,  as  others  had  been 
sadly  struck  before  bim,  by  the  bare  red,  laterite, 
hilht^  between  him  and  tbe  sea.  As  soon  as  the 
woods  wluch  protected  tbe  soil  had  been  destroyed, 
the  sofl  was  wa^ed  away.   Tbe  creeks  also  became 
choked  with  silt  and  debris,  and  no  ^-essels  of  any 
size  can  now  sail  up  those  creeks.   But,  as  the  plague 
is  a  ground  poison,  might  it  not  be  reasonable  to 
suppose  that  tbe  heavj'  rainfall  had  done  its  work  in 
washing  away  any  traces  of  imported  poison  from  the 
neighbourhood  of  human  dwellings  ?   On  tbe  east 
side  of  the  GhSts  the  case  was  otherwise.   There  ne 
had  the  heavy  black  cotton  soil,  and  the  rainfall 
was  greatly  reduced.    As  the  south-west  monaioo 
winds  come  up  from  tbe  sea,  laden  with  million^  of 
tons  of  vapour,  which  are  condensed  by  the  colder 
temperature  of  tbe  higher  ridges,  they  pass  on  with 
only  a  shml  supply  of  moisture  left  in  them  for  the 
Dekhan,  and,  even  at  a  distance  of  only  ten  miles  to 
the  east  of  Mahableshwar,  the  rainfall  amounts  only 
to  about  30  or  35  inches;  but,  small  as  it  is,  it  does 
not,  owing  to  the  configuration  of  the  country  and 
the  nature  of  tbe  soil,  drain  away  as  fast  as  tbe  bea^-y 
rainfall  of  tbe  Konkan  ;  and  waterlogged  soil,  if  ft  is 
not  itself  a  congenial  home  for  the  plague  germ,  at  all 
events  lowers  the  puUic  health  and  lessens  tbe  power 
of  resisting  ooslangbts  of  the  disease.   The  effect  of 
a  heavy  rainfall  in  checkingTplagus  modality  had 
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been  noticed  in  China,  where  the  people  beHeve  that 
the  plague  is  f&TOured  by  a  long  continuance  of  dry 
veather,  and  that  a  downpour  for  two  or  three  days 
will  stop  it.  We  have  it,  on  the  testimony  of 
Mr.  Fraser,  the  Consul  at  Pakhoi,  that,  aa  a  rale,  the 
summer  tains,  by  washing  the  streetl,  put  an  end  to 
the  plague  for  the  year.  And  the  cessation  of  plague 
at  Nafdes,  in  the  seventeenth  century,  seems  to  have 
been  ascribed  to  a  similar  cauie ;  for  we  learn  from 
the  aathor  of  that  most  fasdnating  bocA,  "John 
Ingleiant,"  that  the  night  after  Inglesint  had  met 
the  filar  in  Naples,  there  was  "  the  sound  of  abund- 
ance of  rain**  and  "  the  plague  was  stayed."  And 
then  again  the  higher  tem[>erature  of  the  Konkan 
districts  may  have  conduced  to  the  comparative  immu« 
nity  from  plagui:  enjoyed  by  the  people  of  Ratnagiri. 
The  climate  of  the  Konkan  is  warmer  and  damper 
than  that  of  the  high-lying  Dekhan.  It  is  warmer 
than  that  of  Bombay ;  and  though  the  steady  rise 
dutiog  a  long  series  of  years  of  the  level  of 
the  snb-soil  water  in  Bombay,  caused  by  the  fill- 
ing op  of  the  flats  and  the  blocking  of  several  out* 
lets  to  the  sea  undoubtedly  had  a  most  prejudicial 
effect  on  the  public  health  and  possibly  prepared  the 
way  for  the  plague  by  predisposing  people  to  disease, 
yet,  according  to  Mr.  Baldwin  Latham,  who,  many 
years  before  the  outbreak  of  the  plague,  had  reported 
on  the  sanitary  condition  of  Bombay,  great,  dryness 
of  the  air  is  one  of  the  climatic  factors  which  favour 
the  growth  of  an  epidemic  of  plague.  He  found 
that  the  conditions,  when  measured  by  the  dryness 
of  the  air,  were  identical  in  the  several  London 
epidemics  and  in  the  Bombay  epidemic  of  1896-97. 
Similar  conditi<ms  may  have  fimmred  the  prevalence 
of  plague  in  the  Satan  villages.  The  subject  ii  one 
of  the  gravest  concern  to  the  whole  civilised  world ; 
and  he  (Mr.  Krdwood)  could  only  hope  that,  as  Dr. 
Crefghton  had  studied  on  the  spot  the  questions 
connected  with  recent  extensions  of  plague  in  India, 
he  would,*  on  some  future  occasion,  supplement  the 
conclusions  he  had  arrived  at  as  regards  one  of  the 
causes  of  ita  continued  prevalence  in  the  Dekhan 
and  the  Punjab,  with  a  paper  on  the  results  of  his 
enquiries  regarding  the  repeated  e|ndeniics  in  Bcnnbay 
daring  the  past  nine  years. 

Dr.  W.  Scxm*  TSBB  (Public  Analyst  for  South- 
wark)  said  he  had  not  had  any  practicBl  ezperienn  of 
plagtie,  but  as  bacteriologist  of  one  of  the  Metro- 
p<riitan  borou^  was  mndi  interested  in  the  sabject 
under  discuisioa.  They  had  learnt  from  Dr. 
Creighton's  valuable  paper  the  conditions  under 
which  plague  thrives.  There  is,  he  (Dr.  Tebb} 
thought,  no  doubt  that  this  disease  nnght  arise  by 
contagion  from  person  to  person;  this  was  clearly 
indicated  by  the  Vienna  cases  in  1898,  when  the 
laboratory  attendant  Barisch  who  had  to  do  with 
plague  material  contracted  the  disease  and  communi- 
cated it  to  Dr.  Mfiller  his  doctor  and  also  to  onfe  of 
the  nurses.  Tlie  most  important  canse,  however, 
which  cmtxibuted  to  the  propagatkn  of  pUgoe  w«t, 


as  Dr.  Crdghton  had  shown,  the  presence  of  filthy 
conditions  in  and  around  houses,  and  it  was  these 
foul  ctmditions,  whether  of  soil  or  air,  which  were  not 
only  responsible  for  plague  but  also  for  typhoid, 
^hus,  cholera,  and  small-poz.  The  theny  that 
certain  diseases  were  due  to  a  micro-orgadsn  had 
tended  to  obscure  and  to  throw  into  the  back- 
ground the  foct  of  their  insanitary  origin.  For  his 
own  part,  as  the  result  of  experience,  he  had  come 
very  much  to  doubt  the  r6U  played  by  certain  so  called 
"pathogenic  o^udKBs,"  that  was  to  lay,  irtiether 
they  were  the  actual  cause  of  the  disease  in  question. 
Take  the  comma  bacillus  of  Koch.  That  was,  at  one 
time,  confidently  stated  to  be  the  cause  of  cholera, 
but  PetteckofTer,  Klein,  and  others  had  shewn  that 
this  bacillus  might  be  eaten  with  impunity  and 
without  producing  any  deleterious  results  whatever. 
Then  there  was  the  so-called  "  typhoid  bacillus*'  of 
Eberth.  In  1880  this  was  heralded  as  a  great  dis- 
covery, but  it  had  since  been  shewn  by  Remlinger 
and  Schndder  that  this  bacillus  is  t»actkally  ubiquit- 
ous. Thus  it  occurs  in  the  alimentary  canal  of  those 
unaffected  with  typhoid  fiever,  it  occurs  fai  potaUe 
waters,  in  the  aofl,  and  conttibntes  to  the  microbial 
flora  with  which  we  are  normally  surrounded ;  in  ftct 
the  bacillus  Is  so  widely  diffused,  that  if  it  were  the 
actual  cause  of  typhoid  fiever  the  human  race  would' 
long  since  have  been  exterminated.  With  regard  to 
the  "  plague  bacillus  "  of  Kitasato  it  was  shewn  by 
Aoyama  that  the  bacillus  in  the  blood  of  patients 
differed  from  that  found  in  the  buboes.  Crookshank 
says,  '*  it  is  quite  possible  that  the  so>called  plague  ba- 
ciDus  is  really  identical  with  the  bacillus  of  htemorr- 
ba^  septksemia  and  the  real  nature  of  the  conti^ttm 
in  bubonic  ]dagne  is  unknown."  But  whatever  be  the 
truth  about  these  important  questions,  and  there 
certainly  aeoned  much  difference  of  o|didon  in  the 
medical  profession,  he  (the  speaker)  had  no  doubt 
that  the  microbial  theory  of  disease  colours  all  our 
ideas.  Everything  centred  round  the  micro-organism. 
As  Dr.  Creighton  had  said,  we  "think  bacterially," 
and  the  effect  of  this  attitude  of  mind  was  shen-n 
very  clearly  in  the  Report  of  the  Indian  Plague 
Commiiaion  of  1901.  The  Commissioners  found 
that  dirt  in  houses  is  not  a  good  medium  for  the 
cnltivation  of  the  '*  plague  bacillus  '*  and  hence  "  we 
can  budly  find  justification  for  the  bdief  that  plague 
is  a  filth  disease  in  the  sense  that  the  growth  of  its ' 
bacHluB  is  favoured  by  the  presence  of  diet."  Again, ' 
in  so  far  as  dlit  was  associated  with  nudsture,  it 
might  retard  the  destruction  of  the  badllns,  otherwise 
"  dirt  in  a  house  "  appwared  to  be  "  a  matter  of  in- 
difference." Finally,  we  have  the  extraordinary 
conclusion  that  "  a  clean  room  may  constitute  as 
dangerous  a  nidus  of  infection  as  a  dirty  room,  inso- 
much as  the  specific  micro-organisms  of  the  disease  - 
may  effect  a  lodgment  or  remain  in  the  room  in  spite 
of  any  amount  of  sweeping  and  cleaning."  That  was 
a  tn^  h<^«is  doctrine,  and  (me  he  was  sorry  to 
say  for  which  bactai<dogy  was  mainly  responrible. 
In  his  ofAoion,  the  oidy  way  to  eliminate  plagae|was 
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to  attend  to  the  sanitary  sanDondingi  of  the  iadi- 
vidual.  Plague  and  small-pox  thrived  in  old  London 
in  the  terribly  61thy  conditions  which  then  [xevailed, 
and  they  likewise  flourish  in  India  and  China  to-day ; 
and  it  was  only  by  making  the  people  clean,  in  their 
ItaUtaticais  and  in  their  towns,  that  these  diaieasei 
could  ever  be  effectually  eradicated. 

Lieat.-Col.  Allah  CmntiNOHAM  sdd  tliat,  biving 
lived  in  India  for  twenty-three  years*  he  had  listened 
with  very  great  interest  to  Dr.  Creig^toa's  ptptx.  It 
vas  one  the  saddest  papen  with  reference  to  the 
wibabitants  of  India  be  had  ever  heard.  The  most 
important  conclusions  arrived  at  seemed  to  be  that, 
unless  the  inhabitants  would  give  up  building  with 
kutcha  masonry — (mud) — and  revert  to  building 
with  solid  materials,  there  was  not  much  hope  of 
getting  rid  of  plague.  Yet,  to  get  them  to  do  so 
was  nearly  an  impossibility,  and  for  two  reasons. 
First,  the  three  hnndred  m^itms  of  ptOfAe  in  India 
were  intensely  conswative ;  and  if  they  could  give 
up  building  with  earth,  they  would  not  do  so. 
Secondly,  if  thqr  wished  to  give  it  np,  be  was  afiitdd 
the  mass  than  coold,  not  simply  owing  to  their 
intense  poverty.  They  had  recourse  of  necessity  to 
the  surrounding  earth,  simply  because  it  was  the 
cheapest  material  to  be  found. 

Dr.  £.  H.  Hakkih  said  that  the  paper  to  which 
they  had  listened  with  so  much  pleasure  showed  that 
in  Indis,  at  all  events,  the  white  man's  burden  was 
the  coloured  man's  microbe.  The  statistics  which  had 
been  brought  forward  by  Professor  Simpson  made 
«ne  wonder  what  woold  be  the  eventual  outcome  of 
<he  present  outbreak  should  it  cross  the  Indian 
frontier  while  retainiog  its  {absent  virulence. 
Kefermce  Iwd  been  made  to  the  relatfon  of  fleas  to 
filagne.  The  important  discovery  Made  by  Captain 
Uston  on  the  subject  was  that  in  the  absence  of 
plague  the  fleas  proper  to  rats  were  not  to  be  found  on 
fauman  beings;  but  in  the  case  of  persons  residing  in  a 
plague-infected  house  whete  rats  bad  already  died 
the  pecuhar  rat  fieas  were  found  on  those  persons. 
That  obviously  was  a  means  by  which  the  microbe 
<ould  be  transmitted.  The  important  question 
fx  consideration,  was,  how  Icmg  the  present  oat- 
break  was  likely  to  continue  in  India.  In  spite, 
■of  what  had  been  said,  arguing  from  the  analogy 
«f  previous  Indian  outbreaks,  if  those  outbreaks 
had  only  lasted  tra  or  tvrelve  years,  be  ftSed 
<o  see  why  the  present  outtweak  should  last  Icmger 
4han  that.  The  fact  that  during  the  current  year 
plague  was  more  virulent  than  in  previous  years  was 
not  an  important  argument,  because  the  disease  had 
£enerally  been  most  virulent  just  prior  to  its  dis- 
appearance. To  say  that  because  Indian  plague 
resembled  the  filack  Death  which  lasted  for  300  years, 
(he  present  Indian  [dague  was  likely  tp  last  as  long, 
did  not  ^^>ear  to.  be  a  convincing  argoment,  inas- 
much as  <aie  event  Qcc^ired  in  Europe:  ivid  the  other 
in  India.  As  far.u.the  evidence  w^t,  whether  an 


outbreak  in  India  had  been  a  Ihnited  mr  an  extended ' 
one,  it  had  never  lasted  for  such  an  excessively  long 
period.   India  in  the  past  bad  been  singularly  free 
from  prolonged  pestilence,  and  he  failed  to  see  wl^ 
the  same  state  of  aAiis  shmUd  not  persut. 

Dr.  Ckeiohton,  in  reply,  said  he  could  hardly,  at 
that  late  hour,  deal  in  detail  with  the  numy  points 
raised  by  the  various  q>eakers.  He  believed  be 
could  make  some  reply  to  Colonel  Thomson's  in- 
stance of  Hurdwtr.  With  regard  to  Profesor 
Simpson's  remarks,  he  did  not  take  so  pessimistic 
a  view  as  that  gentleman  on  the  extension  of  the 
area  of  plague  in  India,  and  he  did  not  expect  an  ex- 
tension into  Europe.  As  to  Colonel  Cunningham's 
practical  answer,  he  was  well  aware  how  valid  it 
was.  At  the  same  ttme  one  must  recognise  the 
facts,  and  if  Uiere  were  to  be  any  ddibente  poBey 
adopted  to  shorten  the  duration  of  plague  and  to 
anticipate  the  pressure  of  events,  the  kind  of  habita- 
tions of  the  peasantry  must  be  looked  to  more  than 
anything  else.  One  knew  how  tmpracticable  sudi 
suggestions  often  were,  and  no  one  felt  that  more 
than  himself,  coming  £resh  from  seeing  the  kind  of 
villages  in  the  plague-infected  districts.  Numerous 
criticisms  had  been  made  by  Mr.  Birdwood  and  other 
speakers  who  had  taken  part  in  the  discussion  to 
which  be  would  gladly  have  replied  had  time  per- 
mitted, and  he  promised  to  entntain  them  at  gteatcr 
leisure. 

At  the  conclusion  of  the  meeting,  a  hearty  vote  of 
thanks  was  accorded  to  Dr.  Crdghton  for  his  able  and 
important  pqier. 


IRISH  EJHIGRATION  STATISTICS. 

The  emigration  sutistics  oflreland  for  1904  Aaw 
that  although  there  was  some  falling  off  as  compared 
with  1903-3 — a  decrease  of  3,244— the  actual  emigra- 
tion, notwithstanding  the  diminished  populati<m,  was 
considerably  larger  than  in  1897  and  1898.  The 
emigrants  who  left  the  Irish  ports  during  the  year 
1904  numbered  37,415,  or  8-5  per  l.ooo  of  the  esti- 
mated population  of  Ireland  in  the  middle  of  the 
year.  The  number  of  males  who  emigimted  was 
17,524,  or  1,779  Ies>  than  in  the  previous  year,  and 
the  number  of  females  19,891,  a  decrease  of  1,465. 
Of  the  total  emigrants  in  1904  thoe  were  36,902 
natives  of  Ireland,  and  5 13  were  persons  beltmging  to 
other  countries.  In  comparison  with  1903  the  nnmber 
of  emigrants,  natives  of  Ireland,  shows  a  decrease  o{ 
3,887,  and  the  number  of  persons  belonging  to  other 
countries  a  decrease  of  357.  The  emigration  returns 
were  first  collected  in  1851  and  from  May  ai  that  year 
to  the  end  of  [904,  the  total  number  of  emignnts, 
natives  oflrdand,  ^iriio  left  Irish  ports  was  3.997,913— 
2,(^6,072  males  and  1,921,841  femala.  The  U^MSt 
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number  of  emigrants  in  any  one  year  was  190,332  in 
[852,  and  the  lowest  32,241  in  1898.  In  the  decade 
<nmi  1866  to  1875  the  average  aamber  of  emignnts 
wu  74.667,  in  the  decade  1856  to  1865  the  aver;^ 
annual  munber  amonnted  to  88,173,  and  in  the  four 
preceding  years,  from  1852  to  1855,  the  number  aver- 
aged 148,985  annually.  After  1887  there  was  a 
gradual  annual  decline  to  35,895  in  1894;  in  1895  the 
number  rose  to  48,703  ;  it  then  fell  to  38,995  in  1896, 
*o  32,535  in  1897,  and  to  32,241  in  1898.  It  rose  to 
41,232  in  1899,  and  to  45,288  in  1900,  and  fell  to 
39,613  in  1901,  rising  to  40,190  in  1902.  The  number 
of  emigrants  fell  to  39,989  in  1903,  and  to  36,902  in 
1904. 

It  is  not  <Kily  that  the  emigration  from  Ireland  has 
been  continnoas  and  large.  It  has  taken  away  from 
the  coontiy  the  cream  of  its  manhood  and  its  woman- 
hood. Of  the  37,415  emigrants  in  1904,  62-9  per 
cent,  were  between  the  ages  of  15  and  25,  and  30*9 
|>er  cent,  between  the  ages  of  25  and  35.  The  qnin- 
•quennial  age-period,  20-25  yo^i  furnished  the  largest 
number  of  both  male  and  female  emigrants — the 
persons  of  this  age  fonning  40*2  per  cent,  of  the 
«ntire  number  of  emigrants.  The  only  quinquennial 
age-period  in  which  the  females  greatly  outnumbered 
the  males  is  that  between  15  and  20,  when  the  number 
of  females  was  6,175  males  2,309.   Of  the 

males  who  emigrated,  17,524  in  number,  1,527,  or 
8*7  per  cenL,  were  described  as  married  men  or 
^ridowers.  Of  the  19,891  females,  2,265,  ^  ii'4 
cent,  were  returned  as  married  or  widowed.  Of  the 
a5,036  persons  between  the  ages  of  20  and  35  years, 
:390  only  were  married— 66  males  and  224  fonales. 

An  immense  majority  of  the  emigrants,  30,580,  or 
£2'9  per  cent.,  went  to  to  the  United  States,  and 
9*4  per  cent,  to  Greater  Britain.  The  emigration  to 
British  colonies  was  insignificant.  Canada  took 
anost  of  it,  the  number  bdng  2,083.  0°ly  336  Irish 
«oiigiants  went  to  Australia  in  1904,  123  to  New 
Zealand,  298  to  South  Africa,  and  6  to  India.  It  u 
worthy  o£  note  that  of  the  28,755  emigrants 
who  travelled  as  steerage  passengers  to  the  United 
States  thne  were  10,739  whose  passages  woe  paid 
tfnr  in  America. 


be  behindhand  in  this  respect  much  longer.  The 
committee  of  manu&ctnrers  which  has  the  matter 
in  hand  has  just  drafted  a  new  BiB,  having  decided 
to  ^Mndon  all  other  measores  dealing  with  the  same 
sobject  which  have  been  presoited  in  Congress.  Hk 
great  majority  oS  legiiliitocs  are  now  in  i^n^Mrthy 
with  the  claims  of  manuiactureis,  so  diat  in  aU 
[Hobability  the  measure  just  drafted  will  not  meet 
with  the  fate  of  its  predecessors.  The  chief  features 
of  the  BiU  are  briefly  as  follow Distilled  spirits 
of  high  alcoholic  strength,  when  rendered  unlit  for 
use  as  a  beverage,  to  be  removed  from  distilleiy 
warehouses,  free  of  tax,  under  certain  regulations  to 
be  prescribed  by  the  Commissioner  of  Internal 
Revenue.  The  tax  on  high-proof  alcohol  and  high- 
proof  Cologne  qarits  to  be  reduced  to  70  cents,  per 
proof  gaUon ;  the  tax  on  all  other  forms  of  distiUed 
qririts  to  be  reduced  to  80  cents,  perprocrfgalkm. 

In  Older  that  the  Revenue  may  not  safTer  as  a 
result  of  these  proposed  concessions  it  is  provided 
in  the  Bill  that  an  additional  tax  be  placed  on  rectified 
or  confpounded  distilled  spirits  used  solely  as  a 
beverage.  By  this  means  it  is  estimated  that  the 
yield  from  the  duty  on  spirit,  tmder  present  conditions, 
win  amount  to  157  million  dollars,  as  compared  with 
a  revenue  in  1904  of  129  miUion  dollars.  It  wiD  be 
judged  from  this  that  the  Internal  Revenue  authori- 
ties are  not  likdy  to  put  much  opposition  hi  the 
way  of  tlie  Bill.  Stringent  regulations  are  to  be 
enforced  with  a  view  to  diminishing  flie  risk  of  indus- 
trial alcohol  being  used  for  illidt  purposes.  Spirit 
removed  free  of  tax  from  distillery  wardwnses  must 
not  be  stored  on  my  pnadtes  in  lAidi  die  busineis 
of  a  distiller,  rectifier,  wholesale  or  retail  Uqnor  dealer 
is  carried  on.  The  penalty  for  rectifying  such  sinrit 
so  as  to  remove  any  substance  which  has  been  added 
lor  the  purpose  of  rendering  it  undrinkable  is  to  be 
not  less  than  500  dollars  and  not  more  than  5,000 
dollars,  and  imprisonment  for  not  less  than  six  months 
and  not  more  than  three  years. 


OBITUARY. 


nroUSTRIAL   ALCOHOL   IK  AMERICA. 

The  following  particulars  respecting  the  actiim 
taken  in  the  United  States  iu  respect  to  industrial 
alcohol  are  from  the  Pharmaceutical  Journal :  — 

In  the  matter  of  alcohol  used  for  manufacturing 
purposes  Great  Britain  and  America  suffer  at  the 
fsesent  moment  from  the  same  disabilities.  At 
<me  time  it  an>eared  as  though  America  would  be 
the  first  to  remedy  this  defect  in  legislation.  In  the 
United  States  the  greatest  opposition  has  not  come 
-from  the  Inland  Revenue  authorities,  but,  curiously 
^ough,  from  enthusiastic  teetotalers. 

The  United  States,  howe^-er,  are  not  likely  to 


Geokgb  Handastub  Dick.  —  Mr.  G.  H. 
Dick  died  on  the  17th  ult.  at  his  residence  at 
Strone,  N.B.,  after  a  long  illness.  He  was  bom  at 
Bridgeton  about  1838  and  went  to  India  early  in  life 
for  a  commercial  training.  On  returning  to  England 
he  set  up  for  himself  as  an  East  India  merchant  at 
Glasgow.  Other  firms  were  formed  later  in  connec- 
tion with  his  business  in  Manchester*  Bombay,  and 
Rangoon,  of  whidi  firms  he  was  chief  partner.  He 
was  President  of  the  Chamber  of  Cwnmerce,  aiul  at 
one  time  Rear-Commodote  of  the  Clyde  Yaditing 
Club.  He  vras  elected  a  member  of  the  Socie^ 
Arts  in  1900. 
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Thb  Curbamt  Trade  and  a  Curramt  Bank. 
—The  conioK  cnnnuit  cnq>  of  the  Morea  pmrnisei  to 
be  so  laree  tlitt  the  GteA  Goremment  will  no  ku^er 
eac«s)i  the  dnty  in  kind.  It  is  e^Mcted  that  the 
amount  of  cnnants  availaUe  fin-  export  irill  be  in- 
cieaKd  by  i5percent.^.and  ai  consiunpti<m  aeenu 
to  be  on  the  decline  in  most  markets  the  future  for- 
the  currant  growing  is  not  bright.  The  Currant . 
Bank  was  founded  when  the  Ket^tion  Law  was 
passed,  and  derives  its  capital  fron^  the  proceeds  of. 
the  currants  which  are  deposited  jn  its  stores  Jjy . 
exporteis  without  die  bank  giving  any  equivalent  Cor 
them.  Daring  the  first  yey  .of  it^  existence,  writes 
Mr.  Consul  Wood  in  hU  R^9it  ilated  April  ijtfi 
lost  (3369.  Annual  Series),  baak|  encashed  sev«i»l 
millions  of  drachma:  from  $hnj>jiffffal  salet  of  thtp*  t 
retention  curTant8i.and  thei^jncHq*  weie,  according 
tqi  t^  Sfiu*t  of  ^  bank's  diatter,  distriboted  in 
kiaas,  bating  small  interest,  to  currant  grower 
ei^er  -in  the  shape  of  cash,  mlphur,  or  sulphate  of 
copper,  which  the  bank  imported,  as  being  necessary 
for  the  protection,  of  the  vineyards  against  the 
oidium,  peconospors,  and  othor  maladies.  So  long 
as. eurTan(,£t9,wers,  were. fairly  prosperous  a  portion 
of  the  loans  was  annually  r^udd  bat  of  late  years 
thet^  cpnc^itioo  has  become  so  precarious  that  they 
have  beeu  quite  unable  to  carry  oat  their  obligations, 
and  tliebaiU^hw  been  almost  Gonpletely  drained  of  its 
moneys.  Being  thus  without  capital,  it  caimot  afford 
to  impart  sulfhateof  copper,  whkh  is  the  only  remedy 
against  the  peronospors  malady,  and  as  growers 
generally  cannot  afford  to  do  so,  a  reduction  in  the 
area  under  cultivation  vould  seem  tnevitaMe.  There 
h^  ceased  to  be  any  demand  in  France,  Italy,  and 
Germany  for  wine  made  from  currants.  On  the  other 
hand,  the  growth  of  sultanas,  the  favourite  taisin,  is 
largely  on  the  increase. 

Tea  AMD  Ditties.-^- reduction  in  the  tea  dnty 
was  not  unexpected.  At  the  end  of  March  there  were 
127,000,000  lbs.  in  bond  compared  with  101,000,000 
lbs.  on  the  corresponding  date  of  last  year.  To  what 
extent  the  consumer  will  benefit  from  the  remisrion 
of  duty  is  doubtful.  The  poorer  kinds  of  tea  were 
never  cheaper  in  Mincing-lane,  or  as  cheap  as  during 
the  past  year,  when  the  duty  was  8d,  Duty  is  only 
one  of  the  detennining  factors  of  price,  and  with 
an  8d.  duty  the  newspapers  have  been  advertising  a 
well  known  tea  dealers'  *'  reaDy  good  tea  "  at  is.  3d. 
per  tb.  The  variatfons  of  the  dnty  have  been  many. 
From'  iflof  to  1805  tea  selling  at  or  above  2s.  6d.  per 
lb.  was  snbject  to  a  duty  ranging  from  £yi  to 
j^Q5  2S.  6d.  per  cent. ;  if  sold  under  that  price  fnun 
j^iDto  /fiyw.  6d;  •  From  i8o6  to  1818  a  uniform 
duty  of  /<)6  per  cent,  was  imposed,  which  continued 
wflh  an  additiotial  dbty  of  ^^4  per  cent,  on  tea  selling 
at  above  asir  perlb.  down  to  1833,  the  last  year  of  the 
ad  valorem  duly.   In  1834  and  1835  the  duty  ranged 


fronl 6d.  to  3s.  f  er  It.  according  to  the  class  oT 
tea ;  from  1836  to  1839  all  kinds  of  tea  were  rated  at 
2s.  Id.  per  lb.  with  5  per  cent,  in  additira  from  1849 
t«  1852.  In  1853  the  duty  was  ll.  lod.,  and  frouk  . 
that  year  the  dnty  was  gradually  reduced,  till  in  1865 
it  was  fixed  at  6d.  On  lat  May,  1890,  the  duty  wa» 
reduced  to  4d.,  and  was  raised  again  to  6d.  on  the- 
6th  M^ch,  1900,  and  to  8d.  last  year.  From  July  i 
next  there  will  be  a  retom  to  the  sixpenny  duty.. 
Almost  all  our  tea  now  comes  from  British  India  and 
Ceylon,  Natal  supplying  a  little,  but  the  imports- 
from  China  show  signs  of  renewed  expansion,  and 
Ji#a  and  other  fbreign  centres  are  Bkely  to  be  snioos 
c(mipetitors  before  many  years  have  passed. 

Trade  Openings  in  Manchuria.— It  may  be 
gathered  from  Mr.  Consul  Little's  report  on  tbe 
trade  of  Newchang  (No.  3354,  Annual  Series),  that 
after  tbe  war  Manchuria  is  likely  to  be  a  good  market 
ifx  labour*s2ving  implements.  Contrary  to  what  is 
the  case  in  most  parts  of  China,  fiuming  is  carried 
on  in  Manchuria  on  a  comparatively  lai:ge  scale,  the 
average  sixe  of  the  headings  being  100  to  mo  acre^ 
extending  occasionally  to  i,(X)0  acres.  There  is 
therefore  am[de  scope  for  the  use  of  labonr-aavji^ 
implements,  forwhidi  a  demand  may  be  eqxcted  to 
arise  after  the  war.  Mr.  Little  sajrs  that  just  before 
the  war  a  wealthy  native,  who  had  acquired  a  large 
property  in  the  Imperial  Hunting  Park,  which  has 
now  been  thrown  open  to  settlers,  placed  an  crder 
with  a  foreign  firm  for  a  complete  set  of  fleam 
ploughing  and  threshing  tackle,  costing  in  all  over 
;£'i,ooo.  The  demand  is  likely  to  be  stimulated 
the  scarrity  of  draught  animals  from  which  laraiers 
will  be  sure  to  suffer  owing  to  the  large  numben  used 
up  in  the  war. 


MEETINGS  FOR  THE  ENSUING  WTBBK. 

HoNUAv,  JiiKB  iq...BritiihAidiitects,9>Coiidait-Mcast,W., 
8  p.m. 

TussnAY,  JfNB  so...Adatic,  st,  Albemiie-Mtest.  'V.i.j 
p.m. 

HorticaltntBl,  YinceBt-aqnare,  Veabniaitn,  S.W., 
3  p.in.    Rflv.  Prof.  Henalow,  "  Plaits  of  lU 

Bible." 

WEDNmsDAY,  JuMS  ]i...MeteoroIofic«l,  70.  Victoria •Mreet, 
S.W.,  4)    p.m.     1.  Mr.    Georg*  C.  Sinpaon, 
'■Normal  Electrical  PhcDomena  of  the  Atmo- 
■j^tere."    3.  Mr.  S.  P.  FnEonoo,  "  Two  nn* 
Meterological  Initrumontt :  i.  Automatic  Polo 
Star  Light  Recorder,  and  a.  Tha  OaUmMcape." 
Geological,  BurliDfton-faowe,  W.,  S  p.m. 
Microscopical,  10,  Huomr-aqnaie,  W.,  t  p>«.  t. 
Mr.  A.  E.  Coiuad)r,  "Theoiiet  of  MicFOtcoptuft 
Vision."   3.  Mr.   Edward    M.    KoIsob,  "Tbe 
Tubercle  Bacillus." 
British  Arcbaeoloffical  Aitedalloa,  ja,  SackvOIa- 
•troot,  W.,  8  p.m. 

Thursday,  Jum  tt...Aatiqaariea,  Bsriiagtoo-lMaaB,  W., 
p.m. 

FaiDAY.  Junk  a3..Art  Woilwn'  Gnlld.  Clllbcd*B-lBa  HaD. 

Fleet.itreet,  E.G.,  S  p.m.  llr.  J.  SUrkie  Oaidnar, 
"  Tbe  Honnmental  Uaea  of  Btoase." 

Satl'Rdav.  Jvnk  24  ..Botaaic,  Inner  Ckcle.  Refeof s-paiik* 
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FINANCIAL  STATEMENT. 

The  following  statement  is  published  in  this  week's  Journal  in  accordance  with  Sec.  40  of 
the  Society's  By-laws 

TREASURERS'   STATEMENT  OP  RECEIPTS  AND  PAYMENTS  FOR  THE 
YEAR  ENDING   MAY  31ST,  1905. 


Dr. 

I.  d.    t    1.  d. 

ToCuh  In  handi  tXvLtasn.  Contts 

•nd  Co.,  3Tst  Hay,  1901  a,3s6  13  7 

SatNcfiptUms    3i79T   '  o 

„  Life  compoiitioni    525  0  o 

 6,jJi   1  o 

IHvidends  and  Intereat  ,   6ai   9  8 

GronndRnti  .,1..   67a  ij  11 

Eumlnation  Fees  3,338  16  6 

Cloth  workers'     Cottttoajr    (Donation  to 

Euminatton  Prise  Fiind)    30  o  o 

Convenuione,  1904  (sale  of  tickeU)    103  o  o 

„  Advertieenicnta   „   690  t8  9 

Sales,  Ice, 

"  Cantor "  Lecluret    18  q  6 

Examination  Programnc*   46  16  10 

Fee*  for  nie  of  meeting  too  mi      5>   8  3 

Joumal   IS7  10  3 

  a74  4  10 

„  Ifaqueat  by  the  late  Ura.  Brgle^.   a^  o  o 


or. 


Bjr  Hoaae 

Kent,  Rate*,  and  Tales   846  18  4 

Insurance,  Gas,  Coal,  House 

expenses  and  charges  inci- 
dental to  meetings    361    7  5 

Repairs  and  Alterations.   79  '9  4 

I .,  OiEce:— 

Salaries  and  wages   8,145  A  5 

Staticmei7,  Office  Printing  and 

Lithi^raphy   15  8 

Advertising   iia  9  6 

Postage  Stamps,  Messengers' 

Pares,  and  Parcels    374  tfi 


C  £   1.  d. 


i,a88  5  I 


„  Library,  Bookbinding,  &c  

,,  Conversaxiono  (1904)  

„  Journal,  including  Printing  and  Publishing., 

II      do.      to- Volume  Index  

„  Advertisements  (Agents  and  Printing)  

„  Examlnatloni  

„  Uedals:- 

Albcrt   ai  fi 

Society's   at  17  5 

„  "  Swiney  "  Priie   „  

„  'VOwen  Jones"  Prises  

I,  Drawing  Society's  Prisea  

„  "Shaw"  Prise   

„  North  London  Bxbibitton  Prlies  

„  "Cantor"  Lectures  

Sections:— 

Applied  Art   €000 

Colonial    57  18  4 

Indian    68  is  j 

„  Committees  (General  Expenses)  

„  Committee  on  Leather  for  Bookbinding   

„  London  Institution  Committee  

I,  Investments 

Life  Compositions  for  the  year  C^tZt  "■"^ 
bequest  by  Hra.  Begley  jfasD,  in  War 
Loan  _  


3.»9B  5  to 

93  a  o 
475  15 

s.isa  10  I 

18a  la  o 

•90  «a  5 

3,ob8  13  o 


43   3  II 

so  o  o 

46  4  « 

It  13  6 

t    t  6 

14  14  o 

•65  7  9 


186  10  7 

19  ta  e 

tq  17  6 

17  9  « 


77S  o  o 


(3,130  to  II 

„  Cash  in  hand!  of  Ueura.  Coutts  and  Co., 

Uqr  3tit,  1903  »   MW  9  4 


nir|iti7.pH  hy 


o  3 
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To  9mniTy  Cndlton   H  « 

„  EuaiMTf' Fm«     J  iB  o 

H  BuMfnattM  PrliM  and  Urd«Ii...   191  e  o 
„  SactiMit  :— AppliadArt.CekMiwl, 

•■dladiu   iTo  o  e 

■  l,W    9  « 

M  ImMof  uMttMrUaUiUw   >s,aui  17  9 


/ 


/ 


Uted  Fnndi  in- 
wMrd  M  fallow* : 


Cuada  4  per  Cent. 


Soatli  AnalralU  4 
per  Cent.  Stock  . 
N^S.  Wiles  )|  per 


N.S.  Wkin  4  per 
Cent  Stork'...  „. 

U.  Indwn  Pen.  Kjr. 
4  p(T  CmL  De- 
bvnttm  Stork  

Qaoeaaluid   4  prr 


Assets. 

£  ■  •  a. 

Amonntof 
Stork,  fcc. 

£  %.  A. 
Worth  on 

3  IK  M«Tt 

*9«>5. 

7 

900  0 

e 

S05  0  e 

500  a 

0 

S'5  0  • 

530  10 

1 

5*7  16  10 

500  0 

0 

S«  9  0 

>I7  0 

0 

(66  tS  fl 

1,500  a 

0 

i,5jo  0  0 

500  0 

0 

jjo  0  0 

Nual  4  per  Cent. 

Stork  

Ground  Rents 

lawovBt  ioMvtrd)  10,496  ■  9  10,196  > 
11  r  t  Topol  i  ta  n  W  atr  r 
Hoard  R.  Stock  ..      311  15 


.    -  410 

National W» Loan  4.J51  17  it  f.^io 


■I,J9J  !■  I 

„  lintwrripttoat  of  th«  ye«r  nn- 

collerted   77*  tC 

n  AiTe»r«,eiti»nled  ■»  recoreraMo     >79  9 


-w,46j    1  s 


i^t  16  e 

„  pTT>p(Tt7of  the  Sorlety  (Book*,  Pictaret,  ftc.)  a^ooa   o  o 

„  Advrrtisrmenti  duB   A4    o  o 

CMh  in  hand*  of  Uesar*.  CovtU  and  Co., 

3iit  M«T,  iqot,   t097    9  * 

„  Do.  on  D^otit  (against  interest  on  Tmsts) .     400    o  o 


Dr.  Swlfter's  Beqnest   j£i>47T  to 

••lolin  Stock  "Tmit   loo 

"llenjuan   £b««"    Trust    for  Industrial 

Imcieno   I  jj  6  I 

Kortb  London  Rxbibltfam  Trast   to*  t  i 

"  Pothergill  "  Tmst   388  1  4 

J.  Ifnrmjr,  in  aid  of  n  Hnildinf  Fnnd   S4  9 

nidtscriptions  U>  an  ZndomneiitTnnd    ^ba  a  t 

Dr.  Aldrrd's  Bequest   »o  t  3 

Thom'as  Howard's  Beqwt   g7r  o  o 


Funds  hrld  m  Tku.st  by  the  Society. 


Groand-mls,charg«nb>nwilliasniHof  ;£soeonce  In  five  years. 
0  CaasolSi  chnrseable  with  the  Award  of  a  Medal. 

„   of  Intereat  as  a  Uoaej  Prise. 

I,'  of«H«dal.  " 


Dt.Cantw's  B««M.t   -  ,^ 

"  Owen  Jones  "  UoMOrtal  Tratt   413  o 

"  Unlraadr  "  Ttnst   

Alfred  Dnvls's  B«qM>t.  


Anaant  to  cover  ncciutnlatod  Interast  on  Tmst 
Fuada   400  o 


„       charReable  with  th*  Award  <rf  n  Prite. 
Metnwolitaa  Railway  d  prr  Crat.  Prcfermce  Stock,  dinrEe- 
able  with  the  AwanTof  a  Prif  e  for  an  Essay, 
o  Bombay  and  BannU  Railway  Stock  I  Interast  applied  to  ^ 

3  Groand-raan  (    Cantor  Lectnm. 

.0  Cnnnda4  perCent.  Stock,c)uuicnblawithAe  Awmidof  Maes 
to  Art  Students. 

105  16  o  SoBtk  Anitralia4perCent.Stock,theIntmsttobeqiplkdt« 
korpiar  Monnvent  in  repair  and  occaaioaal  Ptiies  to  Art 
Stndents. 

— "  ■■953  o  o  Great  Indian  Peninsula  Railway  4  per  Cent.  Guaranteed 
Debentnre  Stock.  Interest  at  the  di^osal  of  the  Council 
for  promotins  the  objects  of  the  Socieqr. 


o  Ob  Deposit  with  Messrs.  ContU  and  Co. 


Total  of  Investukhts  &c.,  Standino  is  the  Name  of  the  Society  (imcludino  Sociftv's 

ACCUHULATED  FUHDS  AND  TKL'STS  AS  ABOVE). 

Ground  Renin  (amonnt  of  cash  invested)   £17,669  4  o 

 „   3,6i6  18  I 


Consols   

Metropolitan  Railway  jt  per  Cent.  Preference  Stock  

Bombay  and  Baroda  Railway  3  per  Cent.  Guaranteed  Stock   

Canada  4  per  Cent.  Stock   „  , 

South  Anstrnlia  4  per  Cent,  Stock   

New  South  Wales  3J  per  Cent  Stork  

New  South  Wales  4  per  Cent  Stock  

Orent  Indian  PenintuU  Railway  4  per  Ceut.  Guaranteed  Debenture  Stock 

Quennsland 4per Cent.  Bond*   ,.  

Haul.  4  per  Cent.  Stock  

Metropofitan  Water  Board  H.  Stock...,  a  

National  War  Loan   

Cash  OB  DepoMt  with  Messrs.  Coutts  and  Co  


ill  o  o 

s,(5o  o  o 

q>3    O  O 

605  t6  o 

530  10  r 

500  o  o 

S.ITO   o  o 

i,S9D  0  e 

500  o  o 

321  15  9 

4.3S1  17  >i 

400  o  o 


Society's  Accumulated  Funds   is   i(  ,  .„ 

Trust  Fund*  held  by  Society    14.7*6  0  9l**'5*'''*®   '  *° 


The  Atttts,  represented  by  Stock  at  th*  Bank  of  England,  and  Securities,  Cash  on  Deposit,  and  Cash 
b/Uance  m  hands  o/Mtssrs.  Coutts  and  Co.,  as  above  set  forth,  hav«  i«m  duly  vmfisd. 

Owen  Robe&ts, 


I  HuniY  TarsMAir  Wood.  Seentary. 

Social's  UeuHt  Adelphi,  soth  June,  1905. 


Caimichael  Thomas,     }  ^'■'^^'^f- 
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ANNUAL  GENERAL  MEETING. 
The  Couacil  hereby  give  notice  that  the 
One  Hundred  and  Fifty-first  Annual  Meetinf? 
for  the  purpose  of  receiving  the  Council's 
Report  and  Treasurers*  Statement  of  receipts, 
pajrments,  and  expenditure  during  the  past 
year,  and  also  for  tiie  election  of  officers  ard 
new  mcnjbers,  will  be  held  ito  accordance  with 
the  By-laws  on  Wednesday,  aSth  June,  at 
4  p.m. 

(By  Order  of  the  Council), 

Henry  Trueuan  Wood, 
S^retary, 


VIVA  VOCE   EXAMINATIONS  IN 
MODERN  LANGUAGES. 

The  following  is  a  list  of  the  Vivd  Voce 
Examinations  which  have  been  held  since  the 
last  annoancement  in  Uie  Journal  for  Feb- 
ruary  3, 1905 :— 


5.? 

•a 

Rue  of  EauiiBadMi. 

Date. 

n 

ll 
II 

1 

£ 

1 

it 

French  .— 

Crouch  ■  and  Council 

Uarck  99, 190) 

a8 

■Willo«den  Polytechnic. 

Uaich  ^0,1905 

ft 

5 
3 

II 

7 
8 

Acton    ud  Chiiwick 

Uarch  ji,  1905 

31 

1 

■t 

8 

HanchMter  Educntion 

Haj  16, 1905. 

ti 

II 

6 

Birkb«ck  CoUmb  (C«ii- 
didatH  from  I.oadon 

Polytochiikt)  

Ma;  JO  &  ]i. 

69 

6 

5J 

la 

BaHenu  Polytrchnic 

["905. 

(Cudidatei  from  Lon- 

Jnn«i,  1905. 

i3 

4 

.8 

II 

L.C.C.  Eveninr  School. 
SuiMz-road,  Brixton. . 

Jane  14, 1905. 

30 

a 

*} 

5 

L.C.C.  EveaiDi;  School, 

Qaeaa>a>roftd,  D«ltton 

Jnno  15, 1905. 

•3 

a 

.6 

5 

L.C.C.  Ev«ninj[  School, 

Choumert-rood,  Peck- 

June  t6, 1905. 

a6 

I 

30 

S 

L.C.C.  Eveniiw  School. 

Tottenhnin  id.,  Klnfs- 

Imnd   ^  

June  17,1905. 

»J 

6 

13 

4 

Grrmam  : — 

]|«ncb«*ter  Edncntion 

May  19, 1905. 

Citv  of  London  College 
(Candidatetfrom  Lon- 

9 

4 

5 

Mayjt,  1903. 

36 

6 

.9 

11 

Huchotor  Edncatioa 

May  17, 1909- 

il 

3 

8 

7 

Parfngvett : — 

Uinchcsler  Educuimi 

VariSinas. 

5 

4 

I 

386 

48 

148 

90 

The  Examiners  were  Mr.  E.  L.  Naftel  for 
French,  Professor  H.  G.  Atkins,  M.A.,  for 
German,  Professor  Ramirez  for  Spanish,  and 
Mr.  J.  d'Oliveira  e3ilva  for  Portuguese. 


CONVERSAZIONE. 

The  Socie^'s  Conversazione  ^11  be  held, 
by  arrangement  with  the  Council  of  the  Royal 
Botanic  Society,  in  the  Gardens  of  that  Society, 
Inner-circle,  Regent' s-park,  on  Tuesday  even- 
ing, the  4th  of  July,  from  9  to  12  p.m. 

The  central  portion  of  the  Gantens  only  will 
be  used.  The  Gardens  will  be  illuminated 
with  coloured  lamps,  and  also  by  the  Kitson 
Incandescent  Oil  Light.  The  Conservatory 
and  the  Club-house  will  be  open. 

The  Reception,  by  Sir  William  Abney, 
K.C.B.,  F.R.S.,  Chairman,  and  the  other 
Members  of  the  Council,  will  he  held  at  the 
entrance  to  the  Conservatcwy,  near  the  Broad 
Walk,  from  9  to  10  o'clock. 

An  Exhibition  of  GrowlDg  and  Cut  Roses 
and  other  Flowers  will  be  arranged  in  a 
marquee  in  the  grounds  Messrs.  W.  Paul 
and  Sons,  of  Wahham  Cross. 

A  collection  of  Ijliums  in  Pots  will  also  be 
arranged  in  the  Corridor. 

A  Selection  of  Music  will  be  peformed  by 
the  String  Band  of  the  Royal  Artillery  in  the 
Conservatory,  and  by  the  Band  of  H.M. 
Grenadier  Guards  in  the  Gardens,  com- 
mencing at  9  o'clock. 

Two  performances  of  Selections  from  Pastoral 
Plays  will  be  given  in  the  Gardens  by  Mr. 
Patrick  Kirwan's  Idyllic  Players  at  9.30  and 
10.45  P-n»- 

A  concert  and  entertainment,  including  a 
scene  from  "The  School  for  Scandal." 
will  be  given  in  the  Club-house,  from  10  to 

10.45  p.m. 

Light  refreshments  (tea,  coffee,  ices,  claret- 
cup,  &c.)  will  be  provided. 

Each  member  is  entitled  to  a  card  for  him- 
self («^ich  win  not  be  transferable)  and  a  card 
for  a  lady.  These  cards  have  now  been  issued. 
A  limited  number  of  tickets  will  also  be  sold  to 
members  of  the  Society,  or  to  persons  intro- 
duced by  a  member,  at  the  price  of  5s.  each,  if 
purchased  before  the  day  of  the  Conversazione. 
On  that  date  the  price  will  be  raised  to  7s.  6d. 

Members  can  purchase  these  additional 
tickets  by  personal  application,  or  by  letter 
addressed  to  the  Secretary  at  the  ofBces 
of  the  Society,  John-street,  Adeiphi,  W.C. 
In  all  cases  of  application  by  letter  a  re- 
mittance must  be  enclosed.  Each  ticket  will 
admit  one  person,  either  lady  or  gentleman, 
and  must  be  signed  by  the  member  applying 
for  it. 

Tickets  will  only  be  supplied  to  non-mem- 
bers of  the  Society  0^  j>c|^nt^|i^^^|^tter 
of  introduction  from  a  memlKr.  O 
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THE  WATER  OF  THE  SOIL. 

The  following  is  an  abstract  of  a  report  by  Dr. 
J.  Walter  Leather,  the  Agricnltural  Chemist  to  the 
Government  of  India,  communicated  by  Mr.  Sidney 
Preston,  C.I.E.,  Inspector-General  of  Irrigation, 
Calcutta : — 

A  correct  knowledge  of  the  quantity  of  water  in 
the  soil  under  varying  conditions,  the  portions  of  the 
rainfall  that  respectively  pass  permanently  into  the 
soil  or  evaporate,  the  oattire  and  velocity  of  its  move* 
ment,  and  the  quantity  of  water  required  by  crops, 
is  of  agiicultnral  importance  in  all  coantries,  but 
specially  in  the  tropica  if  the  rainfall  is  unevenly  ' 
distributed,  and  long  dry  periods  occur  annually. 
Yet  little  is  known  in  the  quantitative  seui^e  of  the 
soil  water  of  India.  Probably  the  reason  is  twofold. 
The  period  of  dry  weather  may  be  bridged  over,  and 
crops  bronght  to  perfection  by  ninring  moderate  quan- 
tities of  water  on  the  land,  and  the  writers  of  text-tx)oks 
on  sirils,  especially  the  earlier  ones,  have  spoken  of  the 
rain-water  descending  into  the  soil  withoat  comment-  - 
ing  on  the  nature  of  the  phenomenon,  and  they  then 
liken  the  rise  of  water  during  dry  weather  to  that  which 
takes  place  if  a  lump  of  sugar  is  di{^ed  into  a  cup 
of  tea,  or  a  lamp  wick  into  the  oH  well.  Probably- 
nothing  has  militated  more  agunst  an  exact  study  of 
the  subject  of  soil  moisture  than  these  illustrations. 
They  seemed  to  tit  the  case  exactly,  for  if  a 
lump  of  dry  earth  is  similarly  placed  in  water  the 
Utter  rises  rapidly  like  the  tea  into  the  sugar. 
But  if  the  conditions  under  which  water  exists 
in  the  toil  may  be  thus  explained  it  is  obvious 
that  no  dttraght,  however  prolonged,  would  affect 
the  growing  crops  provided  there  is  onderground 
water,  and  convenely,  since  the  tea  rises  an  inch  into 
the  SDgar  in  a  few  seconds  nd  would  pais  down- 
wards even  more  rapidly,  the  heaviest  of  rainfUlif  ' 
most  be  readily  absorbed  by  the  soil.  But  plants 
soAr  from  drought  when  very  large  quantities  of 
water  are  only  a  few  feet  from  them,  and  if  a  heavy 
shower  occurs,  the  soil  is  frequently  unable  to  absorb 
it  all,  some  flowing  away  into  the  nearest  drainage  ~ 
channel.  It  is  only  when  one  considers  the  subject  in" 
this  broad,  quantitative  sense  that  the  imperfection 
of  such  text-book  illustrations  becomes  apparent. 
If  soil  is  examined  under  the  microscope  it  will  be 
onnd  that  the  greater  part  of  it  is  derived  from 
rocks.  The  size  of  most  of  the  {deces  Is  quite 
small,  many  of  them  metuaring  not  more  than 
•001  mm.  in  diameter.  We  may  fnrther  take  the 
ndl,  separate  the  coarser  fragments  with  sieves,  end 
then  fort  her  separate  that  which  passes  through  the 
sieves  into  different  grades  of  fine  material  by  means 
of  running  water.  If  we  can  effect  a  separation  of 
those  particles  which  measure,  for  example,  on  the 
average  'O03-008  mm.  from  those  which  measure 
'Oo8-oi6mm.  we  shall  obtun  an  interesting  insight 
into  the  rdative  quantities'  of  such  material.  The 
figures  show  that  of  erety  100  lbs.  of  each  of  the 
nils  a  very  high  proportion  consUta  of  very  fine 
material,  on  I  that  even  in  a  stony  toil  like  that  in  the 


Dim  the  amount  of  fine  material  is  greater  than 
one  might  have  expected. 

Unfortunately,  we  have  no  means  of  detenninmg 
the  amount  of  true  cdldd  clay  in  a  soil.  Host  of  it 
will  separate  with  the  finest  alidous  matter,  but  some 
of  it  adheres  sometimes  to  the  coarse  mat«ia).  Tfai< 
is  especially  the  case  with  the  Regur.  On  the  Other 
hand,  it  is  not  possible  to  prevent  a  good  deal  of.  fine 
silicious  matter  from  separating  with  the  greater  part 
of  the  clay.  Consequently,  the  6nest  material  wfaich 
can  be  separated  consists  of  clay  and  sand.  la  the 
case  of  Black-cotton  soU,  this  is  probaUy  la^dy  tme 
clay,  but  the  miciOBCoi»cal  examination.of  the  corre- 
sponding part  of  the  Cawnpore  soil  shows  it  to  con- 
sist princ'pally  of  non-colloid  sDicious  matter.  Fnun 
these  mechanical  analyses  of  smIs  informattMi  leg*'^' 
ing  the  number  of  particles  per  unit  volume  and  the 
total  surface  possessed  by  them  is  obtainable.  If  we 
assume  them  to  be  spherical,  and  that  the  specific 
gravity  lies  between  2*5  and  27,  we  may  calculate 
both  the  above  quantities.  It  is  true  that  they  are 
not  spherical,  but  of  somewhat  irregular  shape,  bnt 
since  a  knowledge  of  both  the  quantities  in  question 
is  of  importance  to  otu-  subject  approximate  informa- 
tion is  valuable.  We  may  notice  the  following  facts 
which  these  calculations  demonstrate: — 

(a)  By  far  the  greater  number  of  s(hI  particles  are 
very  minute. 

{b)  By  far  the  greater  number  of  them  are  moch 
about  the  name  size,  and 

[c)  The  total  surface  area  of  each  cubic  foot  is  very 
great. 

Tlie  next  pdnt  to  notice  is  that  under  no  circum- 
stances can  any  space  be  entirely  filled  hf  this  soil 
material.  Since  the  partidei  are  not  bodiM  of 
regular  shape,  with  phdn  surfaces,  there  must  be  a 
certain  amount  of  Uie  space  nnocaqned  by  this 
mineral  material,  and  we  ci^  this  the  ^tr/v/oev.  Ifow 
great  is  this  interspace  ?  An  answer  may  be  obtained 
by  two  means.  The  first  is  a  geometrical  one.  If 
we  assume  a  series  of  spheres  of  diameter  i  to  be 
packed  together,  they  may  occupy  the  spaces  in  either 
the  arrangement  A  or  B  of  the  diagram.  (Figs,  i,  ».) 
The  former  is  the  looser  arrangement,  and  admits  of 
interspaces  equal  to  47  per  cent,  of  the  whole  space ; 
the  latter,  B,  is  the  closer  formation,  and  the  volume 
of  the  inten^ace  equals  26  per  cent,  of  the  whole. 
If,  now,  smaller  spheres  be  packed  up  into  the  inter- 
spaces of  either  of  these  formations  so  as  to  touch 
the  larger  spheres,  an  equal  numder  oS  such  smaller 
spheres  will  be  required,  and  the  volume  of  intes^ian 
will  become  materially  diminished.  If  this  process 
can  be  indefinitely  repeated,  the  volume  of  interspace 
will  become  indefinitely  small.  If,  then,  the  soil 
consists  of  approximately  equal  numbers  of  particles 
of  certain  sizes,  it  would  be  possible  for  the  vohnne 
of  interspace  to  fall  to  a  small  percentage  of  the 
whdte.  But  by  far  the  greater  number  of  the 
particle*  in  soils  ore  much  about  the  aame  rice  ndicd 
with  tompnativdy  few  Urger  earn,  and  coDteqcently 
nsdcr  no  conditiona  Bipithe  ti)BliuiQ£ttiuil^>acc  U 
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to  a  very  low  Ggore.  It  mast,  indeed,  ba  ntaally  a 
large  proportion  of  the  vhcde.  It  will  be  least  in  the 
case  of  a  «hI  containing  the  most  uniform  namber  of 
particles  of  the  several  sizes,  and  this  is  probably 
the  case  in  sandy  soils.  This  is  more  or  less  sub- 
stantiated  by  the  fact  that  sandy  soils  weigh  con- 
siderably more,  usnally  one-quarter  more  than  loams 
and  clays,  whilst  the  specific  gravity  of  the  material 
ahovB  a  difietrace  of  onfy  about  i  to  25. 

Fig.  I. 


A 


Fio.  2. 
B 


There  is  another  way  of  determining  experiment' 
ally  the  value  of  such  interspace.  If  a  block  of  soil  of 
specified  dimensions  be  taken,  dried  thoroughly,  and 
then  weighed,  and  if  the  mean  specific  gravity  of  the 
material  be  determined,  the  weight  of  a  voluine  of 
water  equal  to  dry  soil  may  be  readily  calculated^  and 
thb,  compared  with  the  weight  of  a  volume  of  water 
equal  to  the  dfanensioiit  olt  the  soil  in  situ,  wOl 
provide  the  idative  vcdnme  of  intenpoee.  Before 
passing  to  a  condderathm  of  the  movemeats  of  water 
in  soil  it  Is  desirable  to  point  to  two  important  facts. 
The  fint  is  that  the  soil  of  our  cultivated  fields  two  to 
three  feet  below  the  surface  is  never  dry,  and  usually 
contains  considerable  quantities  of  water.  The  ex- 
planation of  this  will  appear  presently.  The  second 
it  that  the  surfaces  of  ih«  soil  particles  are  "  dean*'- 
in  the  same  sense  that  a  pUteof  gUss  is  that  has  been 
treated  with  eanitic  Mda  lolutioa.  If  water  ba 
bionght  00  t9  msh  a  pitas  of  ^an  It  will  flow 


uniformly  over  it,  like  mercury  does  over  a  mrface  of 
amalgamated  zinc,  and  the  water  will  not  tend  to 
collect  itself  up  into  drops.  This  state  is  due  to  the 
fact  that  the  soil  is  generally  in  a  basic  condition. 
Consequently  water  has  no  difficulty  in  flowing  over 
such  surfac«>s,  even  in  very  thin  Alms.  Suppose  rain 
falls  ?  The.  first  water  will  flow  in  between  the 
uppermost  layer  of  particles.  But  having  thus  occu- 
pied  these  spaces,  its  further  progress  is  impeded,  for 
it  has  enclosed  the  gases  which  are  present  In  the 
interspaces  of  the  stratum  immediately  below.  These 
gases  cannot  escape  upward  because  they  would 
require  greater  fbrce  then  thsy  possess  to  break  the 
end<»ing  films  of  water.  Nor  can  th^  escape  down- 
wards because  they  are  bounded  by  the  underground 
water.  More  rain-falling  pressure  is  brought  to  bear 
on  the  first  quantity,  and  it  can  only  pass  down  by  one 
means— it  mu^t  pass  between  the  gases  and  the  mineral 
matter.  They  are  thus  surfaces  of  water  separated 
from  one  another  by  small  quantities  of  gas.  The 
form  which  such  water  surfaces  will  assume  at  the 
narrowest  poiuts  will  compel  it  to  run  together,  thus 
forming  an  intercepting  film.  Thus,  with  a  lengthened 
rMufall  the  interspaces  of  the  soil  will  become 
uniformly  occu|Hed  by  water  and  gases.  If  the  rate, 
of  supply  of  water  is  greater  than  can  pass  through 
such  n^nte  spaces  in  unit  of  time,  then  it  remains  on 
the  surface  or  runs  off  into  the  nearest  channel.  It  U 
also  to  be  noticed  that  the  enclosed  gases  ttW  be 
under  an  increased  pressure  at  this  lime.  If  the  water 
supply  is  limited  to  the  rainfall,  this  will  be  nominal. 
If  water  is  standing  on  the  burfaces,  this  pressure 
becomes  considerable.  Moreover,  equilibrium  will 
not  be  established  inttantaoeously  through  thick 
strata  of  toQ.  If  pressoie  ii  apfdied  to  any  vessel 
containing  a  liquid  and  a  gas,  it  is  transmitted  to 
all  parte  of  the  vessel  at  once.  But  if  two  vessels, 
mcb  ai  A  and  b  (Fig.  3),  containing  liquid  and  gas  are 
eoDnected  at  the  lower  mrbces  by  a  comparatively 
very  narrow  tube,  and  preuore  It  appuied  to  a, 
equiUbrfoim  will  not  be  established  In  B  until  a 
certain  quantity  of  the  liquid  has  flowed  from  A  to  B, 
and  this  wou!d  occupy  time. 


Fig.  3. 


This  is  the  case  in  the  soil,  and  tbe  pressure  which  an 
addition  of  water  produces  near  the  surface  almost 
instantaneously,  requires  an  a{q>reciable  time  to  be 
produced  in  the  lower  strata.  This  is  doubtless  one 
reason  why  drainage  recommences  even  in  constantly 
wet  weather  only  after  the  lapse  of  some  hours  from 
the  time  when  the  rainfall  recomooences,  and  for  the 
lame  leasoa'  it  does  not  oease  suddenly,  in  the  sub- 
tnl  with  cessation  of  rain.  Digitized  by  CjOOQlC 


840 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


If  the  atmosphere  h^pens  to  remain  saturated 
with  moisture  no  water  will  evaporate.  But  osually 
the  humidity  decreases  rapidly  after  rain  ceases,  and 
although  the  degree  of  humidity  at  this  time  varies 
greatly,  it  will  be  sufficient  for  our  purpose  to  con- 
sider an  atmosphere  with  75  per  cent,  relative 
homidity  at  a  temperature  of  80°  Fahr.  Such  an 
atmosphere  is  capable  of  taking  up  2-83  grains  of 
water  pa*  cubic  foot.  Furthermore,  it  is  never  stiU, 
bat  moves  in  various  directions  over  the  surface  <^ 
the  land,'  not  only  hoiizontaUy,  but  at  other  various 
angles  to  the  horizontal.  We  need  only  consider  a 
low  velocity,  namely,  }-mile  per  hour.  Such  a  vdodty 
would  bring  2,640  feet  of  air  over  each  square  foot 
of  surface  per  hour,  or  63-360  feet  per  day.  If  a 
stratum  of  such  air  only  one  foot  thick  is  considered 
then  the  air  which  comes  in  contact  with  each  square 
foot  of  surface  per  day  is  capable  of  taking  up 
>79i300  grains,  or  395-3  lbs.  of  water.  These  condi- 
tions show  that  the  atmosphere  is  capable,  even  under 
the  very  limited  conditions  stated,  of  readily  absorb- 
ing any  nuusture  wludi  is  actually  exposed  to  it  at 
the  surface. 

Tnm  to  the  water  in  the  sur&ce  sofl  and  consider 
its  portion.  (Fig.  4.) 

Fro.  4. 


p  p  p  represents  soil  particles,  A  A  water  films 
between  the  uppermost  particles,  b  b  similar  films 
between  those  particles  next  below.  At  the  points, 
A  A,  in  the  diagram,  its  surface  is  exposed  to  the 
atmosphere,  and  evaporation  will  take  place. 
One  of  two  things  most  now  happen.  If  water 
can  pass  from  the  pdnts  b  b  to  A  A  safficiently 
rafHdly,  then  evaporation  will  continue  there.  If, 
on  the  other  hsmd,  the  water  is  unable  to  pass 
rapidly  enough  from  B  to  A,  then  these  will  disaf^tear, 
the  surface  particles  will  become  dry,  and  evaporation 
can  take  place  only  at  the  points  B  B.  In  the  former 
case  it  will  be  clear  that  water  passing  from  B  B  to 
A  A  will  reduce  the  thickness  of  films  B  B,  unless 
water  flows  from  similar  supplies  underneath  so  fast 
as  to  supply  the  loss.  If  the  second  of  the  supposed 
conditions  ensues,  and  the  evaporation  has  to  take 
place  not  at  the  points  a  a  but  at  pdnts  such  as  b  b, 
below  the  soilace  the  rate  of  evs^xuation  must  be 


Iniioitely  slower,  for  the  water  at  B  B  cannot  pus 
from  the  liquid  to  the  gaseous  state  until  tbe  pK- 
viously  evaporated  water  diffuses  through  the  nanov 
passages,  A  A, 

We  will  now  turn  to  a  consideration  of  tbe  pro- 
portion of  the  rainfall  that  annually  evaporates  again 
into  the  atmosphere  and  that  which  percolates,  after 
which  it  will  be  seen  that  we  have  some  data  on  tbe 
subject  of  the' rate  at  which  water  descends.  There 
is  one  very  simple  and  accurate  method  of  detenninntg 
what  portion  of  Uie  ^infall  percolates  through  soils. 
If  a  rectangular  mass  of  soil,  whose  upper  surface  is 
exposed  to  the  weather,  is  isdated,  and  whatever 
water  percolates  from  it  is  measured,  this  quantity 
is  readily  calculated  into  inches  per  acre.   The  differ- 
ence between  this  quantity  and  the  rainfall  will  either 
be  in  the  soil,  or  it  has  evaporated,  or  some  of  it,  in 
the  event  of  heavy  ramfall,  may  have  run  off  tbe 
surface  without  bdng  absorbed  at  all.    The  latter 
contingency  will  be  excluded  from  our  considetatioa, 
because,  though  it  occurs  so  generally  in  Iitdia,  it 
plays  no  part  in  the  data  that  will  be  produced.  Such 
masses  of  earth  have  been  called  "  Drain  gaug;es,**  by 
Lawes  and  Gilbert;  in  America,  they  are  called 
"lysimeters."     There  are  two  nodes  by  iriud 
sndi  masses  of  earth  may  be  isdated.   The  one  is  to 
pack  earth  into  a  suitable  receptacle  provided  with  a 
false  bottom,  and  supplied  with  vessels  to  collect  aad 
measure  the  water  which  percolates;    the  secoikd 
method  is  tbe  one  adopted  by  Lawes  and  Gflbert. 
The  attached  diagram  will  explain    the  genenl 
arrangement  trf' these  gauges.    (Fig.  5.) 

Fia.  s. 


They  con^st  of  blocks  of  earth  which  have  never 
been  disturbed.  The  earth  which  originally  sur- 
rounded these  blocks  was  removed,  and  the  contain- 
ing walls  boilt.  Iron  bars  weje  |daced  horinmlrily 
nndemeatb,  and  tii^ihf  bi!«toc(|£i)^ld&  itlMfaed. 
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Sach  earth  is  obviously  a  much  safer  guide  to  the  in- 
formalion  in  question  than  when  recently  disturbed 
earth  is  used.  But  these  gauges  require  great  care  in 
constnictiun,  and  even  then  a  crack  may  form.  How- 
ever, thissoorce  of  error  u  readily  detected,  because 
much  larger  quantities  of  water  would  percolate  than 
should  be  the  case,  and  the  water  would  contdn  little 
or  no  nitrate,  whereas  true  percolaticm  water  contains 
very  material  quantities  of  these  salts.  Three  such 
percolation  gauges  were  constructed  at  Rothamsted 
in  1870,  and  they  consist  of  blocks  measuring 
7  feet  3-12  inches  X  6  feet  =  i-ioooth  acre  in  surface 
area.  They  are  respectively  20",  40",  and  60" 
thick.  They  are  kept  entirely  free  from  vegetation. 

Information  regarding  the  moisture  condition  of 
Indian  soils  is  urgently  needed,  and  it  is  hoped  to 
see  several  gauges  constructed  bere  from  which  to 
obtain  records  similar  to  those  <A  Rothamsted.  A 
beginning  has  been  made  at  Cawnpore,  where  Mr. 
Hayman,  the  Deputy  Director  of  Agriculture  of  the 
United  Provinces  has  constructed  four  gauges,  two  of 
three  feet  and  two  of  feet  thick.  As  they  were 
only  made  in  1903  it  is  too  early  to  publish  figures, 
but  one  thing  may  be  mentioned.  At  the  conclusion 
of  the  1903  monsoon  the  gauges  ceased  running, 
and  no  measurable  quantities  of  percolation  water 
were  obtained  after  the  middle  of  November.  A 
block  of  soil  three  feet  thick  cannot  produce  per- 
colation water  until  a  certain  amount  of  water 
ii  in  it.  From  such  soil  as  that  at  Cawnpore 
tlus  would  not  be  less  than  15-5  lbs.  per  ciddc  foot, 
which  is  equivdent  to  46'5  lbs.,  or  nine  inches  <^ 
»fai&ll  in  tbe  first  three  feet.  Now  in  June  the 
following  rainfalls  were  received  :  I3tb  -33  inch, 
16th  -07  inch,  22nd  3-63  inches,  and  27th  0-7  inch. 
By  the  end  of  the  month  water  was  percolating  from 
all  tbe  gauges.  It  is  certain,  therdTore,  that  there 
must  have  been  at  tbe  end  of  the  hot  weather  a 
quantity  of  water  equal  to  about  6  inches  or  7  inches 
of  rainfall  in  the  first  three  feet  of  the  soil. 

The  quantity  of  water  required  by  crops  Is  naturally 
■  very  important  question,  and  the  information  we 
possess  is  &r  less  accurate  than  we  might  wish.  A 
g;ood  wheat  crop  may  be  assumed  to  weigh  (grain 
and  straw)  some  5,000  lbs.  per  acre  in  the  dry  state, 
asd  assuming  that  230  lbs.  of  water  are  transpired 
by  each  lb.  of  crop  during  growth  the  total  amounts 
to  1,250,000  lbs.  per  acre,  or  5*5  inches  of  water.  A 
crop  of  sugar  cane  may  be  assured  to  transpire  probably 
fotu-  times  as  much.  The  actual  velocity  of  the 
minute  currents  which  occur  in  the  soil  during  wet 
weather  has  not  been  determined.  It  probably  varies 
very  greatly.  Data  among  the  Rothamsted  records 
enable  tme  to  estimate  approximately  to  what 
de[Ah  tbe  year's  rainfall  descends  in  twelve  months. 
Selecting  i893,tbeyeBrinwlucbthesoilof  theBroad- 
bylk  field  was  examined,  tbe  rainfall  was  24-08.  The 
drain  gauges  showed  that  of  this  ninfidl  11*84  evapo- 
rated and  12*24  penetrated,  this  having  occurred  in 
the  absence  of  a  crop.  The  wheat  crop  may  be 
assumed  to  have  transpired  about  962,000  lbs.,  equal 


to  4*28  inches,  so  that  in  the  Broadbulk  field  there 
would  only  be  7*96  left  to  percolate.  Even  after  a  pro- 
longed drought  there  is  n  stilt  a  large  amount  of  water 
in  the  upper  two  or  three  feet  of  soU.  It  has  been 
mentioned  that  in  tbe  soil  of  tbe  gauges  at  Cawnpore 
there  must  have  been  some  30-35  lbs.  of  water  in  tbe 
first  3  feet  at  tbe  conclusion  of  the  hot  weather.  On 
the  other  band,  a  heavy  crop  of  com  does  not  require 
more  tban  about  20 per  square  foot  of  tbe  field, 
and  yet  not  tvca  a  small  crop  could  have  been  raised 
in  the  hot  weather  at  Cawnpore  without  additional 
supplies  of  water.  It  seems  highly  probable  that  the 
velocity  at  which  water  can  move  in  soils  by  capil- 
larity is  a  far  smaller  one  than  has  been  generally 
supposed.  This  would  explain  the  fact  that  plant 
roots  situated  at,  say,  6  inches  below  the  surface  can- 
not obtain  water  from  a  point,  say,  9  inches  or  10 
inches,  quickly  enough  to  satisfy  their  requirements. 
It  would  also  explain  why  a  single  irrigation  of,  say, 
2  inches  of  water  has  sudi  a  marked  effect  on  a  half 
grown  crop  after  a  period  of  dry  weather.  Sucb  a 
quantity  of  water  would  rapidly  spread  itself  through 
fully  8-10  inches  of  soU  by  gravity,  and  tbe  plant 
would  be  able  to  make  far  greater  use  of  the  water 
tban  at  an  ecriier  period. 


IKSECT  PESTS  ON  TEA  ESTATES. 

Mr.  E.  £.  Green,  Entomologist  to  tbe  C^lon 
Government,  delivered  an  address  befiue  tbe  members 
of  tbe  Maskeliya  Kantets  Aasodation  on  April  26th 
last,  on  insect  pests.  He  described  tbe  tortriz  cater- 
pillar, whose  natural  enemies,  the  Ichnenmon  flies, 
were  increasing.  In  one  species  of  these,  tbe  grub 
attaches  itself  externally  to  the  back  of  the  cater- 
pillar, and  behaves  like  some  of  the  more  virulent  of 
the  parasites.  "  At  first  lookii;ig  like  a  tiny  greenish 
head,  the  grub  rapidly  increases  in  size  at  the  ex- 
pense of  its  host,  which  finally  collapses  and  dies, 
but  only  when  tbe  parasite  has  no  further  use  for  it, 
and  is  ready  to  undergo  its  own  transfoimation," 
pAssing  first  into  tbe  cocoon  stage,  finally  emerging 
as  a  tiny  four-winged  fly  with  a  slender  elongated 
body.  The  white  ant  has  also  occanoned  frequent 
complaint  in  tbe  Maskeliya  district  1^  hollowing  out 
tbe  roots  and  stems  of  the  tea  bushes.  It  confines 
its  work  to  the  heart  of  the  wood,  leaving  tbe  active 
outside  tissues  untouched,  so  th.tt  the  plant  remains 
in  an  apparently  healthy  condition  until  the  sudden 
final  collapse,  which  is  often  precipitated  by  a  shock 
or  blow.  Tbe  lecturer  stated  that  ttiis  white  ant  had 
so  far  defied  all  his  efforts  to  unravel  its  life  history ; 
altliougb  he  had  spent  hoars'  in  maldng  excavations 
around  an  infected  area  be  bad  never  succeeded  in 
finding  any  nests. 

Among  tbe  least  consf^tioas,  but  not  least  im- 
portant pe&ts,  are  the  mites,  of  which  four  recognised 
species  exist  in  Ceylon.  These  are  tbe  Indian  Red 
Spider  [Tetranychus  bioculatus),  the  "  ribbed  mite  " 
(Eh^lopus  carinalus)^  the  "yellow  mite" ^7*"*"*'* 
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mus  translucens),  and  th«  "  scarlet  mite  "  {Brevipal- 
pus  dbovatus).  The  first  mentioned  is  the  least 
abundant  on  the  tea.  It  lives  exclaiively  on  the 
upper  mrfa«  of  mature  leaves,  where  it  causes 
distinct  rust -coloured  patches.  The  <'  ribbed  mite  " 
ii  very  common  and  widely  distributed,  and  is  re- 
sponsible for  the  dull  coppery  line  so  noticeable  upon 
tea  bushes  in  tlie  dry  season.  The  "yellow  mite" 
afiects  the  youngest  leaves  and  buds  only,  and  is 
consequently  most  destructive  to  the  flush.  The 
signs  of  its  presence  are  a  hard  leathery  character  of 
the  young  shoots,  and  a  brownish  discolouration  of 
the  undersides  of  the  leaves.  The  "  scarlet  mile  "  is. 
in  the  lecturer's  o{Hnion,  the  mcst  dangerous  of  the 
lot.  It  attacks  under  the  surface  near  the  hase  of  tlM 
leaf,  and  eventually  kflls  the  tissues  at  this  point, 
caunng  an  ettensive  and  premature  fall  of  leaf. 
Busies  badly  infested  by  this  mite  may  be  denuded 
of  all  mature  leaves,  and  show  only  three  or  four 
young  leaves  at  the  tip  of  each  twig. 

The  cause  of  the  injuty  is  too  often  unrecognised, 
or  attributed  to  some  obscure  root  trouble.  Planters, 
fortunately,  have  ia  powdered  sulphur  a  real  specific 
against  all  these  tea  mites,  and  one  that  is  easily 
procured  and  applied.  Its  efliact  appears  magical. 
The  most  economical  method  of  application  is  by 
the  use  of  specially  designed  distributors,  casting  a 
fine  cloud  <^  sulphur,  which  settles  evenly  over  the 
foKage  and  pennoites  even  the  thickest  bush.  This 
i^prk  can  Ik  done  on  a  fine  still  day  in  dry  weather. 
A  stiff  breeze  will  Mow  the  dond  of  su'phnr  away 
before  it  has  had  time  to  settle,  and  a  hiavy  shower 
will  wash  it  off  too  rapidly.  If  there  is  a  heavy  dew 
on  the  trees  this  moistuie  wi!l  retain  the  su'phur 
firmly  on  the  leaves.  Otherwise,  it  is  found  advisable 
to  spray  the  bushes  with  plain  water  immediate^ 
before  the  application  of  the  sulphur.  The  extra  cost 
and  trouble  are  more  than  repaid  by  the  increased 
efficiency  of  the  treatment. 

About  10  lbs.  of  sulphur  mffices  to  secure  thdr 
otermiiution  for  cieb  acre.  In  conclusion,  Mr. 
Green  urged  the  importuice  of  not  only  always 
having  spraying  machines  it  the  diffisrent  estates, 
but  also  stores  of  various  insecticides.  The  machines 
■whta  not  in  use  should  be  kept  in  working  order, 
add  have  clean  water  pumped  through  them  once  a 
fortnight.  Coolies  should  be  encouraged  to  report 
(and  secure  specimens  of)  any  insects  found  upon  the 
tea.  The  planter  should  regard  every  Insect  as  an 
ctttmy  until  certain  of  Its  harttilemess. 

aagg  Boe 

EMOUSH  "ASSISTANTS"  III  FRBNOH 
AND  GERMAN  8GH00LS. 

Last  year  the  French  Minister  of  Public  Instruc- 
tion inithued,  ili  conjunetloa  trith  the  Board  f 
Edacation,  a  scheme  whereby  a  number  of  young 
teachers  (men  and  women)  were  appdnted  temporary 
*'AssiatanU'*  fbr  one  year  in  French  Lycfes  ud 


Colleges.  The  scheme  will  continue  in  operatioa 
tUs  year,  and  the  French  Ministry  will  shortly  pro- 
ceed to  make  fiesb  appdntments.  It  is  hoped  thmt 
simOar  arrangements  may  be  made  with  Piusaa,  wiih 
the  exception  that  in  this  case  there  wQl  be  no  posts 
open  to  women. 

The  main  duty  of  the  "assistant  "  will  be  to  con- 
duct small  coni-ersation  classes  for  about  two  hoars 
duly.  Though  not  taking  any  part  in  the  rego'sr 
instruction  of  pupils  he  will,  both  in  France  and 
Germany,  be  considered  in  all  other  respects  as  the 
colleague  of  the  masters.  He  will  not  receive  a 
salary,  but  he  will  be  lodged  and  boarded  at  the 
institution  to  which  he  is  attached,  subject  to  the  pro- 
vision that  in  Germany  in  certain  cases  a  sum  of  aboat 
01  (Marks  1,300)  may  be  paid  to  him  in  lien  of  board 
and  "lodging. 

Candidates  for  such  posts  should  preferably  be 
graduates  of  some  British  University,  and  should  for- 
•  ward  their  application,  containing  particulurs  of  their 
course  of  study  and  qualifications,  to  the  Director  of 
Special  Inquiries  and  Reports,  Board  of  Educatioo 
Library,  St.  Stephen' s-house,  Cannon-row,  West- 
minster,  S.W.,  enclosing  testimonials  in  duplicate  m 
to  character,  capacity,  and  teaching  experience,  and  a 
medical  certificate  of  health.  It  mil  also  be  utcKmaiy 
for  each  candidate  to  have  a  personal  interview  with 
the  Duector  at  his  oflfice. 

All  applications  must  be  received  on  or  before 
Saturday,  the  8th  July. 


NOTES  ON  BOOKS. 


Modern  Cakbiages.   By  Sir  Walter  Gilbey,  Bart. 
London  :  Vinton  and  Co.  8vo. 

In  this  book  the  author  gives  an  tccount  oS  the 
various  forms  of  carriages  invented  or  hi  use  during 
the  Victtuian  era.  la.  a  former  work,  "Early 
Carriages  and  Roads,"  he  dealt  with  the  develop- 
ment of  passengn*  vehicles  from  the  date  of  thctr 
introduction  into  England  until  the  coaching  era. 

Sir  Walter  Gilbey  points  out  that  the  great  im- 
provements which  were  made  in  the  roads  during 
the  earlier  years  of  the  nineteenth  century  naturally 
produced  great  changes  in  the  building  of  carriages. 
Lighter  and  more  elegant  vehicles  were  demanded, 
and  the  clumsy  o\A,  caniages  were  superseded. 
Mesm.  Eniott  and  Holbrook  vera  piooeen  of  the 
movement  which  eventually  dispensed  with  the 
heavy  perch  under-canieges,  and  Mr.  Obadiah 
EUiott'a  Invmtlon  of  the  dHptical  spring  in  1804 
wu  the  fouadation  upon  whidi  many  improvements 
have  lieen  built. 

The  author  quotes  Mr.  Pbillipson  for  the  state- 
ment that  Samuel  Hobson,  who  began  his  laboun 
about  1830,  "may  truly  be  said  to  have  im|m>ved 
•Ad  remodelled  rm^^mh  i^J^S^gtc**  «" 
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under  his  notice,  especially  as  regards  the  artistic 
consliuction."  Travelling  carriages,  which  once 
occupied  the  attention  of  one  of  the  distinct  branches 
of  the  coach-buOding  trade,  have  ceased  to  be  re- 
quired ance  the  introduction  of  railways.  The 
chatiot  is  another  vehicle  which  has  disappeared. 
It  was  a  handsome  carriage,  and  wlien  used  with- 
out a  driving  seat  for  travdHng.  it  was  called 
a  posl-cfaaise.  The  Btoogbam,  which  was  first 
introduced  in  1838,  bad  a  great  eflfect  in 
driWng  out  the  larger  and  heavier  carriage?.  It 
owes  Its  introduction  to  Lord  Chancellor  Brougham, 
and  the  first  carriage  of  this  deugn  was  built  under 
the  personal  directions  of  the  inventor,  and  was 
finished  on  May  15th,  1838.  The  original  is  now 
preserved  in  the  Victoria  and  Albert  Museum,  South 
Kensington,  The  author  writes  respectiDK  this : 
**  Lord  Brougham  sold  it  in  1840  to  Sir  William 
Foulis ;  sobtequently  it  was  bought  by  Lord  Heniy 
Bentinck,  from  whom  it  was  bonght  by  Eatl  Batbnrst. 
It  hu  been  used  l^many  ftmoas  itatesmen,  Lord 
Beaconsfield  and  Ur.  Gladstone  among  the  nnrober." 

Sir  Walter  Gilbey  gives  a  full  account  of  many 
other  private  carriages,  which  shows  bow  great  a 
variety  of  designs  are  still  used.  Some  are  adapta- 
tions of  older  vehicles,  and  others  entirely  new  ones. 
O  r  public  vehicles  be  gives  the  history  of  the  Omnibus. 
The  great  genius,  Blaise  Pascal,  is  said  to  have  ■*  con- 
ceived the  idea  of  running  public  coaches,  each  to 
rairry  six  persons,  along  certain  specified  routes  "  in 
Barts.  With  the  assistance  of  influential  peraona  he 
obtained  a  royal  patent  and  pat  seven  coaches  on 
the  atreeta.  The  fiure  was  2^.,  and  the  Omaibuies 
were  so  well  patronised  that  two  new  lines  of  lonte 
were  adopted,  and  more  coaches  put  on,  the  fare 
being  raised  to  3d,  In  spite  of  a  certain  amount  of 
success  the  enterprise  was  given  up  after  two  yearb* 
experience.  Sir  Walter  gives  the  date  when  the  idea 
took  practical  shape  as  March,  1662.  bat  it  must 
have  been  earlier  than  this,  as  Pascal  died  on 
August  19th,  16C2,  and  previously  to  Ms  death  he 
had  managed  the  business  for  a  time.  The  first 
London  omnibus  was  put  on  the  streets  by  Mr. 
Kbilibeer  in  July,  1829.  It  was  drawn  by  three 
horses,  and  carried  twCnty-two  passengers  from  the 
''Yorkshire  Stingo,"  near  the  bottom  of  Usson 
Grove.  Marylebone,  to  the  Bank,  the  fare  being  is. 
Shilibeer  was  an  undertaker  and  Thackeray  referred 
in  one  of  his  books  to  the  vehicles  as  "  hearses  for 
the  lining."  There  had,  however,  been  an  earlier 
venture  of  the  same  kind,  for  The  Public  Advertiser 
of  January  18,  1772,  mentions  a  "new  contrived 
coach  "  to  carry  fourteen  passengers  at  6d.  each  from 
Charing  Cross  to  the  Royal  Exchange. 

The  author  enters  fully  into  the  history  of  the 
Hansom  cab,  which  has  been  greatly  modified  since 
its  original  invention  by  Mr,  J.  A.  Hansom,  an 
architect,  who  died  on  June  29tb,  1882.  The  new 
cab  was  patented  in  1834,  and  a  company  was  formed 
for  the  pQipose  of  introducing  it  and  effecting  the 
needlnl  improvements.  In  1836  a  fresh  patent  was 


taken  out  in  the  name  of  Messrs.  Gillett  and 

Chapman.* 

Sir  Walter  Gflbey  writes: — "The  modem  hansom 
is  the  combination  of  im[»oventents  devised  by  many 
ingenious  builders,  Mr.  Evans  of  Livetpool,  nd 
Mr.  Marston  of  Birmingham,  contribnted  to  the 
amenities  of  the  vehicle,  btit  the  name  of  Forder  is 
that  with  which  the  hansom  now  in  use  is  most  inti- 
mately associated."  In  1873  the  Society  of  Arts 
awarded  a  prize  of  ;^'30  to  Messrs.  Forder  and  Co., 
of  Wolverhampton,  for  an '  improved  two-wbeeled 
cab. 

This  interesting  account  of  modem  carriages  is 
fuHy  illustrated,  and  contains  much  valuable  infor- 
mation respecting  the' history  of  carriages  still  in 
u&e,  and  of  those  once  popular  but  now  pused  acwvy, 

Generai.  Description  of  Sir  John  Soamb's 
MosBUii,  with  brief  notices  of  some  of  the  more 
interesting  works  of  art.  Etgbth  editioiL  Oxford. 
Sm.  4to. 

This  is  an  enlarged  edition  (by  Mr.  Walter  L. 
Spiers,  the  present  curator)  of  the  official  guide  to 
the  Museum,  and  besides  a  description  of  the  objects 
exhibited  in  the  bouse  at  Lincoln's-inn- fields,  it 
contains  a  series  of  ten  illustrations  of  some  of  the 
chief  treasures  of  the  institution,  such  as  Hogarth's 
lactates  of  the  Election  and  the  Rake's  Pn^rea^ 
pictures  by  Turner,  Camdetto,  and  Watteau,  as  well 
as  the  splendid  alabaster  sarcophagus  of  Seti  I., 
King  of  Egypt  about  1370  B.C.,  which  waa  dis> 
covered  by  Belzoni  in  1817. 

Thr  Practicai  Electrician's  Pockkt-book  for 
1905.  Edited  by  H.  T.  Crewe.  London :  S. 
Reuteli  and  Co.,  Ltd. 

This  little  book  is  now  in  its  eighth  year,  and 
besides  a  large  amount  of  practical  information  ftnr 
Electrical  engineers  brought  up  to  date,  it  contains 
anditional  sectitms  on  bteam  Turbmes  and  Alter- 
nators, and  the  section  devoted  to  Poly[duse  ma- 
chinery has  been  extended. 


OBITUARY. 


James  Manskrgh,  F.R.S.— Mr.  Mans«gh,  who 
died  at  his  residence  in  Fitzjohn's-avenue,  on  the 
i5tb  inst.,  was  a  member  of  the  Society  of  Arts 
since  1873,  and  specially  interested  in  the  woric  of 
the  Society  in  connection  with  sanitary  matters  and 
water  supply.  At  the  Sewage  Conferences  of  1876 
and  1878  his  external  drain  trap  was  exhibited  by 
Messrs.  Doulton,  and  before  the  Conference  on 
Walter  Supply  held  at  the  International  Health  Ex- 

These  particuliTi  are  lUted  in  an  article  id  tbe  JourHal, 
from  infonnatioD  received  from  Mr.  HiliMm  i  Maa^  16th, 
i«73,  vol.  31,  p.  360).        Digitized  by  V^UU^  l*^ 
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hibition,  he  read  a  paper  on  "  Sources  of  Water 
Snppty,"  in  July,  1884  {/ourtialf  vol.  xxxii.,  p.  870). 

Mr.  Mnuei^  wu  bom  at  Lancaster,  in  April, 
1834,  and  was  educated  at  tvo  private  schools  before 
he  joined  Queenvood  CoDeee.  Here  he  was  for  a 
time  co-editor  with  Mr.  Henry  ("awcett  (afterwards 
Postmastcr>General)  of  the  Queenwood  Chronicle. 
In  1S49  he  became  a  pupil  with  Messrs.  McKie  and 
Lawson,  Civil  Engineers,  of  Lancaster.  About  iS55he 
set  sail  for  Brazil,  in  the  capacity  of  contractor's  engi- 
neer and  district  agent,  being  one  of  four  employed 
on  the  first  section  of  the  Don  Pedro  II.  Railway, 
which  connected  Rio  de  Janeiro  with  the  interior. 
His  three  companbns  were  invalided  and  be  alone 
remained  to  fini^  the  plans.  He  retained  to  Eng- 
land and  joined  in  partnership  with  his  late  chief, 
Mr.  McKie.  This  partnership  c<nitiniied  for  three 
years,  after  which  he  came  to  London  and  undertook 
a  large  main  sewerage  contract  at  West  Ham.  The 
undertaking  with  which  Mr.  Mansergh's  name  is 
more  especially  connected  is  that  of  the  Elan  Valley 
Water  Scheme  for  Birmingham  which  was  opened 
by  the  King  in  1904,  and  it  is  said  that  when  as  a 
young  man  he  was  travelling  in  the  district  he  first 
conceived  the  idea  of  this  great  undertaking. 

Mr.  Mansergh  was  elected  a  FeDow  of  the  Royal 
Society  in  1901.  He  became  an  Associate  of  the 
Institate  of  Civil  Engineers  in  1859,  a  member  in 
1873,  amember  of  Conndl  in  1884,  a  Vice-President 
in  1895,  and  Frendent  in  1900. 


GENERAL  NOTES. 


TsADK  WITH  BoLtTiA.— In  lus  report  upon  the 
trade  of  Bolivia  for  1904  (3388,  Annual  Series),  Mr. 
Consnl  Harrison  says  that  British  manufacturers 
would  do  well  to  send  their  catalogues  in  the  Spanish 
language,  indicating  weights,  measures,  prices,  dis- 
counts, and  every  possible  detail,  as  is  done  by 
competing  countries.  Another  step  that  should  be 
taken  by  manufacturers  of  mining  machinery  and 
tools  of  every  description  is  that  of  the  establishment 
of  depots  or  agencies  at  Oiuro,  the  most  important 
mining  centre,  and  at  Aulofagasta,  its  port.  It 
is  also  desirable  that  all  machinery  should  be  made 
in  sections  to  facilitate  the  tranqxnt  by  mule  back,  as 
the  roads  in  the  country  are  very  rough  and  hilly,  and 
do  not  permU  the  traffic  of  carts.  The  weight  of  any 
package  dould  not  exceed  350  lbs.  Vice-Consul 
Mr.  E.  F.  Moore,  writing  upon  the  trade  of  the 
Sucre  district,  says  it  is  impossible  to  over<estimate 
the  value  and  importance  of  issuing  catalogues,  price 
lists,  and  pamphlets  printed  in  Spanish,  and,  if 
possible,  properly  illustrated,  to  bring  before  the 
notice  of  a  very  conservative  people  new  articles  and 
modem  types  of  all  household  use.  "  I  frequently 
meet  people,"  writes  Mr.  Moore,  "in  a  position  to 


buy  ^o  will  not  look  at  anything  prints  in  English 
It  is  really  diverting  to  see  how  the  American  patent 
me<Ucine  makers  have  literally  imposed  their  goods 
1^  means  of  piauresque  and  really  attracthw  ad- 
vertisement sbects  and  other  contrivances  alniort 
played  out  in  the  Old  World.  The  lower  claaso 
decorate  their  rooms  with  these  sheets,  and  have 
them  before  them  until  the  article  which  they  propose 
to  bring  before  the  consumer  litoally  becomes  a 
by-word." 

Tea  Cultivation  in  Java.— Some  months  ago 
attention  was  directed  in  the  Journal  to  the  prob- 
alnlity  of  Java  becoming  in  course  of  time  a  seriow 
competitor  in  the  tea  markets  of  the  world,  and  Mr. 
Coiuul  Fiaser's  report  (5403,  Annual  Series)  on  the 
trade  of  the  island  in  1904  supports  this  view.  The 
tea  exports  have  more  than  doubled  in  the  last  ten 
years,  from  12,841,720  lbs.  in  1899  to  25,375  691  lbs. 
in  1904.  Last  year  the  exports  were  increased  by 
over  3,000,000  lbs.  as  compared  with  1903.  A  large 
area  of  new  land  has  been  laid  out  for  tea  cultivation 
mth  A^sam  seed,  which  insures  a  further  increase  of 
quantity  to  be  disposed  of  in  the  near  fntore.  Of  the 
exports  in  1904  more  than  half,  13,102,916  lbs.,  went 
to  the  Netherlands,  the  United  Kingdom  taking 
9,918,408  lbs.  <A  the  rentamder,  Riuaa,  SiDgi^xne, 
and  Australia  talung  nearly  all  the  rest.  A  feature 
of  the  year  has  been  the  establishment  of  a  tea  market 
at  Batavia,  three  firms  having  started  business,  while 
several  of  the  local  houses  contemplate  taking  up  the 
trade. 

Exhibition  of  Pkocess  Engraving. — The  loan 
collection  of  examples  of  process  engraxing,  compris- 
ing photogravure,  photo-litht^iaphy,  and  kindred 
reproductions  by  means  of  [Aotogn^iby,  whidi  has 
J)een  on  view  for  the  past  three  montlut  at  the  Victoria 
and  Albert  Museum,  SoathKendngton,viU  be  dosed 
on  Sunday,  25th  instant. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

MoKDAV,  Jl'ke  >6...  United  Service  Inititntion,  Whitehall, 
5.W..  3  p.iii.    Mr.  E.  Aahmeed  Birtlett,  "The 
S;«^  and  Capitulatioa  of  Port  ArAur." 
OeograpbicAl,  Uoivenitf  of  Loo  don,  Budiactoa- 
gardcnt,  W.,  p.m. 
TuisuAV,  JuNH  17.. .Hellenic,  in  the  Room*  uf  the  Society 
of  Antiquaries,   BurliDgton-hou*e,  U'.,  5  p.m. 
Annual  Meeting. 
Statistical,  9.  Adelphi-terrace.  W.C,  5  p.m.  Mr, 
S.  RoHnbamn,  "  A  Cootribotjoa  to  the  Stady  of 
die  Vital  and  other  Statlstlci  of  the  Jews  in  the 
United  Kingdom." 
Wboxksday,  Ji  \E  38...S0C1ET\'  OF  ARTS.  Joha-itteet. 

Adelphi,  W.C,  4  p.m.    Annual  General  Heetiag. 
Church  Crafts  League,  Church-hotue,  DeanVyard, 

S.W.,  8  p.m.  • 
Royal  Society  of  Utentnre,  ao,  Haacnei^aai^ 
W.  81  p.m. 

British    Astronomical,    Sion   College,  Victoria- 
emhaakment,  E.C.,  s  P-n. 
TnuasDAT,  Jcxt  ap.. Aati9iurieibS|iillivtoB.bou^  V.,  % 
P-«-        Digitized  by 'LiOOglC 
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NOTICES. 


H.M.  THE  KING  OP  SPAIN. 

The  Council  of  the  Society  having'  elected 
H.M.  the  King  of  Spain  an  Honorary  Royal ' 
Member,  H.R.H.  the  Prince  of  Wales,  as 
President  of  the  Society,  graciously  commu- 
nicated  to  King  Alfonso  the  fact  of  his  elec*  - 
tion,  and  has  now  received  from  His  Majesty 
the  following  letter  of  acceptance  : — 

Monsieur  Mow  Cousin     Le  plaisir  que  Votte 
Allesse  Royale  veut  bien  tronver  i  Me  prier  de 
fidre  pailie  de  U  Society  of  Arts,  en  quilts  de 
Membre  Royil  Hononuie,  a*est  certes  pu  momdre  - 
que  celui  que  j'^pnrave  en  acceptant  cette  dutinctirai. 
■  Je  me  considire  fortune  de  pooroir  iascrire  Mon 
Item  sur  les  listes  oil  figurent  d^'i  d'aatres  si  iJlastres, 
«t  surtoot  ceax  de  I'Aoguste  Fire  de  Votre  Altesse 
Royale,  Sa  Majesty  le  Roi  Edooaid  VII.  dont  jet>j 
^ietiB  de  recevoir  rbosfntaliK  g£ii6reose,  et  de  son 
Aieul  \€Ti6i6  et  £clairi  le  Prince  Contort  d*Iieareuse'' 
tn^moire. 

La  sphere  d'action  choisie  par  U  Corporation 
iosigiie  doot  Votre  Altesse  Ko3rale  m'oavre  les  taogs 
m'est  d'ailleun  bien  connue.  J'en  appitniTe  et 
•admire  banteineDt  les  travanx,  et  serai  fier  d'y 
appartenir  sons  la  pr^aidaDce  de  Votre  Altene 
-Royale,  &  iaqudle  Je  uni  dHumj  de  tenoaveler  Tex- 
prewon  des  sentiments  d'lmiti^  \vtK  et  sine  ire,  avec 
■fesquels  je  vm 

MoDsiear  Mon  Coa^a 

de  Votre  Altesse  Royale 

le  Bon  Cousin 
(Signed)      Alfonso,  Rex. 

Au  Palais  de  Uadrid* 
le  14  Juin,  1905. 

A  Son  Altesse  Royale  le  Prince  de  GaDes. 


CONVERSAZIONE. 

The  Society's  Conversazione  will  be  held, 
'by  arrangement  with  the  Council  of  the  Royal 
•  iBotanic  Society,  in  the  Gardens  of  that  Society, 
Inner-circle,  Regent' s-park,  on  Tuesday  even- 
ing, the  4th  of  July,  from  9  to  12  p.m. 
The  central  portion  of  the  Gardens  only  will 


he  used.  The  Gardens  will  be  illuminated 
with  coloured  lamps,  and  also  by  the  Kitson 

Incandescent  Oil  Light.  The  Conservatory 
and  the  Club-house  will  be  open. 

The  Reception,  by  Sir  William  Abney, 
K.C.B.,  F.R.5..  Chairman,  and  the  other 
Members  of  the  Council,  will  be  held  at  the 
entrance  to  the  Conservatory,  near  the  Broad 
Walk,  from  9  to  10  o'clock. 

Ad  Exhibition  of  Growing  and  Cut  Roses 
and  other  Flowers  will  be  arranged  in  a 
marquee  in  the  grounds  by  Messrs.  W.  Paul 
and  Sons,  of  Waltham  Cross. 

A  Selection  of  Music  will  be  peformed  by 
the  String  Band  of  the  Royal  Artillery  in  the 
Conservatory,  and  by  the  Band  of  H.M. 
Grenadier  Guards  in  the  Gardens,  com- 
mencing at  9  o'clock. 

'  Two  performances  of  Selections  from  Pastoral 
Plays  will  be  given  in  the  Gardens  by  Mr. 
Patrick  Kirwan's  Idyllic  Players  at  9.30  and 
.10.45  P-™- 

—  A  concert  and  entertainment,  including  a 
scene  from  "  The  School  for  Scandal," 
will  be  given  in  the  Club-house,  from  10  to 
10.45  p.m. 

Light  refreshments  (tea,  coffee,  ices,  claret- 
cup,  &c.)  will  be  provided. 

Each  member  is  entitled  to  a.card  for  him- 
self (which  will  not  be  transferable)  and  a  card 
for  a  lady.  These  cards  have  now  been  issued. 
A  limited  number  of  tickets  will  also  be  sold  to 
members  of  the  Society,  or  to  persons  intro- 
duced by  a  member,  at  the  price  of  .ss.  each,  if 
purchased  before  the  day  of  the  Conversazione. 
On  that  date  the  price  will  be.raised  to  7s.  6d. 
,  Members  can  purchase  these  additional 
tickets  by  personal  application,  or  by  letter 
addressed  to  the  Secretary  at  the  offices 
of  the  Society,  John-street,  Adelphi,  W.C. 
In  all  cases  of  application  by  letter  a  re- 
mittance must  be  enclosed.  Each  ticket  will 
admit  one  person,  either  lady  or  gentleman, 
and  must  be  signed  by  the  member  applying 
for  it. 

.  Tickets  will  only  be  supplied  to  non-mem- 
bers of  the  Society  on  presentation  of  a  letter 

of  introduction  from  a  membeBp*^,^^!^ 
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PROCEEDINGS  OF  THE  SOQETY. 


ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  for  receiving 
the  Report  of  the  Council,  and  the  Treasurers' 
Statement  of  Receipts  and  Payments,  during 
the  past  year,  and  also  for  the  Election  of 
Officers,  was  held,  in  accordance  with  the  By- 
laws on  Wednesday  last,  the  38th  inst.,  at 
4  p  m..  Sir  William  Abkey,  K.C.B.»  D.C.L., 
P.Sc.,  F.R.S.,  Chairman  of  the  Council,  in 
the  chair. 

The  Secretary  read  the  notice  convening 
the  meeting,  and  the  minutes  of  the  last  annual 
meeting. 

The  following  candidates  were  proposed, 
ballotted  for,  and  duly  elected  members  of  the 
Society : — 

Alirrey,  Edward  W.,  2,  St.  MichaetVchamben, 
Oxford. 

BirdiH,  "W.,  Hfldon<house,  Wanbige,  Berks. 

Bell,  Sir  Hugh,  Bart.,  Roonton-gnuige,  Northaller- 
ton, and  95,  Sloane-street,  S.W. 

Bcnn.  AJfred  ^KHlUam,  H  Ciliegio,  San  Gervario, 
Florence,  Italy. 

Bodine,  Samsel  T.,  Bioad  and  Arcb-streets,  Phila- 
delphia, Pennsylvania,  U.S.A. 

Boolding,  Sidney.  M.I.Mech.E.,  28,  New  Bridge- 
street,  E.C.,  and  Elcombe,  Alleyn-road,  West 
Dnlwich,  S.E. 

Biitten,  W.  E.  F.,  Fuldier's  Atelier,  Boome, 
Lincolnshire. 

Chesterton,  Fred.,  Messrs.  G.  and  A.  Brown, 
Limited,  167,  Ham'mersroith-road,  W. 

Evsns,  B.  P.,  The  Schools,  Tteharris  R.S.O., 
Glamorgaa. 

Faulkner,  Alfrai  Robert,  Fuifaolme,  'Worple'road, 
Wimbledon. 

Foster,  Edward  William  Peic'val,  C.M.O.,  7  R-oe 

des  Ptolem£es,  A'exaidria,  Egypt. 
Hamburger,  Arthur,  Remilly,  Ptnlle-road,  Streat- 

ham,  S.W. 

Hartfree,  George  Bertram,  Ackenden-road,  Alton, 
HanU. 

James,  C.  Boucher,  552,  Oxford-street,  W. 

Keys,  Samuel,  Star  Encaustic  TUe  Company,  Bluff- 
street,  Pittsburg,  Pennsylvania,  U.S.A. 

Kaowles,  Mrs.  Marian,  24,  St.  Edmund's>terrace, 
Regent's- park,  N.W. 

Lai,  Prof.  Ganesbi,  B,A.,  Kayestha  Pathdiala, 
.Allababad,  India. 


Leonavd.  Charkc  Heniy  Brandt^  18^  KensiagtoD*- 

palftrc- gardens,  W. 
Macaura^  Gerald  Joscpl^  M.D.,  4  ^nrng-bank, 

Bradford. 

MacphenoOr  ArcUbsldr  171,  Auckland-bill,  Wear 

Ncwmod,  S^. 
Master,  Lieut.-Colond'  R.  Chester,  The  Rendency,. 

Salisbury,  Rbodesiav  South  Africa. 
Miller,  Sir  James  P^  Bart,-  D.S.O.,  45.  &osvenar- 

square,  W. 

Moore,  Alfred  Ernest,  BvA.,  B.Sc.,  F.C.S.,  Eseaela- 

Regional,  Corrientes,  Argentine  Republic. 
O'Sbaughnessy,  Hugh  Patrick)  Executi^-e  Engineer, 

South  Indian  Raflway,  Trichinopoly,  India. 
Pakmkote,  Miss   BaUl   Limjttdiqy,  Gnnt-ioad> 

Mdge,  Grant-road^  Bmnbay. 
Pbilip,  Josefdi,  I>alnH»e,WestpBik-Toad,.I>andee.- 
Potter,  Edward  C,  The  Roohay,  (i^bioagb,  Illinois;. 

U.S.A. 

Reid,  Ernest  John,  7,  Westem-rBM  Mew  South- 
gate. 

Saaford,  Miss  S.  Ellen,  Ibe  Hohn^.  Clifton  Hamp- 
den, Abingdon. 

South,  Ernest  H.,  Warwideshtie  Scstate,  Hanystnv 
River.  Mashtmafauid,  Rbedoia,  South  Africa. 

Sykes,  Oliver  Wyitt,  303,  Bow  Baaar-atTM^  Cal- 
cutta, India. 

Tate,  James  C,  c/o  United  Lankal  Ilantatkns  Go.,. 
2,  Tokenhouse-baildings,  E.C. 

Thi^ado,  Maung,  K.S.M.,  Frome,  Lower  Batma:- 

Thoresby,  Frederick,  I,  Qneen  Vktoda-stiect,  E.CU 

Tompkins,  Engineer  Cmnmander  Albert  E.,  KJ!?., 
Royal  Naval  College,  Greenwich,  S.E. 

Vaughan,  James  Christopher  Mason,  27,  Commercial- 
street,  Hereford. 

Vernon,  William  Henry,  The  Laurels,  Livingstone- 
road,  Birchfield,  Binningbam. 

Wadia,  N.  P.  N.,  16,  Tiebovir-nad,  Esri's-cqmr^ 
S.W. 

WHkins,  Thomas  Hemy,  9  DuBedin^boose,  Bariog- 

ball-avenue,  E.C. 
T^lls,  Edward  Chaning,  U.A.,  F.C.S.,  Eastdvani> 

bouse,  near 'Barnstaple. 

And  as  Honorary  Corre^Kmding  Members : — 

Hansen,  ProC  Emil  Cbr.,  M.D.,  Copenbagcn,  Den- 
mark. 

Pictet,  Raoul,  Geneva,  Switzerland. 
Rontgen,  William  Conrad,  Munich,  Bavaria. 
Thomson,  Prof.  Julius,  Ph.D.,  M.!).,  For.  Memb. 

R.S.,  Copenhagen,  Denmark. 
Van  de  Waal^  Prof.  R.  J.  D.,  Amsto'dam,  Holland. 

The  Chairman  nominated  Mr.  Thomas 
BjjRNS  and  Mr.  John  Uuue  scrutmeers,  and 
declared  the  ballot  open. 

TheSECRETARKigttag-^OOgten? 


30,  ivs-  JOURNAL  OF  THE 

REPORT   OF  COUNCIL. 

I.— The  Londoh  ihfsnrtmoN  and  the 

SooiBTY  OF  Arts. 
The  most  important  matter  relating  to  the 
interests  of  thft  Socieiy  itself  -  which  the 
<ronnciI  have  had  before  them  during  the  past 
-year  was  the  proposal  for  an  amalgamation 
betn'een  the  Socttity  of  Arts  and  the  E^ndon 
''Institution.  An  account  of  4he  proposal  is 
iglven  in  a  mefnorandnm  which  was  printed  by 
■order  of  the  Council  in  the  yournal  for  the 
-.3 1  St  of  March  last,  but  it  may  be  desirable  to 
'  pot  on  record  in  this  Report  what  the  proposal 
'really  was,  and  what  action  the  Council  took. 

The  matter  first  came  formally  before  the 
•Council  on  November  2i8t  last,  when  a  letter 
■was  read  from  the  Board  of  Managers  of  the 
iLondbn  Institution  stating  that  they  had 
-appointed  a  Committee  to  consider  the  pro- 
5)osal,  and  to  confer  with  anyCommittee  which 
'the  Council  of  the  Society  might  appoint. 
The  names  of  the  two  Committees  are  given 
in  the  memorandum  above  referred  to,  but  the 
'Council  think  it  right  to  mention  that  they  are 
TSpecially  indebted  to  the  Lord  Chief  Justice 
•for  the  active  personal  interest  which  he  took 
''in  (he  matter.  He  attended  all  the  meetings 
«f  the  two  Committees,  and  took  an  active 
Tpart  io  the  preparation  of  their  Report.* 

This  Report  recommended  the  amalgamation 
of  the  two  Institutions  into  a  single  body,  and 
suggested  the  terms  upon  which  such  an 
';amalgamation  might  be  arranged.  It  was 
iproposed  that  the  objects  specified  in  the 
<^harters  of  the  two  Institutions  should  be 
carried  out  to  the  full ;  that  the  Proprietors 
•of  the  London  Institution  should  become  per- 
manent members  of  the  new  Corporation,  and 
that  the  powers  they  now  possess  of  trans- 
ferring or  bequeathing  their  rights  should  be 
continued  in  perpetuity,  but  that  tfaey  should 
be  relieved  from  the  annual  payment  of  Two 
'<juineas-  at  which  they  are  now  assessed. 
Provision  was  suggested  for  the  case  of  any 
Propriettors  who  preferred  to  resign,  by  pro- 
viding that  any  such  Proprietor  might  receive 
a  sum  of  in  dtecharge  of  his  claims,  an 
amount  which  was  understood  to  be  much  above 
the  priced  at  which  ihires  have  lately  been  sold. 
Life  members  of  the  Society  of  Arts  would 
have  become  life  members  of  the  new  Insti- 
tution. Annual  subscribers  would  have  con- 
tinued tlieir  membership  on  the  same  terms  as 

*  'fbii  Report  WH  not  printed  in  the  JoHrnal,  but  copiet 
'«m  lent  to  membon  of  the  Society  doiriny  them.  Any 
vovber  wWdnf  to  road  Ae  Report  can  be  fonished  with  « 
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heretofore.  The  Governing^  Body  was  to  be 
formed  in  the  first  instanqe  by  a  combination 

of  the  Society  of  Arts  Council  and  the  Board 
of  Managers  of  the  London  Institution,  pro- 
vision being  made  for  the  election  liereafter  of 
a  suitable  Governing  Body. 

The  Ordinary  meetings  of  the  Society  of 
Arts  were  to  be  continued  on  the  same  lines 
as  heretofore,  and  the  Sectional  meetings  were 
also  to  be  carried  on.  The  Society's  examina- 
tions were  to  be  continued.  .  The  Journal  of 
the  Society,  now  in  its  53rd  annual  volume,  was 
still  to  be  published,  probably  in  an  extended 
and  enlarged  shape.  The  lectures  which  are 
now  held  at  the  Ixindon  Institution  .were  to  be 
continued,  and  it  was  suggested  that  by  a 
judicious  expenditure  upon  the  fine  library 
of  the  London  Institution,  .it  might  be 
brought  up  to  date,  and  a  scientific  library 
produced  of  the  highest  character.  The 
maintenance  of  the  circulating  library  was 
recommended,  though  it  was  considered 
that  fresh  purchases  should  be  limited  to 
works  of  a  scientific  and  technical  character. 
It  wa^  also  suggested  that  scientific  and  in- 
dustrial research  might  be  carried  out,  as  was 
formerly  the  case  with  the  London  Institution 
when  its  resources  permitted.  The  Report 
discussed  the  question  of  a  new  building, 
which  would  afford  for  the  members  of  the 
new  Institution  accommodation  on  a  more 
extensive  scale  than  is  now  provided  by  either 
of  them. 

It  was  thought  also  that  certain  other 
societies  would  be  inclined  to  unite  in  a 
scheme  for  a  large  building  providing  inde- 
pendent accommodation,  and  it  was  known 
that  several  of  the  less  wealthy  London  so- 
cieties would  gladly  have  availed  themselves 
of  offices  which  could  readily  have  been  pro- 
vided in  a  building  such  as  was  coutemplated. 

It  was  originally  thought  that  arrangements 
might  be  made  for  effecting  the  amalgamation 
by  a  surrender  of  the  separate  Charters  and  an 
application  to  the  Crown  for  a  fresh  Charter : 
but  on  Counsel's  opinion  being  taken  it  be- 
came evident  that  such  a  proceeding  waa  not 
a  possible  one.  No  provision  exists  in  the 
statutes  of  either  body  for  winding  up  the 
Institution,  and  it  appears  certain  that  the 
Charter  could  only  be  resigned  with  the  unani- 
mous consent  of  every  member  of  each  Cor- 
poration. The  Committee  were,  therefore, 
advised  by  Mr.  R.  J.  Parker,  whose  opinion 
they  sought,  that  the  simplest  and  best  way  of 
carrying  the  amalgamaUoo  into  effect  ^as  to 
promote  a  private  [^|^^<5tgf©gle 
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It  was  believed  that  the  scheme  suggested 
provided  feirly  and  liberally  for  the  members 
of  the  two  Institutions  alike,  that  it  would  give 
to  those  composing  the  new  body  all  that  the 
members  of  either  Institution  had  received, 
and  something  in  addition,  so  that  the  advan- 
tage alike  to  the  members  of  the  London 
Institution  and  of  the  Society  of  Arts  would 
be  equal.  The  Report  was  in  due  course  sub- 
mitted to  and  approved  by  the  Council  of  the 
Society  and  the  Board  of  Managers  of  the 
Institution,  His  Royal  Highness  the  Presi- 
dent  of  the  Society,  without  whose  consent  of 
course  no  action  could  be  taken  In  the  matter, 
also  approved  the  proposal. 

It  was  naturally  expected  that  the  scheme 
would  be  cordially  accepted  by  the  General 
Meetings  of  the  two  Institutions.  But  when 
it  was  fnnpounded  to  a  special  General  Meet- 
ing of  the  London  Institution,  it  was,  rather 
to  the  surprise  of  all  who  had  been  concerned 
in  its  preparation,  received  with  a  somewhat 
violent  opposition.  Objections  were  taken  to 
the  removal  of  the  Institution  from  the  City, 
and  representations  wei«  made,  which  seemed 
to  be  accepted  as  the  truth  by  at  all  events  a 
proportion  of  the  Proprietors,  to  the  effect  that 
the  whole  scheme  was  in  the  interests  of  the 
Society  of  Arts,  and  that  the  Proprietors  of 
the  London  Institution  were  giving  up  a  fine 
property  to  be  applied  to  objects  in  which  they 
had  no  interest,  and  dealt  with  by  a  body  over 
which  they  had  no  control.  Eventually  no 
decision  was  arrived  at  at  the  meeting,  but  a 
Committee  was  appointed  to  confer  with  the 
Board  of  Managers. 

As  soon  as  the  Council  of  the  Society  of 
Arts  were  apprised  of  the  result  of  this  meet- 
ing, they  at  once  decided  that  a  project  of 
tills  nature  could  not  be  dealt  with  in  the 
spirit  with  which  it  seemed  to  have  been  ap- 
proached by  those  who  opposed  it,  and  that 
it  was  better  to  abandon  the  scheme,  so  far  as 
they  were  concerned,  rather  than  to  attempt 
to  force  it  through  against  even  a  minority  of 
the  Proprietors  of  the  London  Institution. 
They,  therefore,  passed  the  following  resolu- 
tion, which  was  published  in  the  yournal 
of  May  i2th  : — 

"  In  view  of  the  feeling  which  appears  to  have 
been  aroused  aotongst  some  of  the  Proprietois  of  the 
London  Institation  with  regard  to  the  proposed 
amalgamation  with  the  Society  of  Arts,  and  the  con- 
sequent probable  difficulties  of  effecting  a  harmonious 
fusion  of  the  two  Corporations  into  a  single  Institu- 
tion, the  Council  of  the  S3ciety  of  Arts  have  decided 
cot  to  take  any  further  action  in  the  matter,  and 


herd^  disdurge  the  Committee  iriiidi,  at  the  in- 
stance of  the  Board  of  Managers  of  Uie  LoDdon 
Institution,  they  appointed  to  consider  the  scheme  for 
amalgamation." 

Although  they  had  accepted  the  original  pro^ 
posal  with  a  certain  amount  of  hesitation 
arising  from  the  fear  that  the  successful 
work  which  the   Society  has   now  so  long;- 
carried  on  might  suffer  from  an  attempt  to 
occupy  the  much  larger  field  covered  by  the 
London  Institution  and  the  Society  of  Art& 
together,  they  yet  felt  that  an  Institutiox> 
such  as  was  contemplated,  sufficiently  en- 
dowed and  properly  directed,  might  be  of  the- 
greatest    public  service,  and  that  London 
would  be  provided  with  a  powerful  organisa- 
tion devoted  to  Science,  Art,  Literature,  anci 
Education,  which  ought  to  be  able  to  hold  its- 
owe  with  any  umilar  Institution  in  any  part  of 
the  world.  But  they  thought  that  the  successful 
foundation  and  maintenance  of  such  an  In- 
stitution demanded  the  harmonious  co-opera- 
tion of  all  concerned,  and  that  it  was  better  to 
remain  satisfied  with  the  present  condition  oF 
the  Society  rather  than  to  attempt  to  force- 
against  opposition,  whether  powerful  or  weak^ 
whether  judicious  or  ill-advised,  so  difficult 
^nd  complicated  an   undertaking  as  the 
organisation  of  a  new  Institution  of  the  im- 
portance desired.    If  as  the  result  of  a  con- 
ference, which  is  presumably  to  be  held 
between  the  Board  of  Managers  oi  the 
Institution  and  its   Committee,  any  freslk 
overtures  should  be  made  to  the  Society,  they- 
will  always  be  cordially  welcomed  and  care- 
fully considered ;   but  the  Council  do  not 
propose  to  take  any  further  action  themselves, 
or  to  bring  the  matter  formally  under  the 
consideration  of  a  General  Meeting  of  the 
Society. 

II.— Ordinary  Meetings. 
In  accordance  with  the  usual  practice,  the 
Session  was  opened  with  an  address  from  the 
Chairman  of  the  Council,  ^r  William  Abney. 
In  his  previous  address  Sir  WlUam  had  dealt 
with  the  question  of  Commercial  Education 
and  the  examinations  of  the  Society,  and  hadi 
made  an  estimate,  based  on  the  examination 
results  of  previous  years,  of  the  numbers  of 
candidates  who  might  enter  in  future  years  for 
these  examinations.    So  &r  as  Sir  Willtank 
Abney's  anticipations  have  yet  g^ne,  they 
have  been  more  than  realised,  for  whereas  he 
expected  21,400  candidates  for  the  present 
year,  the  actual  number  of  entries  was  25,951. 
In  his  Address  la^|g][j^^j(a^o'©gfe>"«l 
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tbe  general  question  of  the  relation  of  Societies 
private  Institutions  to  the  State,  and  in- 
•dicated  certain  departments  of  scientiGc  work, 
now  being  carried  out  by  private  enterprise, 
which  could  be  more  effectively  and  better 
dealt  with  by  the  State. 

The  first  regular  meeting  of  the  Society 
.after  the  opening  meeting  was  devoted  to  a 
paper  by  Mr.  B.  H.  Morgan,  on  "  The 
Systematic  Promotion  of  British  Trade."  Mr. 
Morgan  described  to  the  Society  a  scheme  he 
had  devised  for  familiarising  British  subjects 
resident  in  the  Colonies  with  the  condition  of 
Britbh  industries  by  means  principally  of  an 
organised  system  of  lectures  to  be  delivered  in 
<;olonial  centres,  dealing  with  the  different 
branches  of  British  manufactures,  and  pointing 
out  the  requirements  of  British  trade. 

In  his  paper  on  "The  Canals  Problem," 
read  at  the  second  meeting  of  the  session,  Mr. 
Arthur  Lee  dealt  with  a  topic  which  has  not 
infrequently  been  before  the  Society,  and  once 
<nore  urged  the  importance  of  a  consideration 
of  the  neglected  waterways  of  the  kingdom. 

In  the  next  paper  Mr.  W.  F.  Reid  gave  an 
interesting  account  of  the  British  Section  at  the 
St.  Louis  Exhibition,  and  showed  that  the  con- 
4ribution8  of  Great  Britain,  though  not  in 
a\\  respects  equal  to  its  contributions  to 
some  of  the  former  great  International  Ex- 
hibitions, were  yet,  as  a  whole,  worthy  of 
4he  country.  Although  the  leaders  of  many 
^tranches  of  British  industry  hesitate  to 
incur  a  certain  expense  for  a  problematic 
and  inadequate  return,  it  is  yet  satisfac- 
tory to  know  that  in  some  departments 
at  all  events,  especially  that  of  Industrial 
Chemistry,  the  country  was  worthily  repre- 
sented. It  is  not  a  little  remarkable  that  this 
•department  should  be  the  one  in  which  in  pre- 
vious exhibitions  Great  Britain  has  always 
made  but  a  poor  appearance.  This  was  a 
proof  of  what  has  often  been  said  of  the 
necessity  for  co-operation  amongst  the  ex- 
hibitors themselves.  They  are  not  quite  ready 
to  realise  that  it  is  less  important  that  indi- 
vidual firms  should  make  a  good  show  than 
(hat  the  country  should  be  well  represented 
in  any  special  branch  of  industry.  The 
rewards  of  such  exhibitions  go  not  only  to  the 
individuals  who  have  contributed  to  it,  but  also 
to  the  trade  in  general. 

At  the  last  meeting  before  Christmas  another 
topic  familiar  to  the  Society  was  discussed, 
when  Mr.  C.  D.  Abel  read  a  paper  on  "  The 
Patent  Laws,"  dealing  especially  with  the  new 
Act,  which  has  since  the  ist  of  January  come 


into  force.  As  the  Society  was  largely  in- 
terested in  the  movement  which  led  to  the  first 
reform  of  the  Patent  Laws  in  1852,  and  was 
mainly  instrumental  in  bringing  about  the 
second  important  Act  in  1883,  any  paper 
on  this  subject  read  at  the  Society  of 
Arts  naturally  attracts  a  good  deal  of  atten- 
tion, and  this  was  the  case  with  the  valuable 
contribution  from  Mr.  Abel. 

At  the  first  meeting  after  Christmas  a  paper 
of  very  great  interest  was  read  by  Captain 
Lionel  James,  who  gave  an  account  of  his 
own  attempts  to  organise,  probably  for  the 
first  and  last  time,  a  system  of  journalistic 
war  correspondence  by  means  of  wireless  tele- 
graphy. The  experience  of  Captain  James, 
as  the  correspondent  who  reported  to  The 
Tr'mes  the  earlier  performances  of  the  Japanese 
in  naval  war,  can  hardly  be  repeated,  for 
it  is  unlikely  in  the  future  that  any  such 
attempt  to  transmit  news  by  wireless  tele- 
graphy will  ever  be  permitted  by  naval 
combatants. 

The  paper  which  followed  on  "  London 
Electric  Railways,"  by  the  Hon.  Robert 
F.  Porter,  was  remarkable  not  oilly  for 
the  account  it  gave  of  the  present  condition 
and  fiiture  prospects  of  such  railways  in 
London,  but  also  for  the  great  amount  of  infor- 
mation which  Mr.  Porter  had  collected  about 
similar  enterprises  in  other  countries,  espe- 
cially in  the  United  States,  where  the  cities  of 
New  York  and  Chicago  have  in  many  respects 
set  an  example  to  London. 

In  the  next  paper  Sir  William  Preece,  who 
had  been  led  in  the  course  of  a  recent  visit  to 
Egypt  to  pay  special  attention  to  the  naviga- 
tion of  the  Nile,  read  a  most  interesting  paper 
on  that  subject.  The  information  supplied  by 
Sir  William  Preece  was  usefully  supplemented 
by  the  remarks  of  the  Chairman  of  the 
meeting,  Sir  Robert  Hanbury  Brown,  who  is 
responsible  for  much  of  the  work  which  has 
lately  been  carried  out  on  the  Nile. 

The  very  popular  subject  of  Photography 
was  next  dealt  with  by  Mr.  R.  Child  Bayley. 
whose  paper  was  an  account  of  the  manner  in 
which  mechanical  methods  of  time  develop- 
ment have  to  a  large  extent  superseded  the 
older  forms  of  photographic  development.  It 
is  not  a  little  strange  that  a  scientific  process, 
the  success  of  which  was  for  so  many  years 
considered  to  depend  upon  the  personal  skill 
and  ingenuity  of  the  operator,  can  now  be 
carried  out  in  such  great  perfection  by  purely 
mechanical  means.  Mr.  Child  Bayley's 
account  of  the  metli9§(g^|(yt,^l0«fe^^sult8 
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have  been  obtained  appealed  aliKe  to  the  most 
skilfiil  operators  and  to  those  who  have  been 
led  to  the  practice  of  photography  "by  the 
modem  facilities  for  canning'  it  out. 
.  Some  original  views  as  to  the  decline  of  the 
country  town  and  the  migration  of  the  popula- 
tion into  the  great  cities  vas  put  for^\  ard  by 
Mr.  A.  H.  Anderson  in  his  paper  on  that  sub- 
ject,  a  paper  which  was  the  result  of  a  good 
deal  of  careful  and  ingenious  research.  On 
the  following  Wednesday,  Mr.  J.  E.  Borland 
dealt  with  what  he  termed  "  Some  Miscon- 
ceptions of  Musical  Pitch."  Mr.  Borland 
dealt  with  the  inconveniences  of  modem  nota- 
tion, the  difficulties  caused  by  the  necessity  for 
transposition  in  orchestral  scores,  and,  gene- 
rally, the  desirability  of  adopting  some  more 
logical  and  sensible  system  than  the  one  at 
present  in  use. 

A  reference  has  been  previously  made  to  the 
paper  by  Mr.  \V.  F.  Reid  on  the  St.  Louis 
Exhibition,  so  far  as  refers  to  the  commercial 
side.  This  paper  was  most  usefully  supple- 
mented by  Mr.  Isidore  Spielmann,  who  gave  a 
very  full  account  of  the  British  Art  Section,  a 
section  in  which  this  country  admittedly  held 
its  own  with  any  other,  and  one  which  contained 
probably  the  finest  collection  of  pictures  ever 
sent  from  Great  Britain  to  any  foreign  exhibi- 
tion. 

At  the  next  meeting,  the  Society  was  fortu- 
nate in  hearing  from  an  eminent  Japanese 
some  account  of  the  ethics  and  morals  of  that 
remarkable  country  in  the  paper  read  by  Baron 
Suyematsu  on  "  The  Ethics  of  Japan."  It  was  . 
not  until  the  war  was  well  in  progress  that 
much  attention  was  drawn  to  the  systems  of 
Japanese  morals  by  a  very  able  article  in  T^e 
Times,  and  by  some  articles  contributed  by 
Baron  Suyematsu  himself  to  the  Nineteenth 
Century,  and  some  other  magazines.  Baron 
Suyematsu's  paper,  together  with  the  articles 
referred  to,  may  be  said  to  have  helped  to 
teach  the  people  of  this  country  the  true  nature 
of  the  character  of  the  Japanese,  and  helped 
to  explain  all  their  wonderful  recent  successes. 
At  this  meeting  Lord  Redesdale,  who  as  Mr. 
Percy  Mitford  was  the  first  to  introduce  the 
history  of  Japan  to  popular  knowledge  in  his 
tales  of  "  Old  Japan,"  was  in  the  chair. 

In  his  paper  on  "  Methods  of  Design  in 
Mohammedan  Art,"  Dr.  E.  H.  Hankin  put 
forward  some  new  ideas  as  to  the  origin  of  the 
exquisite  and  complicated  designs  which 
form  so  principal  a  feature  of  Indian  Moham- 
medan Art.  Though  some  of  the  speakers 
m  the  discussion  were  not  quite  prepared  to 


admit  the  fiill  accuracy  of  Dr.  Hankin's  sug- 
gestions, they  yet  bore  testimony  to  their 
value,  ahd  admitted  the  light  they  shed  oik 
this  particular  branch  of  decorative  art. 

Last  year  Snr  Chailes  Kennedy  read  a  ino^ 
instructive  paper  on  the  Fiscal  Question,  amfe' 
in  a  second  papetread  at  the  end  of  March  last: 
he  brought  this  difficult  question  -  up  to  date„ 
Sir  Charles  Kennedy's  treatment  of  the  sub- 
ject, as  was  suited  for  tiie  Society,  was  purely 
statistical,  and  he  left  on  one  side  the  Uiora^- 
(Uflkulties  of  Free  Trade  aind  Protection. 

Of  recent  years  the  Society  has  had  many 
valuable  contributions  on  the  subject  of  British^ 
Forestry,  and  very  various  views  have  been 
expressed  by  such  authorities  as  General*' 
Mii:hael.  Dr.  Schlich,  aad  Mr.  D.  E.  Hutchins. 
In  his  paper  on  "  British  Woodlands,"  Sir-' 
Herbert  Maxwell  dealt  with  the  question  from, 
the  point  of  view  not  of  the  expert,  the  forester,, 
or  the  trader  in  timber,  but  of  the  landlord^ 
and  he  endeavoured  to  impress  on  his  audience 
and  the  public,  as  150  years  ago  the  Society? 
endeavoured  to  impress  it  on  the  landowners  or 
that  date,  the  importance  of  growing  timber  in* 
a  scienti6c  manner,  and  the  profit  to  be  deriveA 
from  its  cultivation. 

Considerable  interest  was  aroused  some- 
few  years  ago  the  late  Mr.  Theodore- 
Bent  when  he  drew  attmtion  to  the  ancient- 
remains  which  exist  in  South  Africa,  and  the- 
details  of  the  ancient  architecture  of  the  great 
Zimbabwe  in  Rhodesia  which  Mr.  R.  N.  Hall> 
gave  in  his  paper,  were  followed  with  great 
interest  by  those  who  heard  the  paper,  and  bjr 
many  readers  of  the  Journal. 

In  his  paper  on  The  Industrial  Resources- 
of  the  State  of  Matto  Grosso.  Tkaril."  Mr. 
G.  T.  Milne  drew  attention  to  a  country  which^ 
though  it  cannot  be  said  to  be  little  known,, 
has  yet  never  received  the  attention  it  deserves. 
The  industrial  resources  of  the  interior  of  South 
America,  both  mineral  and  agricultural,  are- 
only  now  beginning  to  be  realised,  and  Mr. 
Milne's  able  contribution  to  our  very  limited 
knowledge  of  the  subject  was  therefore  vety 
welcome. 

This  brings  the  record  of  the  Society's  meet- 
ings for  the  session  down  to  Easter.  At  the  first 
meeting  after  Easter  Mrs.  Burton-Brown  gave 
an  instructive  account  of  the  recent  excava- 
tions in  Rome,  and  showed  a  number  of  photo- 
graphs illustrating  the  work  which  has  lately 
been  done  in  the  exploration  of  the  Forum.  la 
the  following  week  Lord  Mountmo»re»  put  ott 
record  the  results  of  his  recent  jcmraey  ia 
Central  Africa  up  i|^^6blil^»^<i^j£ictioD 
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^■ith  the  Ubangi,  then  up  the  Ubangi  and 
•overland  by  a  devious  route,  which  touched 
the  Uganda  border,  back  to  the  Congo  again. 
Th«  accounts  given  of  the  different  races  with 
-whom  Lord  Mountmorres  came  into  contact 
are  of  very  great  interest.  They  were  fully 
<«llustrated  by  photographs  of  the  people  and 
their  abodes. 

A  valuable  technical  account  of  the  "  Uses 
'Of  Wood  Pulp  in  Paper-making"  was  given 
by  Mr.  S.  C.  Phillips,  whose  knowledge  of  this 
subject  is  perhaps  unrivalled.  The  sources 
from  which  the  main  supplies  come,  and  the 
method  of  their  treatment,  mechanical  and 
•chemical,  were  ftilly  dealt  with,  and  some  use- 
ful statistics  brought  down  to  the  latest  date 
•completed  the  paper. 

,  At  the  last  meeting  of  the  Session  Mr. 
.Killtngworth  Hedges  gave  an  account  of  the 
-work  of  the  Lightning  Rod  Committee,  a  body 
which  was  appointed  a  few  years  ago  to  bring 
'Up  to  date  the  work  of  the  Lightning  Rod 
Conference,  the  report  of  which  was  published 
"in  1881,  Since  then  a  good  deal  has  been 
learned  about  the  action  of  lightning,  and 
'the  results  of  this  new  knowledge,  which  are 
rset  out  in  detail  in  the  Report  of  the  Com- 
mittee»  were  clearly  and  usefully  summarised 
)by  Mr.  Hedges,  who  had  acted  as  Honorary* 
Secretary  of  the  Committee,  and  to  whose 
'exertions  the  Report  was  to  a  very  large  extent 
due. 

III.— Indian  Skction. 
In  the  thirty-seven  years  that  have  passed 
since  the  Indian  Section  was  established, 
"Secretaries  of  State,  ex- Viceroys,  and  retired 
■Commanders- in-Chief,  have  been  amongst  the 
distinguished  men  who,  by  presiding  at  its 
meetings^  have  shown  their  appreciation  of 
-the  work  ^stematically  and  continuously  per- 
formed by  the  Society  of  Arts  on  behalf  of  our 
great  Es^tem  Empire.  To  these  statesmen, 
-administrators  and  soldiers,  must  now  be 
added  an  eminent  Indian  feudatory  in  the 
person  of  the  Maharaja  Sir  Sayaji  Rao, 
■G.C.S.I.,  Gaekwar  of  Baroda.  The  occasion 
upon  which  for  the  first  time  an  Indian  reigning 
prince  has  taken  the  chair  at  a  meeting  of  this 
or  perhaps  any  other  learned  society  in  London 
was  the  reading  by  Mr.  H.  J.  Tozer  of  not  the 
least  valuable  of  the  series  of  papers  jointly 
•organised  by  the  Indian  and  Colonial  Com- 
mittees, and  dealing  with  a  subject  of  acknow- 
fledged  Imperial  importance,  namely,  the  manu- 
ifactures  of  Greater  Britain.  The  value  of  Mr. 
Tozer'scomprehensive  survey  was  enhanced  by 
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the  fact  that  during  a  recent  visit  to  India  he 
spent  some  time  in  making  himself  personally 
acquainted  with  the  existing  industrial  condi- 
tions in  Calcutta,  Bombay  and  other  commer- 
cial centres.  He  demonstrated,  that  while  India 
more  than  any  other  portion  of  Greater  Britain 
gives  the  Empire  its  imperial  character,  and 
may  justly  claim  the  first  coo^deration  after 
the  United  Kingdom  itself,  the  "  oft-predicted 
outburst  of  industrial  activity "  has  not  yet 
arrived,  and  that  for  a  long  time  to  come  the 
manufacture  of  produce  now  exported  raw 
will  probably  be  the  most  fruitful  sphere  of 
effort.  In  the  discussion,  Sir  George  Watt, 
speaking  from  his  special  experience,  main- 
tained that  the  industries  of  India  will  never 
be  able  adequately  to  coriipete  with  European 
manufactures  unless  the  present  antiquated 
methods  are  abandoned,  and  development 
made  on  modem  or  European  lines. 

Early  in  the  Session  when  the  results  of 
the  Youngbusband  expedition  were  enga^ng 
much  attention,  Mr.  J>ouglas  Freshfield,  the 
intrepid  mountaineer,,  read  a  very  interesting 
paper  to  a  distinguished  audience,  on  "The 
Gates  of  Tibet,"  as  he  aptly  described 
the  State  of  Sikkim.  Numerous  photo- 
graphic views  of  the  magnificent  scenery  of 
Sikkim  were  shoTO  on  the  screen,  and 
charmingly  described  by  the  author,  who  in- 
cidentally advocated  the  despatch  of  an  explor- 
ing party  down  the  Brahmaputra  with  the  two- 
fold object  of  solving  certain  geographical 
problems,  and  opening  up  the  eastern  extremi^ 
of  Tibet. 

Plague  in  its  medical  and  technical  aspects 
has  frequently  been  treated,  but  in  the  able 
and  elaborate  paper  contributed  by  Dr.  Charles 
Creighton,  the  epidemic  now  raging  with .  in- 
creased virulence  in  Northern  India,  was 
described  from  a  more  general  standpoint. 
At  the  cost  of  the  research  fund,  known 
as  the  Leigh-Browne  Trust,  the  author  of 
the  well-known  "  History  of  Epidemics  in 
Britain "  went  to  India  towards  the  end 
of  last  year  for  the  purpose  of  learning  some- 
thing of  the  actual  conditions  of  plague,  and 
the  paper  read  by  him  a  few  weeks  after  his 
return  to  England  embodies  the  results  of  his 
painstaking  and  rather  extensive  inquiries.  It 
also  advanced  certain  theories  as  to  the  causes 
of  plague  in  India,  especially  in  the  mud  built 
villages  of  the  plains,  theories  that  were  not 
entirely  accepted  by  one  or  two  of  the  scientific 
experts  who  took  part  in  the  full  and  useful 
discussion  on  Dr.  Creighton's  paper. 

In  the  Session  before  last  Mr.  J.  A^^^Baines 
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read  a  paper  entitled,  "Gleanings  from  the 
Indian  Census  of  igoi,"  in  which  he  treated, 
with  his  characteristic  lucidity  and  skill, 
the  statistics  then  available.  The  Census 
report  itself  "  contained  in  three  large 
quarto  volumes  besides  about  60  subsidiary 
volumes  for  the  different  provinces"  was  issued 
last  year,  and  by  desire  of  the  Committee  Sir 
Charles  A.  Elliott  contributed  a  paper  at  the 
earliest  possible  date  on  some  of  the  more 
important  points,  ethnological,  linguistic,  &c., 
elucidated  in  the  monumental  record  of  the 
labours  of  Mr.  Risley  and  his  coadjutors.  One 
of  the  latter,  Dr.  G.  Grierson,  was  present  at 
the  meeting,  and  took  part  in  the  discussion 
on  Sir  C.  ElUott's  interesting  and  informing 
paper. 

To  the  series  of  papers  on  the  Provinces  and 
Capitals  of  India,  a  welcome  addition  was 
made  by  Sir  Frederic  Fiyer,  whose  authorita- 
tive description  of  the  province  of  which  he 
was  the  first  Ueut.-Govemor  admirably  sup- 
plements the  paper  on  "  British  Burma  under 
British  Rule,"  given  to  the  Society  some  years 
ago  by  his  successor  Sir  H.  Thirkell  White. 

Of  the  remaining  papers,  one  by  Sir  J. 
George  Scott  was  on  "  The  Prospects  of  the 
Shan  States,"  and  the  other  by  Mr.  T.  C. 
Hodson  on  "  Manipur  and  its  Tribes."  Both 
may  be  regarded  in  a  sense  as  complementary 
to  the  papers  of  Sir  Thirkell  White  and  Sir 
Frederic  Fiyer,  and  as  forming,  together  mth 
the  paper  on  Assam  given  to  the  Society  in 
1903  by  Sir  Charles  Lyall,  a  very  complete 
account  of  the  interesting  States  forming  the 
'  north-eastern  fringe  of  the  Indian  Empire. 

IV.— Colonial  Section, 
The  Session  opened  with  a  singularly  able 
paper  on  "British  Commercial  Prospects  in 
the  Far  East,"  by  Mr.  Byron  Brenan,  C.M.G., 
late  H.B.M.  Consul- General  at  Shanghai. 
For  want  of  time  and  other  reasons  Mr. 
Brenan  confined  his  remarks  to  China,  and 
it  is  hoped  that  the  other  States  forming 
what  is  known  as  the  Far  East  will  be  dealt 
with  later  in  an  equally  comprehensive  manner 
either  individually  or  collectively.  Mr.  Brenan 
showed  that  if  we  are  to  hold  our  own  in  China 
it  is  necessary  that  the  British  manufacturer 
must  "wake  up."  Indeed  he  says,  "It  will 
require  more  energy  than  we  are  now  display- 
ing, and  also  a  change  of  tactics,  if  we  are  to 
improve,  I  do  not  say  only  to  the  same  extent 
but  in  the  same  ratio  as  the  others."  British 
firms,  he  tells  us,  grow  less  in  number,  and 
ur  £ur(^)ean  competitors  fill  the  gap.  When 
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quicker  to  seize  the  opportunity.  Our  share 
in  new  railway  projects  does  not  seem  quite 
satisfactory ;  but  Mr.  Brenan  considers  that 
British  capital  can  be  best  employed  in  the 
exploitation  of  China's  immense  mineral  re- 
sdurces — ^when  the  Pekin  authorities  can  be 
induced  to  redeem  the  promise  they  made  to 
Sir  James  Mackay  to  introduce  reasonable 
mining  regulations.  Not  the  least  instructive 
portion  of  the  paper  was  that  in  which  Mr. 
Brenan  discussed  the  probable  effects  of  the 
present  Russo-Japanese  war  on  the  commercial 

'  future  of  China. 

Reference  has  been  made  above  to  the  series 
of  papers  on  "  The  Manufactures  of  Greater 

'  Britain."  The  original  idea  was  to  have- one 
paper  for  the  whole  of  the  Empire  beyond  the 
seas.  This,  however,  was  found  to  be  im- 
practicable,  and  so  it  was  dedded  to  deal  with 
the  subject  piecemeal.  As  already  mentioned 
India  formed  the  subject  of  one  paper.  The 

<  Dominion  and  the  Commonwealth  were  also 

'  treated  separately.    The  excellent  Canadian 

"paper  was  contributed  by  Mr.  C.  F.  Just,  & 
well-known  London  ofiBcial  of  the  Dominioo 
Government,  and  the  equally  admirable  Aus-- 

-■^ralasian  paper  by  the  Hon.  Walter  James,. 
K.C.,  Agent-General  for  Western  Australia,. 

"and  formerly  Premier  of  that  colony.  The 
preparation  of  these  exhaustive  papers  in- 
volved great  labour,  and  the  Society  is  much 
indebted  to  the  authors  for  the  trouble  they 
took  in  the  matter.  The  Society  has  beea 
officially  requested  to  include  the  West  Indies 
iu  the  series,  and  the  suggestion  will  be  coi^- 
sidered. 

A  paper  on  "  The  Cape  to  Cairo  Railway 
had  bera  promised  by  Sir  Charles  MetcaUe 
for  the  concluding  meeting,  and  had  beeik 
anticipated  by  the  members  of  the  Society  awl 
their  friends  with  considerable  interest.  )k 
had,  however,  to  be  postponed  at  the  lask 
moment  owing  to  the  suddtn  indisposition 
Sir  Charies  Metcalfe. 

v.— Applied  Art  Section. 
At  the  first  meeting  of  the  Section  in  Decem- 
ber last,  Mr.  T.  G.  Jackson,  R.A.  read  a 
valuable  paper  on  "Street  Architecture,"  in 
which  he  alluded  to  symmetrical  design  in  street 
architecture  as  ai^lied  to  towns  generally,  and 
the  changes  necessitated  1^  the  univmal  use 
of  iron  construction  in  the  formation  of  shc^ 
fronts.  He  then  specially  referred  to  the  re- 
building of  the  Strand,  between  Wellington- 
-street  and  the  Courts  of  Law,  .and-  advocated 


3=, ««.  ■  JOURNAL.OF  THE-SOCIETT  OF  ARTS. 


:8ome  change  in  the  present  frontage  line,  at  tiie 
same  time  pointing  ont  the  great  danger  of 
-allowing  buildings  to  rise  to  such  a  height  as 
to  dwarf  the  proportions  of  the  two  churches 
which  divide  the  road.  There  n-as  an  animated 
discussion  on  the  whole  question,  and  the  dis- 
cussion was  continued  in  The  Times  and  other 
newspapers. 

At  the  second  meeting,  Utr.  Edward  John- 
ston and  Mr.  Graily  Hewitt  read  two  papers  on 
"  Calligraphy  and  Illumination."  Both  authors 
'  urged  the  advantages  of  special  attention  being 
drawn  to  the  improvement  of  ornamental 
handwriting  and  a  return  to  the  best  models 
of  the  past,  showing  that  in  art  there  was  still 
room  for  the  making  of  manuscript  books 
which  should  be  distinguished  by  clearness  of 
lettering.  In  the  discussion  that  followed  the 
reading  of  the  papers,  the  speakers  generally 
agreed  with  the  opinions  of  the  authors,  and 
those  competent  to  exiress  the  opinion  held 
that  as  printing  at  its  invention  owed  every- 
thing to  writing,  so  the  art  of  type  founding, 
which  was  constantly  tending  towards  a  fixed 
form,  might  be  improved  by  attention  being 
paid  to  the  best  pen-forms. 

In  his  exhaustive  paper  on  the  Queen  Victoria 
Memorial  as  compared  with  other  royal  memo- 
rials abroad,  Mr.  Marion  Sptelmann  passed  in 
review  a  fine  collection  of  views  of  the  chief  royal 
memorials  of  the  world,  and  then  explained 
the  plan  of  the  Queeu  Victoria  Memorial  in 
the  Mall  of  St.  James's  Park,  and  illustrated 
it  by  views  of  the  architectural  design  of  Sir 
Aston  Webb,  R.A.,  and  the  sculptures  by  Mr. 
Thomas  Brock,  R.A.  Mr.  Spielmann  ex- 
plained that  it  was  feared  want  of  funds  would 
prevent  the  whole  of  the  grand  scheme  of  the 
Processional  Road  from  being  carried  OHt. 

Mr.  F.  Bligh  Bond,  in  an  interesting  paper  on 
"West  Countiy  Screens  and  Rood  Ix^s,' '  gave 
a  full  description  of  these  remarkable  architec- 
tural ornaments  which  are  so  frequent  in  the 
churches  of  Devonshire.  In  the  discussion, 
reference  was  also  made  to  the  fine  screens  in 
the  Eastern  counties,  and  the  question  was 
raised  as  to  whether  the  workmanship  was 
due  to  foreign  or  English  craftsmen.  Mr.  C. 
E.  Keyser  contributed  a  series  of  coloured 
illustrations  of  saints'  and  other  figures  on  the 
church  screens  of  the  country. 

Mr.  Starkie  Gardner's  historical  paper, 
"  Monumental  Treatment  of  Bronze,"  was  in 
continuation  of  a  former  paper  on  the  same 
subject.  In-  1888  he  dealt  with  sepulchral 
monuments,  and  in  the  present  one  he  treated 
of  equestrian  statues  and  bronze  doors,  iUus- 


trated  by  an  important  series  of  views  of  the 
finest  Italian  monumental  art.  The  early 
doors,  of  which  a  large  number  of  representa- 
tions were  shown,  consisted  of  small  panels. 
The  famous  artist,  Ghiberti,  was  the  first  to 
abandon  the  strongly  constructional  form  and 
introduce  larger  panels,  a  fashion  generally 
adopted,  so  that  frequently  the  great  gates 
of  the  later  period  were  made  up  of  only  three 
panels  to  a  leaf. 

The  last  paper  of  the  Session  was  that  on 
May  20th,  by  Mr.  H.  R.  Hall,  on  "  The  Ex- 
cavation of  the  Oldest  Temple  of  Thebes." 

The  second  temple  at  Deir  el-Qahari,  which 
,ta  now  being  excavated  by  ProfessOT  NaviUe, 
under  the  auspices  of  the  Egyptian  Exploration 
Fund,  stands  side  by  side  with  the  first  temple 
excavated  some  ten  years  years  ago  by  him. 
This  second  temple  is  a  thousand  years  older 
than  the  first  discovered  temple,  and  dates 
from  the  time  of  the  Eleventh  Dynasty  (about 
2500  B.C.).  Mr.  Hall,  who  has  taken  part 
.  _with  Professor  NaviUe  in  the  excavation  during 
the  last  two  seasons,  gave  a  fully- illustrated 
account  of  the  course  of  proceedings  by  which 
this  important  work  has  been  successfulLy 
carried  out. 

VI.— Cantor  Lectures. 

The  first  course  of  Cantor  lectures  was  on 
"  Musical  Wind  Instruments."  by  Mr.  D.J. 
Blaikley.  Mr.  Blaikley,  who  is  connected 
with  the  well-known  firm  of  Booaey  and  Co.,  is 
,  recognised  as  an  authority  on  the  subject,  and 
his  lectures  were  well  attended  by  many  who 
were  specially  interested-  in  it.  His  own 
practical  skill  as  a  performer  enabled  him  to 
give  many  illustrations  on  various  instruments, 
but  be  also  secured  the  assistance  of  several 
well-known  performers  who  pronded  illustra- 
tions in  solo  and  concerted  music.  The 
lecturer  dealt  very  thoroughly  with  the  subject, 
beginning  with  an  explanation  of  the  acoustical 
principles  on  which  all  wind  instruments 
depend  for  their  action,  and  in  the  following 
lectures  describing  the  three  classes  into  which 
all  wind  instruments  may  be  divided — brass, 
reed,  and  flutes. 

In  the  second  course,  Mr.  J.  P.  Maginnis 
gave  a  very  full  and  detailed  account  of  the 
various  inventions  which  have  resulted  in  the 
productitm  of  modem  stylographic  and  fountain 
pens.  Few  who  use  this  now  popular  instru- 
ment can  have  any  idea  of  the  amount  of 
ingenuity  which  has  been  devoted  to  hs 
development,  or  of  the  attention,  as  exemplified 
by  the  number  of  patents  which  h^ve  been. 
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taken  out,  which  has  been  given  to  it,  until  it 
assumed  its  present  finished  shape. 

Mr.  Dugald  Clerk's  course  on  "Internal 
Combustion  Engines"  attracted  a  large  and 
interested  audience  of  students  of  engineering, 
who  appreciated  to  the  full  the  accurate  and 
thoroughly  scientific  account  of  the  modem  gas 
engine  and  its  congeners  which  the  lecturer 
provided.  A  very  similar  audience  attended 
Mr.  H.  L.  Webb's  lectures  on  "  Telephony." 
Mr.  Webb  described  the  instnunents,  appa- 
ratus, and  plant  required  for  a  telephone 
system,  and  in  his  last  lecture  discussed  such 
general  questions  as  rates,  tariff,  demands  of 
consumers,  development  in  various  countries, 
and  long  distance  service  rates. 

Mr.  Alan  Cole,  to  whom  the  Society  has 
indebted  for  many  valuable  lectures  and 
papers  on  lace  and  needlework,  gave  two  very 
attractive  lectures  on  ' '  Some  Aspects  of  Ancient 
and  Modem  Embroidery." 

The  last  course  of  the  Session  was  delivered 
by  Mr.  H.  W.  Ravenshaw,  and  dealt  very 
completely  with  "  The  Uses  of  Electricity  in 
Mines,"  a  development  which,  in  the  opinion 
of  many  competent  to  judge,  is  likely  to  revo- 
lutionise the  practice  of  one  of  our  greatest 
industries. 

VII.— Juvenile  Lectures. 
For  the  Juvenile  lectures  of  the  present 
Session  the  Society  were  indebted  to  their 
Treasurer,  Mr.  Carmichacl  Thomas,  who  uti- 
lised the  experience  he  has  gained  by  his  long 
connection  with  The  Gra^kk  and  The  Daily 
Graphic,  in  the  preparation  of  two  lectures  on 
"  The  Production  of  an  Illustrated  News- 
paper." Dividing  his  subject  into  two,  Mr. 
Thomas  devoted  his  first  lecture  to  the  pro- 
duction of  the  material  of  a  newspaper — n^ws 
and  illustrations ;  while  his  second  lecture 
described  the  general  production  of  a  modem 
illustrated  newspaper  of  the  very  highest  class. 

VIII.— Albert  Medal. 
The  Council  have  awarded  the  Albert  Medal 
for  the  present  year,  with  the  approval  of  His 
Royal  Highness  the  President,  to  the  Right 
Hon.  Lord  Rayleigh,  O.M.,  D.C.L.,  ScD., 
F.R.S.  "  In  recognition  of  the  iafluence  which 
his  researches,  directed  to  the  increase  of 
scientific  knowledge,  have  had  upon  industrial 
progress,  by  facilitating,  amongst  other  scien- 
tific applications,  the  provision  of  accurate 
electrical  standards,  the  production  of  im- 
proved lenses,  and  the  development  of  appa- 
ratus for  sound  signalling  at  sea." 


The  Council  have  been  glad  to  recognise 
once  more  the  importance  of  pure  scientific 
research  in  its  effect  upon  industrial  developr 
ment.  For  many  years  past  Lord  Rayleigrlt 
has  devoted  his  life  to  Jong-continued  aii<i 
patient  research  into  the  various  branches  o£ 
physical  science.  There  can  be  hardly  any 
branch  of  physics  to  which  Lord  Rayleigh  has 
not  contributed  valuable  knowledge.  The  ira- 
portant  work  which  has  been  accomplished 
by  various  Committees,  National  and  Inter- 
national r  in  formulating  electrical  standards 
and  methods  of  electrical  measurement  has 
been  to  a  very  large  extent  founded  upon 
Lord  Rayleigh's  researches.  His  investiga- 
tions into  optical  science  have  had  a  marked 
influence  in  the  construction  of  recent  lenses, 
photographic  and  telescopic.  He.  was  the 
first  to  calculate  the  extent  to  which  the 
definition  of  a  spectroscope  depends  -upon  the 
actual  thickness  of  the  prisms,  and  this  was 
applied  later  to  the  defining  power  of  lenses ; 
and  while  the  improvement  in  modem 
lenses  is  largely  due  to  the  work  of  others 
than  Lord  Rayleigh,  especially  to  those  who 
have  provided  the  lens-maker  with  glasses 
of  high  reft-actory  powers,  it  is  certain 
that  the  form  which  all  photographic  linses 
now- possess  has  been  afiEected  by  his  re- 
searches. Lord  Rayleigh  has  been  for 
some  years  past  the  ScientiSc  Adviser  of 
the  Trinity  House,  a  post  in  which  he  suc- 
ceeded the  late  Professcn*  Tyndall,  and  this 
led  him  to  devote  his  sci^tific  knowledge  to 
practical  investigations  of  his  own,  and  he 
was  thereby  enabled  to  introduce  several  im- 
portant improvements  in  the  construetiOB  of 
apparatus  i<x  sound-signalling  at  sea.  He 
is  also  Chief  Gas  Examiner  in  the  mebvpolis, 
in  which  position  his  scientific  training  has 
proved  of  the  utmost  value. 

His  scientific  wivk  is  of  course  outside  the 
purview  of  the  Society ;  but  as  evidence  of  his 
patient  Ubours  it  may  be  worth  mentioning 
that  from  the  year  1869  until  the  present  date 
he  has  written  and  published  more  than  270 
papers,  no  less  indeed  than  nearly  eight  for 
every  year. 

IX.— Medals. 

The  Council  have  awarded  the  Society's 
Silver  Medal  to  the  following  readers  of  Papers 
during  the  Session  1904-5  : — 

At  the  Ordinary  Meetings  : — 


To  Mr.  ARTHua  Lkk,  J.P., 
Britieh  CanaU  FxoUcm."  < 
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:  ToMr.CMAnES  I>nm)NAsEi,fnr  libp^>croa 
<'  TbePateotLawB.'* 

To  Captain  Liohel  Jaicxs,  for  his  paper  on 
"  Wireless  Telegr^hy  and  War  ComipcMtdefice." 

To  the  Hon.  Robert  P.  Poktbk,  for  bit  paper  on 
"  London  Electric  Railways." 

To  Mr.  R.  Child  Baylby,  for  Us  paper  oo 
' '  fttas  Deretopment  in  Fliotogn^y,  and  Mechanical 
Methods  of  Carrying  it  OuU" 

To  Baron  Kehcbo  Suteuatsv,  B.A.,  LL.M  , 
for  his  paper  on  "  Ethics  of  Japan." 

To  Dr.  £.  H.  Hanein,  for  hispaper  on  "Methods 
of  Design  in  Mohammedan  Art." 

To  the  Right  Hon.  Sir  Herbert  Maxwell, 
Bart.,  M.P.,  for  his  paper  on  "  British  Woodlands." 

To  Mr.  George  Torrance  Milne,  F.R.G.S., 
fcH-  his  paper  on  "  The  Industrial  Resources  of  the 
State  of  Matto  Grosao.  Bncil." 

To  Viscount  MoinmfoxRES,  for  his  paper  on 
"  The  Native  Races  of  the  Unknown  Heart  of  Cec- 
tral  Africa." 

Id  the  Indian  Section : — 

To  Mr.  T.  C.  HoDSON  {late  I.C.S.),  for  his  paper 
on  '*  Maoipur  and  its  Tribes." 

To  Sir  J.  George  Scott,  K.C.I.E.  ("Shway 
Yoe  "),  Superintendent  and  Political  Officer,  Southern 
Shan  States,  for  his  paper  on  "  The  Prospects  of 
the  Shan  States." 

To  Dr.  ChaKLBS  Cuiohton,  M.D.,  for  his 
paper  on  "  Plague  in  India." 

In  the  Colonial  Section  :-— 

To  Mr.  BVRON  Brenan,  C.M.G.,  for  his  paper  on 
'*  British  Commercial  Prospects  in  the  Far  East." 

To  Mr.  C.  F.  Just,  Canadian  Government  Service 
in  Loudon,  for  his  paper  on  "The  Manufactures  of 
Greater  Britain. — I.  Canada." 

To  the  Hon.  Walter  Hartwkll  James,  K.C., 
Agent- Geo(»al  for  and  late  Premier  of  Western 
Australia,  for  his  paper  on  "The  Manufactures  of 
Greater  Britain.  —XL  Australasia." 

In  the  Applied  Art  Section : — 

To  Mr.  Thomas  Grahau  Jackson,  R.A.,  for 
his  paper  on  "  Street  Architecture." 

To  Mr.  F.  Bligh  Bond,  F.R.I.B.A.,  for  his 
paper  on  **  West  Country  Screens  and  Rood  Lofts." 

Two  years  ago  it  was  decided  that  no  medal 
^ould  be  awarded  to  readers  of  papers  who 
had  previously  received  medals  from  the 
Society.  Actin|;  on  this  rule  the  Council  were 
precluded  from  considering  the  following 
papers : — At  the  Ordinary  Meetings,  the  paper 
by  Sir  Charles  Malcolm  Kennedy,  K.C.M.G., 
C.B.,  on  "The  Present  Aspect  of  the  Fiscal 
Question."  In  the  Indian  Section  the  paper 
by  Mr.  Henry  John  Tozer,  M.A.,  on  "  The 
Manufactures  of  Greater  Britain.— III.  India," 


and  that  by  Sir  Charles  Elliott,  K.C.S.I.,  oir 
"  The  Indian  Census  of  iqoi."  In  the  Applied 
Art  Section  the  pap6r  by  Mr.  J.  Starkie 
Gardner,"  on  "  Hie  Monumental  Treatment 
of  Bronze."  All  these  papers  the  Council 
consider  to  be  of  considerable  merit  and  wdil 
worthy  the  distinction  of  a  medal. 

The  thanks  of  the  Council  were  also  voted  to- 
Sir  William  Preece  for  his  paper  on  "The 
Navigation  of  the  Nile,"  the  Council  always- 
feeling  themselves  debarred  from  awarding 
medals  for  papers  read  by  members  of  their 
own  body. 

X.— Owen  Jones  Prizes. 

After  the  death,  in  18*74,  Owen  Jones,  a 
committee  was  formed  to  collect  subscriptions 
for  the  purpose  of  founding  a  memorial.  The 
money  thus  obtained  was  partly  expended  in 
erecting  a  monument  over  his  grave  in  Kensal 
Green,  and  the  balance  (a  sum  of  £^60)  was 
presented  to  the  Council  of  the  Society  of  Arts 
upon  condition  of  their  expending  the  interest 
thereof  in  prizes  to  "  Students  of  the  Schools  of 
Art  who,  in  actual  competition,  produce  the 
best  designs  for  Household  Furniture,  Carpets, 
Wall  -  papers  and  Hangings,  Damask, 
Chintzes,  &c.,  regulated  by  the  principles 
laid  down  by  Owen  Jones."  The  prizes  have 
DOW  been  awarded  annually  since  the  year 
1878  on  the  results  of  the  annual  competition 
of  the  Board  of  Education. 

Six  prizes  were  awarded  this  Session,  each 
prize  consisting,  in  accordance  with  the  rega- 
lations  laid  down  for  the  administration  of 
the  Trust,  of  a  bound  copy  of  Owen  Jones's 
"  Principles  of  Design,"  and  a  Bronze 
Medal. 

The  list  of  the  successful  candidates  has 
already  appeared  in  the  yournal* 

The  next  award  will  be  made  this  summer, 
on  the  result  of  the  present  year's  examina- 
tions. Six  prizes  have  again  been  offered  for 
competition. 

XL— North  London  Exhibition  Trust. 

In  1865  the  Committee  of  the  North 
London  Working  Classes  and  Industrial 
Exhibition  (1864)  presented  to  the  Society 
of  Arts  a  sum  oi  £iS7,  the  balance  of  the 
surplus  from  that  exhibition,  with  a  view 
to  the  award  annually  of  prizes  for  the 
best  specimens  of  skilled  workmanship  ex- 
hibited at  the  Art  Workmanship  Com- 
petitions of  the  Society  of  Arts.   The  Art 
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Workmanship  Competitions  were  discontinued 
after  1870,  and  it  has  since  bfen  rather  diffi- 
cult to  know  how  the  funds  arising  from  the 
Trust  could  he  disposed  of  in  a  manner  which 
might  accord  with  the  intention  of  the  donors. 
In  1884  the  Society  awarded  certain  prizes  in 
connection  with  the  Inventions  Exhibition,  and 
among  these  was  one  (a  gold  medal  or  £20) 
offered  under  the  Trust  in  question  for  the  best 
set  of  specimens  illustrating  the  handicraft 
teaching  in  any  school.  In  1896  an  amount 
of  ;£22  odd  was  an-arded  in  prizes  at  the  East 
London  Exhibition,  held  in  that  year.  There 
was  in  190a  a  small  accumulation  of  the 
interest  on  the  invested  capital,  and  the 
Council  decided  that  a  very  proper  way  of 
disposing  of  the  available  amount  would  be  to 
offer  it. in  art  workmanship  prizes  for  students 
connected  with  that  part  of  the  metropolis 
where  the  North  London  Exhibition  was  held. 
They,  therefore,  offered  prizes  for  Art  Work- 
manship amounting  to  Fourteen  Guineas  (a 
First  Prize  of  £'j  7s.,  a  Second  of  ^4  4s.,  and 
a  Third  of  £i  3s.),  to  students  in  the  Art.j 
classes  of  the  Northampton  Institute,  Clerk- 
en  we  11. 

The  prizes  were  duly  awarded  in  November, 
1903,  and  as  the  result  of  the  competition 
appeared  satisfactory,  the  offer  was  renewefl,;] 
for  the  following  year,  with  the  result  that 
three  prizes  as  before  were  awarded  to 'suc- 
cessful students  in  the  Aitistic  Crafts  Depart- 
ment of  the  Institute.* 

XII.— Prize  for  a  Dust-Arresting 
Respirator. 

It  was  announced  in  the  last  Annual  Report 
that  the  Council  were  prepared  to  award  under 
the  terms  of  the  Benjamin  Shaw  Trust  a  Prize 
of  a  Gold  Medal,  or  Twenty  Pounds,  for  the 
best  Dust -Arresting  Respirator  for  use  in  dusty 
processes,  and  in  dangerous  trades,  and  it  waft 
stated  that  the  Committee  ai^inted  to  con- 
sider the  ai^ratus  sent  in  had  had  before 
them  inventions  from  60  different  inventors,  of 
which  27  came  from  the  United  Kingdom,  and 
33  from  other  countries,  viz.,  United  States  of 
America  (g),  Germany  (6),  Austria  (6),  France 
(3),  India  (2),  Italy  (2).  Norway  (2),  HolUnd 
(i),  Canada  (1),  Tasmania  (i). 

The  final  report  of  the  Committee  was  re- 
ceived by  the  Council  in  May  last,  and  was 


*  The  followiDg  are  the  names  of  the  snccessful  itudrnti  :— 
1903:  First  PHie,  A.  J.  Downer;  Second,  S.  F.  BriauH; 
Third,  F.  C.  Latter.  1904  :  First  Prize,  £.  A.  Halfnll ; 
Second,  L.  E.  Stntoi;  ThirJi'F.  Ccckraa. 


published  in  the  Journal  of  June  9th.  The 
report,    while    appreciating   much    of  the 
apparatus  which  had  been  submitted  to  the 
Committee,  found  that  none  of  them  were 
sufficiently  effective,  or  sufficiently  original, 
to  justify  the  award  of  the  prize.    The  Com- 
mittee stated  that  they  had  evidence  before 
them  showing  that  many  of  the  apparatus 
submitted  had  been  of  great  practice  service, 
and  they  added  that  they  recognised  the 
efficiency  of  masks,  even  of  quite  a  simple 
character,  in  protecting  workpeople  to  a  cer- 
tain extent  from  various  dusts.    What,  how- 
ever, was  wanted  was  something  decidedly 
superior  to  any  of  the  well-known  masks 
now  in  use.    It  was  hoped  that  the  offer 
of  a  prize  might  produce  such  an  ai^r- 
atus,  but  this  it  has  failed  to  accomplish. 
They  continued,  however,  to  recommend  the 
problem  to  inventors,  and  they  gave  some 
notes  on  the  apparatus  which  they  had  in- 
vestigated, which  they  hoped  might  prove 
useful  both  to  the  inventors  referred  to,  and 
to  others  who  are  endeavouring  to  solve  a  very 
difficult  but  important  problem.    While  it 
appears  to  be  rather  too  sanguine  to  hope 
that  any  device  will  be  produced  which  can  be 
satisfactorily  and  easily  worn  by  a  man  doing 
hard  physical  work,  there  is  no  reason  why  a 
mask  should  not  be  made  which  would  be 
effective  in  keeping  out  dangerous  dust,  with- 
out being  so  extremely  inconvenient  in  use  as 
quite  to  deter  workpeople  from  its  use.  Hon'j- 
ever  efi&cient  a  respirator  may  be,  it  roust  to  a 
certain  extent  impede  breathing  and  must  be 
more  or  less  warm.  The  iHvblem  is  to  i»oduce 
a  piece  of  apparatus  with  a  maximum  amount 
of  protection,  and  with  a  minimum  amount  of 
inconvenience. 

In  accepting  the  report  of  the  Committee, 
the  Council  desire  to  express  their  disai^ipt- 
ment  that  they  were  notable  to  6nd  anything 
deserving  the  award,  and  to  say  that  they  will 
be  always  ready  to  renew  the  offer,  if  there 
seems  any  probability  of  such  an  offer  pro- 
ducing any  fairly  satisfactory  result. 

The  Council  also  desire  to  record  their 
appreciation  of  the  trouble  taken  by  Mr.  H. 
H.  Cunynghame  on  behalf  of  the  Committee, 
of  which  he  acted  as  Chairman. 

XIII.— Prizes  for  Drawing. 
Since  1889,  the  Council  have  annually  placed 
at  the  disposal  of  the  Royal  Drawing  Socie^, 
for  competition  among  the  candidates  at  its 
annual  examination,  la  Bronze  Medals,  and 

these  medals  w«e  awardedrfi>t4miiiiJE9  vaA 
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in  by  students  to  the  exhibition  held  by  the 
Drawing-  Society  in  April  last. 

XIV. — Examinations. 

The  great  increase  in  the  number  of  candi- 
dates at  the  Society's  examinatioas  has 
rendered  it  impossible  to  bring  the  returns  to 
such  a  state  as  to  enable  the  usual  detailed 
review  of  them  to  appear  in  the  present  report. 
It  is,  therefore,  only  possible  to  give  here  a 
general  summary  of  the  work  which  has  been 
done,  and  to  leave  the  publication  of  details 
until  a  little  later.  The  Council,  however,  are 
able  to  state  that  the  alterations  which  were 
made  this  year  in  the  examination  system  have 
been  thoroughly  successful,  and  appear  to  have 
met  with  the  approval  and  appreciation  of  all 
concerned.  The  members  will  remember  that 
instead  of  the  old  system  of  two  grades— a 
general  and  an  elementary — there  are  now 
three  Stages— (i)  Elementary,  (2)  Intermediate, 
(3)  Advanced,  the  alteration  having  been  made 
in  consequence  of  the  suggestions  which  have 
ibr  some  years  past  been  made  to  the  Council 
that  it  was  desirable  to  establish  a  rather 
higher  grade  of  examination,  which  might  be 
tafcen  by  more  advanced  students  than  those 
generally  entering  for  the  Society's  examina- 
tions. The  Elementary  Stage  is  the  same  in 'i 
every  respect  as  the  Elementary  Grade,  which 
was  first  established  in  1901.  There  has  really 
l>een  no  change  in  it,  except  in  its  title. 
The  old  Grade  II.  was  divided  into  two 
parts — Intermediate  and  Advanced.  Candi- 
dates who  had  not  previously  passed  in  the 
Society's  examinations,  were  recommended  to 
•enter  in  the  first  instance  for  the  Intermediate 
Stage,  i(-hile  candidates  who  had  already 
passed  a  Second  or  Third-class  of  Grade  11., 
and  had  made  progress,  were  expected  to  be 
able  to  take  the  Advanced  Stage. 

As  a  result,  8,427  papers  were  worked  in  the 
Elementary  Stage,  10,534  Intermediate, 
and  4,843  in  the  Advanced.  The  total  of  all 
these,  23,803,  is  a  very  large  increase  on  the 
itotal  numbers  for  1904,  which  in  itself  was 
higher  than  any  previous  year.  But,  except 
as  regards  the  Elementary  Stage,  a  detailed 
comparison  of  the  results  is  precluded  by  the 
alteration  in  the  system.  The  percentage  of 
failures  in  the  Advanced  Stage  is  about  a  third, 
which  may  be  taken  as  showing  that  on  the 
whole  not  a  very  large  proportion  of  insuffi- 
ciently prepared  students  entered  for  this  stage, 
and  this  is  satisfactory.  In  the  Intermediate 
Stage  the  percentage  of  failures  is  a  little  less 
^about  5a  per  cent.}.  It  is  satisfactory  to  note 


that  of  the  sutgects  added  to  the  Advanced 
Stage  a  considerable  number  (208)  entered  for 
Accounting  and  Banking,  and  169  for  Com- 
mercial Law.  The  other  new  subject,  Hin- 
dustani, only  attracted  two  candidates  in  the 
Intermediate  Stage  and  none  in  the  Advanced. 
Japanese,  which  has  been  on  the  list  for  a  good 
many  years,  has  for  the  first  time  attracted  a 
few  candidates.  It  is  to  be  hoped  that  they 
are  the  precursors  of  a  larger  number  in  future 
years.  As  soon  as  the  results  are  known  with 
sufficient  accuracy  a  summary  of  them  will  be 
given  in  the  Journal^  with  such  remarks  upon 
the  different  subjects  as  may  seem  desirable. 

XV.— Viva  Voce  Examinations  in 
Modern  Languagss. 

These  examinations,  which  were  established 
in  1902,  are,  it  is  satisfactory  to  be  able  to 
remark,  attracting  an  increasing  number  of 
candidates.  Up  to  the  present  dale  15  ex- 
aminations have  been  held  this  year  in  London 
and  in  ManchestH'.  Arrangements  have  also 
b<fen  made  for  holding  examinations  at  several 
other  centres. 

At  these  examinations  38b  candidates  pre- 
sented themselves,  of  whom  296  passed  (48 
with  distinction)  and  90  foiled.  The  languages 
taken  up  were  as  last  year,  French,  German, 
Spanish,  and  Portuguese.  Italian  has  been 
added,  but  as  yet  no  examination  has  been 
held  in  that  language. 

The  results  of  previous  years  are  as  follows  : — 

1902  ..280         ..         203  78 

"903   456       ■  ■    3»4      ..  132 

W   540  375  165 

These  examinations  are  held  at  any  of  the 
Society's  centres  where  the  necessary  arrange- 
ments can  be  made.  They  are  held  at  any 
date  convenient  to  the  local  committee.  The 
examination  includes  dictation,  reading,  and 
conversation,  and  the  examination  is  so 
arranged  as  to  test  efficiency  in  a  colloquial 
knowledge  of  the  language,  without  laying  too 
much  stress  on  minute  grammatical  accuracy. 
Candidates  who  are  reported  upon  as  highly 
qualified  by  the  examiners,  receive  a  certificate 
of  having  passed  with  distinction. 

The  examiners  are  Mr.  E.  L.  Naftel  for 
French,  EVofessor  H.  G.  Atkins  for  German, 
Professor  Ramirez  for  Spanish,  and  Mr.  J. 
d'Oliveria  e  Silva  for  Portuguese. 

*  A  Tkble  ^vliiff  details  of  the  malts  wn>publiabi-diiii  tli« 
Jamnmt,  of  the  .3rd  Jone.  \-o|l)iPi«iej»A^OOgIe 
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■  XVI.— Practical  Exahikatioi^b  in 
Music,  1904. 

The  practical  examinatioDS  ia  Music  were 
not  concluded  last  year  until  too  late  a  date 
for  the  results  to  be  included  in  the  Report 
of  the  Coundl. 

The  ezamtnation  conducted  u  anal  hy 
Mr.  Ernest  Walker,  M.A.,  Mu8.Doc.Oxon, 
and  Mr.  Burnham  Homer. 

The  system  of  examination  was  the  same  as 
that  for  recent  years.  For  iDStnimental  music 
certain  standards  are  given,  and  candidates 
are  asked  to  select  for  themselves  which  of 
these  standards  they  choose  to  be  examined 
in.  The  standards  range  from  easy  to  very 
difficult  music.  For  each  standard  a  list  of 
music  is  given  for  study,  and  firom  this  hst 
candidates  select  the  pieces  they  will  «Dg-or 
play.  Candidates  are  expected  to  play  or 
sing  the  pieces  which  they  have  prepared,  to 
play  or  sing  a  piece,  or  portion  of  a  piece,  at 
sight,  and  to  play  certain  scales. 

In  all.  578  candidates  entered,  and  of  these 
557  were  examined,  an  increase  of  71  as  com- 
pared with  last  year.  This  is  the  greatest 
number  of  entries  yet  received  for  these 
Examinations,  the  previous  highest  being  566  , 
in  1901.  There  were  407  passes  and  150 
failures.  • 

Tlie  following  were  the  subjects  taken  up : — 
Piano,  singing,  violin,  violoncello,  and  viola. 
466  entered  for  the  piano,  343  of  whom  passed ; 
.68  entered  for  the  violin,  of  whom  52  passed ; 
2  entered  for  the  violoncello,  both  of  whom 
passed ;  20  entered  for  singing,  of  whom  10 
passed ;  i  entered  and  passed  for  the  viola. 
No  medals  were  aw'arded. 

XVII.  — Practical  Examinations  in 

Music,  1905. 
The  Practical  Examinations  for  the  present 
year  have  not  yet  been  concluded.  They 
commenced  on  Tuesday,  June  20th.  They 
will  be  finished  about  July  5th,  after  which  a 
summary  of  the  results  will  be  given  ia  the 
'journal.  The  work  of  the  examination  is 
being  carried  out  by  the  same  examiners  as  in 
the  last  five  years.  437  candidates  have  entered 
for  the  present  examinations,  a  decrease  on 
last  year  of  139. 

XVIII.  — Leather  for  Book-binding. 

The  Council  regret  that  they  are  not  yet 
able  to  announce  the  publication  of  the  revised 
edition  of  the  Report  of  the  Committee  on 
Leather  for  Book-binding.    Various  circum- 


stances have  le^  to  a  rather  unexpected  delay 

in  its  completion.  It  is,  however,  now  prac- 
tically finisher),  and  almost  ready  for  publica- 
tion. The  final  corrections  of  the  text  are  in 
the  printer's  hands,  the  coloured  illustratioD& 
— eleven  in  number-- have  all  been  printed, 
and  there  ts  nothing  remaining  which  ought  to 
cause  any  further  delay.  The  coloured  illustra- 
tions include  a  frontispiece  showing  the  effect 
of  decay  in  leather-bound  books,  which  ha» 
been  admirably  reproduced  from  the  actual 
books  by  Messrs.  Sanger  Shepherd  and  Co.,. 
eight  plates  showing  the  effect  on  leather,  dyed 
with  Various  materials,  of  light  and  other  in- 
jurious agencies,  and  two  illustrating  the  effect 
of  sunlight  on  various  dye  stufft  when  applied 
to  leather.  These  last  have  been  excellently 
reproduced  from  the  originals  by  the  colour- 
type  process  of  Messrs.  Carl  Hentschel,  Ltd. 
There  are  also  a  number  of  pictures  in  the- 
text  illustrating  the  method  of  binding  recom- 
mended by  the  Committee,  and  others  show- 
ing the  cfcct  of  strain  upon  various  leather- 
Some  specimens  of  dyed  leathers  will  be 
mounted  in  the  covers  of  the  book. 

XIX.— Exhibition  ok  Photogravork. 

In  the  year  1899,  an  exhibition  of  litho- 
graphy was  held  at  the  Museum,  now  named 
the  Victoria  and  Albert  Museum,  by  the 
Science  and  Art  Department,  at  the  instance 
of  the  Council  of  the  Society.  This  exhibition, 
intended  in  the  first  instance  to  commnnorate 
the  invention  of  lithography  by  Ali^  Sene- 
felder  in  1798,  was  very  complete,  and  proved 
extremely  popular. 

In  the  following  year,  1900,  the  Council 
suggested  to  the  Board  of  Education  that  an 
exhibition  should  be  held  to  illustrate  the 
progress  which  had  been  made  during  the 
past  forty  years  in  the  typographical  reproduc- 
tion of  drawings  for  book  illustration ;  the 
proposal  was  adopted,  and  this  exhibition, 
which  was  held  in  1901,  also  proved  attractive 
and  instructive. 

The  success  of  these  two  exhiUtions  induced 
the  Counnil  of  the  Society  to  suggest,  in  1902, 
that  the  series  should  be  completed  by  the 
holding  of  an  exhibition  comprising  the  various 
methods  of  illustration  which  have  not  been 
dealt  with  in  the  previous  exhibitions,  vi*., 
engraving,  photogravure,  and  the  vaiions 
photographic  processes  other  than  those 
applicable  to  typographical  work.  In  the 
opinion  of  the  advisory  committee,  to  which 
this  proposal  was  referred,  it  was  of  too  wide 
a  scope  for  it  to  be  adequately  treated  in  a 
Digitized  by  CjOOg  IC 
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«iiig;le  exhibition,  and  they  therefore  recom- 
mended the  Board  of  Education  to  divide  the 
proposal  into  two,  to  hold  an  exhibition  of 
«Dgraving  and  etching  alone,  and  to  defer  to  a 
later  period  the  holding  of  an  exhibition  which 
might  illustrate  the  various  applications  of 
photography  other  thap  typographical. 

The  Board  adopted  this  modification  of  the 
original  suggestion,  and  accordingly  arranged 
in  1903  an  Exhibition  of  Engraving  and  Etch- 
ing, consisting  of  examples  of  copper  and 
«teel  engravipg,  including  line,  meazotint  and 
stipple  (plain  and  colotired)^  aquatint  and 
«tching. 

In. December,  1903,  the  Boari]  of  Education 
informed  the  Council  that  they  proposed  to 
hold  another  exhibition,  to  comprise  the  re- 
mainder of  the  scheme  suggested  by  the 
Council  to  the  Board  in  1902,  and  that  the 
«xlubitton  woidd  include  photogravure  and 
other  photographic  processes,  including  print- 
ing in  colours. 

This  Exhibition  was  successfully  opened  in 
Jdarch  last.  It  includes  a  Historical  collec- 
tion, illustrative  of  the  progress  of  the  Art,  a 
<ollec:tion  of  Foreign  work,  and  one  of  British 
examples.  The  processes  represented  include 
Photo- engraving  (under  its  various  names— 
photo-mezzotint,  papyro-type,  photo-etching, 
heliogravure,  autogravure,  photogravure,  &c.). 
Photo-lithography,  Photo<ziDcography,  Collo- 
type, Woodbur^type,  and  Three-colour  |mx»- 
cesB  work. 

This  series  of  four  exhibitions,  carried  out 
with  great  completeness  by  the  Board  of 
£ducation,  00  the  initiative  of  the  Society, 
covers  the  whole  range  of  Graphic  Art  as 
■appUed  to  reproduction.  It  has  certainly 
proved  extremely  ppimlar,  aqd  it  has,  the 
Council  h<^,  also  been  sufficiently  useful  to 
students  to  justify  the  Board  for  its  outlay,  and 
for  the  great  trouble  that  its  officials  have  taken 
in  so  efliciently  carrying  into  effect  the  sug- 
£;e8tions  laid  before  them. 

XX.— Journal  Indexes. 
In  190a,  the  50th  volume  of  the  Journal  was 
completed.  The  indexes  for  the  10  yearly 
volumes — Nos.  41  to  50— were  amalgamated, 
and  issued  last  July  as  the  fifth  lo-Volume 
Index  to  the  Society's  Journal.  Notice  was 
duly  ^TOD  in  the  JoitmaJt  and  a  copy  of  the 
index  was  forwarded  to  all  members  who 
applied  for  one.  The  previous  lo-volume  index 
iox  volumes  31  to  40  of  the  Journal  is  in 
print,  and  can  be  supplied  to  any  members 
who  require  it. 
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XXI.— THE  Portrait  of  Sir  Frederick 

BRAMWEI-L. 

In  November  last,  Mr.  H.  Graham  Harris, 
lately  a  Vice-President  of  the  Society,  and  for 
many  years  the  late  Sir  Frederick  Bramwell's 
partner,  presented  to  the  Society  a  portrait  of 
Sir  Frederick,  specially  painted  for  the  purpose 
by  Mr.  Seymour  Lucas,  R.A.  The  portrait 
was  a  posthumous  one,  and  consequently 
could  only  be  executed  from  such  materials 
as  could  be  supplied  in  the  way  of  photo- 
graphs,'painted  portraits,  &c. ;  but  neverthe- 
less, it  is  in  the  opinion  of  all  who  have  seen 
it,  an  excellent  likeness  as  well  as  an  admir- 
able work  of  art.  In  accepting  it  on  behalf  of 
the  Society,  the  Council  passed  a  resolution 
thinking  Mr.  Harris  and  expressing  their 
appreciation  of  Mr.  Seymour  Lucas's  work. 
A  photogravure  of  the  picture  was  issued  %s  a 
supplement  to  the  Journal  of  the  20th  January 
last. 

XXII.— LI.ST  OF  Members. 

The  number  of  life  and  subscribing  members 
on  the  Society's  books  is  3,722,  this  includes  a 
few  Institutions  in  Union  who  subscribe  from 
their  own  funds.  The  number  of  new  members 
elected  during  the  year  was  442 ;  the  losses  by 
death  and  resignation  amounted  to  326. 

During  the  last  thirty-five  years  the  number 
of  the  Society's  members  has  not  varied  within 
very  wide  limits.  In  1870  there  were  a  httle 
Over  3,200 ;  this  rose  in  1875  to  3,800,  The 
numbers  fell  to  3,300  in  1881,  and  rose  again 
to  3*656  in  1885.  By  1899  the  numbers  had 
fallen  to  3.078,  rising  again  in  1900  to  3,123. 
Since  then  there  has  been  a  continuous 
increase  up  to  3.722  at  the  present  time. 
In  1850  the  numbers  were  a  little  under 
2,000.  The  increase  in  the  twenty  years 
succeeding  1850  was  doubtless  due  principally 
to  the  great  exhibitions  of  185 1  and  1862.  The 
number  of  Institutions  in  Union  was  much 
larger  before  the  Examinations  were  thrown 
open.  There  are  now  in  all  only  22  Institu- 
tions in  Union  with  the  Society.  Thirty-five 
years  ago  tha%  were  about  150. 

XXIII.— Honorary  Royal  Members. 

Under  the  provision  of  the  Bye-laws,  which 
authorise  the  Council  every  year  to  elect  a 
certain  number  of  life  members  of  the  Society, 
the  Council  have  this  year  elected  His  Majesty 
the  King  of  Spain  as  an  Honorary  Royal 
Member  of  the  Society,^  His  Royal  Hi(^^q«S8 
the  President  was  good  enough  to  cotnmuni- 
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cate  his  election  to  His  Majesty,  and  His 
Majesty  has  accepted  the  election. 

XXIV.  — New  Council. 

The  Vice-Presidents  retiring  this  year  are 
the  Lord  Chief  Justice,  Sir  George  Birdwood, 
Sir  Charles  Fremantle,  the  Lord  Chancellor, 
and  Lord  Rothschild.  The  Lord  Chief  Justice 
has  been  nominated  by  His  Royal  Highness 
the  President  for  election  as  a  Vice* President, 
.  so  that  Ihe  number  of  Vice-Presidents  will  be 
.  increased  from  22  to  23.  To  fill  the  vacancies 
the  Council  propose  Sir  William  Crookes,  the 
eminent  physicist,  who  received  the  Albert 
-  Medal  of  the  Society  in  1899,  Dr.  Francis 
Elgar,  who  has  served  since  igoi  as  a'Member 
of  the  Council,  the  Earl  of  Onslow,  Sir  Owen 
Roberts,  who  has  been  the  Society's  Treasurer 
for  the  past  four  years,  and  Mr.  W.  T.  Shaw, 
who  was  the  author  of  the  proposal  that  the 
Society  of  Arts  and  the  London  Institution 
should  be  amalgamated. 
The  Members  of  Council  retiring  are  Dr. 
.  Elgar,  who,  as  above  stated,  is  proposed  as  a 
'  Vice-President,  Mr.  H.  H.  Cunyoghame,  Sir 
Gilbert  Parker,  and  Viscount  Ridley.  In  their 
places  the  Council  recommend  Mr.  Michael 
Carteighe,  Mr.  W.  C.  Knight  Clowes,  Mr.  Henry 
Graham  Harris,  and  the  Hon.  Richard  CMe 
Parsons.  All  these,  except  Mr.  Clowes,  have 
served  on  the  Council  before,  and  have  given 
constant  attention  to  its  work.  Mr.  Clowes, 
who  is  the  head  of  the  eminent  firm  of  printers 
bearing  his  name,  is  an  old  member  of  the 
Society,  and  his  family  have  been  connected 
with  the  Society  for  a  great  many  years  past. 

In  place  of  Sir  Owen  Roberts,  who  retires 
from  the  office  of  Treasurer,  the'  Council  re- 
commended Sir  George  Birdwood,  whose  long 
and  energetic  work  on  behalf  of  the  Society  is 
well  knoA-n  to  the  members. 

XXV.  — Conversazione. 

The  Society's  annual  Conversazione  will  be 
held  on  Tuesday  next,  the  4th  July,  at  the 
gardens  of  the  Royal  Botanic  Society.  This 
is  the  fifth  year  in  succession  for  which  the 
gardens  have  been  placed  at  the  disposition  of 
the  Society  of  Arts.  In  previous  years  the 
emertaioment  has  been  very  successful,  and 
the  Council  trust  that  the  Conversazione  next 
Tuesday  may  be  attended  by  a  large  number 
of  the  members  and  their  friends.  The  arrange- 
ments will  be  of  the  usual  character. 

XXVT .— O  BITUARY. 
Sir  Erasmus  Omraanney,  who  died  in  De- 
cember last,  at  the  great  age     90,  had  been 


a  manber  of  the  Sodety  of  Arts  for  more-  tbafk 
40  years,  and  was  a  member  of  the  Council 
from  1870  to  1887.   He  was  the  first  Chaimaan 

of  the  AfHcan  Section  when  it  was  founded 
in  1874,  and  was  a  frequent  attendant  at  the 
Society's  meetings,  retaining  his  interest  id 
the  Society's  work  until  within  the  last 
year.    A  still  older  member  of  the  Society 
was  Sir  Lowthian  Bdl,  who  joined  it  in  1859. 
'  He  served  for  some  years  on  the  Council,  and 
in  1895  he  received  the  Albert  Medal.  Major- 
■  General  Webber,  who  joined  the  Society  in 
1874,  served  on  the  Council  with  intervals  from 
1878  to  1884.   He  read  several  papers  before 
the  Society,  and  took  an  active  part  in  the 
work  of  some  of  its  committees.    Sir  John 
Simon  became  a  member  in  1876,  and  held  the 
office  of  Vice-President  in  1877-1878.  Dr. 
Vivian  Poore  gave  the  Society  a  vatuaUe 
course  of  Cantor  Lectures  on  **  Climate  io  its 
Relation  to  Health"  in  1885.   Mr.  G.  J. 
Morrison  read  an  interesting  paper  on  Maps 
and  Charts  in  1903,  and  for  it  he  received  the 
Society's  Silver  Medal.    Dr.  Isaac  Roberts, 
the  distinguished  astronomer,  had  been  a 
member  of  the  Society  of  Arts  since  1S74. 
but  never  took  any  active  part  in  its  work. 
Another  distinguished  astroncHner,  Mr.  Frank 
McLean,  had  been  a  member  of  the  Society 
since  1861.    Mr.  Fredetick  Elkington,  who 
had  been  a  member  since  1859,  was  closely 
connected  with   the    early  de\'elopment  of 
electro-plating,  and  the  development  of  the- 
firm  bearing  his  name  was  largely  due  t» 
him.   Mr.  Van  Oven,  who  devoted  himself  to 
the  improvement  of  the  condition  of  the  deaf 
and  dumb,  was  a  member  of  the  Society  of 
Arts  since  1867,  and  an  occasional  contributor 
to  its  Journal.    Mr.  William  Paul,  the  well- 
known  horticulturist,  who  joined  the  Society 
in  1880,  read  a  paper  in  1889  on  "  Fruit  Cuttnre- 
in  England." 

Among  other  members  of  the  Society,  of 
whom  obituary  notices  will  be  found  in  the 
columns  of  the  journal,  may  be  mentioned 
Colonel  Sebastian  Smith,  Sir  Jonn  CutbbertsMi, 
Sir  George  Cotton,  Sir  David  Tennant,  General 
Cooke,  and  Sir  John  Barrant. 

XXVIL— Finance. 

The  annual  statement  of  receipts  and.ei- 
peuditure  was  publi^d — in  acciffdance  iritb 
the  usual  practice — in  the  JmtrMol  last  w«^. 
It  shows  the  revenue  and  expenditure  for  die 
financial  year  ending  May  31st  last,  the  Assets 
and  Liabilities  of  the  Society,  its  InwesbBMBta 
and  the  Trusts  standing  in  its  name.  ^ 
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Among  the  receipts  of  the  year  is  included  a 
legacy  of  j^aso  left  to  the  Society  under  the 
will  of  the  late  Mrs.  Begley.  Mrs.  Begley, 
who  died  early  this  year,  was  elected  a 
member  of  the  Society  in  1880.  The  Council 
have  much  pleasure  in  recording  this  apprecia- 
tion of  the  Society's  work  on  the  part  of  one  of 
its  members. 

The  Statement  shows  that  the  finances  of  the 
Society  are  in  a  thoroughly  sound  condition, 
as  has  been  the  case  for  many  years  past. 
The  invested  property  of  the  Society  has  shown 
a  steady  increase  during  the  past  thirty 
years,  having  grown  from  about  £^^000  to 
over  jf2t,ooo.  This  is  exclusive  of  Trust 
Funds  under  the  Society's  control  amountiog 
to  a  little  over  ^£14.700. 

The  Chaikiian,  in  moving  the  adoption  of  the 
report,  said  he  thought  the  members  would  feel 
Batistied  with  the  work  which  had  been  done  during 
the  past  year.  The  papers  had  been  exceptionally 
good,  and  the  finaiices  of  the  Sodety  were  all  that 
could  be  desired.  Some  of  the  papers  he  thought 
would  prove  to  be  historical  and  of  lasting  v;due. 
He  felt  sure  the  Society  would  appn»-e  of  the  action 
of  the  Cooncfl  in  awaiding  this  year's  Albert  Medal 
to  Lord  Rayldgh.  whose  pstimt  investigations  into 
ibecvetical  science  had  had  a  marked  inflnence  on 
applied  science.  Referring  to  the  report  of  the 
Committee  on  Dost-Arresting  Respirators,  he  re- 
gretted that  the  Committee  had  not  been  able  to 
award  the  prize  oiTered,  but  he  thought  they  would 
have  to  wait  a  little  time  yet  until  something  was 
prodaced  which  would  scdve  tbe  problem.  The  coo- 
tinued  increase  in  the  examinations  he  considered 
was  becoming  a  question  of  very  serious  importance 
to  tbe  Society.  The  number  of  candidates  had  in- 
creased more  than  he  anticipated ;  bnt  he  thought  a 
proportion  of  the  increase  this  year  was  doe  to  the 
'additicmal  Stage  which  had  been  instituted,  and 
tbat  the  rate  of  increase  next  year  would  be  more 
normal  than  it  has  bees  in  the  present  year.  He 
referred  to  the  Exhibition  of  Photogravure  which  has 
been  held  this  year  by  tbe  Board  of  Education  at  the 
Victoria  and  Albert  Museum,  and  said  it  had  been 
a  great  pleasure  to  him  to  act  as  Chainnaa  of  tbe 
Conunittee  for  the  Exhibition.  Tbe  Exhibition  bad 
shown  the  great  progress  which  had  been  made  in 
this  country,  paiticolarly  in  coknr  photography  and 
process  wwk,  although,  speaking  from  a  pracdod 
point  of  view,  he  thought  there  was  a  great  deal  of 
room  for  improvemoit  in  the  conpoutiim  of  the 
colours  used.  There  was  a  great  lack  of  predion 
in  the  colours,  and  the  colours  which  would  be  most 
efficient  in  use  ha<l  proved  not  to  be  permanent. 
The  question  of  the  fading  of  colours,  particularly 
dye-stuffs,  required  very  careful  investigation,  and 
be  hoped  tbat  chemists  would  take  the  nutter  up,  aod 


supply  the  manufacturers  with  colours  which  were 
toterably  permanent.  With  regard  to  tbe  proposed 
amalgamation  of  the  Society  of  Arts  and  the  London 
Institution,  he  fdt  sure  the  members  would  be  lony 
tbat  the  negotiaticBis  had  been  Iwonght  to  a  close  in 
the  way  they  had.  The  Council  had  hoped  that  the 
matter  wouM  have  gone  through  without  any  friction, 
as  the  benefits  which  would  have  accmed  to  the 
members  of  the  Society  would  have  equally  accrued 
to  the  proprietors  of  the  London  Institution.  He 
thought  it  a  great  pity  that  two  flonrishing  insttta- 
tions  were  unable  to  Bud  some  means  by  which  they 
could  amalgamate,  and  so  more  than  double  tbeur 
powfers  of  usefulness. 

'  Mr.  Adolph  AaoMSOir  seccmded  the  adoption  oT 
the  report* 

-Mr.  Martin  Wood  sui^fiorted  the  motion,  ant 
said  he  should  like  to  acknowledge  the  value  of  the 
report,  and  the  success  of  tbe  Society's  operations, 
during,  the  year.  At  the  same  time  he  was  sorry  to 
.see  that  the  effort  to  enlarge  the  operations  of  the 
Society  had  been  unsuccessful,  although  he  quite 
appreciated  the  stand  the  Council  had  taken  in  the 
"matter.  He  hoped  the  older  and  more  wealthy 
'toiembers  of  the  Society  wouli  bear  the  matter  in 
mind,  and  that  means  would  be  forthcoming  for  pro- 
Tiding  the  Society  inth  a  suitable  bniliftng.  The 
/Society,  he  saij,  was  an  Institution  of  very  high  value, 
"U^her  in  proportion  to  the  demands  upon  it  to 
n.carry  on  its  work.  It  was  true  that  there  wti* 
maoy  competing  Institutions,  which  took  upspeci. ' 
branches  of  science ;  but  the  members  would  see 
that  the  Society  still  held  its  place  with  tbe  rest  of 
them,  and  he  hoped  there  was  some  prospect  of  the 
Society  finding  a  suitable  site  in  the  metropolis.  He 
thought  if  tbe  Council  would  adopt  his  suggestion  of 
a  sliding  scale  of  payments  for  life  csmpo^don,  it 
would  tend  to  increase  the  number  of  members,  as  a 
certain  number  of  the  senior  members  who  now  drop 
■  off*  every  year  would  tha«l^  be  retained.  It  was  very 
aati^actoiy  to  the  members  to  kam  of  the  continneJ 
increase  in  the  examinations.  He  had  always  felt 
that  the  examination  work  kept  the  Society  in  touch 
with  the  kingdom  at  large,  and  anything  tbat  could 
be  done  to  strengthen  that  feeling  should  ia  his 
opinion  be  kept  up.  Referring  to  the  paper  by  Mr. 
Arthur  Lee  on  "The  British  Canals  Problem,"  he 
said  he  wbhed  the  Council,  in  view  of  the  ste[& 
which  the  Society  took  in  1888,  could  have  seen  their 
way  to  have  taken  some  practical  action  in  this 
matter.  He  also  drew  attention  to  the  hour  of  the 
Annual  General  Meeting,  and  expressed  the  opinion 
that  if  It  could  be  held  ia  the  evening  it  would  be  a 
good  deal  better  attended. 

Mr.  John  Hume  referred  to  the  remarks  of  Mr- 
Martin  Wood  ai  to  increasing  the  number  of  mem- 
ben,  and  suggested  that  each  member  of  the  Society 
,  should  endeavour  to  get  a  friend  to  join.  Utie  saui 
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be  had  lilcd  the  pko  Umsdr,  and  had  foand  it  coni' 
IMntiTCfycMT'  He  thoaght  if  the  tocmber*  wonld 
beer  the  matter  in  miod,  and  sptak  to  thdr  frkiidi 
aboot  it,  they  would  he  utooubed  at  the  nomber  of 
lieople  who  were  qoite  wiQiiig  to  join  the  Society. 

Hie  adoption  of  the  report  was  tbca  agreed  to. 

The  CHJuaMAN  mored  a  cordial  vote  of  thanks  to 
Sir  Heniy  Tmenum  Wood  (the  Secretary),  Mr. 
Henry  B.  WbeaUey  (the  Aamtant  Secretary),  and 
the  other  officers  of  the  Society.  wUcb  waa  seconded 
4^  SiK  Owen  Robuts,  and  carried  nnaoiBMady. 

The  SrcrITABY  retnmed  thank*  for  thii  eiprts* 
«ion  of  coDfideDce  in  hinudf  and  in  the  other  ofliccn 
«f  the  Society. 

The  ballot  having  remained  open  for  one 
%our,  and  the  Scrutioeera  having  reported, 
«be  Chairman  declared  that  the  following  had 
4Mn  elected  to  fill  the  several  offices.  The 
names  in  t'ialia  are  those  of  members  who 
liave  not.  during  the  past  year,  filled  the  office 
«o  which  they  have  been  elected. 

Prisideht. 
H.R.H.  the  Prince  of  Wales,  K.G. 

Vice-Presidents. 


Henry  GraJum  Harris  •  S<m.  Richard  Clere  Par- 
Col.  H.  C.  L.  Holden,      jw,  -'^-4- 

R.A.,  F.R.S.  1  Sir  Weitby  B.  Perceval, 

Colood  Sir  Thomas  Hun.  K.C.U.(t. 

gcrfbid  Holdich,  R.E.,  Dr.  Boverton  Red- 

K.C.M.G.,    K.CI.E.,'  wood,F.R.S,E. 

C.B.  '  Pn>f.  J<*o  MO*"'  TImmd- 

1    son,  LL.D.,  F.R.S. 


H.R.H.  the  Duke  of 
CoDsaaght  and 
Stratbeam,  K.G. 

IDuke  of  Abercom,  K.G., 

c.a 

WilHam  Abney, 
K.C.B.,D.CX.,D.Sc., 

F.  R.S. 
The  Lord  Chief  Juatice, 

G.  C.M.G. 
Sir  James  Blyth,  Bart. 
Xajor  -  Gen.   Sir  Owen  ! 

Tudor  Bume,G.C.I.E.,| 

K.C.S.I. 
Sir    William  Crootes, 

D.Sc.,  F.RS. 
Xord  Cnraoli  of  Kedles- 

toa.G.M.S.I.,G.liCI.E. 
I.ewis    Foreman  Day, 

F.S.A. 
Sir  James  Dewar.  M.A., ' 

LL.D.,  D.Sc,  F.R.S.  ; 


Francis   Flgar,  LLM., 

F.R.S. 


Sir  Gt9rg$  fiirihtwid, 
K.CJ.F..,t.S.I.,U.D.t 
J.L.D. 


Robert  Kaje  Gray 
Sir    Charles  Augustus 

Hartley,  K.C.M.G. 
Lord     Kelvin,  O.M., 
G.C.V.O.,  D.C.L., 
LL.D..  F.R.S. 
Sir  Wflliam  Lee- Warner, 

K.C.S.L 
Rt.    Hm.   the  Earl  of 

Onslow,  G.C.M.G. 
Sir  William  Henry  Preece, 

K.C.B.,  F.R.S. 
Sir  Waller  S.  Prideaux 
Sir  Qieen  Roberts,  JA^., 

F.S.A. 
Sir  Marcos  Samoil,  Bart. 
Tl'iUiam  Thomas  Shaw 
Alexander  SieoMns 
Sir  John  Wcafc-Bairy, 
K.C.B..  F.R.S. 


Treasurers. 

Canwdiad  Thomas 


Ordinary  Members  or  Council. 

SirSteoartColvinBayl^,  ' William  Bousiield, 
K.C.S.L,  CLE.  M.A.,  LL.D. 

Sir  Mancherjee  Shown-  Michael  Carteighe 

aggree,  K.C.LE.,  H'illiam  Charles  A'nigkt 
M.P.  Clott»rSj 


SRCRETART. 

Sir  Henry  Tmeman  Wood,  M.A. 

On  the  modon  of  the  Chairman,  a  vote  of  thanks 
to  the  Scratineen  was  carried  unanimously. 

Sir  Thomas  Holoich,  K.C.M.G.,  K-C.LE.. 
C.B.,  proposed  a  vote  of  thanks  to  the  Chainnan  fa 
his  servkes  in  preridmg  at  the  meeting,  and  also  as 
Chairman  of  the  Conndl  during  the  past  two  years. 

The  motion  was  seconded  Mr.  Robkbt  Kate 
Gray,  and  carried  nnanimoaaly. 

The  Chairman  acknowledged  the  vole  of  thanks. 

The  meeting  then  adjourned. 


INDUSTRIAL  REVIEW  OP  NEW 
ZEALAND. 

Government  Blue-books  and  statistical  retuns 
generally  may  be  said  to  develop  thdr  highest  use- 
fulness when  ihey  portray  the  subject  of  which  tbey 
treat  from  the  greatest  possible  number  of  aspects. 
One  particular  return  in  the  latest  statistics  for  New 
Zealand  (for  1903)*  is  of  great  interest  as,  in  additioii 
to  dealing  with  external  trade,  it  gives  the  number  of 
manufactories,  works,  nomber  of  hands  engaged, 
value  of  mannfacttues  produced,  as  wdl  as  the 
appnntmate  vahie  of  land,  bnildiugs,  machineiy,  and 
pdant.  The  fidlowin^  are  some  brief  abstncts  re- 
lating to  the  conditiflu  of  the  mm  important  local 
iodustnes. 

Preparatim  of  Animal  Food.  —  Among  the 
various  sub'headfaigs  that  of  meat  freezing  and  ptt* 
serving  is  of  chief  importance,  some  2,221  hands 
(male  and  female)  finding  employment  in  34  factoikf. 
and  receiving  in  wages,  in  1900,  the  sum  of  j£'i99,;25. 
The  totsl  value  of  the  capital  invested  amounted  to 
j^893,720,  while  the  value  of  mannfactnred  prodoce 
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iMsBblastbiD/3,7»^745.  In  1895,  tli6  nine  of 
the  produce  only  amounted  10/^1,651,275 ;  iivli3e  the 
value  macbinery  and  pluat  and  dta  stood  at 
j^7i  1,051,  atid  Wages-pidd  Xt  ;fi'8o,775;  That  is  to 
say,  while  the  value' of  the  capital  emplo}-ed  rose  ty 
25  per  cent.,  the  amount  pud  in  ^ges  rose  by  26  per 
cent.,  and  the  vialue  of  the  produce  hy  125  per  cait. 
Butter  and  cheese  factories  rank  second  in  importance 
under  this  heading,  gfring  occapcrtTon  tO't,iS8  bands 
at  247  factories,  who  received  in  vaeesj^96.435.  The 
total  value  of  invested  land,  buildings,  and  machinery 
stood  at  /3^>7!50-  value  of  dw  ontpilt  is  eati- 

mated  at jfi.sss.iso.  Hiare,  agdn/Oen  hare  been 
ttemendons  advances  dining  five  years,  the  ontput 
being  threefold,  wUlc  the  nnmber  employed  his 
doubled,  and  the  capital  has  increased  by  60  per  ceht. 
Under  this  heading  ate  several  mioor  industries^  such 
as  fish,  bacon,  and  ham  curing,  rabbit  ]»cldng,  and 
malting  of  condensed  milk. 

PasstDg  over  the  preparation  of  vegetable  food, 
drinks,  narcotics  and  stimulants,  we  come  to  indus- 
tries  involving  a  greater  amount  of  manual  and  me- 
chanical labour,  such  as  wood  working  occupations. 

Saw-mitlSf  Sash  and  Door  FaetorUs.  —  These 
number  334  and  employ  6,812  hands,  who  receive  ih 
wage*  ^'513,888.  The  cost  of  manafacture  b  a 
dominant  feature  with  regard  to  output  in  work  of 
this  character.  It  is,  therefore,  not  surprising  to  find 
that  the  value  of  the  manufactured  produce  amounts 
10^1,268,689,  or  roughly  2\  times  the  wages  paid,  as 
against  20- times  the  value  of  the  wages  paid  m  the 
meat  freezing  and  preserving  works.  The  capital 
invested  in  these  factories  amouats  to  ^^703,630, 
Mechanical  power  b  largely  employed,  no  less  than 
8,744  horse-power  being  installed.  As  compared 
with  the  state  of  aifairs  in  1895  the  number  of  hands 
employed  have  increased  by  ;o  per  cent.,  the  value  of 
the  manufactured  output  by  33  per  cent.,  and  the 
capital  by  20  per  cent. 

Paper-makiitg  is  in  an  elementary  stage,  only 
three  mills  being  in  operation,  employing  98  hands. 
Save  that  an  aggregate  of  705  horse-power  is  in- 
stalled, other  particulars  such  as  total  wages  paid, 
value  of  output,  etc.,  are  suppressed  in  order  that  in- 
dividual works  may  not  be  identified. 

Gas  and  Electricity  Supply  fydrks.  —  GasvtoAs  are 
erected  at  30  places,  employing  572  hands.  The 
vages  paid  amount  to  ^^70,573,  and  the  value  of  the 
output  to  jC290>567.  In  numbers  these  works  have 
only  iDcreased  by  three  in  five  yean;  during  this 
period  six  electric  llghthig  woriu  have  been  cstah- 
lisbed,  employing  a  small  staff  of  52  hands.  The 
value  of  land,  buildings,  plant  and  machinery  used  for 
gasworks  amounts  to  j^97i,559,  and  for  electrical 
works  to  /^64,156. 

Iron  and  Brais  Foundries,  Bailer'tnaking  Machin- 
ists, ^yc.,  are  doubtless  well  occupied  in  helping  to 
meet  the  requirements  of  other  industries.  There  are 
35  factories  in  this  class,  employing  1,955  hands, 
the  wages  paid  amount  to  jf  162,647,  The  value  of 
plant,  buildings,  and  tnachineiy  stood  at  ^£'211,282, 


and  the  value  of  the  nnnafiKtwed^proddce  vtood  at' 

^508,906. 

Engineering  Works  are  separately  defined  for  the; 
first  time  in  1900.  The  distinction*  between 
machinist's  or  a  boiler-maker's  and  an  engineer's- 
Work  is  one  which  cannot  be'  readHy  drawn  at  this- 
distance.  In  these  1,442  hands  receive  as  remunera- 
tion ;^i27,635.  The  value  of  finished  articles  pro- 
duced amounts  to  ;^36i,958.  In  the  1895  return 
this  and  the  prevtou^y  mentioned  industry  are  lumped 
together,  and  it  is  therefore  difficolt  to  reckon  the- 
advance  with  the  clearness  desirable  The  dombined  - 
output  has  increased  neariy  three-fold,  and  the  com- 
bined number  of  emphyts  has  douUed. 

Agricultural  Implements. — The  making  of  these 
goods,  an  industry  largely  of  an  engineering  nature,, 
employs  586  hands,  who  earned  in  1900  j^53,94i- 
These  turned  out  goods  to  a  total  value  (indnding 
repairs)  of  ^138,094.  Among  the  articles  manu- 
factured locally  were  869  ploughs,  864  harrows,  242: 
rollers,  75  windmills,  89  wool  presses,  and  numerous- 
other  goods. 

Textile  Industries. — These  are  at  present  very 
much  in  their  infimcy.  There  are  10  woollen  mills. 
— indnatiiea  Inevitably  tend  towards  the  source  of  one- 
or  other  their  raw  materials— employing  a  total  of 
1,693  hands,  of  whom  769  are  male  and  924  are- 
female.  Ihe  wages  paid  amount  to  ;^ii2,ooi,  while- 
the  value  of  the  output  was  ^^359,382.  The  total 
value  of  lands,  buildings,  machinery  and  plant  was 
^^377,422.  The  output  in  1900  consisted  mainly  of 
1,445,867  yards  of  tweed,  1,191,234  yards  of  flannel, 
49,523  pairs  of  blankets,  in  addition  to  rags,  shawls, 
hosiery  and  yam. 

Clothing  factories  give  empk^ent  to  about  9,000 
hands — they  are  too  nmerous  to  mention  ander  their 
separate  headings.  No  cotton  mills  oust,  but  flax  is- 
dressed  at  lot  factories;  1,698  hands  (all  males) 
being  employed.  The  total  value  of  the  output  was 
/203,49a  in  1900,  being  6}  times  the  value  in  1895. 

Summary  of  Employment  in  Manufacturing  In- 
dustries.— In  all  46,847  persons,  36,292  being  males 
aUd  10,555  being  females,  are  employed  in  preparing 
food,  clothing,  or  appliances  for  the  use  of  the  com- 
munity and  for  export  purposes  generally.  These 
earn  in  wages  £i,i02,(}\-;.  The  total  value  of  the- 
raw  material  on  which  they  operate  was  valued  at 
^7,749,770,  and  the  value  of  all  manufacturing  pro- 
duce (including  repairs)  stands  at  ^^17,853,133,  Or 
the  caintal  invested,  ^£"1,980,428  would  be  represented 
by  the  value  of  landoccn^ned,  ;^2,575,629  bybtutd- 
ings,  and  Ji,it^S^AS1  ^  machinery  and  plant.  This. 
makes  a  gross  total  of  ^'8,408,564.  Reckoned  on 
the  mean  population  in  19CO  of  763,594  persons,  this 
would  afford  an  average  consumption  in  manufactur- 
ing industries  of  goods  valued  at  £\o  2s.  lod,  per 
head  of  population,  and  an  output  of  manufactnrel. 
produce  of  ^23  7s.  7d.  per  head  of  population. 

The  wealth  of  New  Zealand  is  by  no  means  ex- 
pressed by  the  above  figures.  While  nu^ufacture&are 
growing  hi  importance,  thj^gg^^  ©O^g}^ 
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vkmed  bgr  ndi  nuUtcrj  u  agricultarsl  and  roeulhir. 
(icA)  dcvelopcnaiU,  which  bivc  also  occasioned  grow- 
ioK  itnporU  of  variont  lands.  Before  cooMdering 
«xtcni^  t»dc,  Uie  iadigenont  indoitriet  call  foe  cod- 
•ideritioo.  The  popoUtioo  being  largely  ragaged  in 
paitoral  and  agricaltntal  pnnoiu,  fann  ttock  g«w> 
rally  is  iocreaoing.  The  nomber  of  horses  amoonU  to 
298,714,  the  nnmber  of  cattle  to  1.59^,547.  and  the 
nambcr  of  sheep  to  18,954.553.  Pigs  amounted  to 
32b,59i,  The  only  decline  is  in  tegard  to  sbeefs 
which  fen  from  20,343,27;  in  April,  190Z,  to  the 
already  quoted  figure  of  18,954,553  by  April,  1903. 
A  somewhat  similar  decline  took  place  between 
April,  1895.  and  April,  1896.  There  were  in  1903, 
3,751  owners  of  flocks  of  sheep.  Of  these  2,o8t 
owned  flocks  from  1,000  to  2,500,  and  6;o  owned 
docks  of  from  2,500  to  5,000. 

Urain  Cmfs. — Hie  acreage  of  wheat  nnder  cnllU 
vatiot)  in  1903*1904  am  ranted  to  230,436  acres,  wh^h 
yielded  an  average  ofi^-tb  boshels  per  acre.  (Xits 
vere  cultivated  upon  409,393  acres,  yielding  38-57 
bashels  per  acre.  Barley,  rye.  and  maize  were  culti- 
vated to  a  smaller  degree,  the  yields  being  33-46 ; 
17-00  and  4r'53  busheb  per  acre.  Of  root  crops, 
su:b  as  sown  grass,  4,607,165  acres  had  been  pre- 
\ioiu-ty  ploughed,  and  7,342,00b  acres  bad  not 
ploughed.  Thus  5-22  per  cent,  of  the  total  acreage 
is  devoted  to  grain  crops,  5*84  per  cent,  to  green 
and  other  crops,  and  88-49  per  cent,  to  artificial 
pastaiages.  sown  grasses  and  land  m  hay. 

Gold /'roductim. — Since  195;  the  colony  has  {vOr, 
dnced  16,105,821  ounces  of  fpAA,  valued  at 
4^63,149,14;.  The  production  reached  its  lugh- 
water  mark  in  1866,  when  the  value  of  the  pro* 
ducHon  amounted  to  ^'2,844,517.  The  value  fell 
year  by  year  to  ^2,157, 585  in  1870,  rose  to  ^^'2,787,520 
in  the  following  year,  declining  until  1890,  when  Ibe 
value  of  the  output  was  only  ;^773  438.  The  pro- 
«]uction  is  now  increasing  and  reached  533,314 
ounces,  valued  at  £2,on,'&i\  in  1903.  The  number 
of  hands  employed  amounted  to  10,210  in  1903,  of 
whom  47;  were  Chinese. 

Gold  mi^g  operations  are  divided  under  three 
l^eads,  (a)  gold  qoartz  mines,  which  in  1901  em> 
ployed  4.333  males,  who  earned  j^382,658,  the 
approximate  value  of  machinery  and  plant  being 
£'iih-9^'J '  (^)  hydraulic  gold  mining,  employing 
•962  males,  paying  them  ^76,008  for  labour;  and 
(c)  gold  dredging,  employing  965  males,  who  earned 
;f  78,238 ;  the  value  of  plant  and  machinery  being 
«sti[nated  at  ;^690,430.  It  appears  that  the  total 
revenue  yielded  to  the  Colonial  Government  amounted 

to  ;f29,922. 

Other  Mineral  Exports,  —  The  value  of  other 
iqinnnl  exports  is  put  at  ^858,874  for  1903.  This 
included  911,914  ounces  of  silver  (value  ;£'9i,49;)i 

152,332  tons  of  coal  (value  /i28,927),  add  9,357  tons 
«f  Kauri-gum  (value  j^63i,i02).  Except  as  regards 
«oal,  the  whole  of  the  mineral  wealth  ^ipears  to  be 
exported.   Out  of  1,430,193  tons  of  coal  raised, 

'5^t332  tons  Mily  were  exported,  the  value  of  the 


Jmmt  JO,  avos. 

exported  coal  being  estimated  at  jfiz8.927,  as 
against  retained  for  home  coosampCMo. 

Tlie  anmber  of  peraooa  e^iloyed  in  coal  mines 
amonated  to  3,178,  the  large  annual  jridd  of  498 
totts  being  secnred  per  tmpl^tif.  Tlx  wages  paid 
in  1901  amounted  to  £%^jA^  the  nnmber  of  hands 
then  being  3,4to.  The  apprasimate  value  of  ma* 
chioery  and  plant  was  then  ^372,093. 

Export  Trade  as  a  WAo/^.— Excluding  ^lecse  (and 
also  the  Maori  popnlation,  (ex  soeae  reason  wlaii  only 
the  Govenunent  statisticians  can  explain)  the  exports 
per  head  of  popnlation  amounted  to  £\%  5s.  id.,  or  a 
total  sum  of  ^^14.838,192.  Of  the  export  trade,  goods 
and  specie,  to  the  volne  of  j^ii, 321,262,  went  to  the 
United  Kingdom,  of  ^^2,733,839  worth  to  the  rest  <^ 
the  Em|rire  (including  Australia,  j^2, 147,189),  leading 
;f  783,097  as  the  e^mrU  to  the  rest  of  the  world.  The 
United  States  porchaaed  ^^669,649,  and  Gcnaany 
onlyj£'i;,584.  Examining  indiTidnal  items  ofespon, 
the  United  States  puchased  ^£362,890  worth  of  knrt 
gum,  as  against  a  British  parchaae  of  j^238,o83. 
Agticultnral  machinery^  to  the  value  of  ^£^5,072  of 
local  manubclnre  was  exported,  together  with  j^t>,txu 
worth  of  re-e^xnted  goods  nnder  this  heading. 
Frozen  meat  went  mainly  to  the  United  KingdoD 
under  the  foUowing  chief  headiogi 

Frozen  beef   jf'99.183 

Frozen  Iamb    jf*!, 120,716 

F^rozen  mntttm   ....  j£'i,59i,i35 

TaUow  to  the  value  of  jf458,85i,  and  iraol  to  the 
value  of  j^3,998,569  were  also  eqiorted  to  the  United 
Kingdom. 

Import  Trad*  as  a  /f  *A«£r.— Exduding  qiecie  the 
imports  of  New  Zealand  amounted  to  j^i2,075,959  in 
1903.  Reckoned  per  head  of  popnlation.  exclndmg 
Maoris,  this  amounted  to  £1^  14s.  5d.  The  value  of 
speccie  imported  was  j^7i2,7i6.  Imports  from  the 
United  Kingdom,  including  specie,  amounted  to 
^^7,512,668,  from  Australia  to  ^2,120,155,  and  firoaa 
the  rest  of  the  British  Empire  to  The 
total  imports  from  the  British  £m[Mre,  as  a  whole, 
thus  amount  to  ;fi<^648,i42,  leaving  ^£'2.140,533.  or 
nearly  18  per  cent,  as  coining  from  the  mt  of  the 
world.  Of  this  amount  j^i|44i,358  is  accounted  far 
by  the  United  States,  and  ;^274.297  by  Germany. 
Considering  indindual  items  of  import,  chemical 
compounds  come  mainly  direct  from  the  United 
Kingdom,  German  competition  being  keenest  in  this 
direction.  A  few  of  the  more  important  itene 
ore:— Acetic  acid,  ex  United  Kingdom, j^i, 710^  ei 
Germany,  ;^i.586 ;  salicylic  acid,  ex  United  Kingdom, 
£%2,  ex  Germany,  £\io;  tartaric  acid,  ex  United 
Kingdom,  /'3.044.  Germany,  £6-j  ;  potash,  ex 
United  Kingdom,  1,087,  <)t  Germany,  88 1 ;  soda  ash, 
ex  United  Kingdom,  4,760 ;  cansdc  soda,  ex  United 
Kingdom,  ;£'8,i02  ;  unenumerated  alkaline  products, 
ex  United  Kingdom,  ^^i, 720,' ex  Germany,  j£'i,i4a. 
Clothing  to  a  value  of  /  515,979  came  from  the 
Mother  Country.   Calico  to  the  value  j£'i89,378  was 
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ICingdom,  a  somewhat  similar  proportion  ruling  with 
reeard  to  other  cotton  goods. 

or  iron  and  steel  goods  the  United  Kingdom  ex- 
ported the  f<dlowing  quantities  to  Xew  Zealand  :  — 
Bar,  bdt,  and  rod  iron.  ^£'107,485 ;  j^pes  and  fittings, 
^^101,878 ;  lailsi  ^^73,184 ;  galvanized  comigated 
blieeta,  j^200,057 ;  as  wdl  as  the  bulk  of  each  of 
the  other  imports  under  thia  bead.  As  regards 
machinery  the  competition  is  much  keener. 

Agricultural  Machinery.— O^K.  of  ^^108,310  value 
imported,  ;f59,2io  came  from  the  United  States, 
;C*9i753  from  Canada,  and  j^iz.ojg  from  Great 
Britain.  Of  ^^40,776  worth  of  dairy  machinery,  the 
United  States  sent  ;^5,37i,  Sweden  ^^15,358,  the 
United  Kingdom  i^fa^^t  and  Australia  ^9,052. 
Klectrkal  machinery  came  mainly  direct  from  the 
United  Kingdom,  which  supplied  out  of  a 

total  of  ^£77,413  entered  subject  to  duty.  The 
United  Sutes  sent  £,%\^.  Some  i'33,535  were 
entered  as  duty  free,  of  which  ^32,566  came  from 
the  United  Kii^om.  Other  varieties  of  machinery 
were  imported  from  the  United  Kingdom  to  the 
following  values: — Steam  engines  ^£11,551,  gas 
engines  ^^27,114,  boilers  ^^8,420,  gas  making  ma- 
chinery ^^23,631,  mining  machinery  ^^34.210,  port- 
able and  traction  engines*  ^^51,426;  refngerating, 
5(436-  In  all  these,  as  wdl  as  in  regard  to  mincn- 
imports  of  machinery,  the  bulk  comes  direct  lirom  the 
United  K.ingd<an. 

WoolUn  Piece  Goois  are  imported  to  the  vahie 
of  j£400,2o6,  of  which  1^356,806  worth  cwies  firom 
tbe  United  Kingdom. 

It  is  a  reasonable  assumption  that  a  large  prc- 
portion  of  goods  imported  into  New  Zealand, 
from  Australia,  come  vid  Victoria  and  New  South* 
Wales.  To  allocate  all  of  these  as  Australian 
in  their  origin,  would  be  obviously  unfair,  as  Sydney 
and  Mdboume  act  as  the  tntrepSts  of  a  laif  e  dis- 
tribntmg  trade  in  British,  German,  and  American 
wares.  It  is  impossible  also  to  assume  that 
the  imports  coming  from  Australia  in  this  pro- 
ceis  of  distributioD  would  bear  the  same  defi- 
nite proportionate  origin  as  do  tbe  wh<de  of  the 
imports  of  these  regions.  It  is  probable  that  if  tbe 
ulUmate  origin  of  all  these  goods  woe  known,  the 
predtHninance  of  the  position  occupied  by  the  United 
Kingdom  in  the  external  trade  of  New  Zealand 
might  be  either  slightly  increased  or  slightly  decreased. 
In  either  case  the  change  would  not  be  a  great  one. , 


IRISH  BANKING  AND  RAILWAY 
STATISTICS. 

The  Banking  and  Rvlway  Statistics  for  Ireland 
jatt  presented  to  Parliament  indicate  continuous  and 
even  rapid  growth  in  material  prosperity  during 
recent  years.  An  analysis  of  the  tables  given  in  the 
Report  {Cd.  2519)  gives  the  foUowing  results.  In 
December,  1904,  there  was  an  increase  of  deposits 
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and  cash  balances  in  the  Irish  Joint  Stock  Banks,  at 
compared  with  the  corresponding  period  of  1905, 
amounting  to  ^716,000 ;  there  was  an  increase  of 

ii534>ooo  in  deposits  and  cash  balances  in  the  Irish 
Joint  Stock  BarUis  in  December,  1904,  as  compared 
with  June  of  that  year;  there  was  an  increase  of 

298,000  in  the  deposits  of  savings*  banks  in  Ireland 
in  December,  1904,  as  ctmpared  with  tbe  dose  of 
the  year  1903,  there  havli^  been  an  increase  of 
^300,000  ni  the  Post  Office  Savings'  Banks,  and  a 
decrease  of  £2,000  in  the  amount  in  tbe  Trustee* 
Banks;  there  was  an  increase  of  j^i, 273,000  in 
the  amount  of  Government  Funds,  Indian  Stock, 
Guaranteed  Land  Stock,  Guaranteed  2}  per  cent. 
Stock,  and  War  Stock,  on  which  dividends  are  pay- 
able at  the  Bank  of  Ireland,  as  compared  with  tbe 
amount  at  the  close  of  tbe  preceding  year. 

A  diagram  attached  to  the  report  shows  tbe  posi- 
tion and  pFogresi  of  the  amounts  of  the  depodts  and 
cash  balances  m  the  Jofait  Stock  Banks  and  the 
amounts  of  the  depodts  in  Post  Office  and  ^Anstee 
Banks  duriuig  the  forty-five  years  1860-1904.  Tbe 
Trustees  Savings*  Banks  show  Uttle  change  during  that 
long  period.  In  1861  the  deposits  stood  at  j^2,ooo,coo, 
and  tbey  have  ne\-er  reached  j^2,500,ooo,  the  actual 
figiites  at  the  end  of  December  last  being  ^^2,44 5,000, 
or  jf2,ooo  less  than  at  the  end  of  1903.  The  Post 
Office  Savings'  Banks  show  a  much  more  satisfactory 
growth.  Establidwd  in  1862  the  deposits  did  not 
exceed  2,000,000  untU  1883.  In  1884  there  was  a 
^fety  slight  increase  but  since  then  the  growth  has 
beoi  much  more  rapid  until  at  the  end  of  last  year 
they  stood  at  ;C9.84;,ooa  The  deposits  in  Post 
OOfce  and  Tnistee  Savings'  Banks  iw<»!y  doubled  in 
the  decade  ended  December  jist,  1904. 

The  figures  relating  to  bish  railway  traffic  are 
noteworthy.  As  given  in  the  [Hesent  report  they 
cover  the  thirty  years  1874-1903.  In  that  period  the 
total  paid-up  stock  and  share  capital  has  only  in- 
creased from  ^^22,399,059  to  ^^26,846,301,  but  the 
sums  raised  by  Loans  and  Debenture  Stock  have  risen 
from  j^7.443.304  to  j^". 116,951.  The  mileage  baa 
increased  from  2,127  miles  to  3,270,  and  whilst  tbe 
number  of  passengers  has  increased  from  16,535,57$ 
in  1874,  to  28,628,083  in  I9°3>  t*^we  has  been  a  large 
shrinkage  in  first  and  second  dass  passenger  traffic. 
In  1874,  1,914,181  passengers  were  cimv^ed  first- 
class,  in  1903,  <mly  1,461,602;  in  1874,  4,163,657 
were  conveyed  second-class,  in  1903  only  3,738»567. 
The  receipts  from  first-class  passengers  fell  from 
jC^73>777  in  1874  tO;^i7i,i09  in  1(103.  On  the  other 
band  the  receipts  from  third-class  passeogers  rose  in 
the  same  period  from  ;^s84,25i  to  ^fi, 170,125.  The 
proportion  per  cent,  of  expenditure  to  total  receipts 
coQtinnes  very  high,  being  no  less  than  61  per  cent, 
in  1903.  In  1901  it  was  the  highest  for  the  thiity 
years,  namely,  63  per  cent. 

The  report  touches  upon  tbe  growth  of  tbe  co- 
operative credit  associations.    The  organisation  of 
co-oprrative  credit  associations  in  the  rural  districta 
of  the  South  and  West  of  Ireland  was  injuguiated 
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n  1894  by  the  establishment . of  a  "bank"  »t 

'fDoneraile,  Co.  Cork.  The  success  of  this  ttial 
institatioD,  which  was  fonnded  on  n^t  is  knoVn  ai 
the  Raifftuen  system,  led  to  the  creation  of  similar 
institutions  in  various  parts  of  the  coantr)-.  The 
following  statement  shows  the  erowtb  of  co-opeiatite 
<redit  associations  in  Ireland  since  1895: — 1895*  1 ; 
1897,3;   '900irS;   '903t  The  membership 

iias  grown  from  less  than  50  in  1895  to  7.917  at  the 
«nd  of  1903.  The  total  loans  granted  durjng  the 
year  1903  amounted  to  ^20,435  i6b.  4d.  ITie  loan 
<a{MtaI,  which  consists  of  (i)  loans  obtained  from 
the  Congested  Districts  Board,  the  Department 
of  Agriculture  and  Technical  Instruction,  and  the 
Joint  Stock  Banks,  and  (2)  deposits  made  by 
members  of  the  co-operative  credit  associations, 
amounted  to  j^i9,588,  as  compared  with  ;f  151956  in 
4he  previous  year.  The  loans  averaged  very  snull 
■sums,  but  the  net  loss  on  the  whole  of  them  was 
•only  £(>  4s.  There  are  no  paid  officials  in  these 
<redit  associations,  all  the  services  for  management 

.  and  control  being  given  without  reward.  There  can 
fee  no  doubt  that  the  associations  are  doing  a  good 
work  in  Ireland,  as  in  Germany,  Austria,  Italy,  and 

'  Prance.  These  credit  associations  de^  only,  and  by 
<heir  nature  can  only  deal  with  a  small  part  of  the 
whole  field  of  agricultural  credit,  but  in  Ireland  it  is 

.  a  very  important  part. 


AUSTRALIAN  SILVER  PRODUCTIONS 

It  is  only  within  the  last  few  years  that  Australia 
bas  become  one  of  the  leading  silver-producing  conn- 

'  tries  of  the  world,  although  the  metal  is  to  be  found 
in  all  the  States,  either  alone  or  in  the  form  of  sul- 
phides, anlimonial  and  arsenical  ores,  chloride, 
twomide  iodides,  and  chloro-bromide  of  silver,  and 
argentiferous  lead  ores,  the  latter  constituting  the 
largest  deposits  from  which  the  metal  is  obtained. 
Less  than  twenty  years  ago  the  quantity  of  silver, 
ulver-lead,  and  silver  ore  exported  from  Australia  was 
trifling  compared  with  the  proportions  assumed  at 
(he  present  time,  the  exports  during  1903  comprising 
1,033,920  ounces  of  silver  contained  in  matte, 
1,603,926  cwts.  of  silver  ore,  and  553,308  of  silm 

'  bullion,  the  total  being  of  the  estimated  value  of 
177,177.   The  whole  of  this  was  of  Australian 

'origin.    In  1904  there  was  an  increase  of  production 

'in  Xew  South  Wales,  the  exports  from  that  State 
reaching  the  record  value  of  ^^2,065,540.  ^  The  two 
leading  silver-producing  States  are  New  Sonth  Wales 
and  Tasmania.  The  principal  supply  in  the  former  is 
obtained  from  Broken  Hill,  which  b  also  the  centre  of 
one  of  the  largest  pastoral  districts  in  the  Common- 
wealth. It  is  situated  about  925 '  miles  north-west  of 
Sydney,  niear  the  South  Australian  border,  the  nearest 
port  being  Port  Firie,in  the  latter  State,  where  smelt- 
ing operations  are  conducted  on  a  large  scale.  Broken 

*  Comtnunicated  bj  Ur.  Jchn  Plammer,  Sydiw}',  New 
South  Wales. 


HiU  forms  portion  of  the  Barrier  district,  so  called 
from  a  series  of  low  hills  known  as  tlie  Bacner 
Range,  «ad  .indiidiag  Silverttm,  Ttwckuingmi '  and 
other  argentiferous  locaKties.    TIk  Banier  slvcr 
field  extends  over  2,500  square  miles  of  ooimtiy,  and 
was  discovered  fat  1883  t^  a'boundaiy  rider  Wimrd 
Rasp.   At  that'  time  hardly- anything  was  known  of 
the  country,' there  b^g  no  roads  and  scarcely  any 
population,  but  at  the  present  time  Broken  Hill 
alone  has'a  population  of  over  28,000.   The  leading 
mine,  the  Broken  Hill  Proprietary,  is   the  mosX 
prolific  ul\-er  mine  in  exist^ce,  the  production  from 
the  commencement  of  saining  operatioos  in  18S5 
to  the  middle  of  1904  being  7,134,526   tonv  of 
bilver    and  silver-lead    ores,    from    which  were 
obtained  124,552,679  oaoces  of  silver  and  663,433 
tons  of  lead,  valued  in  the  London  market  at 
^^26,896,000.    The  lode  is  the  largest  yet  ifis- 
eover6d,  varying  from  io  feet  to  200  feet  in  width, 
and  traceable  a  distance  of  several  miles,  tUe'coontir 
having  been  taken  ap  all  along'the  line  in  leases  held 
by  mining  companies  and  syndicates.    Id  Tasmania 
the  principal  silver  fields' are  io  the  western  and  north- 
western districts,  the  largest  output  being  from  the 
Mount  Lyel]  mine,  where  the  m'etal  is  found  in 
conjunction  with  copper.    Silver  is  found  in  vatioos 
parts  of  Queensland,  mostly  associated  with  other 
metalF,  the  principal  mine  bdng  at  Texas,  in  the 

"StAlthorpe  district.  There  ate  no  ulver  mines  In 
Victoria  or  Western  Australia,  but  this  is  more  than 
compeimted  by' their  auriferous  richUess;  the  metal 
i9,  however,  occa^onally  found  associated  with  gold. 
In  1903  the  value  of  the  Victorian  silver  thus 
obtained  was  ^'2,280;   that  produced  in  Western 

.Australia  being  valued  at  ;C'9)'53-  Although  the 
Barrier  silver  field  approaches  very  closely  to  the 
South  Australian  border,  it  does  not  cross  it,  hence 
the  silver  production  of  that  State  in  1903  reached  a 
value  of  only;f2,o;i.  The  great  difficulty  hitherto 
experienced  in  the  silver  mining  industry  has  been  the 
want  of  some  cheap  and  effectual  method  of  treating 
refractory  ores.  Much  has  been  done  in  th&^Brection 
at  Broken  Hill,'  and  practical  men  entertain  an  t^iiidtm 
that  within  the  next  few  years  the  cost  of  extracting 
the  silver  and  dealing  widi  the  other  metallic  contents 
of  the  ores  will  be  reduced  full/  one-hdf  if  not  morfe. 
The  total  value  of  the  silver  raised  fa  the  Common- 
wealth to  the  end  of  1903  was  ;f40,i24,i45,  as 
follows:— New  South  Wales,  /35. 283,159;  Tas- 
mania, ^2,872,276;  Queensland,  _^923.72S  ;  Victoria, 
^^864,276 ;  ^outh  Australia,  ;<^i40,44i  ;  and  Western 
Australia,  ^^40,425.  There  are  rich  sdlvCT  dqioeits 
in  the  Northern  Territory  of  South  Australia,  but  vp 
to  the  present  none  have  been  w6AiA  to  tsof  extent. 
In  one  locality  extendve  iSsitt  Ibdes  have  been  dis- 
covered, (;ari7ing..ifx>  owicea  of  silver  and  #  large 
per-ceatage  of  lead  to  the  tm.    Lodes  of  alver- 

•  bearing  oies  have  alio  been  found  near  the  Kaqr 
river,  from  50  to  loo  ounces  per  ton.  ^ostof  thekide 
silver  comes  from  galena,  wbieh,  asandetisveiytidL 
in  the  metal.  ■.....* 
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GERMAK  MACHINE  INDUSTRY. 

In  accordance  with  the  general  apward  movement 
of  other  nidustrial  branches  at  the  close  of  the  lut 
century,  the  German  machine  industry  has  materially 
developed.  During  a  eomparativdy  short  time  many 
new  works  have  been  erected  and  old  plants  have 
been  oilarged.  In  addition  their  capacity  has  been 
increased  }sy  the  application  of  quick-turning  tools, 
and  through  better  working  methods,  so  that  their 
total  capacity  is  estimated  to  have  more  than  donbled 
since  1890.  The  home  consumption  is  very  far  from 
being  in  a  pontion  to  take  up  the  entire  German 
production.  Moreover,  the  prevailing  unlavourable 
economic  condition  is  rendered  more  severe  by  the 
fact  that  the  crisis,  according  to  the  United  States 
Consular  Agoit  at  Gera,  due  to  the  introduction  of 
large  gas  motors  and  steam  turbines,  has  not  yet 
fiiHy  mbsided.  As  a  consequence,  many  works  are 
forced  to  resort  to  new  branches  and  to  continually 
expend  large  sums  for  trials  and  tests.  Furthermore, 
it  is  stated  that  the  new  commercial  treaties  will 
prove  a  great  drawback  to  the  exportation  of  large 
German  machines.  Also  fears  are  entertained  that 
the  strike  of  the  miners  in  Westphalia  will  unfavour- 
ably influence  the  working  pec^e  engaged  in  the 
machine  industry,  and  render  the  relations  between 
employers  and  employSs  more  and  more  disagree- 
able. According  to  a  report  xA  the  United  German 
Engine  Mannfacturem,  numboing  about  160  of  the 
most  prominent  makers,  the  value  of  the  total  exports 
of  machines  from  Germany  in  1904  amounted  to  about 

12.900,000,  which  amount  is  expected,  however,  to 
experience  a  considerable  reduction  by  the  new  com- 
mercial treaties.  For  this  reason,  a  strong  coalition 
of  all  machine  manufacturers  is  suggested,  with  the 
object  of  effectually  safeguarding  the  interests  at  stake, 
88  is  done  now  in  the  case  of  the  coal  anJ  iron  inte- 
rests. To  ensure  success  for  every  branch,  the  forma- 
tion of  groups  with  equal  producing  capacity  is  advised. 
Besides,  special  effiwts  are  recommended  towards 
attaining  more  advantageous  commercial  treaties  with 
the  United  Slates,  the  United  Kingdom,  and 
Argentma.  To  show  the  disparity  between  the 
tarifis  of  the  differrat  nati<His,  it  is  asserted  that  a 
steam  engine  of  3,000  horse  powet,  and  of  a  value  of 
1 ,500,  is  subject  to  a  duty  of  ^^457  when  introduced 
into  Germany.  When  exported,  hbwever,  to  Austria, 
a  duty  is  charged  thereon  of  ^£'1,900;  to  Russia, 
j^5>SOo;  to  Italy,  ^1,250;  andtoSwttzeriand,jf53j. 


ADMIRALTY  CHARTS. 

The  following  is  the  official  list  of  charts  issued  by 
.the  Hydrographic  Department  of  the  Admiralty  in 
March  and  April  last 

New  Charts.— No.  3479— Baltic  sea;  Gulf  of  Fin- 
land:— channds  leading  toViboif.  73  -Spain,  north 
coast : — Fort  Pasagei.  3485— Greece,  west  coast.: — 
Port  Plateali  {Platea).  i  198— Sea  of  Marmara:— 
The  Bosporus  (plan:— The  Golden  Horn).  3488— 


Iceland,  north  coast;  Eyia  {oe)  6ord.  3133— New* 
foundland,  Bay  of  Exploits ;  Sheet  II.  ( Middle). 
3434 -Newfoundland,  Bay  of  Exploits;  Sheet  III, 
(South).  707  —Madagascar,  north-west  coast : — 
Ambavatobi  bay.  3486— Cochin  China:— River 
Matsh£.  951 — Japan;  Nipoa,  south  coast:— Osakt 
wan  to  Ovrashi  wan;  (plans: — Goba  anchorage;. 
Kinomoto  road).  3469— Ji^um,  inland  sea: — Hiro- 
shima wan ;  (plans :— Ono  seto ;  Karoto  koseto). 
2511— Japan  sea;  Russian  Tartaty:—Stre1ok bay  to- 
Mosolova  point ;  (plans: — U^peuiya  bay  ;  Olgabay;. 
St.  Valentine  bay).  3481 — New  Zealand  : — Awarua- 
or  Bluff  harbour.  3490 — New  Zealand,  west  coast 
South  island: — Buller  bay  and  Westport  harbour. 
1300— Chile;  plans  on  the  coast  of:  — New  plan  ^ 
H^on  and  Quintero  bays.  3313— Alaska ;  Yakutat 
bay;  plan  added: — Controller  bay.  3136— Alaska,, 
anchorages  in ;  plan  added : — Shearwater  bay.  1457 
— Alaska,  anchorages  in ;  plan  added :— Nateekiik 
bay.  949— Ports  in  the  Philippine  islands;  new 
plan: — P(»t  Galera  and  Varadno bay.  981— Caro- 
line islands ;  Seniavina  isUnds ;  new  plans :— Pvt 
Metalanim ;  Port  Lot. 

Charts  that  ha%'e  received  additions  or  c<»rec- 
tions  too  large  to  bs  convemenlly  inserted  by 
hand,  and  in  most  cases  other  than  those  referred 
to  in  the  Admiralty  Notices  to  Mariners: — 

No.  1188— The  World:— Coal  and  Telegraph 
chart.  1698— England,  south  coast: — Dover  bay. 
2006— Scotland,  west  coast :— River  Clyde  Iroiik 
Greenock  to  Dumbarton.  2690 — France,  west 
coast : — ^Brest  roadstead.  1996— Adriatic  sea  : — 
Fiume,  including  port  Martinscica.  445— Blaclc 
sea : — Pyrgos  or  Burghaz  bay.  22 10— Black  sea : — 
Plana  in  the  BJack  sea.  234-Africa,  north  coast :  — 
Port  Said.  228s— Aictic  ocean  and  Greenland  sea. 
2600  —West  Indies,  Leeward  islands : — San  Do- 
mingo to  Dominica.  3408— West  Indies,  Leeward 
islands:— Puerto  Rico.  130— West  Indies,  Lee- 
ward islands  : —Auguilla  to  Puerto  Rico.  1938 — 
South  America,  east  coast :— River  Uruguay.  1982A,. 
1982B— South  America,  east  coast;  Sheets  I.  and 
II.;  Parana  river.  631— Chile  : — Smyth  chinnd 
from  sooth  entrance  to  Fortune  bay.  24— Chile: — 
Channds  between  gnlf  of  Trinidad  and  gulf  of 
Feaas.  1289— South  America,  Chile  :—Gnayteca» 
islands  to  cape  S  Antonio.  1319— Chile:— ex- 
ception bay.  1300— Plans  on  the  CMSt  of  Chile. 
1082— United  States,  west  coast : — harbours  on  the 
coast  of  California.  2431— Alaska :— Port  Simpfv>n 
to  Cross  sound.  1499 — Alaska : —Cross  sound  to 
Kadiak  island.  i4~Red  sea harbours  and 
anchorages  in  the  Red  sea.  25  78 — Philippine 
islands  ;~£astem  part  of  the  Sulu  or  Mindoro  sea. 
2723— China  sea;  Gulf  of  Siam;  Sheet  V. :— Bay 
bhmd  to  Polo  OR  2725— China  sea;  Gulf  of 
Siam:— Koh  Tron,  &c.  12&1— China  sea;  Cochin 
China:— Saigcm  river  to  Kam  ranh  bay.  lopS— 
Cochin  China:— Kam  ranh  bay  to  Vung-Ro  bay. 
3010— Cochin  China:— Fuyen  and  Ku  Mong  har- 
bours, 364— Cochin  China— Hu£/liv«r,.«nUMife,> 
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1767 — China,  east  coast: — Amoy hatboan.  158} — 
Chiaa,  east  coast : — Nimrod  sound.  2416-  Japan  :  — 
Lin  Kiu  islands.  358— Japan  :— Western  coastTtof 
Kinsia  and  Nipon.  31 12— Japan  :— Misumi  ko 
Fukin.  i648~Jj^an :— Van  Diemen  strait  to 
O  Shimz,  &c.  2731 — Australia,  sonth  coast :  — 
Geelong  harbmir.  3436— New  Zealand  : — Plate 
island  to  cape  Runaway. 

These  charts  are  issued  Mr.  J.  D.  Potter.  145, 
Minoiies. 


GENERAL  NOTES. 


Jewish  Colonies  in  Palestine. — In  his  report' 
on  the  Trade  and  Commerce  of  Palestine  for  1904 
(No.  3410,  Annual  Series),  Mr,  Consul  Dickson  gives 
Some  interesting  particulars  respecting  the  Jewish 
colonies  established  in  Palestine.  Of  these,  tiree, 
namely,  Molebbis,  Ricbon-le-Zion,  and  Ekton, 
were  finmded  and  sopported  by  Baron  Edmond  de 
Rothschild;  tbtee,  Katra,  Kuslinch,  and  Mozah, 
owe  thrir  origin  to  the  Howaw£-Zion  Association ; 
and  the  three  Tcmainbg  ones.  Rehobot,  W'ady- 
Hanein,  and  Artnf,  have  been  established  and  aif 
maintained  by  private  incividuals.  There  are  sei^at 
additional  Jewish  colonies  of  importance  which  have- 
been  founded  in  Xorlhem  Palestine  and  Sjris,  and 
some  of  them  have  grown  considerably  of  recent 
years,  and  may  be  said  to  be  in  a  flouiisbing  state..' 
The  colony  of  Kf  ulebbis  was  founded  as  far  back  as 
1879  by  some  Jews  of  Jerusalem  and  Jaffa,  but  the 
clinute  proved  unhealthy,  the  coltmlsts  were  inex- 
perienced as  fanners,  their  cafutal  was  too  small, 
and  they  got  into  great  straits.  Baron  Edmond  de 
RotbschUd  then  came  to  their  assistance,  and  during 
the  next  twenty  years  he  spent  many  millions  of 
francs  in  assisting  the  colonists  of  Mulebbis,  and 
Jewish  settlers  in  other  localities.  After  many  vicissi- 
tudes Mulebbis  is  now  a  large  and  flourishing  settle- 
ment. The  planting  of  eucalyptus  trees  has  improved 
the  climate,  and  many  orange  gardens  have  been 
planted  in  consequence  of  the  increasing  demand  for 
Jaffa  oranges  in  the  European  markets.  The  colony 
numbers  about  820  settlers,  who  own  3,000  acres  of 
land.  Richon-le-Zion  is  abont  eight  miles  east  of 
Jaffa,  and  was'founded  in  1882.  It  has  700  inhabit- 
ants, owning  I, SCO  acres  of  land.  The  prosperity  of 
the  settlement  dq)ends  in  great  measure  upon  the 
demand  which  its  wines  and  brandies  may  lind  in 
the  European  markets  and  those  of  America.  The 
wines  are  said  to  be  of  excellent  quality,  but  until 
a  short  time  ago  the  consumers  were  mainly  members 
of  the  Jewiab  £uth.  The  reputation  of  the  wine,  bow- 
ever,  is  now  spreading,  and  the  large  stock  of  it  in 
the  transit  cellars  of  Hamburg  has  proved  advan- 
lageons,  inasmuch  as  the  wine  has  improved  in  a 
cooler  temperature,  and  from  Hamburg,  as  a  depdt, 
the  sale  in  Europe  can  be  pubhed.  At  Ekron  the 
ct  lomsts  iirst  followed  a^icullore  with  good  sesnlti^ 


bat  bdng  strict  Jews^  and  reftuing  to  sow  every 
seventh  year,  in  sj^e  of  permiaaiim  granted  tbe 
Rabbis,  the  board  of  administnttioa  of  Baron  de 
Rothtchild  decided  to  curtail  the  growing  of  crops 
within  certain  limits,  and  to  try  the  planting  of  fruit 
trees  and  orange  groves  instead.  Apricots,  almonds, 
and  peaches,  as  well  as  oranges  have  been  cultivated 
with  success,  but  until  now  the  return  has  been  in- 
sufficient to  render  the  colonists  self-supportiag. 
Altogether  it  m  ty  be  said  that  the  Jewish  colonies  in 
Palestine  are  now,  for  the  most  part,  fiiirly  [at>9perDas, 
but  even  now  some  of  them,  as  at  Ekron,  are  noC 
self-supporting. 

The  GitowTH  op  Rome.— In  his  report  on  tbe 
Trade  of  Central  Italy  for  1904,  Mr.  Consul  Morgan 
gives  some  interesting  figures  bearing  upon  the 
growth  of  Rome  since  it  became  the  Italian  capital. 
In  1871,  the  number  of  its  inhabitants  was  onAf 
248,208,  in  1904  they  had  more  than  doubled,  beioe 
S^ifiSl-  The  number  of  btrtbs  in  1871  was  6,940^ 
and  of  deaths,  9,073,  and  the  respective  nnmbers  in 
1904  were  12,187  and  9,957.  So  that  whilst  the 
births  had  almost  dooUed,  tbe  deaths  had  in- 
creased by  no  more  than  10  per  cent.  The  death- 
rate  which  in  1871  was  nokasthan  41-8  per  1,000 
inhabitants,  had  fallen  in  1904  to  I97.  A  6nn  of 
Belgian  banker?  have  recently  formed  a  company 
with  the  object  of  building  an  declric  railway  line 
between  Rome  and  Civtta  Castetlana.  The  cajMtal 
of  the  company  is  1 40,000.  The  distance  between 
Rome  and  Civita  Castellana  by  the  existing  railway 
line  is  abont  50  miles,  and  tbe  proposed  new  line, 
which  fUlows  a  regular  and  direct  tract,  will  shorten 
lhatdibtance  by  15  miles. 


MEETINGS  FOft  THE  ENSUINO  WEEK. 

UoMDAV,  JtfLV  ]...1fftradar  Society  (at  the  Inttitnt  611  of 
Electrical  Engioeenl,  93,  Victoria- itraet,  S.W.,  at 
8  pm.  T.  Ur.  Sherard  Cowper-Colet,  "  So«« 
Not«son  tbe  Rapid  Elvctro-depotitioa  of  Coppir." 
a.  Prof.  W.  W.  Haldanc  Gee,  "  The  U.;  of 
Balanced  Electrodes,"  3.  Messrs.  H.  D.  Law  and 
F.  Mollwo  Perkln,  (•)"El«ctro1rtic  Oxidation  trf 
HjrdrocaTfooiu  of  tbe  Beaseaa  Series."  Pm  W 
— -^Btliid  Boiztae,  Cnmau  and  Cymeoa";  \ki 
"  Electrolytic  Analyait  of  AntimooT."  4-  Uesirr. 
K.  S.  Hatton  and  J.  R.  Beard,  "  Aotet  on  Heat 
IniuUtion,  particularly  with  rrfard  to  Matrr.al* 
used  in  Furnace  Conttmztion." 

Ti'BSDAV,  jvLv  4.. .SOCIETY  OF  AKTS,  Comrenaz'oM  ia 
the  Gardens  of  the  Royal  BoUalc  Society,  Re> 
gent'rpark,  N.W.,  q  p.m. 
Horticultnral,  Viacont-iqaars,  Weatmiaster,  S.W., 
i  p.B.  Prof.  H.  J.  Webber,  **  Hie  Piocn.it  of 
Horticulture  lo  tbe  United  States." 

Wednbsdav,  Ji-LY  5.. .Royal  Ardaeolocical  Institntacm,  a<^ 
Hanovei^sqnare,  W.,  4  p.n.  Ur.  Charles  Lyuui, 
'*  A  Short  Note  on  Chepitow  Parish  Church." 

.Thursdav,  Julv  6...East  India  Assoc.,  Caxton  hall.  West- 
miiuter,  S-W.,  4  p.m.  David  Barr.  *•  HyAm- 
bad~Paat  and  PretenL" 

FaiSAV,  July  7...Ait  WoAen*  Ge3A.  CBBMVte  HaB. 

Fleet-itrect.  £.0^  S  pa,  llr.  atraag,  "A 
Ui-tbod  of  PoitcaU  Draw^vg^' 
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NOTICES. 

ALBERT  MEDAL. 

.  The  Council  of  the  Society  attended  at 
Marlborough  House,  on  Wednesday,  the  5th 
inst.,  when  His  Royal  Highness  the  Prince  of 
Wales,  President  of  the  Society,  presented  the 
Albert  Medals  for  1904  and  for  1905. 

The  Medal  for  1904  was  awarded  to  Mr. 
Walter  Crane,  "  in  recognition  of  the  services 
he  has  rendered  to  Art  and  Industry  by 
awakening  popular  interest  in  Decorative  Art 
and  Craftsmanship,  and  by  promoting  the 
recc^ition  of  English  Art  in  the  forms  most 
material  to  the  commercial  prosperity  of  the 
country." 

The  Medal  for  1905  was  awarded  to  the 
Right  Hon.  Lord  Rayleigh,  O.M.,  D.C.L., 
Sc.D.,  F.R.S.,  "in  recognition  of  the 
influence  which  his  researches,  directed  to 
the  increase  of  scientific  knowledge,  have 
had  upon  industrial  progress,  by  fecilitating, 
amongst  other  scientific  applications,  the  pro- 
vision of  accurate  electrical  standards,  the  pro- 
duction of  improved  lenses,  and  the  develop- 
ment of  apparatus  for  Sound  signalling  at  sea." 

The  members  of  Council  present  were  Sir 
William  Abney,K.C.B.,  r>.C.L.,Sc.D.,  F.R.S. 
(Chairman),  Sir  Steuart  Bayley,  K.C.S.I., 
C.I.E.,  Sir  George  Birdwood,  K.C.I.E.,  C.S.I. , 
Sir  James  BIyth,  Bart.,  Major-General  Sir 
Owen  Tudor  Hume,  G.C.I.E.,  K.C.S.I.,  Sir 
William  Crookes.  Sc.D.,  F.R.S.,  Dr.  Francis 
Elgar,  F.R.S.,  Mr.  Robert  Kaye  Gray.  Sir 
Charles  Hartley,  K.C.M.G.,  Col.  Sir  Thomas 
Holdich,  R.E.,  K.C.M.G.,  K.C.I.E..  C.B., 
Sir  William  Lee  Warner,  K.C.S.I.,  Sir  Gilbert 
Parker,  D.C.L.,  M.P.,  Sir  Westby  Perceval, 
K.C.M.G.,  Sir  William  H.  Preece.  K.C.B., 
F.R.S..  Sir  Owen  Roberts,  D.C.L..  Sir  Marcus 
Samuel,  Bart.,  Mr.  Alexander  Siemens,  Sir 
Boverton  Redwood,  Mr.  Carmichael  Thomas, 
Sir  John  Wolfe-Barry,  K.C.B.,  F.R.S.,  with 
Sir  Henry  Trueman  Wood,  M.A.  (Secretary, 
and  Mr.  Henry  B.  Wheatley  (Assistant 
Secretary). 


CONVERSAZIONE. 

The  Society's  Annual  Conversazione  was 
held  in  the  gardens  of  the  Royal  Botanic 
Society,  Inner  Circle,  Regent' s-park,  on  Tues- 
day evening,  4th  inst. 

The  reception  was  held  by  Sir  William' 
Abney,  K.C.B.,  D.C.L.,  F.R.S.,  Chairman, 
(and  the  following  Members  of  Council :— Sir 
Mancfaerjee  Bhownaggree,  K.C.I.E.,  M.P. ; 
Sir  William  Bousfield,  LL.D. ;  Major-General- 
Sir  Owen  Tudor  Burne,  G.C.I.E.,  K.C.S.I.; 
Dr.  Francis  Elgar,  F.R.S.  ;  Mr.  Robert  Kaye 
Gray:    Mr.    Henry   Graham    Harris ;  Sir- 
Charles   Hartley,   K.C.M.G. ;    Colonel  Sir 
'Thomas  Holdich,  R.E.,  K.C.M.G.,  K  C.I  E.. 
C.B. ;    Sir  Boverton  Redwood;    Sir  Owen^ 
Roberts,  D.C.L. ;   Mr.  Alexander  Siemens ; 
Mr.  Carmichael  Thomas ;  Professor  J.  M.  ■ 
Thomson,  LL.D.,  F.R.S. 

A  Selection  of  Music  was  performed  by  the 
String  Band  of  H.M.  Royal  Artillery  (Con- 
ductor, Cavaliere  L.  Zaverthal,  M.V.O.)  in 
the  Conservatory,  and  by  the  Band  of  H.M. 
Grenadier  Guards  (Mr.  A.  Williams,  Mus. 
Bac,  Oxon)  in  the  Gardens. 

Two  performances  of  Selections  from  Pas- 
toral Pla^  were  given  in  the  Gardens  by  Mr. 
Patrick  Kirwan's  IdylHc  Players. 

A  Concert  and  Entertainment  by  members 
of  Mr.  Kirwan's  Company  of  Idyllic  Players, 
with  Choruses  by  Children,  was  given  in  the 
Club  House. 

An  Exhibition  of  Growing  and  Cut  Roses 
and  other  Flowers  was  arranged  in  a  marquee  < 
in  the  grounds  by  Messrs.  W:  Paul'  and  Sons, 
,of  Waltham- cross. 

An  Exhibition  of  Economic  Plants,  &c., 
j^own  in  the  Gardens  of  the  Royal  Botanic 
Society,  together  with  specimens  from  that 
Society's  Museum,  were  on  view  in  the 
Corridor. 

The  Tropical  House,  containing  the  giant 
water  lily  (Victoria  Regia),  &c.,  was  open  to  ■ 
visit<»s. 

The  number  of  visitors  attending  the  Cod- 
v.;raazione  was  2,335.  i 
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PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

INTERNAL  COMBUSTION  ENGINES. 

Bv  DuGALD  Clerk,  M.Inst.C.E. 

Lecture  I. — Delivered  February  i^tk,  1905. 
Syllabus, 

Fitndamentai  Principles.  —  Internal  combustion 
■engines  essmtially  air  cnginei  —  Thenuodynamics 
air  engines — Two  types,  constant  vdume  and 
constant  pressure  —  Tlieory  of  compresrion  ~  EfE- 
ienciet  without   beat   or  other  losses— Gaseous 
explosions— Meastirement  of  temperature  in  gaseous 
-explosions— Buiuen's   method — Coal   gas,  petrol, 
cobo),  and  proc^ucer  gas  explosions  —  Data  .still 
aiired. 

An  internal  combustion  engine  is  a  heat 
«ngine  in  which  the  working  fluid  is  atmo- 
spheric air,  and  the  fuel  is  an  inflammable  gas 
or  vapour.  It  differs  from  a  hot  air  or  steam 
engine  in  one  important  point,  that  is,  the 
heat  to  supply  the  motive  power  is  given 
directly  to  the  working  fluid  by  combustion 
within  the  motor  cylinder. 

It  has  long  been  recognised  that  the  air 
engine  presents  many  points  of  advantage 
over  the  steam-engine  in  enabling  much 
4iigher  efllcieacies  to  be  obtained  than  are 
possible  with  steam  boilers  and  engines. 
Nearly  all  the  great  men  who  founded  the 
science  of  thennodynamics,  about  the  middle 
of  last  century,  recognised  this  fact,  and  many 
attempts  were  made  to  realise  the  advantages 
of  the  air  engine.  Some  were  very  bold  and 
.able,  and«  for  the  time,  may  be  considered 
partially  successful. 

■  So  long  ago  as  1854,  tHe  late  Professor 
'Rankine  read  a  paper  before  the  British 
Association  "  On  the  Means  of  Realising  the 
Advantages  of  the  Air  Engine,"  in  which  he 
expressed  his  belief  that  such  engines  would 
be  found  to  be  the  most  economical  means  of 
developing  motive  power  by  the  agency  of 
heat.  In  this  opinion  he  stood  by  no  means 
alone.  Engineers  so  able  as  Stirling,  Erics- 
son, physicists  so  distinguished  as  the  late 
Dr.  Joule  and  Lord  Kelvin,  happily  still  with 
us,  devoted  much  time  and  study  to  their 
theory  and  practice. 

Many  attempts  were  made,  long  before 
1854,  carry  such  ideas  into  practice  ;  and 
my  friend,  Mr.  James  Forrest,  has  recently 
presented  me  with  prints  of  three  papers  read 
at  the  Institution  of  Civil  .Engineers  in  1845, 


1853,  and  1855.  The  first  paper  is  by  James 
Stirling,  the  son  of  the  original  inventor. 
Dr.  Stirling.  It  is  upon  "  Stirling's  Improved 
Air  Engine."  The  second  document,  dated. 
18531  includes  three  papers — one  by  Chartes 
Manby,  another  by  James  Leslie,  and  a  third 
by  William  Siemens,  so  well  known  in  connection 
with  this  and  other  subjects  later  on.  The  third 
document  is  entitled  "  On  the  Use  of  Heated 
Air  as  a  Motive  Power,"  by  Benjamin  Chever- 
ton,  dated  1855.  This  document  also  includes 
a  paper  by  Sir  Gtforge  Cayley.  The  discussion 
on  these  papers  includes  many  distinguished 
names,  among  them  Armstrong.  Rennie, 
Siemens,  Bidder,  Faraday,  Brunei,  Hawksley, 
Fitzroy,  Braithwaite,  and  Robert  Stephenson. 

Even  so  long  ago,  then,  as  the  middle  of 
last  century,  it  may  be  said  that  abundant 
engineering  and  scientific  talent  had  been 
brought  to  bear  upon  this  important  question, 
and  a  general  agreement  of  opinion,  even  then, 
existed,  to  the  effect  that  air  engines  should  be 
more  economical  of  fuel  than  steam  engines. 

Notwithstanding  all  the  efforts  of  these  dis- 
tinguished men,  aided  by  a  host  of  less  able 
but  equally  enthusiastic  inventors,  the  difficul- 
ties of  the  task  proved  too  formidable,  and  it 
may  be  said  that  the  hot  air  engine  proper  has 
made  no  real  advance. 

It  was  very  early  recognised  that  one  leading 
difficulty  was  found  in  the  very  slow  transfer  of 
heat  through  metal  to  air.  Ericsson  and  Sir 
George  Cayley  recognised  this  difficult  very 
early  in  the  day,  and  they  attempted  to  ovcr^ 
come  it  by  what  may  be  called  internal  com- 
bustion, that  is,  they  heated  their  air  by  forcing 
the  air  through  an  enclosed  furnace,  and  then 
passing  it  into  the  engine  cylinder.  These 
attempts,  however,  also  failed,  because  of  the 
heat  loss  in  passing  through  valves,  and  the 
difficulty  of  keeping  valves  exposed  to  high 
temperatures  sufficiently  pressure  tight. 

The  modem  internal  combustion  engine 
differs  from  these  crude  attempts  by  invariably 
conducting  the  combustion  within  the  cylinder, 
and  burning  only  vapour  or  gaseous  fuel.  The 
method  of  heating  by  combustion  or  explosion 
at  once  disposes  of  all  these  troubles.  It  not 
only  widens  the  limits  of  the.  temperatures  at 
command  almost  indefinitely,  but  the  causes  of 
failure  with  the  old  air  heating  methods  be- 
come the  very  cause  of  success  with  the  new. 
The  difficulty  of  heating  even  the  greatest 
masses  of  air  is  quite  abolished.  The  rapidly 
moving  flash  of  chemical  action  .makes  it  easy 
to  heat  any  mass,  however  great,  in  a  minute 
fraction  of  a  second ;  and^hen  once  heated 
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the  comparatively  gradual  convection  makes 
the  cooling  a  very  slow  matter.  The  con- 
ductivity of  air  for  heat  is  but  slight,  and  both 
losing  and  receiving  heat  from  enclosing  walls 
are  carried  on  by  a  process  of  convection,  so 
that  the  larger  the  mass  of  air  which  is  used, 
the  smaller  is  the  relative  cooling  or  heating 
surface.  From  this  it  follows  that  the  larger 
the  volume  of  air  used,  the  more  economical 
■8  the  new  method,  and  the  more  difiBcult  is 


long  as  we  keep  in  mind  that  corrections  have 
to  be  made*  in  applying  the  ideas  gained  from 
air  engine  reasoning  to  practice,  it  will  be 
better  first  to  treat  of  our  subject  as  if  we  were 
dealing  with  air  only  as  the  working  fluid,  and 
consider  the  air  as  heated  by  combustion 
without  ■  changing  its  chemical  or  physical 
properties.  Therefore  I  will  deal  first  with 
the  thermodynamics  of  the  internal  combustion 
motor,  considered  as  an  air  engine  pun  and 
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Diagram  from  Air  Engine  operating  on  Carnot  Cycle. 

MaMmnm  pressure  =  500  lbs.  per  sq.  in.  ;  mean  pressure  »>  6  lbs.  per  sq.  in. ;   maximum  tempera* 

ture  -=  633"  C. ;  effidency  —  '64. 


4he  old..  The  tow  conductivity  for  heat  which 
was  the  cause  of  so  much  trouble  in  hot  air 
engines  becomes  the  unexpected  cause  of 
■economy  in  the  modern  motors. 

It  is  quite  true  that  the  internal  combustion 
<ngine  differs  in  many  respects  from  an  air 
€ngine  pure  and  simple,  yet  it  will  be  more 
convenient  to  consider  these  engines  as  simply 
air  engines  in  the  first  instance,  so  as  to  avoid 
certain  complexities  of  thought  intrx)duced  by 
(he  chemical  changes  due  to  combustion.  So 


simple:   In  ajl  modem  motors  of  this  type, 

whether  they  be  operated  by  coal  gas,  pe- 
trol, alcohol,  or  producer  gas,  one  feature  is 
invariably  found.  That  feature  is  the  com- 
pression of  the  working  fluid  before  combus- 
tion. Although  all  engine  builders  use  this 
compression,  even  now  the  tnie  function  of 
compression  is  not  always  clearly  understood. 

Over  twenty  years  ago,  a  perusal  of  the 
engineering  journals,  and  a  consideration  of 
some    decisions  in  ^al^e^^l 


Law  Courts,  will  show  what  ludicrously  erro- 
neous notions  were  held  upon  this  subject. 
It  was- supposed  that  the  advaot^fe  given  by 
compressi(Hi  was  due  to  the  use  of  what  was 
called  stratification  in  the  gas  engine,  and  the 
supposed  possibility  of  firing  dilute  combustible 
mixtures  without  shock.  This  fallacy  was 
shared  by  quite  a  number  of  distinguished 
men,  and  the  true  theory  of  compression  was 
enunciated  for  the  first  time  in  a  paper  read 
by  me  before  the  Institution  of  Civil  Engineers 
in  the  year  1882.  It  was  there  pointed  out 
that  compression  gave  a  cycle  of  operations 
having  a  distinct  thermodynamic  advantage, 
apart  firom  all  considerations  of  heat  losses. 
It  ii  often  said  that  comin^ssion  is  only 
useful  as  a  means  of  gaining  a  great  expan- 
sion with  a  small  cylinder  volume,  and  this 
statement  is  no  doubt  partly  true.  It  does  not, 
however,  express  by  any  means  the  entire 
truth.  There  is  much  more  io  compression 
than  this.  Compression  is  advantageous  not 
only  because  it  allows  of  higher  operative 
pressures  for  given  temperatures  and  higher 
expansions,  but  also  because  compression 
forms  an  essential  part  of  the  operation  of 
any  ideally  perfect  heat  engine. 

It  has  long  been  recognised  that  an  engine 
operating  upon  what  is  called  the  Camot  cycle 
gives  the  highest  conversion  of  heat  possible 
between  the  available  temperature  limits.  The 
diagram,  Fig.  i,  shows  what  occurs  tn  an 
engine  operating  in  accordance  therewith.  In 
order  to  be  explicit,  I  have  calculated  out  this 
diagram  for  an  engine  operating  mth  a 
maximum  pressure  of  500  lbs.  per  square  inch 
absolute,  using  pure  air  as  the  working  fluid. 
On  the  diagram  you  will  observe  two  lines, 
one  marked  "  isothermal,"  and  the  other 
marked  *' adiabatic."  I  need  hardly  state 
that  an  isothermal  line  in  this  connection  is  an 
expansion  or  compression  line,  where  the  tem- 
perature of  the  working  fluid  remains  constant, 
Hnd  that  an  adiabatic  line  is  a  line  of  compres- 
sion or  expansion,  where  no  heat  is  either 
added  to  or  abstracted  from  the  working 
fluid,  where  consequently  temperature  rises 
during  compression,  and  falls  during  ex- 
pansion. With  an  air  engine  operating 
in  this  manner  the  proportion  of  heat  con- 
verted into  work  is  very  easily  calculated.  All 
the  heat  is  added  at  the  upper  temperature, 
and  all  the  heat  discharged  at  the  lower  tem- 
perature, It  can  be  readily  shown  that  the 
efficiency  is 

T  —  TJ 

'    T  ^ 


T  being  the  upper  temperature,  and  T'  tbe 
lower  temperature.  The  jvoof  of  this  state- 
ment is  to  be  found  in  every  engineering  work 
dealing  with  thermodynamics.  Such  an  eng;ioe- 
converts  all  heat  into  work  which  can  be  con- 
verted. As  you  know,  the  second  law  of 
thermodynamics,  on  vdiich  the  reasoning  bom 

Fio.  3. 

/T-I7000C?  ' 


dlagrau  fkou  als  engine  opebattng  on 
Otto  Cycle. 


Maximum  pressure     500  lbs.  per  sq.  in.  ;  mean 

pressures  105  lbs.  per  sq.  in. ;  ^  =  i ;  effidency 

'48;  maximum  temperatore  =  1,700^  C.  ;  compres- 
sion tempenttnre  —  286°  C. ;  «thanst  temperature 
—  740°  C;  minimum  temperature  ■»  17*C. 

the  Camot  cycle  is  based,  proves  that  only  a 
certain  proportion  of  the  total  heat  given  to 
any  working  fluid  can  be  converted  into  work, 
and  that  proportion  depends  upon  tbe  dife*- 
ence  between  the  higher  and  lowr  tempera- 
tures. Under  the  diagram.  Fig.  1,  I  have 
marked  the  principal  data,  including  the 
higher  and  lower  temperatutes.  tbe  maximum 
pressure,  and  th^^|B|^g^@Q,^l^  B» 
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volume  swept  by  the  pistou,  taking  the  volume 
swept'  for  adiabatic  compression  as  unity. 
From  these  figures  you  wiU  see  that  although 
the  efficiency  is  the  maximum  possible  within 
the  temperature  limits,  the  performance,  that 
is,  the  actual  amount.'  of  work  obtained  from 
the  engine  for  a  given  size  of  cylinder,  is 
exceedingly  low. 

Although  the  maximum  pressure  is  500  lbs. 
per  square  inch,  the  mean  available  pressure 
«s  only  6  lbs.  per  square  inch  for  the  particular 
■case  shown.  The  eflBciency  is  high,  -64,  but 
obviously  an  air  engine  following  the  Carnot 
«ycle  would  be  useless  for  all  practical  pur- 
poses, as  the  mean  pressure  is  &o  low  in  pro- 
portion to  maximum  {n^ssure. 

In  a  recent  discussion  by  Professor  Cal- 
lender,  he  calls  the  Carnot  cycle  a  constant 
temperature  cycle.   At  Fig.  2,  there  is  shown 
a.  diagram  having  a  similar  maximum  pres- 
sure.  This  diagram  represents  that  which 
vould  be  given  by  an  air  engine  following 
<:1osely  all  the  conditions  of  the  best  known 
modem  types  of  internal  combustion  engine, 
viz.,  the  Otto,  or  four  stroke  cycle.    In  this 
•engine,  there  is   compression  of  air  from 
■naximum  to  minimum  volume  without  gain  or 
4os8  of  heat ;  addition  of  heat  at  minimum 
volume,  rising  from  temperature  of  compres- 
sion  to  maximum  temperature ;  expansion 
without  gain  or  loss  of  heat  to  maximum 
volume ;  and  discharge  of  heat  at  maximum 
volume  to  original  temperature.    For  the  pur- 
l>6se  of  reasoning  clearly,  I  assume  that  all 
lieat  additions  and  abstractions  are  made  at 
constant  volume  in  any  manner  you  may  con- 
ceive possible.    It  is  better  to  think  of  the 
same  mass  of  air  always  in'  use,  alternately 
tieated  and  cooled  at'  constant  volume,  and 
alternately  compressed  and  expanded  adia- 
batically.   I  should  say  that  inr  both  adiabatic 
compression  and  expansion,  I  have  assumed 
the  ratio  between  specific  heat  at  constant 
volume  and  constant  pressure  to  be  1-408,  so 
that  the  equation  of  each  curve  is  PV'  **  = 
constant.   I  also,  assume  the  specific  beat  of 
air  to  be  constant  throughout  the  whole  tem- 
perature range,  and  the  addition  and  abstrac- 
tion of  heat  to  be  made  without  chemical 
complications. 

Under  this  diag^m  I  have  marked  the 
leading  particulars,  including  maximum  and 
minimum  temperatures,  maximum  and  mean 
available  pressures. 

Here  you  will  observe  that  with  the  same 
fftaxirouin  i^ei^ure  as  in  the  Carnot  cycle, 
and  a  very  usual   maximum  temperature 


(i,700°C.)  the  mean  available  ptessure  is  105 
lbs.  per  square  inch,  and  the  efficiency  is  '48. 
Here  the  efficiency  it  is  true  is  lower,  but  the 
available  pressure  bears  a  reasonable  propor- 
tion to  the  maximum  pressure,  and  the  cycle  is 
a  thoroughly  practical  one. 

If  one  considers  this  diagram  carefully  it 
«-ill  become  evident  that  as  both  compression 
and  expansion  lines  are  adiabatic,  that  is, 
there  is  no  heat  addition  or  abstraction  in  the 
working  fluid  during  compression  and  expan- 
sion, the  proportion  of  heat  converted  into 
work  of  that  given  to  the  engine  is  correctly 
shown  by  the  temperature  rise  on  what  I  may 


Fig.  3. 


DiAQRAU  FKOU  AlB  ENGINE  WITH  HEAT  AoDKD 

AT  Constant  Pressukb  and  Heat  Discharged 
AT  Constant  Volume. 


Maximtun  pressure  =  500  lbs.  per  sq,  in. ;  mean 
pressure  1 1 7  lbs.  per  sq.  in. ;  maiimam  tetn  pera- 
ture  «=  1 700°  C. ;  cnmpression  temperature  byf  C. ; 
cdiaust  temperature  =  740°  C. ;  minimum  tempera- 
ture B=  \  fC.  ;  —  ;  efficiency  =  -Oi.  (If 
expansion  is  cinied  to  original  pressure,  effidenqr 
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caH  <he  beat  -adAckm  line,  ae  cattpared  with 

the  temperature       on  the  heat  abstractioo 
line  I  that  i;  ia  thi*  case  the  cflldency-M  alM 
T  —  T' 

T 

in  this  case,  however,  T  being  maximum  tem* 
pcrature  of  heat  addition,  andT'  the  mazimain 
temperature  of  heat  discharge. 


of  eenpresMon.  -From  this  it  foUows  that  aw 

flfiicicncy  can  be  expressed  in  lenas  at  the 
volaan  befote  and  after  compression ;  and  thi* 
worked  oitt  gives  the  efficiency  formula 


In  this  particular  case*      is  equal  to  ^. 


no.  4. 


DlAGKAlfS  FSOU  CONSTANT  VOLUUB  AMD  COMSTAMT  FUSSUaa  CTCU  AlK  EHGIXBS,. 

CoDiUnt  VoluBfl.  CoBtUat  Pfpmira. 

Muumom  tempenUnre    1,700c.   »  i,;oo^C. 

Maximum  preunre    500  lbs.  periq.  in.    141-1  Ibi.  per  sq.  iik. 


Mean  presnire   «   105  Ibt. 

Efficiency   -48 

From  the  formula— 

PV»-«M   _  eonjt, 

the  value  of  the  temperature  at  both  ends  of 

the  diagram  can  be  readily  calculated  for 
different  maximum  temperatures ;  and  if  you 
try  various  maximum  temperatures  you  will  at 
once  find  that  00  this  particular  cycle  of 
operations  the  efficiency  is  the  same  for  all 
maximum  temperatures  above  the  temperature 
ol  adiabatic  compression  ;  that  is, 


lbs. 


•48 


E   =   I   —  _ 


T' 


-or   1  — 


T  tc 
that  is,  the  efficiency  can  be  expressed  in 
terms  of  the  temperature  before  and  after 
compression,  and  is  independent  of  the  in-> 
crease  of  temperature  above  the  temperature 


and  the  efficiency  would  be  '48,  that  lis,  if 
TOO  units  of  heat  be  given  to  an  engine 
operating  on  this  cycle,  with  these  propor- 
tions,  48  of  these  heat  units  would  be  con- 
verted into  mechanical  work. 

At  Fig.  3  I  have  shown  another  diagram, 
which  resembles  the  last  two  diagrams  in  one 
feature.  The  maximum  pressure  is  the  same. 
In  this  case,  however,  adiabatic  compressioo 
has  been  carried  to  the  maximum  pressure, 
and  heat  is  added,  not 'at  constant  volume, 
but  at  constant  pressure.  In  this  diagram  the 
engine  performs  the  following  operations:— 
Compression  of  initial  volume  of  aur  to  desired 
compression  pressure,  without  gain  or  loss  of 
heat,  addition  of  heat  to/mt^p^i}^^mpaa*- 
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■ten- at -the  pressure  of  compresnoq  durioc 
ezpaanon  lor  ^  certain  penod ;  ,  ezpanuon 
vithout  gam  or  loss  of  beat  to  initial  ,v(duiiie» 
and  discharge  of  heat  at  initial  volume  during 
fall  of  temperature  to  initial  value. 
-  Here  a  very  high  mean  pressure  is  obtained, 
Jtnd  the  efficiency  is  but  little  lower  than  that 
given  by  the  Camot  cycle.  If  the  e^antion  in 
this  case  be  carri^  far  enough  to  cause  the 
l^essnre  to  fiill  to  the  initial  value,  then  the 


com{«essi9n.  ^Tl^s  diag^m^cjea^y  show^^e 
relationship  betw^efi  .the  tvro  cycles  tot  Otp 
aame  compression  and .  the  same  maxintum 
temperatiire.  In  dis  ease  it  will  be  observe^ 
that  a  greater  explosion  is  necessary  to  obtain 
the  sane.  e$ciencx  in  the  constant  pressure 
case,  and  that  in  Uiis  constaut  pressure  cycle 
the  maximum  jffessura .  is  lower.  In  this  con- 
stant pre9sure  qrde  also  die  efficiency  is  the 
same  for  all  heat  addUions  above  the  tempera* 


Eio.  5. 
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DiAOKAH  FROM  CASHOT,  CONSTANT  VOLDUB  AND  CONSTANT  PSESSUKE  CSCLE  AlK  ENGINES'.. 


efficiency  is  given  by  the  same  formula  as  the 
constant  volume  cycle.  It  ts  '64.  The  mean 
pressure,  however,  is  tnuch  lower :  it  is  only 
56  lbs. ;  s6  that  although  there  is  a  greater 
heat  conversion,  the  engine  is  much  heavier 
for  the  power. 

This  cjrcle  may  be  called  the  constant  pres- 
sure cycle,  because  in  a  perfect  example  heat 
is  added  and  discharged  at  constant  pressure. 

Fig.  4  shows  a  constant  volume  cycle,  such 
as  is  seen  at  Fig.  2,  combined  with  a  con- 
stant pressure  cycl^  .arranged  for  the  same 


ture  of  compression,  the  condition  of  maximum* 
efficiency  for  thpse  circumstances  being  ex- 
pansion to  atmosphere.  It  is  interesting  to 
note  that  here  we  have  the  same  efficiency 
formula  for  the  constant  volume  and  constant 
pressure  cycles,  the  efficiency  depending  on 
the  compression  ratio  only.  The  fact  that 
these  efficiencies  were  the  same  was  first 
recognised  by  me  in  188a,  and  for  many 
years  other  engineers,  notably  M.  Witz,  of 
Lille,  have  also  recognised  this  interesting 


fact. 
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Only  a  few  weeks  ago,  however,  Professor 
Catlender  pointed  out  that  even  in  the  CamOt 

cycle  the  efficiency  is  determined  by  the  adia- 
batic  compression  line,  and  that  it  also  has 
the  same  value  for  a  ^ven  compression  as  is 
found  for  either  constant  volume  or  constant 
pressure  cycles. 

PiR-  5  gives  a  combined  diagram,  in 
which  Carnot,  constant  volume  and  constant 
'pressure  cycles  are  shown,  the  feature  common 
to  the  whole  three,  however,  being  that  the 
maximum  pressure  is  the  same.  In  this  case 
the  Camot  cycle  and  constant  pressure  cycle 
have  the  same  efficiency ;  but  the  constant 
volume  c>'cle  has  a  less  efficiency.  These 
diagrams,  with  the  details  marked  under 
them,  will  prove  useful  to  engineers  design- 
ing gas  engines,  as  showing  pressures  which 
-would  be  given  by  ideal  air  engines  corre- 
sponding closely  to  the  different  types ;  but 
the  most  interesting  and  important,  from  the 
manufacturing  engineers'  point  of  view,  is,  of 
course,  that  dealing  with  ths  efficiency  of  the 
constant  volume  cycle.  This  is  the  cycle 
which  is  followed  in  the  majority  of  cases  now. 
■Only  one  constant  pressure  engine  appears  to 
be  upon  the  market  at  present^  viz.,  the 
Diesel  oil  engine. 

Fig.  6  is  a  diagram  which  illustrates  to  you 
the  efficiencies  of  constant  volume  engines  at 
different  compressions.  A  range  of  three 
diagrams  is  shown,  in  which  the  heat  addi- 
tions arc  all  equal  to  one  another,  and  equal 
to  the  heat  addition  illustrated  in  Fig.  2. 
This  diagram  at  once  shows  clearly  to  the 
eye  the  fact  that,  as  compression  increases, 
greater  conversion  of  heat  into  work  results. 
This  can  he  calculated  from  the  fimnula : — 

and  I  have  made  a  calculation  for  the  follow- 
ing values  of  —  : — 

Table  I. 

i    E 

•  r 

4    -246 

i    > 

*    -43 

*    -48 

I   

iSr    •6[ 

^'iT       -  •  •  ■   70 

TAiT   -85 

From  these  calculations  it  becomes  at  once 
evident  that  there  is  a  very  large  thermo* 
dynamic  gain^  due  entirely  to  increased  com- 


pression or  diminished  compression  space 
volume.  The  efficiencies  range  from  compres- 
sion space  equal  to  ^.  giving  an  efficiency  of 
'246.  up  to  compression  space  equal  to 
giving  an  efficiency  of  -  85 .  These  of  course  are 
efficiencies  which  could  only  be  obtained  in  ao 
ideal  engine,  assumed  to  exist  without  heat 
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pmaora 

Mean 
prrmuire 

Eficicacir. 

500  lbs. 

105  lbs. 

•48 

391  lbs. 

loilbs. 

•43 

287  lbs. 

9:  lbs. 

•36 

losses  of  any  kind,  working  with  sur  having  a 
constant  specific  heat,  and  so  operated  that  no 
valve  losses  or  throttle  losses  were  incurred. 
1  need  not  tell  you  that  no  actual  engines  give 
efficiencies  so  high  as  these  for  any  given  com- 
pressions. 

I  have  already  said  th^  the  increase  of 
thermodynamic  [S§ms^fA:l&&^Stpnmaima 
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'is  caused  by  something  more  than  the  increased 
-expansion  which  is  obtained.  At  first  sight 
■one  would  think  that  if  a  great  enough  expan- 
sion could  be  obtained  with  an  explosion,  say 
starting*  at  atmospheric  [H^ssure,  the  same 
results  should  be  given  as  we  get  with  a  corre- 
sponding compression  and  equivalent  expan- 
sion. 'J  his,  however,  is  not  the  fact.  Mere 
expansion  does  not  give  the  efficiencies 
obtained  by  adiabatic  compression  and  then 
expansion.  This  appears  to  be  due  to  the  fact 
that  by  compressing  a  gas  without  loas  or  gain 
of  heat,  either  at  constant  volume  or  constant 
pressure,  the  whole  of  the  heat  absorbed  dunng 
the  subsequent  ignition  is  utilised  for  the 
purpose  of  doing  the  available  work  of  expan- 
sion. This  may  be  clearly  seen  by  considering 
the  case  of  an  engine  compressing  not  oo  an 
adiabatic  line,  but  on  an  isothermal  line.  In 
this  case,  in  addition  to  the  heat  added  for 
doing  the  available  work  of  expansion,  there  is 
a  large  proportion  of  heat  added  for  doing  that 
part  of  it  which  is  unavailable.  The  reasons 
why  compression,  then,  produces  such  great 
economies,  are  :  (i)  it  allows  of  large  range  of 
expansion,  and  (2)  it  allows  of  the  heat  which 
is  added  being  available  for  producing  the 
■work  of  the  actual  indicator  diagram.  It  is 
somewhat  difficult  to  grasp  the  abstract  reason 
for  the  increase  of  efficiency  due  to  compres- 
sion, it  will,  however,  from  the  above  con- 
siderations, be  clearly  seen  that  adiabatic 
compression  forms  the  basis  of  all  perfect  or 
approximately  perfect  heat  engines.  In  actual 
practice,  of  course,  there  are  other  advantages 
than  those  flowing  from  increased  efficiency. 
Conipresston  enables  high  pressures  to  be 
generated  within  the  cylinders,  and  so  reduces 
the  bulk  of  the  engine.  It  further  diminishes 
the  proportional  heat  losses,  and  so  tends  to 
economy  in  the  practical  engine. 

Before  considering  the  question  of  actual 
efficiencies  in  engines,  it  is  desirable  to  under- 
stand to  some  extent  what  goes  on  in  a  gaseous 
explosion. 

If  air  at  a  temperature  of  'o^C.  and  atmo- 
spheric pressure  be  confined  within  a  closed 
space,  say  a  closed  vessel,  and  then  heated, 
for  every  increase  of  temperature  of  i^C, 
the  pressure  will  increase  by  1/275 ;  that  is, 
when  the  temperature  is  raised  to  273OC., 
the  pressure  within  the  vessel  will  have  in- 
creased to  2  atmospheres.  At  a  temperature 
of  546°C.  the  pressure  would  be  3  atmo- 
spheres ;  and  the  pressure  will  continue 
riung  with  the  temperature,  so  that  at  a 
tempentore  of  3,i84°C.  the  lavssore  of  our 


-confined  air  will  have  risen  to  8  atmospheres. 
■This  increase  of  pressure  will  occur  in  what- 
ever way  the  air  be  heated.  The  air  might  be 
■heated  by  heating  the  enclosing  vessel ;  or  by 
heating  by  means  of,  say,  electric  currents 
passing  through  platinum  wires,  or  by  internal 
combustion.  This  is  practically  what  happens 
when  gas  is  mixed  nith  air,  and  the  mixture 
then  ignited  within  a  closed  vessel. 

Professor  Bunsen,  the  great  German  chemist, 
long  ago  proposed  this  method  of  determin- 
ing the  temperature  produced  by  gaseous  ex- 
plosion. 

Fig.  7  shows  the  apparatus  which  Bunsen 
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used  in  the  year  1866.  Bunsen  enclosed  a 
certain  volume  of  explosive  mixture  in  the 
small  tube  shown  in  that  figure,  and  he 
weighted  a  valve  which  closed  the  upper  part 
of  the  tube,  so  that  the  valve  just  blew  off  when 
the  mixture  was  exploded  by  an  electric  spark. 
The  pressure  at  which  the  blow-off  took  place 
he  considered  to  be  the  maximum  pressure  of 
the  explosion,  and  from  that  pressure,  calcula- 
ting exactly  in  the  way  I  have  described,  he 
determined  the  temperature  of  the  explosion 
flame. 

Many  years  ago,  I  made  experiments  similar 
toBunsen'sby  means  of  an  apparatus  shown 
at  Fig.  8  ;  and  recently  I  have  made  experi. 
ments  with  a  new  apparatus  of  a  different  type, 
the  results  of  which  I  show  at  Fig.  9.  The 
apparatus  consisted  of  a  cylinder  having 
strongly  bolted  covers.  Upon  the  upper  cover 
is  placed  a  Richards  indicator,  and  the  pencil 
acts  upon  a  rotating  drum,  which  drum  is 
operated  by  clockwork,  and  a  record  is  pro- 
duced which  is  afterwards  copied  from  the 
drum.  The  rising  line  which  you  see  traces 
the  progress  of  the  explosion,  and  the  falling 
line  the  progress  of  the  cooling.  The  rate  of 
revolution  of  the  drum  being  known,  the  in- 
terval  of  time  elapsing  between  the  periods  of 
the  explouon  or  cooling  curvets  also  known. 
These  experimentsDi^eafly  (p-iddgt&t  a 
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«ga«eou8  exploaion  praducet  a  lyMinmin  Hem- 
.perature  cUMeupoo  a,ooo<C*,  aod  this  tetnpa^ 

tuceia  produced  pressurs  sUghtly  over,  100 
■  lbs.  to  the  square  iodi  above  atmoEpttere. 

These  experiments  were  first  published  by  me 

in  1886. 

To  get  quite  accurate  results^  it.is  necessary 
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CuuK  Explosion  Appakatus. 

to  allow  for  chemical  expansion  or  contraction, 
and  this  question  of  chemical  expansion  or  con- 
traction is  the  principal  one.  apart  from  heat 
value,  which  determines  the  difference  in 
behaviour  of  different  gaseous  explosions. 

So  far,  most  of  the  work  which  has  been 
done  on  gaseous  explosions  with  a  view  of 
determining  the  maximum  temperature  and 
cooling  curve  for  different  mixtures,  have  been 
made  with  coal  gas  and  air  mixtures.  Little 
is  known  of  the  cooling  curve  of  petrol,  alcohol, 
and  producer  gas  explosions,  except  from  the 
behaviour  of  such  gaseous  mixtures  in  the 
engines. 


■T^le.  11.,  hiswevec^  flun^  ■  ^  diflereiijce 
whicli  may.  be  e]q>efltad.  from,  tbe^p  explosions* 
so  for  as  chemical  co/ttraction  is  concerned' 
One  featurei  however,  st^ds .  out .  clearly  in 
connection  with  all  these  gaseous  explosions. 
.That  feature  is,  the  apparent  suppression  of 
part  of  the  heat  of  the  gas  or  vapoiu  {vesent 
at  the  maximum  temperature  of  the  explonon ; 
that  is,  if  Uie  maximum  temperature  of  the  ex- 
plosion be  calculated,  and  it  be  assumed  tha^ 
the  specific  heats  of  the  products  are  constant, 
then  it  will  be  found .  that  the  heat  evolved  by 
the  temperature  rise  is  not  equal  to  that  of  the 
gas  present.  This  fa^t  has  led  to  a  great  deal 
of  discussion  amrag  engineers,  chemists,  and 
physicists.  Some,  including  many  Frencb 
experimenters,  say  that  the  specific  heat  of 
air  and  other  gases  changes  largely  at  higb 
temperatures,  and  that  the  whole  heat  is 
evolved  at  a  maximum  temperature,  but 
specific  heat  varies.  Others  say  that  the  ex- 
plosion experiments  cannot  prove  this,  and 
that  although  maximum  temperature  is  ob- 
tained, combustion  is  not  completed  at  that 
temperature,  but  goes  on  for  s<Hne  time  after 
maximum  temperature.  Others,  again,  say 
that  dissodation  of  carbonic  acid  aod  water 
intOTenes,  and  inevents  further  evolution  of 
heat  till  temperature  falls. 

In  discussing  the  application  of  the  theory 
of  compression  to  the  actual  efficiencies  of 
internal  combustion  motors,  it  is  desirable  so 
to  arrange  matters  as  to  avoid  the  necessity 
for  accepting  any  particular  theory,  la  these 
lectures  I  propose  to  do  this. 

It  is  desirable,  however,  always  to  bear  in 
mind  that  although  for  simplicity's  sake  we 
discuss  internal  combustion  engine,  problems 
as  if  we  had  to  do  with  an  air  engine  pure  and 
simple,  yet  in  consid^ng  the  actual  conditimis 
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hi'^ssd^txsSiy  iop^titog^ -amines,'- tiie  proUem 
is  vcsy'nnidi  fAdre  confplex.  The  amoantbf 
heatnot  accounted  for  by  t&e  tettipet'atuTe  rise 
in  ga«eaas  explosions',  assuming  constant 
Specific  heat,  varies  from  30  to  about  50  pet 
ceiit.,  depending  upon  the  strength  of  the  ex- 
plosive mixtur^.  If  tlfe  mixture  be  approach- 
\vt%  the  maximnm  flame  temperature,  then  a 
large  proportion  of  heat  remains  unaccounted 
for.  On  the  .other  hand,  if  the  mixture  be 
approaching  the  point  of  missing  firing  by  over 
dilution,  then  heat  unaccounted  for  is  equally 
great.  The  greatest  proportion  accounted  fcff 
is  fdkind  with  intennediate  mixtuies,  sndi  at 
mixtures  of  coal  gas  and  air  TangiDg  from  l  in 
xo  to  I  in  18.  These  are  tiie  miztores  wUch 


too'  hettt-HiAtB  given  to  it  info  indicAted  iMtfk. 
AssnUie  now  one'sknjde  case  of  heat  less^  that 

is,  heat  loss  during  the  e:^>an8ion  fetrt^e  only; 
and  assume  a  phenmnetion  similar  to  the  actual 
case  in  the  gas  engine  cylinder,  that  is  assume 
the  expanuon  line  to  be  ^ipareatly  adiabaticj 
although  in  reality  heat  is  flowing  away- to 
such  an  extent  that  an  equal  quantity  reqtUres 
to  be  added  during  expansion  to  that  which  is 
added  at  the  beginning  of  the  stroke.  In  this 
case,  it  is  evident  that  the  calculation  for  the 
actual  efficiency  of  the  engine  is  a  very  simple 
one.  Instead  of  adding  100  beat>unit8,  200 
ham  been  added,  and  firota  these  200,  only  the 
work  diown  upon  the  diagram  has  btien  giveni. 
The-  practical  efficiency  of  this  engine  would 


.TABLE  n.— RxLATivB  Voi.niFV8  of  Combustible  Mixtuus  with  Oagxk  ahd  Fxoducts 

OF  Combustion. 


8  vols. 

8  vcda. 

%  vols.  Etl^lene  C»Ht  +   6  vols.  0 

give 

4  vols.  CO3  +   4  vols.  H3O 

14  vtdi. 

j6  vols. 

2  -voh.  Batylene  C«Ha  +  12  toIi.  O 

n 

8  vols.  CO]  -|-  8  vols.,H30 

17  vols. 

20  vols. 

2  vols.  Pentane    CsHio  -4-  15  vds^  O 

» 

10  vols.  CO3  +  10  vols.  HiO 

18  vols. 

20  vols. 

2  vols.  Pentane    C»Hig  +  0 

10  vols.  C0«  +  10  vds.  H3O 

24  vols. 

30  vols.  . 

2  vds.  Heptane  CvHu     22  vds.  0 

fj 

14  vols.  CO9  +  16  vols.  HtO 

27  VOltj 

34  vols. 

2  Toli.  Octmc     CsHia      25  vols,  O 

n 

16  volsb  COt  +  18  vols.  HsO 

8  vols. 

to  vols. 

-2  vols.  Aloobd'   CiHg04-  6  0 

4  vds.  CO)  -i-   6  vds.  HsO 

7  vols. 

6  vols. 

2  vols.  Acetylene  CsHs  +  5  vols.  O 

1* 

4  vols.  CO3  +  2  vds.  HsO 

are  most  economically  used  in  coal  gas 
engines.  To  understand  the  conditions  of 
economy,  however,  it  is  well  to  simplify  the 
problem  as  much  as  possible.  The  diagrams 
reproduced  above  are  the  diagrams  which  a 
pure  air  engine  would  produce,  if  the  specific 
heat  of  air  were  constant  at  maximum  tempera- 
ture, and  if  no  heat  losses  whatever  were  in- 
curred by  the  contact  of  the  flame  with  the 
cylinder  ;  and,  further,  if  no  valve  losses  were 
incurred,  due  to  throttling  during  admission, 
or  back  pressure  during  exhaust.  These 
matters  I  propose  to  deal  with  in  the  next 
lectuie  \  but  meantime  we  shall  confine  our- 
selves to  the  simplified  problem,  assuming 
certain  heat  losses. 

Taking,  for  example,  the  constant  volume 
engine,  of  which  the  diagram  is  shown  at 
Figk'  2,  this '  engine,-  as  you  «ee,  urithout  heat 
or  other  losses,  ^idd  convert  4S  out  of  every 


therefore  be  given  by  multiplying  the  ideal 
efficiency  by  '5,  that  is,  half  of  the  ideal 
efficiency  would  give  the  practical  efficiency. 

If  the  expansion  line  be  above  the  adiabatic, 
the  problem  is  by  no  means  so  simple,  because 
here,  even  without  heat  loss,  the  efficiency  of 
the  expansion  is  greatly  reduced. 

In  the  James  Forrest  Lecture,  which  I  had. 
the  honour  of  delivering  to  the  Institution  of 
Civil  Enjifineers  last  year,  I  calculated  a 
number  of  cases  of  this  kind,  and  showed 
that  the  efficiency  suffers  considerable  reduc- 
tion by  the  addition  of  heat  in  the  expanding^ 
line,  to  keep  up  an  expansion  above  the  adia- 
batic. In  a  case  of  this  kind— a  case  which 
indeed  occurs  in  practice  in  large  gas  engines 
— it  is  necessary  to  calculate  the  efficiency  on.  - 
the  assumption  of  expansion  above  the  adia-  - 
batic,  in  order  to  find  the  real  efficiency  of  the 
engine  which  is  nndet)^ilBSiB?©00;Qle 
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The  other  engine  cycle,  i.e.,  the  constant 
pressure  cycle,  is  one  which  is  also  subject  to 
heat  loss,  but  as  a  considerable  part  of  the 
work  is  done  during  increasing  temperature, 
the  heat  loss  per  stroke  is  somewhat  less  than 
in  the  constant  volume  cycle,  and  accordingly 
some  advantage  results. 

Much  has  yet  to  be  done,  before  all  the 
actions  going  on  in  the  cylinder  of  the  internal 
combustion  motor  can  be  fully  understood ; 
and  if  we  hold  clearly  in  our  minds  the  effi* 
<:iencies  possible  with  engines  suffering  no 
iieat.losses,  subject  to  no  complications  as  to 
chemical  action  or  change  of  specific  heat,  we 
phall  hold  a  key  which  v  ill  guide  us  through 
many  complexities,  and  will  supply  clear  indi- 
cations of  tlie  line  of  advance.  To  advance 
quickly,  it  is  necessary  to  understand  fully, 
and  many  experiments  yet  remain  to  bd 
made  to  enable  us  to  understand  the  pecu- 
liarities of  the  numerous  different  gaseous 
jind  vapour  explosions  now  utilised  in  these 
engines.  Kxperiments  have  still  to  be  made 
upon  the  specific  heat  of  the  products  of  com- 
bustion at  high  temperatures,  the  laws  of  cool- 
ing of  the  flames  within  the  cylinders,  the  laws 
of  combustion,  proceeding  at  the  enormous 
rates  experienced  in  these  etigines.  Especially 
urgent  is  the  requirement  for  explosion  and 
cooling  curves  for  coal  gas,  petrol,  alcohol, 
producer  gas,  and  blast  furnace  gas  explosions. 
Some  of  these  matters,  however,  I  propose  to 
deal  with  in  considering  the  indicator  diagram 
■n  my  next  lecture. 


BRITISH  TRADE  IN  SIBERIA. 

It  is  just  two  years  since  Mr.-  Henry  Cooke  left 
Moscow  for  Siberia,  to  inqidre  into  and  report  upon 
the  present  position  and  fntme  pro^cts  of  trade  in 
Siberia,  more  especially  with  refeieiice  to  openings 
for  British  enterprise.  Mr,  Cooke  undertook  his 
misdon  on  behalf  of  the  Commercial  InteUigence 
Depmrtmeat  of  the  Board  of  Trade,  and  the  outbreak 
of  war  between  Russia  and  Japan  so  altered  the 
conditions  prevailing  in  a  great  part  of  the  country, 
visited  that  the  Board  of  Trade  thinks  no  good 
purpose  would  be  served  at  present  by  publishing 
the  results  of  Mr.  Cooke's  ioqniries  so  far  as  relates 
to  the  Far  East.  Accordingly,  the ,  present  Report 
is  entbdy  confined  to  Siberia,  west  of  Lake  Baikal. 
It  is  a  vdnminons  and  Ughly  interesting  docmneot, 
and  deserves  the  very  careful  conuderation  of  busi- 
oess  men.  The  Report  is  calculated  to  dispel  the 
assodatitnis  with  which  Siberia  has  hitherto  been 
almost  exclusively  connected,  and  to  encourage 
En^ishmctt  in  search  of  new  markets  and  trade 


<^}enings  to  petscmally  examine,  in  the  coohtty  itadf, 
the  possUrilities  it  presents.  The  Ametican,  the  Dane, 
and  the  German  are  there  already,  and  have  captured 
some  of  the  most  fruitful  fields  it  affords  for  enter- 
piisc.  If  what  remains  does  not  at  present  <^er  any 
^-ast  opening  for  special  branches  of  British  energy, 
it  is  at  least  not  a  market  to  be  passed  by.  "  These 
rich  regions,"  says  Mr.  Cook^,  "  wfll  be  to  Russia's 
mighty  millions  what  our  Colonies  are  to  the  Bnti&h 
Isles.  They  will  harbour  her  surplus  populations. 
Even  now  Russian  immigrants  into  Siberia,  peasasts 
though  they  be,  are  supplying  the  London  maiket 
with  butter,  and  as  they  reap  their  crops  with  American 
luu-vesters,  discuss  «ith  intelligence  the  rival  perform- 
ances  of  machines  frfnn  MOwaukee  or  Cfaicsgo." 

Mr.  Cooke's  description  of  the  British  podtim  in 
the  commercial  rivaliy  of  the  nations  far  Siberian 
trade  is  not  pleasant  reading.  It  is  but  natural  that 
Russian  firms  ^uld  start  branches  in  Siberia  or 
found  independent  enterprise5.  But  foreigners  too  are 
active  and  successful.  The  Danes  and  the  Americans 
have  worked  wonders  in  two  branches  of  the  agricul- 
tural conditions  of  the  country.  The  Germans  give 
proof  of  thdr  ca[>acity  to  study  and  adapt  (heir  ways 
and  wares  to  the  customs  and  reqniremenls  of  the  in- 
habitants. The  Swedes  share  with  the  Danes  the 
market  for  dstry  accessories.  The  French  have 
se'zed  something  of  the  demsnd  for  fancy  goods  and 
toilet  articles,  the  Belgians  for  gnns,  sud  the  Aos- 
trians  for  scythes  and  sickles.  EngUshmen  maiiitmn 
their  reputation  for  first-class  qoality  in  a  variety  of 
goods,  and  for  the  high  price  which  pieclodes  their 
adoption.  And  the  irony  of  it  is  that  it  is  Great  Britain 
that  for  the  most  part  furnishes,  the  ftmds  that  enable 
the  Siberian  peasants  to  provide  themselves  in  in- 
creasing abundance  with  separators  and  dairy  appli- 
ances from  Denmark  and  Sweden,  and  with  agricul- 
tural machineiy  from  the  United  States.  The  British 
maouracturing  market  supplies  nothing,  and  these  two 
branches  of  trade  afford,  in  Weatem  Siberia  at  least, 
the  principal  and  indeed  the  sole  opportnoities  that 
faai-e  hitherto  arisen  for  fmeign  importation  of  any 
appredaUe  extent. 

.  Nothing  is  more  ranarkaUe  in  the  cmnmeidal 
hi!  tory  of  the  la&t  generation  than  the  growth  ttf  the 
butler-making  industry  of  Western  Siixrria.  It  is  one 
of  the  first  results  of  tlie  con&tiuctioo  of  the  railway, 
^nd  from  the  point  uf  view  of  the  general  well-being 
of  the  peasant  population  the  most  {vomiUng  oat- 
crop  of  the  conditions  now  prevailing.  It  is  at 
present  (he  main  resource  of  the  inliabitants  of  the 
entire  region.  During  the  succession  of  bad  har\*ests 
previous  to' last  year,  which  mppled  the  earnings  of 
the  peasuits  and  entaDed  a  genenl  stagnatkm  of 
business  in  a  country  ochisively  dqicndoit  on  the 
crops  ss  Western  Siberia,  the  income  derived  fh« 
the  sale  of  thdr  mOk  and  butter  saved  the  peaaiata 
from  much  of  the  snfiisring  and  destitution  that  most 
otherwise  inevitably  have  befidlm  them.  Previoas 
to  1893  DO  butter  was  produced  in  Siberia  Cor  export 

abroad.   The  first  to  nuke  (fiiUMK-lwfeF>  madem. 
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nelhcds  in  Sibeiia  vas  an  Englinh  woman  manied 
to  a  Rnisian,  whose  daiiy  fatm  at  Cfaernaia  Reitch  Ita 
in  the  district  of  Tinmen,  was  ifl  1886  the  only  one 
in  Siberia,  and  is  still  a  well-known  modd  of  its 
kind.  The  initial  difficulties  encountered  must  have 
been  very  depressing.  No  experienced  hands  were 
to  be  found,  the  peasants  did  not  understand  that 
cows  bad  to  be  propeily  fed  or  attended  to,  the 
distances  were  enormous,  and  communications  were 
non-existent  or  primiiivej  while  the  people  in  general 
had  but  taint  Ideas  as  to  the  diifTerence  between 
cheese  and  butter  and  how  they  were  to  be  eaten. 
In  1893  Mr.  Wolkoff,  a  Russian,  opened  near 
Kourgan  the  first  dairy  producing  butter  for  export 
beyond  the  Urak :  14^400  lbs.  were  exported  Iq 
1894.  Ten  years  later  bulta-maldng  bad  become 
tbe  staple  industry  of  the  conntry  as  regards  inter- 
national trade,  and  the  chief  resource  of  its  peasant 
population.  Over  z,ooo  dairies  are  now  scattered 
oi'er  Western  Siberia,  their  export  in  1903  being 
2,185,000  pouds,  or  78,904,720  lbs.  Butter,  thanks 
solely  to  the  Siberian  supply,  now  occupies  the 
sixth  place  in  value  in  the  Russian  export  tradr 
and  promises  to  exceed  all  other  items  excef  t 
grain.  The  British  market  is  Siberia's  largest 
customer,  Denmark  acting  as  a  forwarding  agent.  In 
1899,  tbe  import  from  Russia  was  so  inconsider- 
able as  to  be  merely  indoded  in  the  Board  of 
letnms  nnder  other  countries."  In  1900,  it  forced 
its  way  to  an  individual  heading,  the  exports  from 
Rusna  amounting  to  378452  cwls.  Last  year,  the 
butter  exports  from  Russia,  mostly  from  Siberia,  were 
valued  at  about  30,000,(00  rouble?. 

Uarortnnately,  as  Mr.  Cooke  shows.  Great  Britain, 
though  the  largest  producer  of  the  manufactured  pro- 
duct, has  no  share  in  supplying  the  dairy  accessories 
in  local  demand.  "  The  parchment  used  for  packing 
the  casks  is  Russian,  Flemish,  or  German.  Tbe 
casks  ate  made  locally  from  beach  staves,  impaled 
moilly  from  Germai^  by  rail,  though  also  from  Den- 
mark. Tbe  coloors  used  for  ctdouring  the  butter 
the  yellow  tinge  required  by  the  British  market  are 
chiefly  Danish,  though  Russian  colours  are  also  in 
use.  .  .  .  The  separators  are  almost  entirely 
Danish,  or  Swedish,  a  well-known  Stockholm  article 
easily  holding  the  field."  Agents  of  tbe  Stockholm 
and  Copenhagen  makers  of  dairy  appurtenances  work 
the  country  thoroughly,  and  every  butter  office  is  a 
practical  advertisement  of  their  articles.  The  price 
lists,  catalogues,  instructions,  illustrated  sheet  adver- 
tisements, and  coloured  juctorial  representations  of 
the  machines  at  work  are  met  with  in  all  directions, 
and  are  all  in  tbe  Russian  language,  with  tmmeys, 
iiKasares,  weights,  dimenrions,  &c.,  in  equivalents 
understood  \j  the  peo[de. 

It  is  much  the  same  with  agticultural  machi- 
Miy.  Here  the  Americans  have  made  the  maiket 
thdr  own.  The  vast  expanses  of  their  own 
continent,  and  somewhat  similar  conditions  of 
culti\*ation,  give  them  an  advantage  in  compe- 
■Itim  with  other  natkms.    The  distinguishing 


characteristics  of  the  machines  are  lightness,  sim- 
plicity, and  ease  of  use,  while  stress  of  competitioB 
has  reduced  prices  to  the  means  of  the  peasant  culti- 
vator. Mr.  Cooke  says  that  the  almost  universa> 
monopoly  acquired  by  the  United  States  is  shown  on 
interviewing  the  owners  or  managers,  examining  their 
stores,  or  studying  their  catalogues.  "  Russian  and 
American,"  not  "Russian  and  Foreign,"  machines- 
are  everjMvhere  advertised.  American  machines  are  at 
almost  every  depot,  Russian  manufacturers,  at  their 
own  establishments,  exhibiting  them  along^de  their 
own  similar  articles.  What  competition  there  is 
bears  an  inler-American  rather  than  an  international 
charrc*er,  New  York,  Chicago,  Auburn,  Milwaukee^ 
and  other  contendmg  centres  of  manufacture  dis- 
puting the  field.  *'  This  new  and  promising  market,'* 
»ys  Mr.  Cooke,  "has  been  conquered  a  careful 
study  of  the  requirements  and  peculiarities  of  Stberiao 
climatic  and  trading  conditions  generally,  and  espe- 
cially uf  tbe  demands,  preferences,  ani  prejudices  of 
the  peasant,  who  is  the  sole  buyer.  Ibe  machine  is 
made  for  the  man,  and  not  the  man  for  tbe  machine." 
It  is  worthy  of  note  that,  including  the  extreme  Far 
Eastern  ports,  there  is  no  American  official  of  any 
kind  in  the  length  and  breadth  of  Siberia. 

In  Siberia  proper,  Germany  has  the  larger  share  of 
the  general  machinery  market,  apart  from  agricul- 
tural, though  it  is  rivalled  by  the  United  States  and 
Great  Britain  in  Far  Eastern  ports.  The  chief  causesof 
German  preduminance  would  seem  to  be  ( ■ )  superior 
cheapness,  (2)  lightness  and  general  correspon- 
dence of  goods  to  requirements,  (3)  greater  pushing 
of  goods  and  willingness  to  accept  business  however 
small  as  well  as  to  meet  all  possible  suggestions  and 
adaptationB,  (4)  the  presence  of  German  resident 
firms  or  business  men  at  the  bigger  centres  and 
periodical  visits  of  representatives,  (5)  the  greater 
cnirency  of  the  German  language  in  business  circles, 
tbe  practical  nature  of  their  catalogues,  price  lists, 
and  terms,  the  facilities  they  proffer,  the  initial  risks 
they  are  wflling  to  run  in  order  to  start  business,  and 
in  general  their  undoubtedly  superior  knowledge  of 
the  country  and  its  business  customs  and  ways. 

Mr.  Cooke's  explanation  of  the  failure  of  British 
traders  to  get  any  considerable  portion  of  (he  Siberian 
trade  has  little  that  is  novel  in  it.  British  goods  are 
not  pushed,  or  the  requirements  of  the  maiket 
studied.  "  Much  is  lost  by  not  pushing  English 
goods.  Tbey  hax'e  to  be  sought  even  when  they 
are  heard  of  at  all.  British  articles  are  neither  ac- 
cessible nor  forthcoming,  and  in  Siberia  it  is  the 
article  on  the  spot  that  is  bought.  British  cata- 
logues are  not  drawn  up  for  Siberian  customers, 
but  such  as  appear  in  Siberia  are  looked  upon  as 
undecipherable  puzzles.  Among  other  things,  the 
exact  weight,  gross  and  net,  so  important  for 
calculating  duty  and  fieight,  is  seldom  given,  or  i& 
given  in  intricate  figures  and  measures.  It  is  a 
trite  subject,  but  I  can  but  repeat  what  I  have  heard 
everywhere.  *  The  English  are  too  proud,'  was  a 
favourite  expressicn  o^,g<^J<^^Q^^^maa 
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rivals  in  some  centres  employed  another  tenn, 
implying  inaction.  It  is  tmly  natonl,  however, 
from  the  %-eTy  nature  of  the  conntry,  its  diiitances, 
and  its  population,  that  the  articles  which  sell  are 
those  that  are  brought  there,  and  not  those  that  have 
to  he  first  heard  of,  and  then  sought  out  and  ordered 
through  second  or  third  hands."  Add  that  in  a 
■country  where  all  trade  is  on  a  credit  basis  the 
British  trader  requires  cash  and  eschews  cheapness, 
■and  it  is  not  surprising  that  British  exports  to  Siberia 
Temain  comparatively  insignificant.  "  Sure,  solid, 
and  select,"  says  Mr.  Cooke,  **  would  seem  to 
<haractetise  British  bunness  activity,  but  the  range 
4bus  covered  is  a  circumscribed  (me." 


THE  AUSTRALIAN  MEAT  TRADE.* 

'Within  the  I^t  few  years  beef  and  mutton  have 
^lecome  staple  articles  of  Australian  export,  yet  it  is 
-not  so  ver>'  long  ago  whm  such  a  result  was  deemed 
impossible,  at  any  rate  so  far  as  shipments  of  fresh 
tneat  were  concerned.  For  a  considerable  period  the 
-over-sea  consignments  consisted  of  tinned  meats,  for 
which  there  would  have  been  a  larger  demand  bad 
the  tins  presented  a  more  attractive  appearance  and 
been  of  smaller  size.  With  the  establishment  of 
regular  and  speedy  steam  communication  between 
Europe  and  Australia,  accompanied  by  the  neces- 
-sary  provision  of  cold-storage  accommodation,  tUe 
Australian  meat  export  trade  became  rapidly  de- 
-veloped.  the  quantity  shipped  in  1903  being 
102,925,879  lbs.,  v:due  ^1,402,993.  Two  years 
fireviously,  in  1901,  the  quantity  was  189,263,239  lbs  , 
■value  1,989,455,  the  drought  being  responsible  for 
<he  shortage  in  1903,  which  is  disappearing  during 
>the  present  year.  The  whole  of  the  shipments  are 
made  from  Victoria,  New  South  Wales,  South 
Australia,  and  Queensland,  the  latter  State  furnish- 
ing most  of  the  beef,  which  is  of  first-class 
quality,  by  reason  of  the  abundance  of  rich 
]iasturage  available.  In  1903  -  4,  there  were 
3,481,717  head  of  cattle  in  Queensland,  against 
4,622,978  head  in  the  other  States.  There  are 
■extensive  areas  of  luxuriant  grazing  conntry  in  the 
Kimberley  district  in  Western  Australia,  also  in  the 
northern  territory,  but  in  the  latter  the  rapidity  with 
which  the  ground  becomes  covered  with  dense  scrub 
■constitutes  a  source  of  difficulty.  In  the  number  of 
■sheep  New  South  Wales  leads  the  way  with 
28,656,501,  Victoria  following  with  8,774,731, 
<iueensland  wiih  8,392,0(4.  Soulh  Australia  with 
5'350.258.  Western  Australia  with  2,600,633,  and 
Tasmanian  with  1,597,053  forming  a  total  of 
55,371,220.  In  i8gi  the  number  was  106,421,168, 
the  decrease  being  a  result  of  the  great  drought, 
which  was  not,  however,  an  unmitigated  calamity, 
because  when  the  number  of  sheep  is  unduly  large  the 
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quality  of  both  meat  and  wod  must  necesiuily  be 
inferior.  With  fewer  dieep  and  abnndanoe  of  feed  the 
coiuiliticms  become  revened.  At  the  present  time  tbe 
great  object  of  Aostralian  pastoralists  Is  to  secure, 
quality  in  preference  to  quantity.  In  1904-5  there 
was  a  considerable  increase  in  the  number  of  sheep, 
and  it  is  anticipated  that  within  the  next  few  years 
the  figures  of  1891  will  be  approached,  unless  pastor- 
alists, profiting  by  the  experiences  of  recent  years, 
refrain  from  overstocking.  The  importance  of  tbe 
pastoral  industry  is  recognised  in  all  tbe  States,  and 
in  New  South  Wales  the  land  laws  are  being  amended 
with  a  view  to  stimulating  pastoial  as  wdl  as  agri- 
cnltutal  production.  The  work  of  meat  sUnghter- 
i  ig  and  preserving  is  10  ducted  on  an  ext  n- 
rive  scale.  In  New  South  Wales  the  capadty  of 
the  boiling-down  works  is  stated  at  633,900  head  of 
cattle,  or  16,965,000  sheep ;  of  chilling  works,  488,500 
head  of  cattle,  or  5,422,800  sheep ;  of  fireezing  works, 
75,500  head  of  cattle,  or  3,150,000  sheep;  and  of 
preserving  works,  18? ,000  head  of  c  ittle,  or  5.545,000 
sheep;  representing  a  total  of  1,400,900  head  of 
cattle,  or  29,982,800  sheep.  The  number  of  carcases 
treated  in  refrigerating  works  during  1903  was  3.666 
cattle  and  299,131  sheep;  and  in  meat  presening 
works  7,794.  cattle  and  188,248  sheep.  In  Queens- 
land there  were  16  boiliDg  down,  fiee^g  and  other 
works,  in  which,  during  1903,  922  cattle  and  110 
sheep  were  bnled  down ;  108,343  cattle  and  102,007 
sheep  killed  for  freezing;  and  16,409  cattle  and 
13.309  sheep  killed  for  preserving;  the  total  output 
being  66,483,364  lbs.  frozen  beef,  4,906,991  lbs. 
frozen  mutton,  9,773,112  lbs.  prcEerved  beef,  and 
498,416  lbs.  preserved  mutton.  In  Victoria  there 
were  14  freezing,  &c.,  establishments,  tbe  united  oat- 
put  in  1903  including  294,906  frozen  sheep,  7,237 
cwt.  ftatm.  mutton,  1,424  frozen  cattle,  and  7,237 
cwt.  preserved  mutton.  The  meats  are  exported 
in  four  diftrent  forms — fresh,  frozen,  chilled,  and 
smoked.  The  trade  in  fresh  meat  is  almost  wh<dly 
inter-State.  Respecting  the  relative  merits  01 
chQled  and  frozen  meats,  there  exists  coosider- 
able  difference  of  opinion,  but,  as  a  matter  of  feet, 
frozen  meat  constitutes  the  bulk  of  the  orer-sea 
exports,  chiefly  to  Europe  and  South  Africa,  being 
greatly  appreciated  in  the  latter  country,  where  it 
commands  a  ready  sale  in  preference  to  that  from 
elsewhere.  The  exports  of  Australian  preserved 
meats  in  1903  totalled  11,009.277  Ibi.,  value j^io8,8o2. 
Considerable  quantities  of  salted  meats  are  also  ex- 
ported, chiefly  to  South  Africa  and  the  Hdlii^tines. 
There  is  likewise  a  large  and  increasng  tnde  in 
rabbits,  hares,  &c.,  the  quantities  exported  in  1903 
being— New  South  Wales,  787,574  pairs;  Sos^ 
Australia,  119,362  pairs;  Victnia,  3.501,511  pairs. 
In  1904,  the  Victorian  exports  were  about  the  same 
as  in  1903.  It  is  officially  stated  that  the  rablnu  are 
neadily  increasing  in  nnmbers  in  Queensland,  New 
South  Wales,  and  Victoria,  and  in  the  two  fomer 
States  they  constitute  a  prolific  source  of  difficulty  to 
paztoraliits.  Theif,,^;f^g;^^p<3o^4<l»>>l^ 
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A  single  pair  of  rabbits,  if  left  andiitiirbed,  will,  all 
things  being  favourable,  have  augmented  their  num- 
bers to  four  and  a  half  millions  in  four  years. 


TRADE   OP  JAPAN. 

The  report  on  the  trade  of  Japan  for  the  year  1904, 
just  issued  by  the  Foreign  Office,  and  prepared  by 
Mr.  G.  Barclay,  Secretary  lo  His  Majesty's  Legation 
at  Toldo  (No.  3.377,  Annual  Series),  shows  that, 
thanks  to  the  long  period  of  cautious  trading  which 
followed  the  economic  crisis  of  1899- iqoo,  Japan's 
trade  was  in  a  thoroughly  healthy  condition  when  war 
broke  out,  and  since  ^en  it  has  suffered  comparatively 
little.  Not  only  has  Japan  been  in  almost  oninter- 
Tupted  possession  of  the  command  of  the  neigh- 
bouring seas  so  that  her  foreign  trade  has  not  suffered 
Stfious  inconvenience  from  the  enemy's  cruisers,  ho* 
crops  last  year  were  very  abundant,  the  yield  of  rice 
and  silk  being  higher  than  ever  before.  Owing  to 
these  circumstances  Japan  has  hitherto  borne  the 
slrun  of  the  war  with  remarkable  ea^e.  Her  foreign 
trade  has  reached  a  level  not  only  in  imports  but  also 
in  exports  considerably  higher  than  that  of  any 
previous  year.  Particular  industries  have  suffered, 
notably  the  silk  manubctutes  for  the  home  market, 
and  the  smaller  manufacturers  and  traders  have  many 
of  them  felt  the  {nnch  of  restricted  credit,  but  the 
year  has  passed  without  any  failures  of  importance. 
On  the  other  hand  many  industries,  particularly  farm- 
ing and  silk  manufactures  for  the  foreign  market,  as 
well  as  those  industries  which  have  helped  to  supply 
the  war's  requirements,  have  enjoyed  a  period  of 
great  prosperity.  It  has  been  the  policy  of  the  Go- 
vernment, says  Mr.  Barclay,  to  purchase  as  much  as 
possible  in  Japan— it  has  been  asserted  that  70  per 
«eBt.  of  the  war  expenditure  has  been  spent  at  home 
— and  there  ue  many  examples  of  stinging  in- 
dustries which  have  been  hdlt  np  Into  successful 
•concerns  by  the  large  demands  on  their  capacity. 

Mr.  Barclay  thinks  it  reasonable  to  assume  that 
the  payment  of  the  successive  instalments  of  the 
domestic  loans  already  floated,  amounting  to 
^28,570,000,  and  the  additional  taxation  impased 
by  the  Diet,  will  sufhce  to  prevent  any  serious 
inflation  of  the  currency.  The  additional  taxation 
amounts  to  some  £7,$oo,ocx)  for  the  year  1905-6, 
bringing  the  total  increase  in  the  people's  burdens 
from  the  beginning  of  the  war  to  nearly  ;^i4.ooo,ooo, 
or  something  like  81  per  cent,  of  the  total  revenue 
from  taxation  in  1903-04.  How  far  the  country's 
general  industries  will  be  al^e  to  bear  these  increased 
taxes,  of  which  one  is  an  import  duty  of  15  per  cent. 

valorem  on  rice,  remains  to  be  seen,  but  the  ease 
with  which  the  domestic  loans  have  been  taken  up, 
and  the  fact  that  the  deposits  in  the  leading  banks 
and  the  Post  Office  banks  show  material  progress 
for  the  year  ore  hopeful  symptoms.  The  following 
table  shows  the  deposits  at  the  end  of  1904  as  com- 
pared with  December,  1903 :  — 


Depoiits  in  the     December,  1904.  DMMiBcr,  iwj. 

£  £ 
Bank  of  Japan    1,268,000  .^,oco 

Tokio  Associated  Banks  15,830,000  14,456,000 
Post  Office  Savings' Bank  3,891,000  ..  3,191,000 
It  will  be  sera  from  the  following  table,  com[Mlcd 
by  Mr.  Barclay  from  the  Finance  Department's 
Monthly  Costcuns  Returns,  that,  as  compared  with 
1903,  the  increase  in  the  total  volume  of  Japan*s 
foreign  trade,  as  recorded  in  the  Customs,  amounted 
during  the  past  year  to  ;^'8,566,i5q,  or  nearly  14  per 
cent.  Imports  increased  in  value  by  over  /5.500,ooo, 
or  17  per  cent.,  and  exports  by  over  j^3,ooo,ooo,  or 
10  per  cent.: — 

Value, 

Veari.       Importt.  Exports.  Total. 

£  £  £ 

1904    37.902,567      32.59'.2ifi  70,493.783 
1903    3».3;4.«So      29.553,374  61,927,62^ 
1902    27.739.a3a      26,368,320  54,107,552 
Briefly  speaking,  it  may  be  said  that  the  imports 
which  show  declines,  and  the  exports  which  show 
most  progress,  were  manufactured  or  partly-wrought 
products — a  very  satisfactory  indication  of  the  deve- 
lopment of  the  native  industries. 

The  following  table  shows  approximately  the  gold 
reser^-e  and  note  issue  of  the  Bank  of  Japan  at  the 
close  of  1904.  and  the  two  preceding  years : — 
Tears.  Gold  Reserve,  Note  Issue, 

£  £ 
1904  8,525,000  29,200,000 

1903  11,930,000  23,750,000 

1902  11,010,000  23,540,000 

The  value  of  imports  from  the  British  Empire  was 
24  per  cent,  higher  in  1904  than  in  the  previous  year, 
its  share  in  Japan's  Customs  Bm<Mmting  to  41  per 
cent,  of  the  whole,  as  against  39  per  cent,  in  1903. 
The  Empire  still  maintains  the  second  place  as  a 
customer  of  Japan,  though  her  shore  in  the  total 
exports  has  fallen  from  23  to  21  per  cent.  Having 
regard  to  the  United  Khigdom's  position  as  the 
principal  source  of  supply  for  ships,  for  steam  coal,  and 
for  certain  classes  of  textiles,  needed  for  army  purposes, 
it  is  not  surprising  that,  is  1904,  she  dionld  have  bad  a 
much  larger  share  in  Japan's  custom  than  in  ordinary 
years,  and,  in  effect,  Japan  has  taken  from  her  54  per 
cent,  more  than  in  1903.  the  value  of  the  increase 
being  ;^2,68i,ooo,  or  48  per  cent,  of  the  total  increase 
in  Japan's  imports.  With  20  percent,  of  the  total 
imports  the  United  Kingdom  has  resumed  her  place 
at  the  head  of  the  list  which  she  had  always  held  until 
India  passed  her  in  1903.  The  strengthening  effect 
wUcfa  the  demand  created  by  the  war  has  had  upon 
certain  branches  of  Japanese  industry  applies  with 
special  force  to  the  workers  in  cotton  mills.  For  these 
1904  was  so  prosperous  that  several  of  them  have 
planned  important  additions  to  their  establishments. 
Six  of  them  have  set  up  1,800  new  power  looms,  an 
addition  of  nearly  50  per  cent,  to  their  present  plant. 
It  is  very  possible,  Mr. 
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thne  to  come  the  imports  of  fancy  textiles  will  not  be 
materially  affected,  "  but  in  the  cheaper  cottons  and 
vroollens  British  manufacturers  must  be  prepared 
not  only  for  the  loss  of  the  Japanese  maiket,  bat  also, 
what  is  more  important,  for  keen  Japanese  competi* 
tion  in  China."  The  figures  for  the  yaa  indicating,  as 
they  do,  increased  imports  into  this  country  of  certain 
lines  of  textiles  which  Japan  is  well  able  to  produce  in 
fufScient  quantities  for  normal  use  berself,  most  not 
be  taken  as  any  guide  for  the  future.  1894  saw  no  in- 
terruption in  the  constant  decline  in  the  foreign  yam 
trade,  which  has  marked  recent  years.  There  has  been 
practically  no  demand  for  this  British  staple,  except 
for  i6's  and  24*5,  which  are  used  for  special  purposes, 
and  the  value  of  the  trade,  which  a  few  years  ago  used 
to  average  dose  on  ^^1,000,000.  has  now  fallen  to 
jf35.ooo. 

The  figures  for  machinery  and  engines  ate  fairly 
satisfactory  in  1904  as  compared  with  1903,  but  less 
IK)  if  the  comparison  is  for  a  longer  period,  as  will  be 
seen  from  the  following  table : — 


Values. 


Utiitad 

Unitfd 

Year. 

Kiagdom. 

Sutei. 

£ 

£ 

I901 

659.000 

288,000 

1902 

335000 

285,000 

1903 

415,0:0 

294,000 

1904 

492,000 

371,000 

Gennany. 

£ 

187,000 
112,000 
82,003 
115,000 


The  Americans  are  able  to  deliver  quicker,  partly 
because  of  larger  capacity  and  partly  because  many 
standard  machines  are  kq>t  in  stock,  and  they  possess 
a  great  advantage  by  reason  of  their  snpreoiacy  in 
electrical  machinery.  In  some  branches,  such  as 
textile  machinery  and  heavy  machinery,  the  United 
Kingdom  muntains  its  pre-eminence,  bnt  in  the 
great  variety  of  smaller  machines  both  the  United 
States  and  Germany  are  competing  strongly.  Mr. 
Barclay  points  out  that  not  only  in  machinery  but  in 
many  other  articles,  the  buyer  of  American  goods  is 
better  able  to  estimate  oltinute  cost  than  in  the  case 
of  British  manufactures.  "The  American  maker 
generally  issues  priced  cautogues,  and  will  state 
discsimt  in  an  accompanying  letter;  his  prices  are 
usually  for  machines  pocked  and  delivered  on  the 
cars.  The  American  railway  company  taking  charge 
of  the  goods  will  quite  a  through  rate  of  freight  per 
100  lbs,  from  the  factory  to  the  port  of  destina- 
tion." Given  an  American  catalogue  with  the  discounts  . 
the  weights  of  the  machine,  and  the  through  rale 
of  profit,  it  is  an  easy  matter  to  estimate  the  laid- 
down  cost.  Many  Briti^  manufacturers  will  not 
quote  discounts  except  against  specific  enquiries. 
Packing  is  often  an  unknown  extra.  So  are  the  rail 
and  steamship  charges.  As  a  result  the  resident 
merchant  finds  it  difficult  to  quote  prices  wilboot  a 
reference  home,  and  thus  many  an  order  finds  its 
way  to  America  because  the  total  cost  can  easily  be 
reckoned,  and  a  price  quoted  without  delay. 

or  the  tonnage  crossing  the  Pacific  between  Japan 


and  North  America  in  1904,  41  per  cent,  was  undt'' 
Ihe  British  flag,  but  Mr.  Barclay  shows  that  these 
figures  do  not  fairly  represent  the  situation.  The 
only  wiiolly  Briti^  line  on  the  trans-Pacific  trade 
having  regular  sailings  is  the  Canadian  Pacific,  with 
an  average  tonnage  despatched  last  year  from  Yoko- 
hama to  Vancouver  of  65.862  tons,  or  15  per  cent,  ol 
the  total.  The  M  British  sailings  fmn 
Francisco  and  Putland,  a^regoting  48,893  tons, 
were  under  charter  to  American  trans-continental 
railways,  and  of  the  steamers  under  the  British  flag 
which  left  at  irregular  intervals  for  Tacoma,  Victoria, 
and  Paget  Sound,  12  in  all,  aggregating  54,097  tons, 
the  majority  took  cargo  from  Japan  engaged  for 
them  by  the  Japanese  steamship  companies,  whose 
steamers,  in  consequence  of  the  war,  had  been  tem- 
porarily withdrawn  from  the  Pacific.  German  ship- 
jHng,  with  15  per  cent,  of  the  total  foreign  tonnage, 
showi  an  increase  of  24  per  cent.  The  establishnwnt 
by  the  North  German  Lloyd  of  a  service  between 
Australia  and  Yokohama,  calling  at  the  German  New 
Guinea  ports,  dese^^-es  special  mention. 


CARE  OF  THE  AGED  IN  BELGIUM. 

Under  the  law  of  May  lotb,  1900,  it  was  pro- 
vided that  a  pension  of  65  fioncs  {£2  I2s.)  diould 
be  granted  to  every  Belgian  workman  being  in  » 
state  of  need,  and  having  bis  tesidence  in  Beldam, 
who  had  reached  the  age  of  65  on  Janoaiy  ist, 
1901.  Wokmai  who  were  at  least  55  yean  of 
age  on  January  ist,  1901,  were  to  be  allowed  tbe 
same  privileges  when  they  reached  the  age  of  65, 
bnt  tfaose  under  the  age  of  58,  at  the  same  date, 
were  excluded  from  tbe  benefit  of  the  grant,  if  (or 
a  period  of  at  least  three  years  they  should  not  h»\^ 
made  deposits  with  the  Government  annuity  fond 
of  at  least  4s.  9d.  a  year,  forming  a  total  of  14s.  3d. 
The  qualifications  for  receiving  the  annual  pension  of 
£t  izs.,  are  as  follows,  according  to  a  recent  leport 
the  United  States  Consul-Geneial  at  Antwerp : — 
(I)  The  pensioner  must  be  a  Belgian  snt^t;  <s> 
most  redde  in  Belgium ;  (3)  most  be  at  lent  65 
yean  old;  (4)  must  be,  or  have  beoi,  a  lobonter; 
(5)  tnnst  be  in  wodt.  Labooreis,  for  the  purposes 
of  this  Act,  ate  defined  as  men  and  women  who 
work  for  wages  with  their  hands,  for  a  master,  and 
are  paid  for  their  time,  or  by  the  piece ;  and  who 
work  on  the  premises  of  the  master  or  at  home.  No 
distinction  is  made  between  the  domestic  servant,  the 
farm  labourer,  and  the  factory  hand.  Those  whose 
past  lite  corresponds  with  the  above  defimti<»,  are 
considered  ex-workmen.  The  wife  or  Ihe  widow  of  a 
labourer  or  ex-labourer  is,  for  the  purposes  <it  thtt 
Act,  also  eonsideied  a  kbonrer.  lliose  are  cob- 
ndered  to  be  in  need,  for  the  purposes  of  this  Act 
whoae  resoarcn  ore  insnffident  to  meet  their  obliga- 
tions without  asaiatance,  and  to  establish  this 
qualification  the  following  dicumstanm  are  taken 

into  considerati(Ki.  ji)  The  « 
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persoD,  of  his  wife,  and  cf  his  children,  and  his 
telaiives  living  with  him  ;  (2)  the  \alue  of  their 
persona]  property  sod  of  the  premises  which  tbey 
rent ;  (3)  the  nature  of  their  savings,  if  any ;  (4)  the 
amount  of  public  charity  received,  &c. ;  (5)  the  cost 
of  house-keeping  compared  with  that  of  the  other 
labourers  in  the  same  trade  and  in  the  same  neigh- 
bourhood, taking  into  consideration  the  number  and 
age  of  those  who  compose  the  bmily ;  the  care  of 
the  infirm  and  skk  ;  (;)  rent,  taxes^  &c. 

All  foreigners,  no  matter  what  may  be  the  legisla- 
tion of  their  country,  or  the  length  of  their  residence 
in  Belgium,  are  excluded  from  the  benefits  of  this 
law,  unless  they  have  become  naturalised.  However, 
a  foreign  woman  who  marries  a  Belgian,  becomes  a 
Belgian  subject  and  remains  such  even  after  the  death 
of  her  husband,  so  long  as  she  resides  in  Belgium. 
All  who  solicit  the  old-age  pension  must  make  their 
request  in  writing  to  the  burgomaster  of  their  city,  town 
or  village  before  January  1st  of  the  year  during  which 
the  pension  is  to  begin.  The  application  must  give 
the  name,  age,  nationality,  profeuion,  and  residence 
of  the  person,  u  well  as  a  fall  description  of  his 
financial  circumstances.  The  burgomaster  will  then 
refer  the  application  to  what  is  kaowa  as  the  com- 
mittee of  patronage,  a  local  body  which  has  under 
i»  supervision  all  matters  relating  to  workman's 
dwellings  and  charitable  institutions.  It  is  the 
committee  of  patronage  which  decides  upon  the 
merits  of  all  applications  and  which  advises  the 
applicant  and  the  governor  of  the  province  of  its 
decisions.  From  the  Boding  of  the  committee  there 
it  an  appeal  to  the  governor  of  the  province.  The 
final  decUioas  are  transmitted  by  the  governor  to  the 
Minister  of  Industry  and  Labour  at  Brussels,  and 
the  Burean  of  Labour  ordeis  the  payment  which  is 
made  in  two  instalments  of  ^\  through  the 
local  post  offices,  where  the  beneficiaries  must 
appear  in  person  and  sign  thtir  receipts.  The 
Department  of  Commerce  and  Labour  sends  to 
the  Burgomasters  during  the  month  of  January 
of  each  year  a  list  of  the  persons  residing  in  their 
districts  who  receive  the  pension.  The  burgo- 
master notes  on  his  list  all  deaths,  and  changes  of 
res*dence,  and  any  change  in  the  financial  circum- 
stances of  a  pensioner  which  may  have  taken  place. 
If  the  condition  of  a  pensioner  is  found  to  have 
jmprored  during  the  year,  and  he  is  able  to  maintafai 
hhnself,  the  pension  ceases.  TUs  pennon  of  £z  i2s. 
per  annum  does  not  prevent  the  pensioner  from 
receiving  further  relief  from  the  board  of  public 
charity.  No  person  of  the  age  of  65  may  be 
considered  in  want  whose  revenue  for  his  own  use 
amounts  to  ^^14  per  annum,  and  no  married  couple 
of  the  age  of  65  can  be  considered  in  want  and  receive 
benefits  under  this  Act  whose  jtnnt  inc<Hne  amounts 
to  j£'24  per  annum.  Employes  of  the  State,  especially 
postmen,  rural  police,  &c.,  who  are  pensioned  by 
the  State  treasury  cannot  be  conadered  as  labourers 
under  this  Act,  bat  those  having  been  employed  by 
the  Government  railway  miy  be  so  considered.  ■  The- 
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number  of  old  age  pensioners  now  on  the  list  and 
receiving  aid  from  the  Belgian  Government  is  som:- 
thing  over  20o,ccxi. 


CONSUMPTION  OP  HORSEFLESH  IH 
GGRMANY. 

The  iacrea^g  cotunmptian  of  horseflesh  among  » 
large  class  of  people  of  moderate  means  in  Germany,, 
many  of  whom  eat  fresh  m;at  of  any  load  only  oa 
Sundays  and  holidays,  has  bsen  spedally  remuked. 
upon.  There  is  in  the  Grdfswalder  Strasse,  Beriin, 
a  regularly  installed  horse  slaughterhouse,  which  'm 
under  careful  police  supervision  with  a  veterinary 
surgeon  in  attendance  to  ses  that  no  animal  is  killed,, 
the  flesh  of  which,  by  reason  of  disease  or  other  cause,, 
would  be  unfit  for  humin  food.  In  1895  the  whole 
number  of  horses  killed  in  Berlin  for  human  con- 
sumption was  7,267.  In  1903  the  number  had  in- 
creased to  10,815,  ^^'^  '9<^4  ^  about  13,(X» 
Estimiting  that  an  average  sizkl  horse  wiU  yield  230 
pounds  of  edible  fiesh  there  was  derived  from  this, 
source  last  year  about  2,993,003  pounds  of  meit,. 
which  was  sold  for  consompUan  in  64  shsps  which, 
are  specially  licensed  for  that  purpose.  The  United. 
States  Consul- General  says  that  at  Breslau,  which 
bos  a  population  of  about  503,000  against  2,500,oo> 
in  Berlin  and  its  suburbs,  3,800  horses  were  killed, 
kst  year  for  human  fo>d,  so  that  the  proportion  of 
horsefifih  eaten  per  capita  was  much  larger  iDi 
Breslau  than  in  Bjriia.  In  southern  Germ  iny  and 
DOt^^Iy  in  Saxony,  where  the  percentage  of  working 
people  in  minufacturing  districts  is  exceptionally 
large,  the  consumption  of  horseflesh  is  still  greater,, 
and  ifi  constantly  in;reasiag.  The  chdcest  cats  of 
horse  meat  sell  in  Bedui  from  fourpence  to  fivepence- 
per  pound.  Meat  from  the  foreqnarters  or  fi-om  any 
part  of  poor,  old,  or  inferior  horses  sell  as  low  as  three 
half[>ence  and  twopsnce.  The  liver,  however,  is  con- 
sidered a  delicate  morse),  and  fetches  fivepence  a 
pound.  Tlie  inferior  piecei  go  into  the  mill  for 
the  manu^tnre  of  those  strongly-spiced  sausages. 
flavotu«d  with  garlic  that  are  the  favourite  food  of 
many  of  the  poorer  classes  in  Germany.  In  the- 
better  grade  of  these  sansages  pork  is  mixed,  to 
give  the  requi^te  fatness,  and  when  sold  for  con- 
sumption in  Berlin  they  must  be  plainly  labelled 
"  Pferdefleisch  "  (horseflesh).  Outnde  the  munici- 
pality this  regulation  is,  however,  not  enforced,  so 
that  quantities  of  sausages  made  of  horseflesh,  with 
only  a  small  per>centage  of  pork,  veal,  or  other  meat 
in  their  compontion,  are  sold  to  the  country  districts 
or  exported  to  the  neighbouring  countries  as  ordinary 
pork  sausages.  The  American  Consul  adds  that, 
apart  from  the  very  general  sentiment  of  respect  for 
the  horse  as  an  animal  too  noble  and  useful  for  the 
degradation  of  the  slaughterhouse,  there  is  perhaps 
no  good  reason  why  its  flesh  is  not  as  clean  and 
nutritions  as  that  of  hnned  cattle,  an4  the  fact  of  its 
far  greater  cheapness  in  ngttQTO^^^Ki^V&t  \s 
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so  oQtay  as'it  is  In  Gmnany,  makei  the  T^lT-fegvlaflNl 
system  of  honeflcdi  preparation  and  nipply  in  Beriln 
a  real  Imxhi  to  a  large  dasi  of  people. 


GENERAL  NOTES. 


'  lUPKOVEMENTS  TN  TRX  IndTAN  INDIRO  IN- 
DDSTSV. — At  DalsiDgh  Serai  laboratoty  some 
experiments  have  been  carried  on  by  Messrs. 
Bloxam,  Leake  and  Finlow,  the  report  of  which  has 
been  published.  Unfortonately,  great  difficalties  had 
to  be  overcome  owing  to  the  unfurnished  state  and 
limited  accommodation  of  the  laboratory,  but  the 
results  are  said  to  give  promise  of  greater  success 
in  the  future.  Messrs.  Bloxham  and  Finlow  have 
discovered  a  method  of  isolating  pure  Indigotin 
botit  cbeaply  and  in  lai^e  quantities  from  the 
crude  material,  so  much  so  that  it  is  proposed 
to  work  it  conunerchJly,  aldiough  tbe  efficiency 
of  the  process  is  not  yet  exactly  determined. 
More  important  still,  is  tbi  aid  this  discovery 
will  possibly  lend  to  further  Investigation  of  the 
indigo  industry-.  The  red  colouring  matter  was 
also  analysed,  with  a  result  that  much  of  it  was 
found  to  be  present  in  both  the  artificial  and 
plant  indigo,  but  one  was,  it  is  thought,  not 
the  same  as  "indirubin."  Indigo  containing  this 
red  is  of  much  higher  value  than  that  contain- 
ing bloe  colouring  matters  only.  Mr.  Leake  has 
tried  to  improve  (he  hidigo  by  a  process  of  selection 
and  has  succeeded  in  so  Ua  as  in  certain  experi- 
mental plots  at  Dalsingh  Serai,  the  produce  is  as 
much  as  douUed  since  1903.  These  laboratories  are 
now  under  the  Pusa  Institute,  and  are  used  for  the 
ftirtherance  of  everything  aifeciing.  agriculture  by 
original  research.  The  results  obtained  under  the 
old  regime  are  favourable  in  themselves,  but  still 
greater  successes  may  be  expected  when  the  Govern- 
ment undertalie  the  work,  and  when  the  experi- 
menters are  not  hampered  by  lack  of  means  or 
accommodation. 

Motor  Boats  and  Herring  Fishing.— The 
question  of  auxiliary  power  to  sailing  vessels  has 
become  one  of  increasing  importance.  la  the  Shet- 
land Islands,  says  Mr.  Consul  VUliers,  in  his  report 
on  the  Faroe  Islands  for  1904  (No.  3404,  Annual 
Seiies),  it  has  been  declared  vitally  important  for  the 
beiring  fishing.  A  liennne  motor  boat  has  been 
plying  among  the  islands  for  some  time,  but  petro-. 
leiuQ  motors  are  now  chiefly  attracting  public  atten- 
tion. Han  than  cne  fishing  smack  has  already  been 
satisfactorily  supplied  with  a  petroleum  motor,  giving 
a  speed  of  six  or  seven  knots.  The  first  was  a  vessel 
of  about  50  tons.  Smacks  are  thus  enabled  to  enter 
harbours  promptly  with  their  catch,  and  leave  again 
at  will  Sat  the  fishing  banks,  vidiont  waiting  for  the 
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claujee'Qf  v  ftvtibraUe  brene  and  noi  toa  strotig  « 
current.  A  telegraphic  cable  is  abont  to  be  laid 
from  the  ^letland  Islands  to  Faroe  and  Iceland,  and 
win  be  open  forpnbUc  service  on  October  i,  1906: 
Telegraphic  conunuafcation  wiU  be  of  much  sacvk* 
to  British  fishing  companies  since  it  is  very  important 
to  them  that  their  vessels  should  not  -  be  entirely 
isfdated,  espedally  in  ease  of  wreck  or  break-down, 
and  the  cable  must  materially  assbt  in  the  develi^ 
ment  of  the  growing  fishing  industry.  Prices  will  be 
quoted,  and  vessels  will  know  when  and  where  to  sell 
their  fish  to  the  best  advantage,  instead  of  aailng 
vaguely  hence  as  now. 

Persian  Gulf  Trade. — According  to  tbe  Ger- 
man Consul  at  Bushire,  the  imports  of  Bander 
Abbas,  cm  the  Persian  Gulf,  in  the  fiscal  year  ended 
March  31,  1904,  were  valued  at  /340,ooo,  and  the 
exports  were  valued  at  ;^9i,oco.  Tbe  imports  con- 
sist chiefly  of  cotton  textiles  and  yams,  sugar,  tea, 
uid  met^  wares,  of  which  ;^i20,ooo  worth  were 
recdved  from  Great  Britain,  j^i27,ooo  worth  were 
from  the  Britbh  East  Indies,  about  ^^42,000  worth 
from  France,  and  the  remainder  was  fninisbed  by 
Austria -Hungary,  China,  the  Dutch  Indies,  Russia, 
Belgium,  and  Japan.  Four-fifths  of  the  exports  go 
to  British  East  Indies,  and  consist  mainly  of  almonds, 
raisins,  wool,  opium,  and  Persian  carpets.  The 
trade  is  in  the  hands  of  Persian  and  Indian  finof, 
and  the  imported  goods  go  to  Sonth-Eastcm  Persia 
and  Western  Afghanistan. 

Cotton  Gbowino  in  East  Africa.— The  report 
of  Messrs.  Linton  and  Brand  on  tbe  cultivzrion 
of  cotton  in  East  Africl  does  not  point  to 
early  and  extensive  development  of  the  industry  in 
those  regions.  The  settler  intending  to  grow  cotton 
cannot  do  with  a  smaller  capital  than  ;^7SO.  He 
must  be  able  to  train  his  own  oxen,  and  willing  to 
plough  and  do  all  other  necessary  work  until  natives 
are  trained  to  it.  Labour  cannot  be  said  to  be  dear, 
^jjUying  frpm  5s.  4d.  to  13s.  4d.  pet  mensem,  but  it  is 
deficient  both  in  qualify  and  quantity.  The  obvious 
remedy  is  to  bring  till^  implemmts  into  more 
general  use,  but  here  two  difficulties  have  to  be  faced 
r-skiUed  labour  is  unobtainable  to  work  the  imple- 
ments, and  in  certain  districts  cattle  can  scarcdy 
exist.  And  when  the  master  has  produced  his  cotton 
he  finds  it  difficult  to  get  rid  of  it.  "  Just  when 
farmers  are  beginning,  and  in  most  need  of  all 
possible  facilities,  it  is  unfortunate  that  no  col  ton 
market  exists,  and  that  transport,  more  particularly 
sea  transport,  is  in  an  unsatisfactory  state."  The 
nati\-es  are  beginning  to  gtow  cotton,  bnt  they  are 
i^Mtbetic,  and  require  constant  snpervisioo.  Tbe 
eonchision  anived  at^McMVs-  tivia^-md'^mA  fn 
that  ■<  Until  the  labour  qoestkm  is  sol\'ed,  it  wooM 
be  dangerous  for  even  tlw  present  settlers  to  count  on 
cultivating  more  .thaa  a  few  han<ked  acres  ead* 
and,  in  short,  tbe  total  area  cro|^>ed  under  European 
supervision  can  scarcely  exceed  a  few  tboosnd 
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NOTICES. 


CHAIRMANSHIP  OF  COUNCIL. 

On  Motiday,  loth  inst?,  at  theit  firatmeeting, 
the  Council  elected  Sir  Owen  Roberts,  M.A., 
D.C.L.,  F.S.A.,  as  Chsurman  for  thb  ensuing 
year. 

The  various  Committees  were  re- appointed. 


COUNCIL. 

At  the  last  meeting  of  the  Council,  on 
Monday,  loth  inst.,  Sir  Philip  Magnus  was 
elected  a  Vice-President  of  the  Society,  in 
place  of  Mr.  William  Thomas  Shaw,  who  is 
unable  to  accept  the  office. 


APPLIED  ART  SECTION  COMMITTEE. 

A  meeting  of  the  Committee  of  the  Applied 
Art  Section  was  held  on  Tuesday  afterooon, 
nth  inst.  Present;  Sir  George  Birdwood, 
K.C.I. E,,  C.S.I.,  in  the  chair,  Lewis  Foreman 
Day,  F.S.A.,  Gerald  C.  Horsley,  A.  Lasenby 
Liberty,  Halsey  Ricardo,  and  Sir  Thomas 
Wardle,  with  Sir  Henry  Trueman  Wood,  Sec 
retary  of  the  Society,  and  Hemy  B.  Wheatley, 
Secretary  of  the  Section. 

The  arrangements  for  next  session  were 
considered. 


INDIAN  SECTION  COMMITTEE. 

A  meeting  of  the  Committee  of  the  Indian 
Section  was  held  on  Wednesday  afternoon, 
1 2th  inst.  Present: — Sir  William  Lee- Warner, 
K.C.S.I.,  in  t^e  chair,  Sir  Mancherjee  Bhown- 
aggree,  K.C.I.E.,  M.P.,  Sir  George  Birdwood, 
K.C.I.E.,  C.S.I.,  F.  C.  Danvers,  General  J. 
Michael,  C.S.I.,  Thomas  H.  Thornton.  C.S.I. , 
U.C.L.,  Sir  Raymond  West,  K.C.I.E.,  LL.D., 
Arthur  N.  WoIUston,  C.I.E.,W.  Martin  Wood, 
with  S.  Digby,  Secretary  of  the  Section. 


•  PRACTICAL  EXAMINATIONS  IN  MUSIC. 

The  practical  examinations  in  Music  were 
not  concluded  this  year  until  the  5th  July,  too 
late  for  the  results  to  be  included  in  the 
Report  of  the  .CovaciU  They  tasted  for  11 
days. 

The  examination  was  conducted  by  Dr. 
Ernest  Walker,  M.A.,  and  Mr.  Bumham 

Homer. 

The  system  of  examination  was  the  same 
as  that  for  recent  years.  For  instrumental 
music  certain  standards  are  given,  and  candi- 
dates are  asked  to  select  for  themselves  which 
of  these  standards  they  choose  to  be  examined 
in.  The  standards  range  from  easy  to  very 
difficult  music.  For  each  standard  a  list  of 
music  is  given  for  study,  and  from  this  list 
Candidates  select  the  pieces  they  will  sing  or 
j>lay.  Candidates  are  expected  to  play  or 
sing  the  pieces  which  they  have  prepared,  to 
play  or  sing  a  piece,  or  portion  of  a  piece,  at 
sight,  and  to  play  certain  scales. 

In  all,  437  candidates  entered,  and  of  these 
418  were  examined,  a  decrease  of-  139  as 
j:ompared  with  last  year.  There  were  319 
"passes  apd  99  failures. 

The  following  were  the  subjects  taken  up  :~ 
Piano,  singing,  violin,  violoncello,  viola,  and 
clarinet.  343  entered  for  the  piano,  257  of 
_  whom  passed ;  55  entered  for  the  violin,  of 
whom  47  passed ;  3  entered  for  the  violoncello, 
all  of  whom  passed ;  14  entered  for  singing, 
of  whom  9  passed ;  2  entered  and  passed  for 
the  viola,  and  one  for  the  clarinet.  No  medals 
were  awarded. 

The  Examiners  report  that  the  chief  causes 
of  failure  to  secure  a  certificate  were  owing  to 
ihe  non-observance  of  good  touch  and  tone, 
exaggerated  accent,  or  inability  to  perform  the 
music  at  the  recognised  pace.  There  were 
also  some  cases  where  the  candidate  showed 
inadequate  knowledge  of  the  minor  scales, 
whilst  others  were  quite  unprepared  with  them. 
In  several  respects,  indeed,  there  was  evidence 
of  want  of  care  in  reading  the-printed  con- 
ditions. Digiti?edbyL300glC  , 
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CANTOR  LECTURES. 

INTERNAL  COMBUSTION  ENGINES. 
Bv  DuGALD  Clerk,  M.Inst.C.E. 
Lecture  II. — Delivered  February  zoth,  1905. 
Sttxabus. 

Indicator  Diagrams  and  Power  Tests. — Diagrams 
from  engines  using  coal  gas,  producer  gas,  blast 
furnace  gas,  petrol  and  heavy  oils — Practical  effici- 
«Qcies  and  limitations  in  large  and  small  motors  for 
constant  volnme  and  constant  pressure  engines- 
Brake  tests — Irregularities  in  diagrams,  pre-ignitions, 
exhaust  explosions,  missed  ignitions. 

In  coDsidering  the  indicator  diagrams  ob- 
taiaed  from  actual  engines,  it  is  necessary  to 
remember  that  the  operations  of  the  ideal 
engines  which  I  have  briefly  discussed  in  my 
first  lecture,  are  not  followed  in  many  respects. 
The  actual  engines  difiEer  from  the  ideal  ones  in 
many  ways.  Following  the  cycle  of  operations 
as  it  occurs  in  a  constant  volume  engine  : 

(i)  The  working  fluid  generally  gains  some 
heat  on  entering  the  cylinder  at  a  time  when 
it  would  be  better  for  the  temperature  to  remain 
at  its  lowest  point. 

(3)  During  compression,  the  line  foOowed  is 
not  quite  adiabatic.  There  is  a  certain  amount 
of  heat  loss  going  on  to  the  sides  of  the  cylinder 
after  a  certain  part  of  the  stroke  is  completed. 

(3)  The  supply  of  heat  is  never  added  in- 
stantaneously as  required  in  this  t3rpe.  Natur- 
ally the  spread  of  the  flame  takes  some  time, 
aMiough  undoubtedly  that  time  is  very  short. 
The  time  taken,  however,  depends  upon  many 
circumstances,  some  of  which  we  shall  consider. 

(4)  EHiring  the  expansion  stroke,  after  heat 
has  been  added,  considerable  heat  loss  occurs 
to  enclosing  walls  and  to  the  end  of  the  piston. 

(5)  The  working  fluid  does  not  behave  as  a 
perfect  gas.  Owing  to  the  complex  phenomena 
of  combustion  its  physical  state  is  changed  to 
some  extent  during  the  addition  of  heat ;  that 
is.  while  we  compress  one  working  fluid,  viz.,  a 
mixture  of  inflammable  vapour  and  air,  we 
expand  another  working  fluid,  viz.,  a  mixture 
<^  nitrogen,  some  oxygen,  and  products  of 
combustion. 

(6)  The  admission,  transfer  and  expulsion  of 
the  working  fluid  are  not  accomplished  with- 
out some  resistance — throttling  during  ad- 
mission and  back  pressure  during  e^diaust. 

In  discussing  the  effect  of  these  necessary 


conditions  of  the  practical  engine,  I  propose  to 
begin  with  the  Otto  or  four-stroke  cycle,  follow- 
ing with  the  Clerk  or  two-stroke  cycle,  and 
concluding  with  constant  pressure  cycle*, 
whether  using  four  or  two  stroke  mechaDism. 

In  all  these  types,  I  shall  follow  the  charge 
through  the  engine,  dealing  first  with  the 
charging  stroke  and  its  losses,  then  the  explo- 
sion or,  ignition  period,  then  expansion,  and 
lasUy,  the  exhaust  period,  discussing  as  we 
proceed  Ihe  precautions  necessary  to  secure 
the  best  results. 

On  the  charging  stroke  the  losses  are  of  t^ 
kinds,  both  of  which  tend  to  reduce  the  chargfe 
weight  admitted  to  the  cylinder.  The  mecha- 
nical loss  is  due  to  throttling  at  admisuon,  and 
the  physical  loss  is  due  to  heating  of  the  charge 
as  it  enters  the  cylinder.  It  is  the  object  of 
the  engine  designer  to  get  the  greatest  pos- 
sible weight  of  charge  into  the  cylinder  per 
stroke,  so  as  to  obtain  the  maximum  power  for 
given  dimensions.  Throttling  during  admis- 
sion causes  loss  by  resistance  to  the  movement 
of  the  piston,  but  this  lo^  is  trifling.  In  a 
well-designed  engine,  it  does  not  usually  ex- 
ceed fi'om  1-5  to  2  lbs.  per  square  inch.  Such 
a  loss  is  between  2  per  cent,  and  3  per  cent,  of 
the  indicated  power,  and  so  far  as  resistance 
to  engine  movement  is  concerned,  slight  varia- 
tions are  of  little  importance.  This  point, 
however,  requires  careful  attention  for  another 
reason  :  the  effect  of  throttle  on  charge  weight 
is  very  material.  Assume  atmospheric  pressure 
to  be  15  lbs.  per  square  inch,  then  a  deficit  of 
I '5  lbs.  means  reduction  of  charge  weight  by 
10  per  cent. ;  3  lbs.  reduction  by  20  per  cent. 
That  is,  in  a  given  engine  with  certain  per- 
missible limits  of  maximum  temperature,  the 
power  would  be  reduced  by  10  per  cent,  by  the 
first  imperfect  filling,  and  20  per  cent,  by  the 
second.  It  is  therefore  of  great  importance 
to  secure  the  proper  filling  up  of  the  cylinder 
to  atmosphere  at  the  out  end  of  the  stroke. 
This  is  secured  in  the  best  gas  engines  by 
holding  the  inlet  valves  open  considerably 
after  the  crank  crosses  its  out  centre.  In 
many  engines  running  at  fair  piston  speeds 
the  inlet  valve  does  not  completely  close  till 
the  crank  has  passed  from  30^  to  40"  under  the 
centre.  As  the  cams  of  modem  engines  are 
all  of  the  trailing  type,  so  as  to  secure  quiet 
seating,  this  results  in  the  valve  being  well 
open  at  the  end  of  the  stroke,  and  practically 
closed  before  the  piston  returns  materially. 

To  obtain  the  best  result,  it  is  necessary  to 
keep  the  charge  velocitv^-throug^i  1  the  inlet 
valve  low  and  ha^ittiiel  >a»^!idQiiil^sages 
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as  direct  as  possible.  A  very  usual  mean 
charge  velocity  is  80  feet  per  second.  To 
secure  this  free  charging,  the  inlet  valve  also 
opens  before  the  termination  of  the  exhaust 
stroke — ^30  per  cent,  is  usual— and  for  another 
reason  the  exhaust  and  charging  valva.  are 
often  open  together.  The  effect  of  throttling 
in  reducing  the  power  of  the  engine  is  the 
same  as  that  found  in  engines  working  up 
among  the  mountains.  Assuming  barometric 
.pressure  at  the  sea  level  to  be  30  inches 
of  mercury,  then  at  j, 000  feet  up  the  pressure 
would  be  about  27  inches,  so  that  the  engine 
would  lose  10  per  cent,  of  its  power.  This  loss 
is  analogous  to  loss  due  to  throttle. 

So  much  for  the  mechanical  loss.  The 
heating  loss  acts  in  the  same  direction.  Gas 
engines  of  moderate  dimensions,  say  up  to  18 
inches  cylinder  diameter,  are  found  to  give 
maximum  economy  when  the  water  jacket  is 
somewhat  warm,  usually  about  80°  C.  Work- 
ing in  this  condition  at  nearly  fiill  load,  the 
piston  end  gets  somewhat  hot,  something  like 
400''  C.  in  an  engine  of  small  dimensions  ;  and 
in  one  so  large  as  20  inches  diameter,  some- 
thing like  700°  C,  or  a  dull  red  in  the  dark.  I 
am  referring  of  course  to  ordinary  pistons  with- 
out water  jacketing  in  the  piston  itself.  The 
exhaust  vaJve  also  heats  to  about  400°.  When 
the  charge,  therefore,  enters  the  cylinder  the 
air  and  gas  supply  being  at  a  temperature 
of,  say,  17°  C,  it  comes  in  contact  with  walls 
heated  to  So'^  C,  and  a  piston  end  and  exhaust 
valve  much  hotter.   This  raises  the  tempera- 
ture of  the  charge  as  it  enters,  so  that  when 
the  cylinder  is  completely  charged  it  is  con- 
siderably hotter.    It  is  difficult  to  determine 
this  temperature,  but  it  is  very  important  to 
know  it,  not  only  from  the  point  of  view  of  loss 
of  power,  but  also  from  that  of  pre-igoition.  A 
comparatively  small  rise  in  charging  tempera- 
ture will   readily    produce  dangerous  pre- 
ignitioos  in  large  engines,  and  annoying  ones 
in  small.    Measuring  this  charge  temperature 
as  best  one  can,  it  is  found  that  100^  C.  is  not 
uncommon.    Now  a  rise  from  1 7*^  C.  to  loo'^  C. 
reduces  the  charge  weight,  and  therefore  the 
engine  power,  from  ro  to  0775  ;  that  is,  it 
reduces  the  power  by  22-5  per  cent.    Thus  we 
see  that  for  every  degree  Centigrade  rise  above 
17°  C,  we  lose  power  in  the  engine  by  0*344 
per  cent. 

From  the  point  of  view  of  power  alone,  it  is 
accordingly  very  important  to  keep  down  the 
charge  temperature,  as  a  loss  of  20  per  cent, 
and  more  is  easily  incurred  in  this  way.  So 
far,  the  moral  of  all  this  is,  if  the  maximum 


power  is  required  from  the  engine,  keep  every- 
thing as  cool  as  possible. 

The  cylinder  has  now  been  charged,  and 
the  piston  is  ready  to  compress  the  charge 
into  the  combustion  space  ;  and  here  new 
conditions  arise.  To  get  adiabatic  compres- 
sion, there  should  be  the  least  possible  tem- 
perature difference  between  the  enclosed 
charge  and  the  walls.    Compressing  in  a  very 

usual  ratio  to       volume,  as  shown  in  several 

•f  these  diagrams,  the  temperature  would  rise 
from  1  j°  C. — without  heat  losses  to  about  300°  C. 
The  mean  temperature  of  the  wirfis  is,  of 
course,  lower  than  this,  so  on  the  compression 
stroke  heat  losses  occur.   These  would  not  be 
serious  if  the  initial  temperature  had  really 
been  i7^C. ;  but  with  initial  temperature  of 
100°  C.  the  terminal  temperature  of  adiabatic 
compression  is  very  much  greater ;  it  would 
rise  as  high  as  470°  C.  In  this  case,  therefore, 
there  is  some  loss  to  the  walls.     To  minimise 
loss  the  walls  should  have  approached  the 
temperature  more  nearly,  but  that,  of  course, 
is  impossible,  and  in  this  part  of  the  process 
also  the  least  loss  would  be  found  in  keeping 
down  wall  temperature.     Compression  being 
completed,  the  inflammable  mixture  is  ignited. 
The  time  of  firing  varies  with  the  nature  of  the 
gas  used  ;  but  the  object  is  to  make  the  heat 
addition    as    quickly    as  possible,  without 
causing  the  pressure  to  rise  so  quickly  as 
to  produce  shock  in  the  engine.     With  a 
weak  mixture  the  ignition  must  be  begun  early, 
while  the  crank  is  well  under  the  centre,  so  as 
to  complete  the  inflammation  before  the  piston 
has  time  to  make  much  forward  movement. 
As  a  rule  maximum  temperature  should  be 
attained  before  the  piston  has  performed  more 
than  ^\^th  of  its  forward  stroke,  otherwise  the 
good  ^Eect  of  high  compression  is  to  some 
extent  lost.    It  does  not  do  to  ignite  too  early, 
however,  even  to  get  maximum  temperature  at 
the  very  end  of  the  stroke,  as  then  the  hottest 
flame  is  exposed  for  so  long  a  period  that  the 
expansion  curve  &IIs  to  a  lower  point  than 
would  otherwise  be  the  case. 

The  piston  now  proceeds  on  the  expansion 
stroke,  and  the  study  of  the  expansion  line  is 
of  great  interest.  It  is  generally  stated  that 
this  expansion  line  follows  a  curve  which  can 
be  expressed  by  the  equation 

PV*  =  const. 

A  close  investigation  of  many  of  these  curves, 
however,  shows  that  this  is  by  no  means 
uniformly  true.  The  expansion  curve  is  inpart 
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isothermal,  and  part  no  doubt  can  be  expressed 
in  this  way ;  but  different  parts  have  varying 
values  of  k.  It  is  very  important  to  study  this 
curve  thoroughly.  To  do  this,  it  is  desirable 
to  follow  the  temperature  from  point  to  point. 
To  do  this  easily,  I  find  it  a  good  way  to  draw 
an  isothermal  line  from  the  out  end  of  the 
stroke,  and  then  to  measure  the  different 
temperatures  in  terms  of  the  pressure  values 
on  that  line,  keeping  in  mind  that  at  every 
point  of  the  curve  temperature  is  proportional 
to  absolute  pressure.  When  investigating  a 
number  of  cards,  it  is  convenient  to  have 
isothermal  temperature  scales  made  so  as  to 
read  off  temperature  at  each  point  of  the 
•diagram  directly. 

The -interest  of  this  expansion  lies  in  thfe 
£act  that  further  advance  is  to  be  found  in 


but  a  variable  specific  heat  does  do '  this. 
And  no  doubt  it  is  true  that  there  is  some 
variation  of  specific  heat  in  the  case  of  high 
temperature  flames,  such  as  those  of  tke 
gaseous  or  vapour  explosion.  Carbonic  'Acid 
gas  cannot  be  far  from  its  dissociating  point, 
and  no  doubt  specific  heat  increases  to  sotne 
extent  because  of  that.  This  appears  to  be 
proved  by  Professor  Harold  Dixon's  experi- 
ments. Steam  also  maybe  near  its  dissocia- 
tion point,  although  not  so  near  as  COi.  This, 
however,  by  no  means  accounts  for  all  the 
phenomena  of  heat  suppression,  because  at 
low  temperatures  there  is  as  great  a  heat 
suppression  as  at  high ;  and  this  of  course 
could  not  be  so  if  increasing  specific  beat 
furnished  the  whole  e^lanation.  All  are 
agreed  on  two  things,  then :  that  heat  is 


Fig.  10. 


Vbetical  Section  of  National  Gas  Engine. 
Type    X."   Diameter  of  cylinder  14";  stroke  22";  B.H.P.  68. 


understanding  its  message  fully ;  and  a  very 
diflScult  study  we  find  it.  One  fact,  however, 
emerges  clearly  :  that  is,  heat  is  added  during 
the  expansion  stroke.  On  this  the  rival 
theories  are  at  one.  It  does  not  matter 
whether  we  adopt  the  varying  specific  heat 
theory,  or  continued  combustion  theory,  both 
agree  that  heat  is  added.  I  have  observed 
that  many  engineers  imagine  that  increasing 
specific  heat  at  high  temperatures  does  away 
with  the  idea  of  heat  additions,  because  the 
expanding  line  becomes  an  adiabatic,  with 
varying  specific  heat.  But  the  idea  of  an 
adiabatic  tine  with  varying  specific  heat  is 
only  another  way  of  saying  that  the  gas  is 
not  a  perfect  gas,  but  is  a  substance  capable 
of  rendering  heat  latent,  and  giving  it  up 
again,  just  like  the  case  of  water  and  steam. 
A  higher  constant  specific  heat  does  not  im- 
PV  the  idea  of  heat  evolution,  or  absorption  ; 


added  in  the  expansion  curve,  as  well  as  00 
the  rising  temperature  curve.  They  differ  on 
the  explanation,  but  all  admit  the  fact. 

The  cycle  is  completed  by  the  opening  of 
the  exhaust  valve,  and  the  expulsion  of  the 
products  of  combustion.  This  should  of 
course  be  done  with  as  little  resistance  as  pos- 
sible. Mean  velocity  of  exhaust  in  a  good 
engine  will  be  about  70  feet  per  second.  To 
furnish  the  data  required  for  the  careful  study 
of  a  diagram,  it  is  necessary  to  determine  the 
following  principal  quantities,  in  addition  to 
taking  diagrams Brake  power,  indicated 
power,  gas  consumption,  air  consumption,  heat 
flow  through  jacket,  radiation  from  engine, 
heat  carried  away  by  exhaust  gases,  heat 
value  of  gas,  engine  dimensions,  clearance 
space. 

1  will  now  consider  diagrams  taken  by 
myself  in  tests  reDi^ti|ti  leader  QliB^ratitmal 
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gas  engine,  called  by  the  National  Company 
"  X  "  lype,  having  a  cylinder  diameter  of  14 
inches,  and  a  stroke  of  21  inches.  The  engfine 
is  shown  in  the  section,  Fig.  10.  I  have 
taken  this  engine  for  the  purpose  of  explana- 
tioni  because  the  clearance  spaces  have  been 
accurately  determined,  and  alt  the  dimensions 
of  the  engine  and  particulars  are  fully  before 
me.  In  many  cases  it  is  impossible  to  extract 
all  the  information  which  diagrams  can  give 
for  lack  of  knowledge  of  such  data  as  clear- 
ance space,'  and  probable  tempoature  of 
engine  jacket. 

Fig.  11  is  a  light  spring  card  from  the 
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Light  Spung  Card  from  Nationai.  Gas 
ENonfs, 


engine,  to  show  the  resistance  to  charge  and 
discharge.  In  all  engine  tests,  these  light 
spring  cards  are  taken  with  a  spring  having  a 
strength  of  about  10  lbs.  to  the  inch  upon  the 
diagram.  They  are  necessary,  as  it  is  other- 
wise impossible  to  distinguish  clearly  what  is 
gmn^  on  iriiea  a  heavy  spring  is  in  the  iin)i< 
cator  for  the  purpose  of  taking  explosion  and 
expansion  pressures.  From  this  diagram  you 
wilt  see  that  the  piston  on  its  forward  stroke 
draws  in  a  charge  which  reduces  the  pressure 
to  about  i^  tbs.  below  atmosphere.  This  is  a 
resistance.  At  the  end  of  a  stroke  the 
cylinder  611s  up  irtiile  the  piston  is  crossing 
the  centre,  and  the  cylinder  is  thus  nearly 
fully  charged  with  a  mixture  of  gas  and  air. 
This  filling  up  of  the  cylinder  is  very  import- 
ant, as  a  very  small  defect  of  pressure  at  the 
charging  end  ol  the  stroke  greatly  reduces  the 
power  of  the  engine.  All  the  good  engine 
designers  hold  open  the  chaiging  valve  while 
the  crank  is  crossing  the  centre  at  the  out  end 
of  the  stroke,  so  as  to  enable  the  pressure  to 
rise  as  nearly  as  possible  to  atmosphere  before 
compression  begins.  It  is  accordingly  veiy 
important,  when  inspecting  a  light  spring 
card,  to  note  whether  the  cylinder  is  well  filled 
or  not.  The  object  of  the  designer  is  to  cause 
the  cylinder  to  fill  entirely  up  to  atmospheric 
pressure  before  the  piston  returns  on  its  com- 
pressing stroke.  The  tight  spring  card  also 
shows  a  line  above  the  atmospheric  line,  the 
higher  pressure  being  due  to  the  resistance 
of  the  exhaust  gases.  The  mean  back  pres- 


sure from  this  cause  is  something  like  2  lbs.  on 
the  square  inch.  It  is  an  interesting  fact  that 
when  an  engine  is  governing  in  the  commonest 
English  method— that  is,  by  cutting  out  im- 
pulses—tKe  discharge  stroke  of  the  cold  air 
always  shows  a  greater  back  pressure  than 
that  of  the  hot  exhaust.  This  is  due  in  part 
to  the  heavier  weight  which  must  be  moved  by 
the  piston,  when  the  gas  to  be  discharged  is 
cold,  and  in  part  to  the  fact  that  a  vacuum 
wave  is  caused  in  the  exhaust  pipe  of  a  gas 
engine  by  the  act  of  ^charging  the  exhanst 
from  a  pressure  above  atmosphere.  So  Cir  as 
the  light  spring  card  is  concerned,  the  two 
main  points  to  be  noted  are  the  resistance  on 
the  suction  stroke,  and  the  terminal  pressure 
before  compression.  Fturtber,  the  freedom  of 
the  exhaust  discharge  is  also  to  be  noted, 
although  that  may  vary  to  a  greater  extent 
than  the  charging  resistance,  without  causing 
serious  loss  in  the  operation  of  the  engine.  So 
much  for  the  lig^t  spring  irard. 

Fig.  13  shows  an  indicator  card  taken  with 
a  heavy  q»ring.  In  it  is  seen  a  slightly 
thickened  line,  about  the  atmospheric  line. 
This  is  all  that  is  shown  of  the  suction  and 
exhaust  resistance,  because  of  the  very  power- 
ful spring  necessary  to  resist  the  explosion 
pressure.  This  card.is  used  to  follow  the  com- 
preswon,  the  ignition,  the  e^^ansioD,  and  the 
first  part  of  the  exhaust— that  which  fialls  firom 
the  terminal  expansion  pressure  to  the  atmo- 
sphere. 

Looking  at  this  card,  in  the  light  of  ex- 
perience of  many  diagrams,  it  becomes  obvious 
that  the  mixture  here  has  been  slightly  too 
strong.  The  result  is  distinctly  economical, 
but  it  is  not  so  economical  as  the  result  with 
a  slightly  weaker  charge.  I  have  marked 
under  the  diagram  the  various  particulars  of 
the  test  made  at  the  time  at  which  the  diagram 
was  taken.  Upon  this  diagram  I  have  shown 
the  clearance  space  of  the  engine,  and  I  have 
calculated  and  plotted  upon  the  diagram  the 
adiabatic  expansion  line  from  the  point  of 
minimum  temperature.  I  have  also  dotted 
above  the  main  compression  lin'e  the  adiabatic 
line  which  would  be  followed  if  no  heat  loss 
occurred  during  compression.  From  these 
dotted  lines  you  will  see  that  whereas  the 
compression  line  falls  slightly  under  the 
adiabatic  the  expansion  line  keeps  somewhat 
above  it. 

Taking  this  card,  and  calculating  the  heat 
evolved,  the  heat  accounted  for  at  the  point  of 
maximum  temperature,  I  find  that  alto^ther 
some  70  per  cent.  ofci^edotAJiQC^n&n- 
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btistion  appears  to  have  been  evolved  at  that 
point ;  or,  putting  it  in  accordance  with  the 
idea  of  the  Frpnch  physicists,  the  specific 
heat  of  the  charge  has  increased  at  the  high 
temperatures,  and  so,  although  the  whole  heat 
is  evolved,  it  cannot  produce  the  effect  in  in- 
creasing the  pressure  which  would  be  produced 
had  specific  heat  remained  constant.  The 
temperatures  at  the  principal  points  are  given 
below  the  diagram  ;  and  here  it  is  necessary 
to  explain  that  some  difficulty  arises  in  calcu- 
lating these  temperatures.  This  difficulty  is 
one  which  does  not  depend  upon  the  question 
of  combustion  or  no  combustion,  but  is  a 
purely  experimental  one.  As  you  are  aware, 
in  order  to  calculate  the  temperatures  on  every 


already  said,  is  somewhere  in  the  nei£;hboiir- 
hood  of  8o°C.,  that  is,  the  water  jacket,  which 
is  seen  in  Fig.  lo,  for  keeping  the  cylinder 
and  combustion  space  cool,  is  best  so  arranged 
that  the  cylinder  is  maintained  at  this  tempera- 
ture. Under  these  circumstances,  in  such  an 
engine  as  this,  the  piston  end  of  course  attains 
a  much  higher  temperature,  and  it  become» 
difficult  to  estimate  what  is  the  exact  tempera- 
ture of  the  charge  as  it  enters.  Assume  the 
air  and  gas  to  be  entering  at  atmo^heric 
pressure  and  temperature,  say  i7°C.,  then  it 
is  obvious  that  the  charge  becomes  heated,  as 
it  passes  into  the  cylinder.  The  entering 
gi.ses  impinge  -upon  the  hot  walls  upon  the 
hot  piston,  and  so  they  become  heated.  They 
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Heavy  Spring  Cass  feoh  National  Gas  Enothx. 

Kich  miztoie;  mean  pressure  94*5  lbs.  per  sq.  in.,  57*5  B.HJ*.  ;  Tiiia»i««mw  tempenttnre,  1,710^  C. 
exhaust  temperature,  i,ooo°C. ;  tempeiatmre  of  com^nnsion,  440^0.;  temperatote  ^  charge  befoK  com- 


pres^on  =  90°  C.  ;  indicated  effidency,  33  p.c. 
and  minimum  temperature,  7  1*408. 
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part  of  this  diagram,  it  is  necessary  to  know 
the  temperature  at  some  one  point  with  some 
accuracy,  or  to  know  the  total  weight  of 
charge  contained  within  the  cylinder  just 
before  compression  commences.  In  ordinary 
tests  it  is  difficult  to  determine  the  volume  of 
air  taken  into  the  engine,  and  all  that  we 
usually  know  is  the  volume  of  gas  used  for  a 
given  number  of  strokes,  and  the  volume  swept 
by  the  piston  during  its  operations.  If  we 
knew  the  weight  of  charge  entering  the  engine, 
including  the  weight  of  the  exhaust  gases 
remaining  in  the  combustion  space  at  the 
exhaust  end  of  the  stroke,  then  all  the  tem- 
peratures on  this  diagram  could  be  calculated 
with  ease  and  certainty. 

In  the  ordinary  running  of  an  engine  of  this 
type,  at  anything  like  full  load,  it  is  found  that 
the  best  water  jacket  temperature,  as  I  have 


also  become  heated  to  some  extent  by  mtzing 
with  the  exhaust  gases  remaining  from  the 
previous  explosion,  in  the  combustion  space  of 
the  engine.  The  question  of  the  heat  given 
by  these  exhaust  gases,  and  the  heat  given  to 
the  walls,  is  one  which  it  is  necessary  to  solve 
in  order  to  know  the  exact  temperature  of  the 
incoming  charge-  In  these  particular  experi- 
ments, the  air  suppljring  the  engine  was 
measured.  This  determination  enables  me  to 
give  not  only  the  volume  of  air  and  gas  ad- 
mitted to  the  cylinder,  but  also  the  volume  of 
air.  The  only  question  remaining,  therefore, 
is  the  weight  of  the  exhaust  gas  left.  This 
has  been  determined  by  several  experimenters, 
and  recently  the  question  has  been  carefully 
gone  into  by  the  Thermodynamic  Standard 
Committee  of  the  Institution  of  Civil  Engi* 
neers.  of  whicfe^gS-^J^veQ^^^  to  be  a 
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member.  This  question  has  been  very  care- 
folly  considered  by  that  committee,  and  we 
hope  soon  to  be  able  to  give  some  definite  . 
results  of  our  labours  on  this,  among  many 
other  points.  Meantime  I  may  say  that  the 
charge  temperature  on  this  diagram,  deter- 
mined as  nearly  as  possible,  amounts  to  90^. 
Assuming  then  this  to  be  the  temperature  of 
the  charge  before  compression,  the  tempera- 
ture in  the  different  parts  of  the  diagram  \ 
have  been  calculated  by  well-known  forroulce. 
Comparing  these  figures  with  those  on  the  ideal 
card  for  the  same  clearance,  it  appears  that  the 
expansion  curve  shown  here  is  somenrhat  above 
the  adiabatic.  This  of  course  means  that  in 
some  wj^y  heat  has  been  added  on  the  ex- 
pansion stroke,  either  by  change  of  specific 
heat  or'^by  continued  combustion,  so  as  to 
make  np  for  the  1(»8  passing  through  the 
^liader  sides.  In  this  particular  test  the  heat 
distribution  is  approximately  as  follows : — 

Indicated  work  33-1         57*5  B.H.F. 

Jacket  loss  36*0 

Radiation  6*0 

Exhaiut  Ion  42-0 

107*1 

This  method  of  determining  the  disposition 
of  the  heat  should  always  overbalance.  The 
reason  for  tbw>is' that  part  of  tlie  heatiset  dowh 
as  exhaust  loss  does  not  really  get  away  from  . 
the  engine.  The  hot  exhaust  gases  impinge 
on  the  surfaces  of  the  valve  boxes  and  exhaust 
passage,  and  thus  give  up  part  of  their  heat  to 
the  engine  and  water  jacket.  This  heat  is 
thus  taken  into  account,  both  under  the  head 
of  jacket  loss  and  as  exhaust  loss.  Part  of 
the  loss  set  down  as  exhaust  loss  is  also  given 
back  to  the  engine  as  heat  given  to  the  incom- 
ing gases. 

Here  we  have  a  very  good  efficiency,  33  per 
cent,  for  the  indicator  and  28  per  cent,  for  the 
brake ;  but  this  is  not  the  best  result  which  the 
engine  can  g^ve. 

The  efficiency  may  be  improved  by  slightly 
throttling  the  gas  so  as  to  give  a  smaller  gas 
supply.  The  ignition  would  then  take  a  longer 
time,  and  the  upper  part  of  the  explomon  curve 
on  the  diagram  would  b6  gently  rounded,  the 
maximum  temperature  being  considerably  and 
the  mean  pressure  slightly  reduced.  An  indi- 
cated efficiency  of  35  per  cent,  may  thus  be 
obtained  with  this  engine. 

Fig.  13  shows  another  card,  or  series  of 
cards,  where  the  dilution  has  been  carried  to 
an  extreme.  The  effect  h^e  is  to  cause  the 
engine  to  run,  not  quite  but  almost  as  a 


constant  pressure  engine.  Cbnsiilerable  re- 
ductions in  maximum  temperature  and  mean 
pressure,  however,  are  noted  ;  but  as  you  wUi 
see,  the  economy  &Us  off  considerably.  It 
35  per  cent.  Bk.  E.  and  29  per  cent.  I.E. 
Here  the  consumption  has  riseii  from  the  best 
point,  vliich  is  sUg^itly  less  than  that  shown 
in  Fig.  12,  to  about  18  cubic  feet  per  B.H.P. 


Fio.  13. 


Mraty  Spuno  Cakd  Funi  Natiurai.  Gas 

ENOtNE, 

Veiy  weak  mixture  ;  maximum  temperature 
- 1250°  C. mean  prcstui'e  85  lbs.  per  sq.  in,. ;  iudicated 
'  effidsncy  39  orat. 

per  hour,  and  the  power  has  fallen  by  more 
than  a  third,  to  38  B.H.P.  These  diagram* 
illustrate  the  range  within  which  economy- 
may  be  found.  The  first  diagram  corresponds 
to  some  extent  to  what  in  the  steam  engine 
would  be  known  as  an  overload  diagram ; 
sKghtly  less  gSS^ynfttH*  give  a  diagram  of 
maximum  economy ;  and  the  diagram  (Fig.  13) 
shows  a  case  where  the  mixture  has  been 
purposely  over-diluted.  Although  the  ignition 
is  too  late,  and  consequently  the  cycle  becomes- 
rather  a  constant  pressure  than  a  constant 
volume  cycle,  yet  the  absolute  heat  loss  througb 
the  sides  of  the  cylinder  b  considerably  re- 
duced, the  relative  loss  remaining  about  the 
same. 

Comparing  the  efficiencies  obtained  with  a 
normal  gas  supply  with  the  standard  air 
engine  efficiency  given  for  the  same  clearance 
space  in  the  last  lecture,  you  see  that  the 
efficiency  in  the  actual  cycle  ranges  from  *6  to 
7  of  the  ideal.  These  diagrams  are  taken 
with  coal  gas,  and  at  the  time  the  test  was 
made  Junkers's  calorimeter  was  used  to  deter- 
mine the  heating  power  of  the  gas.  Measure- 
ments have  also  been  taken  of  air  tempera- 
ture, barometric  pressure,  and  so  forth — a 
sufficient  number  to  give  approximately  accu- 
rate results. 

Figs.  14,  15,  16,  17,  18,  and  19  show  a 
number  of  diagrams  taken  firom  various 
engines  with  different  gases, — coal  gas,  pro- 
ducer gas,  blast  furnace  gas,  netrol,  and.heavy 
oils.   The  engines  actfizalby  stai^ii^iifies — 
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Crossley,  National,  Stockport,  Premier,  and 
Richardson  Westgarth's  Cockerill.  I  have 
marked  under  each  diagram  the  main  p&r- 
ticnlars,  so  far  as  I  have  been  -  able  to 
calculate  them  from  the  data  fomished  to  me ; 
and  comparing  the  diagrams  you  will  see  that 
generally  the  coal  gas  explosions  show  fairly 
sharp  rises,  as  in  the  Crossley  and  National 
engines,  while  the  producer  gas  explosions 
generally,  though  not  always,  show  a  gentler 
rise,  and  a  more  in definite„Riazimum  .point. . 
Many  makers  use  somewhat  higher  com^ 
--  prPgy'^T"*  for  producer  gas  than  for  coal  gas, 
and  when  blast  furnace  gas  is  used,  still  higher 
compressions  are  a  dopted.  This  you  can  see 
by  looking  at  Vxg.  i^^  where  the  compression 
pressure  has  risen  to  nearly  150  lbs.  in  one 
case. 

The  petrol  engine  diagrams  {see  Fig.  17) 
were  taken  by  Professor  Calleader  with  a  very 
small  air-cooled  bicycle  motor.  The  revolu- 
tions and  various  particulars  are  marked  under 
the  diagrams. 
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Diagrams  i  and  z  from  CrosslKv  Two- 
cylinder  Engine. 

Cylinders,  iSJin.  diameter  by  30111,  stroke ; 
average  speed  172  revs,  per  min.  ;  indicated  h.p. 
-373 ;  brake  h.p.  253 ;  indicated  thermal  efficiency 
30'3  per  cent. ;  test  made  with  Manchester  Corpora- 
tion coal  gai,  607-5  B.T.U.  per  cub.  ft.,  lower  heat 
value.  I^ulicnlars  handed  to  author  by  J. 
Crossley,  Esq. 
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Diagram  3  from  , ,  Professor  Burstaix's- 
Seoohd  Rxvort  to  the  Jjist.  M.E. ;  B- 
trials.  Test  1. 

Engine  cylinder,  .6  in.  diameter  hy  I3 
speed  about  300  revs,  per  min. ;  indicated  thennat 
efiKdency  19  per  cent. 


Diagram  4  from  National  Gas  Engine  tested- 
BY  Professor  Robinson. 
Cylinder,  10  in.  diameter  by  18  in,  stroke  ;  average 
speed  170*3  Kvs.  per  min.;  indicated  h.p.  26-4 
brake  h.p.  33 ;  indicated  thermal  eBicieDcy  38-7 
per  cent. 

Fig.  18  shows  diagrams  from  the  weU-know& 
Homsby  engine,  taken  by  Professor  Robinson  ; 
and  Fig.  19,  similar  diagrams  from  a  heavy 
oil  engine  by  the  National  Gas  Engine  Co. 

Looking  at  these  diagrams,  you  will  notice 
that  very  vaiying  coropressicms  are  used,  and 
that  the  eq^arance  of  the  diagrams  vary  to  » 
considerable  extent.  In  all  these  engines^ 
however,  you  will  find  that  if  the  compression 
space  be  known,  and  the  efficiency  be  cal- 
culated from  the  formuls  for  constant  volume 
engines  using-  air  without  heat  losses,  and  that 
efficiency  multi^ied  by  a  factor  between  -6  and 
7,  the  practical  efficiency  of  the  engine  will  be 
at  once  given. 

On  the  adiabatic  compression  curve  shown 
in  Figs.  5  and  6  I  have  marked  temperature 
and  degrees  Centigrade  at  various  stages  <tf 
compresuon.  A  considoation  of  these  tern- 
peratnres  will  ns)|a!&e8lS^cle^C^Qwon  for 
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Stockfokt  Enoihe. 


Grinder,  30 in.  diameter  by  37  in.  stroke;  speed, 
182  revs,  per  min. ;  indicated,  b.p.  141 ;  at  Masker 
-and  Co.%  IjveqxKd,  nsing  WUmmi  prodncer  gas. 


Stockport  Enoiite. 

Cylinder,  18  in.  diametisr  by  27  in.  str<^;  avorage 
■peed,  180;  indicated,  b.p.  115;  at  Mniker  and  Co., 
Ltd.,  liverpodl,  niing-'W'flion  producer  gas. 

Diagrams  i  uid  a  and  partknlan  of  test  luva  been 
npplied  to  the  aotbor  hy  Measrs.  J.  E.  Andrew  and 
Co.,  Ltd. 


Natiohal  Gas  Engine. 

Brake,  40.  b.p.  ;  speed,  170  revs,  per  min.,  giving 
braite  33  b.p.  at  time  of  test ;  foar  explosions  and  one 
cnt-ont  ;  engine  at  work  at  Dowson's  Works, 
B^utngatdce,  with  Dowson  suction  gas  plant  nsing 
anthracite.   Diagram  taken  by  the  author. 


3SO  1 


Prxmiu  Gas  Engine  at  Wikninoton  (two 
cylindees). 

Cylinders,  28f  in.  diameter  by  30  in.  stroke ;  air 
scavenging  cylinder,  43}  in.  diameter  ;  average  speed, 
128  revs,  per  min. ;  woiUng  with  Mond  gas ;  pistona 
Bttd  exhaust  valves  watered.  Diagram  taken  from 
engine  by  Mr.  Homphrey  in  anthor's  presence. 

certain  limits  to  increasing  efficiency  by  in- 
creasing- the  compression.  Mixtures  of  in* 
flammable  gas  and  vapour  with  air  ignite  at 
various  temperatures,  that  is,  once  a  certain 
temperature  is  exceeded,  the  mixture  ignites. 
This  igniting  point  is  not  very  well  defined,  a» 
a  veiy  slow  combustion  appears  to  take  place 
in  dilute  mixtures  at  quite  low  temperatures. 
This  has  been  proved  by  the  investigation  of 
both  English  and  Continental  chemists. 

Many  experiments  have  been  made  showing 
that,  with  certain  mixtures  of  inflammable 
gases  with  oxygen  or  air,  exposure  may  be 
made  to  certain  temperatures  without  ignition 
but  when  these  temperatures  are  slightly  ex- 
ceeded the  mixtures  begin  to  ignite. 

Looking  at  the  adiabatJc  compression  curve 
shown  in  Fig.  5  it  will  be  seen  that  the  tem- 
perature rises  from  17°  C,  until  at  the  pressure 
of  500  lbs.  per  square  inch  it  reaches  some- 
thing lite  600°  C.  This  assumes  that  the 
charge  before  compression  is  at  a  temperature 
of  17°  C.  If,  however,  as  is  the  case  in  the 
gas-engine  cylinder,  the  temperature  be  nearly 
100"^  C,  then  the  temperature  with  compression 
to  500  lbs.  is  very  materially  increased.  It  is 
increased,  in  fact,  in  the  ratio  between  the 
two  initial  absolute  temperatures.  With  a 
Diesel  oil  engine  running  at  fiill  load,  com- 
pressing to  500  lbs.  on  the  square  inch,  the 
temperature  will  readily  rise  to  something  like 
800°  C.  This  is  a  fair  red  heat,  and  this  tem- 
perature would  ignite  any  inflammable  mixture 
of  gas  and  air. 

The  problem  present  to  the  designer  of  a 
constant  volume  engine  is  to  get  as  high  com- 
pression as  possible,  without ^e;tceeding  the 
temperature   of   IgndtioaedQ^  QbO<@i^<&laT 
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practice,  with  coal  gas  and  air,  it  is  found,  for 
example,  that  it  is  unsafe  greatly  to  exceed  a 
compression  of  one-fifth.  If  Uiis  ratio  be 
exceeded,  then  any  trifling  circumstance,  such 
as  a  spongy  place  ia  the  piston  or  combustion 
q>ace  surface,  or  any  little  projecting^  part 
which  can  become  unduly  hot,  at  once  causes 
frequent  pre-ignttioas.  Fre-ignitions.  in  &ct. 
are  the  limiting  circumstance  wbicb  prevMits 

*    the  highest  compressions  being  used  in  motors 
of  this  type. 

At  Fig.  ao  I  have  an  indicator  card  showiog^ 
a  pre<tgnition  obtained.in  this  engine,  due  to  a 
spongy  part  in  a  tube  carrying  the  indicator. 
These  |»e-ignitions,  of  course,  at  once  reduce 
the  economy  of  the  engine,  because  tfa^ 
reduce  the  area  of  the  diagram,  and  if  pre- 

^ ,  ignition  becomes  at  all  pronounced,  the  power 

Fig.  17. 


LOMO  TMHOrnt  SfAHK 
PfttSS.         ItKVA  I.  M.  K 


9%  mrv. 


.^£vm»nwo  aucmH  tkm  mo* 


Gas  Enginb  {Cochrank,  No.  250). 

Cylinders,  39^ in.  diameter  by  35^111.  stroke; 
pbton  rods,  7I  in.  diameter ;  mean  M.P.  of  4  cards — 
72-61bs. ;  total  I.H.P.  at  98  revs.— 810;  indicator 
diagrams  takoi  <xl  July  15th,  1904,  with  temporaiy 
load  cm  dynamo.  Diagrams  handed  to  author  by 
Mr.  Westgarth. 

mixture  of  inflammable  gas  and  vapour  to  be 
used  in  the  engine.  Although  accurate  figures 
have  not  yet  been  obtained,  yet  it  is  known  in 
a  general  way  that  gases  which  contain  a 
large  prc^rtion  of  hydrogen  are  ignited  at  a 
comparatively  low  temperature.  With  such 
gases  it  is  accordingly  necessary  to  keep  down 
the  compression,  if  premature  ignitions  or 
pre-ignitions  are  to  be  avoided.   In  ordinary 
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fillls  off  with  great  rapidity.  Engines  have 
therefore  to  be  designed  to  avoid  pre-ignition. 
It  has  been  found,  for  example,  that  heavy 
oil  does  not  stand  so  much  compression  as  a 
light  oil— that  is,  a  heavy  oil,  partly  because, 
of  greater  chemical  activity,  and  partly  be- 
cause of  the  necessity  of  heating  the  charge 
to  vaporise  it,  requires  to  be  operated  at  lower 
compression  pressure  than  a  gas  and  air 
charge,  where  the  charge -is  relatively  cool.- 


All  engineers  engaged  on  gas  engine  woric 
have  to  fiu:e  this  difficulty,  and  various  seda- 
tions have  been  advocated.  Generally  it  may 
be  taken  that  the  cooler  the  incomings  charge, 
the  piston,  the  cylinder,  and  the  combustion 
chamber  can  be  kept,  the  less  liability  is  there  to 
{KCMgnition.  Accordin^y,  in  large  gas  engines 
which  would  otherwise  pre-ignite  readily,  cir- 
culating water  is  very  freely  used,  and  the 
cylinders  are  kept  much  cocder  than  is  found  to- 
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National  Air  Compkbssiok  Engine. 


This  will  be  seen  ou  looking  at  the  diagrams 
from  the  Homsby  and  the  National  heavy  oil 
engines.  The  great  limiting  cause  in  constant 
volume  engines  is  really  the  danger  of  igniting 
the  inflammable  charge  during  the  compression 
stroke ;  and  this  trouble  becomes  more  pro- 
nounced nith  large  gas  engines.  On  the 
other  hand,  most  very  large  gas  engines  use 
blast  furnace  gas,  and  this  gas  consists  largely 
of  carbonic  oxide,  with,  as  a  rule,  but  little 
hydrogen.  Consequently,  it  can  stand  a  high 
compression  without  premature  ignition. 


g^>«  the  maximum  economy  in  smaller  engines. 

In  work  in  which  I  have  recently  been 
engaged  at  the  National  Gas  Engine  Co.,  I 
have  designed  two  types  of  engine  which  are 
intended  to  meet  this  difficulty.  One  of  Aese 
types,  the  air  super-compression  engine  [shewn 
at  Fig.  21] ;  the  other,  an  exhaust  super- 
compression  engine,  I  have  no  figure  here  for, 
as  it  is  still  in  the  experimental  stage.  By 
air  super-compression  and  exhaust  super-com- 
pression, I  mean  the  addition  of  air  or  cold 
exhaust  charge  y^,j5^£6i©<^e  engine 
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charge,  and*  then  the  compression  of  the 
united  dihited- charge.  This  addition  enables 
one  to.  'get  high  average  pressures  with 
low  average  temperatures.  I  have,  how- 
«v^,  already  discussed  engiAes  of  this 
type  !h  the  James  Forrest  lecture  of  last 
yeari  and  in  a  paper  read  before  the  British 
Association  in  August  last,  so  I  need  not  deal 
with  It  here.  The  exhaust  and  air  super- 
compression  seem  to  me  to  enable  us  greatly  to 
improve  the  performance  of  these  engines  by 
working  with  a  motive  fluid  which  is.  on  the- 
whole,  cooler  than  that  given  by  an  ordinary 
explosion.  In  my  experiments  I  work  at  a 
maximum  temperature  of  not  more  than 
1.200*'  C,  as  against  the  usual  maximum  tem- 
perature of  something  like  1,600"  C.  or  1,700°  C. 
Many  engines,  however,  work  at  fairly  low  tem- 
peratures, such  as  i20O°C.,  as  you  see  from 
the  diagrams  given  of  the  Stockport  engine 
here  ;  but  in  such  engines  the  mean  pressure 
is  lower  than  it  would  have  been  if  some  device 
such  as  exhaust  or  air  super-compression 
had  been  used.  The  mean  pressure  indeed 
is  lower  by  about  20  per  cent,  than  it  would 
have  been.  Another  mode  of  overcoming  this 
difficulty  consists  in  injection  of  water  into  the 
cylinder  during  the  compression  stroke.  This 
I  understand  is  being  used  by  Messrs.  Crossley 
in  accordance  with  a  device  of  fianki,  a  Con- 
tihental  engineer. 

Whatever  device  be  used,  when  high  com- 
pressions are  required,  it  is  necessary  to  look 
thoroughly  to  the  cooling  of  every  part  of  the 
engine,  and  to  the  admission  of  the  working 
fluid  at  as  low  a  temperature  as  is  possible. 

Although  the  pre-ignition  is  the  greatest  of 
the  internal  combustion  motor  difficulties  in 
large  engines,  there  are  other  troubles  which 
occasionally  give  considerable  annoyance. 
Sometimes  an  engine  will  ignite  into  the 
supply  pipe.  This  is  called  a  back  ignition. 
This  back  ignition  is  due  to  the  inflammation 
of  the  charge  as  it  enters  the  cylinder  by 
something  which  it  encounters  within  the 
-cylinder.  Sometimes  this  something  is  found 
in  the  lingering  flame  from  the  previous  explo- 
sion. This  is  always  the  case  with  diagrams 
like  Fig.  13.  In  these  diagrams  the  combus- 
tion rate  is  so  slow  that  burning  charge  is 
still  found  in  the  cylinder,  even  on  the  be- 
ginning of  the  next  suction  stroke.  The  back 
ignition,  however,  may  also  be  due  occa- 
sionally to  some  incandescent  matter  within 
-the  cyUnder,  such  as  burning  oil.  It  may  be 
produced,  for  instance,  by  over-lubrication. 
Another  source  of  annoyance  occasionally 


found  is  due  to  exhaust  explosions.  An  ex- 
haust explosion  is  caused  by  the  missing  of 
the  ignition  of  the  engine  and  the  discharge 
of  an  unbumed  charge  into  the  exhaust  pipe 
and  chamber.  On  the  next  ignition  stroke  the 
flame  discharge  through  the  exhaust  valve 
sometimes  ignites  the  accumulation  which  has 
passed  into  the  exhaust  pipes,  and  we  hear 
heavy  banging,  as  it  is  called.  These  troubles, 
however — back  ignitions,  exhaust  explosions, 
and  missed  ignitions,  are  matters  of  little 
tnoment,  compared  to  the  pre-ignitions.  They 
are  now  well  under  control.  All  good  gas 
engines  kept  in  reasonably  good  order  entirely 
avoid  them.  All  these  troubles  come  in  the 
main  from  over-heating. 

It  has  often  occurred  to  inventors  to  avoid 
all  back  ignition  and  other  ordinary  gas  engine 
troubles  by  compressing  air  alone,  and  adding 
the  inflammable  charge  just  at  the  moment  of 
completed  compression.  If  this  be  done,  there 
can  of  course  be  no  pre-ignition.  Pure  air 
cannot  ignite,  however  highly  it  may  be  com- 
pressed. 

In  1887  I  had  an  engine  built  on  this  prin- 
ciple, and  Fig.  22  is  a  diagram  taken  from 
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it.  This  engine  used  ordinary  coal  gas,  air 
alone  was  compressed  in  the  cylinder,  the  gas 
was  compressed  separately  by  a  side  pump 
forced  into  the  engine  cylinder  through  a  series 
of  gas  jets,  and  ignited  exactly  as  it  entered. 
This  engine  worked  very  well,  but  the  mean 
pressures  obtained  were  too  low. 

Herr  Diesel  took  up  the  same  idea  somewhat 
later,  and  he  endeavoured  to  apply  it  to  both 
gas  and  oil  engines.  His  attempts  to  apply  it 
to  gas  engines  have  so  far  fax\eA  ;  but  he  has 
made  a  fair  success  in  applying  it  to  the  oil 
engine.  The  difficulties,  however,  are  very 
great.  Diesel  at  first  thought  that  he  could 
produce  an  engine  following  the  Camot  cycle. 
Ultimately  he  produced  an  engine  of  the  con- 
stant pressure  type,  the  theory  c^-which  foUows 
the  diagram  shown  at  F^^glby  V^OOglC 
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AGRICULTURAL   AND  INDUSTRIAL 
SETTLEMENTS. 

The  Rhodes  Trustees  having  asked  Mr.  Secretary 
Lyttelton  to  nominate  a  Commission  to  proceed  to 
the  United  States  to  inspect  and  report  upon  the 
condition  and  character  of  the  agricnltnral  and  indos* 
trial  settlements  vhicb  have  been  estaUtsbed  there  by 
Ae  Salvation  Army,  with  a  view  to  the  transmigra- 
tion of  snitaUe  persons  from  the  great  cities  c^tbe 
X^ted  States  to  Ae  land,  and'tbe  formation  of  agri-' 
cultural  communities,  the  Secretaiy  of  State  for  th^ 
Colonies  nominated  Mr.  Rider  Haggard,  who  left  for 
New  York  at  the  end  of  February,  and  reported  on 
May  5.  It  appeared  to  Mr.  Lyttelton  that  if  the 
Salvation  Army  experiments  were  found  to  be  success- 
ful, "some  analogous  system  might,  with  great 
advantage,  be  applied  in  transferring  the  urban  popu- 
lations of  the  United  Kingdom  to  diflferent  parts  of 
the  British  Empire."  Accordingly,  Mr.  Haggard 
visited  the  Salvatica  Army  Land  Colonies  situated 
respectively  at  Fort  Ron^e,  California,  FcM  Amity, 
Colorado,  and  Fort  Herricfc,  Ohio.  From  the  United 
States,  Mr.  Haggard  proceeded  to  Canada,  and, 
after  consultation  with  the  Dominion  authorities,  pro- 
posed a  scheme  of  land  settlement  to  Sir  Wilfrid 
Laurier,  by  whom  it  was  favourably  received,  Mr. 
Haggard  asked  the  Dominion  Government  for  a  free 
grant  of  land  suitable  for  settlement,  and  the  Domi- 
nion Government  has  offered  an  area  equal  to  ten 
townships,  or  240,000  acres,  say  360  square  miles, 
with  a  ixomise  of  extra  land  to  be  given,  if  necessary, 
in  the  ihtnre.  This  area,  allowing  160  acres  per 
family,  which  is  the  ordinary  Canadian  homestead 
lot,  would  accommodate  about  1,500  families,  or,  if 
an  average  of  6ve  {persons  is  reckoned  per  family, 
7,500  souls.  The  cost  of  the  transportation,  and  the 
settling  of  that  number  of  people  in  Canada,  where 
the  land  is  given,  Mr.  Haggard  puts  down 
roughly  at  ;£'200  per  family,  or  ^^300,000  in  all. 
Mr.  Haggard  sought  an  expression  of  the  willing- 
ness of  the  Canadian  Government  to  assist  in 
guaranteeing  the  interest  on  a  loan  which  would 
provide  the  caintal  necessary  to  fmt  the  settlement 
scheme  into  operation,  but  this  guarantee  was  not 
obtainable. 

Mr.  Haggard's  inspection  of  the  Salvation  Army 
colonies  has  satisfied  him  that  they  have  been 

eminently  successful,"  and  that  they  warrant  the 
belief  that  the  congestion  of  our  cities  may  be 
relieved,  at  any  rate  to  some  extent,  "  by  exporting 
from  them  those  who  are  physically,  mentally,  and 
in  other  ways  suitable,  and  who  are  found  to  have 
fallen  into  or  to  be  threatened  with  poverty,  or  who, 
being  weary  of  towns,  desire  to  attempt  the  adventure 
of  a  different  life  in  new  homes  upon  the  land."  But 
Mr.  Haggard  says  that  if  the  experiment  is  to  succeed 
the  colonists  must  be  supervised,  and  he  wotild 
entrust  this  work  to  the  Salvation  Army.  "This 
%'ast  organisation  is,  I  am  andiorised  to  say  npon 
its  behalf,  able  and  willing  to  make  the  selection  of 
suitable  settlers  to  any  extent  frran  among  the  poor 


of  the  cities  of  Great  Britain,  conducting  their  opera- 
tions under  the  authority  and  direction  of  an  Imperial 
officer,  appointed,  as  I  have  suggested,  to  control 
them."  As  to  the  capital  necessary  to  give  the 
colonists  a  fair  start,  Mr.  Haggard  looks  to  the 
Imperial  Government  to  provide  the  necesaaiy 
guarantee,  and  he  suggests  that,  *'  when  this  ques- 
tion of  a  guarantee  comes  up  for  discusaon,  it  win 
be  well  worthy  of  consideration  as  to  whether  the 
Urge  municipalities  of  the  United  Kingdom  &hoBld 
not  be  asked  in  what  shape  they  would  be  prepared 
to  assist  the  movament  so  far  as  the  law  allows,  or 
by  emendation  can  be  made  to  allow."  Given 
sufficient  capital,  careful  selection  of  the  settlers  and 
of  the  land,  and  skilled  and  sympathetic  manag«nent 
of  both  after  settlement,  Mr.  Haggard  is  confident 
that  the  suggested  land  col<mies  would  be  a  soccesa, 
an  opinion  from  which  probably  few  would  dissent. 


FACTORIES  IN  BRITISH  INDIA  IN  igoa. 

The  latest  return  of  Judicial  and  Administrative 
Statistics  for  British  India,*  cnniuled  under  the 
snperrision  of  the  Director-Gownlof  Statistics,  deals 
with  a  variety  of  matters,  soch  as  criminal  and  cMl 
justice,  prisons,  police,  education,  tnrtb  and  death 
rates,  lunacy,  municipal  activities  and  factories.  Com- 
pared with  the  factory  returns  issued  in  New  Zealand, 
the  Indian  statistics  are  lacking  in  several  interesting 
particulars,  such  as  capital  outlay,  value  of  raw  mate- 
rial used,  wages  paid,  and  output,  but  give  infonna- 
tion  of  the  order  usually  secured  by  inspectors  of 
ketones. 

In  addition  to  84  factories  owned  by  the  State,  or  by 
local  authorities,  there  are  1,389  undertakings  worked 
by  steam,  and  owned  fay  companies  or  individuals. 
The  former  group  covers  14  printing  prenes,  15  tail- 
wayworkshops,  11  canal  and  engineering  wo^hopa. 
together  with  a  number  of  idlitary  arsenals  uid 
factories.  The  latter  group  contains  173  cotton  mills, 
39  jute  mills,  67  cotton  presses,  78  jute  presses, 
39  ironworks  and  foundries,  98  rice  mills,  and  64  saw 
mills.  The  cotton  factories  are  located  mainly  in  the 
Bombay  Presidency,  jute  mills  and  presses  in  Bengal, 
while  the  rice  mills  and  saw  mills  are  maiiUy  ctm- 
cemed  with  the  exploitation  of  the  two  priikcqMl  pro- 
ducts of  Burma— rice  and  teakwood.  The  average 
number  of  employes  in  1902  consisted  of  424,375  adult 
males,  85,88z  adult  feuiales,  2(>,440  male  c^dren, 
and  4,937  female  children.  t>f  this  total,  205,15a 
(or  38  per  cent.)  are  empl<^red  in  factories  in 
Bengal,  and  180,224  (of  33  V  ca»t-)  i"  Bombay, 
near  three-fourths  of  the  ftctory  labour  in  India  being 
employed  in  these  two  [vovinces. 

The  increase  in  factories  seems  fiuriy  continuous, 
the  number  of  adult  males  and  other  workers  em- 
ployed being  as  foUows : — 

*  Published  tbc  Office  of  the  Sup^^f^^^|^Goi«tB> 
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1900   3"2,6r;    76,339 

1901    408,950    104,266 

I9«    4*4,375    "5.259 

The  namber  of  accidentB  reported  amounted  to 
3,107,  of  which  95  were  fatal.  OF  these  37  occorred 
in  Bombay  and  33  in  Bengal.  Of  serious  accideots 
194  occurred  in  Bengal,  102  in  Burma,  and  71  in 
Bombay.  The  largest  number  of  minor  accidents — 
l,49r  out  of  a  total  of  2,517  occurred  in  Bombay. 
As  regards  offences  against  the  Factory  Acts,  24  con- 
victions were  secured,  of  which  7  were  for  the  employ- 
ment of  persons  in  contravention  of  the  Act,  6  for 
neglect  of  ventilation  and  cleanliness,  4  for  neglect  to 
send  notices  or  returns,  3  for  neglect  to  fence  ma- 
chinery, 3  for  neglect  to  lteq>  the  prescribed  register 
of  children,  and  one  for  corrupt  nse  of  statistics. 


THE  TRADE  AND  INDUSTRIES  OP 
NORWAY. 

The  long  coast-line  of  Norway  has  always  enabled 
ber  inhabitants  to  carry  on  a  considerable  trade  with 
other  countries,  and,  owing  to  improved  communi- 
cations, tbe  exports  of  the  country  have  rapidly  in- 
creased both  to  European  and  Transatlantic  markets. 
Experience  has  proved  that  Norwegian  goods  can 
hold  their  own  in  the  world's  markets,  and,  with 
the  Batumi  resonrces  of  tbe  conntty,  there  is  every 
reason  to  assume  that  tbe  devdopment  will  continne. 
Accordiiig  to  a  report  jnst  issued  by  the  tnAt 
tdHgence  Bureau  of  Norway,  tbe  forests  of  that 
country  form  the  basis  of  her  high  -  class  wooden 
articles,  wood  pulp,  and  papwr  industries;  the 
utilisation  of  the  immense  quantities  of  fish  con- 
tained in  her  seas  also  plays  a  vety  imfwrtant  part  in 
the  economy  of  the  country.  Agriculture  has  under* 
gone  a  steady  development,  which  has  found  expres- 
sion in  the  export  figures,  and  the  vast  sources  of  power 
of  which  the  countiy  is  possessed  in  her  waterfalls  will 
give  ber  industry  a  strong  support  on  the  nurkets  of  the 
worid.  Of  tbe  vast  area  of  the  countiy,  2 1  per  cent, 
is  covered  with  forests,  and  it  is  therefbre  natural  that 
Norway  should  jday  an  important  part  in  siqi)dyiag 
tbe  world  with  timber.  About  70,000,000  cuMc  feet 
of  timber  are  exported  annually.  In  addition,  con- 
siderable quantities  of  wooden  wares,  such  as  joinery, 
cooper's  wares,  mouldings,  &c.,  are  exported.  The 
export  of  Norwegian  matches  amounts  to  about 
3,000  tons  per  annum.  Special  mention  should  be 
made  of  mechanical  and  chemical  wood  pulp,  for 
which  articles  Nmway  is  cme  of  the  chief  centres  of 
production.  In  1 904,  NcMiray  expcvted  about  450,000 
tons  of  her  productioa  of  wood  pulp  to  conutries  in, 
and  beyond,  Europe.  The  production  of  paper, 
chiefly  printing  psper,  packing  paper,  and  card- 
board, is  also  of  some  importance.  In  1904,  the 
exportation  of  paper  amounted  to  about  60^000  tons. 


The  important  coast  fisheries  yield  the  chief  part  of 
the  fish  products  exported.  First  come  the  well* 
known  articles  of  consnmpti<m,  klip  (ish  and  stock 
fish.  In  1904,  neariy  31,000  tons  of  klip  fish  and 
17,100  tons  of  stock  fish  were  exported.  A  cheap 
and  i-alued  comestible  is  salt  herring,  of  which  there 
are  consideraUe  qnuantities  exported,  as  well  as  salt 
mackerel.  Among  other  prodmrts  of  fishing  and 
wluUng  may  be  mentioned  fish  oil,  whalebone,  and 
fish  guano.  Altogether,  tbe  exported  products  of 
seal,  whale,  and  ordinary  fisheries  amount  in  value  to 
about  three  millions  sterling  annually.  The  culti- 
\'ation  of  the  land  has  increased  veiy  considerably, 
and  of  agricultural  products  considerable  quantities 
arc  exported.  Special  attention  has  been  given  to 
the  development  of  cattle-breeding  and  of  daliying. 
In  1904,  1,527  tons  of  Norwegian  butter  were  ex> 
pnted,  and  777  tons  of  margarine.  Another  article 
vluch  is  produced  and  exported  in  large  quantitiea, 
is  condensed  milk,  of  which  tl,ooo  tons  mre  ex- 
ported in  1904.  Of  the  mining  products,  iron  pyrites 
and  copperarethe  most  important.  In  1904, 116,550 
tons  of  iron  pyrites  and  2,700  tons  of  copper  ore  were 
exported.  The  new  railway  between  Norway  and 
Sweden,  which  terminates  in  the  Norwegian  town 
of  Narvik,  has  made  this  seaport  into  a  very  im- 
portant shipping  centre  for  iron  ore.  Among  other 
articles  may  be  mentioned  feldspar  (exportation  about 
21,000  tons).  The  stone  industry  is  also  of  some 
importance,  both  as  regards  pavings  and  stone  for 
building  purposes.  About  190,000  tons  of  hewn 
stone  are  exported  annually.  The  other  branches 
of  industry  deserving  of  mention  are  the  metal  and 
machine  industries,  which  in  many  respects  have 
reached  a  remarkable  degree  of  development,  such 
as  ship-building,  the  manufacture  of  horse-shoe  and 
other  nails,  and  the  manufacture  of  machines  and 
electrical  appliaaces.  Among  the  expwrted  articles 
may  also  be  included  calcium  carl^de,  which  is 
largely,  produced,  and  of  which  5,700  tons  were  ex- 
ported in  1904,  sulphur,  vinegar,  and  acetic  add. 


ORANGE  INDUSTRY  IN  THE  WEST 
INDIES. 

The  Imperial  Department  of  Agriculture  for  the 
West  Indies  has  printed  a  paper  by  Mr.  H.  Hesketh 
Bell,  C.M.G.,  Administrator  of  Dominica,  on  tbe 
cultivation  of  oranges  in  Dominica,  from  which  the 
following  particulars  are  taken  : — 

Chief  Orange  Markets. — Oranges  are  produced 
more  or  less  abundantly  in  all  countries  lying 
between  latitudes  of  40°  north  and  south  of 
the  equator,  but  the  wtxid's  great  marlnts 
are  chiefly  supplied  by  fndt  grown  either  in  the 
Mediterranean,  in  California,  or  in  Florida.  Covent 
Garden  rdies  for  its  principal  supplies  on  Spain, 
Malta,  and  the  country  round  Jaffa^^bil^tl^q  de< 
mands  of  New  York,  BoMldtSiitaia  idtBePp 
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of  the  Eastern  States,  are  met  by  the  products  of  the 
Pacific  coast  and  of  Southern  Fltnida. 
-  The  magnitude  of  the  orange  trade  may  be  realised 
when  one  considers  that  the  annua]  imports  into 
Great  Britain  comprise  some  6,000,000  cases,  amount- 
ing to  a  value  of  over  ^3,000,000,  and  -that  the  out- 
put of  California  alone  is  not  less  than  9,000,000 
cases  a  year.  Owing  to  the  occunence  of  severe 
frosts  and  other  disasters,  the  output  of  oranges  from 
Florida  has  not  increased  in  the  same  ratio  as  that  oft 
CalifomiH,  hot  the  crop  for  tlus  season  is  nevertheless' 
estimated  at  about  a  milUon  and  a  half  boxes.  The 
Cape  and  certun  -parts  of  Australia  q^>ear*  also  to  be 
suited  to  the  production  of  dtras  fmits,  but,  up  to  the 
present,  the  yield  of  these  countries  does  not  seem  to 
be  largely  in  excess  of  the  local  demand. 

Natural  Advantages  of  Dominica.  —  Land  in 
Dominica  suitable  for  growing  oranges  can  be 
purchased  almost  anywhere  in  the  island  at  prices'* 
varying  from  tos,  to  £^  an  acre.  Owing  to* 
the  generous  rainfall,  artificia}  irrigation  is  never 
necessary.  The  island's  Eoil  is  proverbial  for  k^' 
fertility,  while  the  climatic  and  meteorological  coa- 
ditions  appear  to  be  exactly  suited  to  the  success 
cultivation  of  citrus  trees.  The  wages  of  labour, 
instead  of  being  from  4s,  to  6s.  a  day,  as  in  California 
and  Florida,  are  barely  a  quarter  of  those  rates,  while 
the  cost  ot  living  is  proportionately  low,  Am[^e 
shipping  opportunities  exist  for  the  conveyance  of 
produce  to  Europe  and  America,  and  freight  rates 
are  not  uiureasonably  high.  Above  all,  it  is  being 
proved  that  oranges,  under  certain  favourable  con- 
ditions, can  be  produced  in  hill-districts  far  earlier  in 
the  season  than  is  possible  in  California  or  on  the 
Mediterranean,  and  the  fruit  may  be  placed  upon 
the  market  at  a  time  when  supplies  are  short  and 
prices  correspondingly  high.  Judging  hf  what  Mr. 
Bell  had  seen  of  orange  culture  in  Flonda,  the 
Wahainn  Islands,  and  in  the  Mediterranean,  he  be< 
lieves  that  the  local  conditiCHis  in  Dominica  are  far 
superior  to  those  exuting  in  most  countries,  and  that 
a  very  promising  and  hi^y  profitable  industry  may 
be  founded. 

Present  Output  of  Oranges.  —  Dominica  has, 
for  many  years  past,  been,  more  or  less,  an 
orange  -  producing  country.  There  are  fine  trees 
scattered  about,  here  and  there,  all  over  the 
island,  and  so  greatly  do  they  flourish  natural 
means  that  crops  exceeding  5,000  fruits  from  indi- 
vidual trees  are  not  uncomnum.  Such  a  yte^d  any- 
where else  would  be  phenomenal,  and  we  are  thus 
encouraged  to  look  for  even  more  exceptional  results 
when  improved  methods  of  cultivation  are  adopted. 
The  export  of  oranges  during  recent  years  has  varied 
between  one  and  two  millions  of  fruit,  but  in  spite  of 
this  the  industry  has  languished  and  cannot,  in  fact, 
be  considered  to  have  ever  been  taken  up  seriously. 
The  results  of  shlpm^ts  have  usually  been  more  or 
less  unsatisfactory,  and  up  to  quite  lately  the  posn- 
Inlity  of  a  profitable  orange  trade  was  generally  dis- 
beliefied.  Mr.  Bell  attiibntes  this  stagnation  in  so 


promising  an  industiy  mainly  to  four  causes ;  firstlyi 
the  complete  absence  of  cultural  methods ;  secondly, 
ignorance  of  the  market's  requii-eraents" ;  tHrdhf, 
inferior  varieties;  and,  fourthly,  rOugh  and  careless 
handling  of  the  fruit. ' 

During  the  past  three  years  Mr.  Bell  made  sevnal 
experimental  shipments  of  Dominica  oranges  not  only 
to  the  London  markets  but  also  to  New  York.  In 
making  these  shipments  he  was  guided  by  informa- 
tion gained  in  Florida  and  in  the  Bahama  Isihuidr, 
and  eq>eci^  by  notes  made  during  rambles  arotuid 
Covoit  Ganlen  nuiiket,  and  in  chats  vidi  varions 
fhiit  Im^ers.  In  most  cases,  the  Quits  were  good 
tyjncal  spedmens  of  the  best  Dominica  oranges.  The 
oranges  were  cured,  graded,  wrapped  in  attxactive 
papers,  and  packed  in  the  standard-sized  Florida 
boxes,  and  the  fruit  arrived  on  the  market  in  a  shape 
no  way  differing  from  the  usual  American  sappKes 
which  go  to  Covent  Garden. 

In  September,  1903,  six  boxes,  each  containing  on 
an  average  of  126  oranges,  were  sent  to  London. 
The  broken>  reported  on  them  as  being  in  exc^ent 
condition  and  of  very  fine  flavour.  They  were  sold 
by  auction  and  realised  from  los.  to  lis.  6d.  a  box. 
Apart  fn»n  the  cost  of  the  fruit,  Uie  expenses  for 
packing,  wrappers,  boxes,  nails,  export  tax,  freight 
to  London  and  brokers'  charges,  amounted  to  a  little 
under  4s.  6d.  a  box,  thus  leaving  a  margin  of  about 
6s.  for  the  value  of  the  oranges  ctHita^ed  in  eadi 
package. 

In  November,  1903,  seven  boxes  were  sent  to  New 
York  and  sold  for  ^  I3'25.  The  duty  of  g  i-oo  a  box 
and  the  heavy  Customs'  charges  swallowed  up  the 
profit,  and  this  venture  clearly  proved  that  unless  a 
higher  price  than  %  2  can  be  expected  per  box,  sh^ 
ments  of  oranges  to  New  YoA  can  hardly  be 
profitable. 

The  Jafia  orange  can  he  highly  recommended  for 
culturein  the  West  bidies.  It  is  alai^  oval  fruit  (rf' 
the  first  quality,  the  pulp  is  rich  and  juicy,  there  ii 
little  "rag,"  and  seeds  are  frequently  quite  absent. 
The  tree  is  very  hardy,  and  bears  early.  There  ate 
several  other  varieties  which  appear  to  thrive  admi- 
rably in  these  islands,  and  among  them  may  be  men- 
tioned the  " Parson  Brown,"  the  "Valencia  Late," 
"  Bocme's  Early,"  and  the  <*  Mediterranean  Sweet." 
Any  one  starting  an  orange  grove  would  do  well  to 
grow  several  varieties,  and  to  give  spedal  attention 
to  Aose  which  fruit  very  early  at  vtry  late  in  the 
season. 

The  common  sour  orange,  often  found  growing 
wild  in  Dominica,  has  been  proved  to  provide  the 
most  suitable  root-stocks  for  orange  culture  in  the 
West  Indies.  Some  nurserymen  favour  "  rough 
lemons,"  but  the  one  just  mentioned  is  certunly 
the  most  \4gorous  and  the  most  resistant  to  "  collar- 
rot  "  or  "  mal-di-gomma."  The  firuit  of  the  soar 
orange  can  be  readily  obtained  hen,  and  at  almost 
nominal  cost,  during  the  last  three  months  of  the 
year.  They  must  be  perfectlY_ripe,  and,  Ac  seeds 
should  be  planted  yngrti^^y  (gfOS^  W«  been 
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«xtracted  from  the  rrnit.  .  They  should  be  sown 
about  I  inch  apart  in  diflb  6  inches  apart,  and 
co%-ered  vith  ^  ioch  depth  of  soil.  Jf  veiy  dry,  hot 
leather  be  expected,  a  light  screen  of  reeds  or  brash- 
*ood  can,  with  advantage,  be  erected  over  the  seed 
beds.  The  seeds  should  germinate  in  sixteen  to 
twenty  days,  and  the  beds  must  be  kept  entirely 
free  frmn  weeds.  In  four  to  six  months,  the  young 
Kedlings  should  be  about  6  inches  high,  and  there- 
fore fit  for  iramplanting.  Lmifr,  straight  beds  to 
receive  them  will  in  the  meantime  have  bem  prepared, 
and  ipto  these  tl^  joung  fdan)»  should  be  moved, 
bdng  set  out  iA  two  or  three  rows,  not  less  than  18 
inches  apart. 

Conditums  •  of  Cultivation,  —  Although  orange 
trees  appear  to  thrive  in  Dominica,  under  almost 
any  conditions,  and  where  few  other  products 
would  grow,  still  it  is  only  reasonable  to  expect 
that  far  greater  and  more  rapid  results  would 
be  obtained  where  everything  is  favourable  to  good 
•cultivation.  Ideal  conditions  for  an  orange  grove  in 
this  island  would  appear  to  be  the  following: — 
Altitude  vai)iDg  from  £oo  to  3,OM  feet.  Proximity 
4o  a  good  road  and  within  easy  distance  of  the 
•shif^hig  port.  A  gentle  sl<^  with  a  south  or 
weiterly  aspect,  and  consequently  well  sheltered 
<rom  prevailing  winds.  A  rainfall  of  not  less  than 
looincbes  a  year.  A  dark,  friable  scmI,  rich  in  phos- 
phates and  nitrogen,  and  thoroughly  well  drained. 

Under  such  conditions  and  with  good  management, 
an  orange  grove  should  prove  a  very  remunerative 
■venture.  Among  the  100,000  acres  of  virgin  land, 
which  this  island  still  possesses  in  the  mountains  and 
A-alleys  of  the  interior,  it  ought  to  be  no  difficult 
matter  to  find  considerable  areas  fulfilling  every  one 
-of  the  requirements  indicated. 

Scale  Insects.  —  In  Califomia,  in  Florida,  and 
in  most  other  great  orange-producing  countries, 
the  planter  is  grievously  (dagued  by  various  pests. 
He  has  to  contend  against  the  scale  insects  of 
all  colours  and  of  exceeding  virulence,  and  it 
is  only  by  a  vigorous  and  permanent  campaign 
that  he  manages  to  defeat  their  continuous 
attacks.  Here,  tn  Dominica,  we  are,  so  far,  in 
the  enviable  position  of  suffering  comparatively 
Uttle  from  insect  pests.  Although  there  are  in  the 
West  Indies  no  less  than  120  known  species  of  scale 
insects,  only  twenty-four  of  them  are  foimd  in  this 
island.  Their  numbers  are,  however,  undoubtedly  on 
the  increase,  and  thqr  constitute  one  of  the  chief 
clangers  to  a  successful  industry  in  onuiges.  It  seems 
as  if  the  budded  varieties  ure  far  more  liable  to  the 
attacks  of  scale  insects  than  are  the  indigenous  trees, 
and  great  vigilance  is  necessary  to  keep  them  free 
of  pests. 

Packing. — The  wisdom  of  packing  oranges  only  in 
boxes  of  standard  size  has  been  proved  over  and  over 
again,  and  the  use  of  barrels  or  tough-and-ready 
crates  c  annot  be  too  strongly  deprecated.  The  stan- 
dard orange  box,  to  which  all  the  chief  mariiets  <^  the 
world  are  accustomed,  measured  12}  by  12^  by  27 


inches,  outside  measure,  with  a  partition  in  the 
nuddle.  The  slats  and  tides  for  these  packages  can 
be  bought  in  America,  and  the  cost,  f.o.b.  ^t  Xew 
York,  is  about  jd.  per  box.  The  Pierpont  Co., 
Savannah,  U.S.A.,  can  be  recommended. 

The  packer  should  very  carefully  examine  every 
fruit,  and  discard  every  one  that  is  in  the  least  bruised, 
discoloured,  or  unsightly.  Evety  orange  should  be 
neatiy  wrapped  in  white  tissue  paper,  and  carefully 
(»cked  in  layers.  The  top  layer  vhnnld  project  about 
(inch  above  theridesof  the  box,  which  will  make  the 
paeldng  close  after  the  cover  is  nailed  onnnder  geiitle 
pressure.  -Every  box  should  be  stencilled  on  both  ends, 
showing  the  grower's  brand,  the  number  of  oranges 
in  the"-  packager,''  and  ^the'  quaUty.  It  is'  a  well- 
known  fact  that  a  box  of  &uit  nearly  always  sells  on 
the  merit  of  the  poorest  specimen  contained  in  it.  It 
behoves  the  grower,  therefore,  to  spare  no  pains  to 
ensure  uniformity  of  quality  in  his  produce.  The 
fcdlowing  golden  rules  cannot  be  too  strictly  obsert-ed : 
'<  Grade  carefully,  pack  firmly,  and  never  ship  an 
inferior  fruit."  The  planter  who  follows  these  rules 
will  koun  get  a  good  name  on  the  market,  and  will 
always  command  a  high  |»ice  for  his  fruit. 

Yield. — A  grove  budded  oranges  will  bear  fruit 
very  early.  If  wdl  cultivated  and  healthy  the  trees  will 
begin  to  produce  a  few  oranges  in  their  thihl  year, 
and  an  average  of  fifty  fruits  per  tree  may  reasonably 
be  expected  in  the  fourth  year,  with  a  steady  and 
heavy  increase  in  every  succeeding  season.  In  Cali- 
fornia and  in  Florida,  two  boxes  per  tree — that  is  to 
say,  from  300  to  400  fruits — are  expected  in  the  sixth 
or  seventh  year  of  an  orange  grove,  with  a  pn^Kntion  ■ 
ately  higher  yield  as  the  tree  grow  older.  There  is 
reabon  to  believe,  as  I  have  already  remarked,  that 
the  natural  ccmditions  found  in  the  West  Indies  are 
far  more  propitious  to  orange  culture  than  those  of 
most  other  parts  of  the  w«ld,  and  I  daresay  that 
many  of  my  bearers  know  of  orange  trees  growing  in 
Dominica  which  yield  over  5,000  fruits  each  year. 
One  of  my  budded  trees  at  Sylvania  gave  last 
October  275  fruits,  although  it  was  only  in  its  fourth 
year,  and  a  crop  of  400  oranges  per  tree  in  the 
seventh  year  may  therefore  not  be,  by  any  means,  an 
ezcesrive  estimate  for  orange  groves  in  this  island. 
Calculating  on  that  assumption,  an  acre  of  100  trees, 
seven  yeais  (dd,  ^ould  yield  40,000  oranges,  eqtuil  to 
about  220  boxes.  We  have  already  seen  that  4s. 
to  5s.  per  case  is  a  reasonable  and  aven^  net  prtrfit 
to  expect  on  sh^iments  of  oranges  of  fair  quality,  and, 
at  that  rtte,  the  produce  from  an  acre  should  repre- 
sent a  value  of  about  ^£'45.  The  annual  cost  of 
cultivating  an  acre  of  orange  trees  in  bearing  should 
not  exceed  £^  a  year,  and  expenditure  on  such  a 
scale  would  allow  for  a  liberal  outlay  on  manures, 
spraying,  and  general  care  of  trees.  It  will,  there- 
fore, be  seen  that  a  grove  in  Dominica  may  be 
expected  to  yield  very  handsome  results. 

The  foregoing  calculations  are  based  on  the 
assumption  that  the  oranges  prodw^  will  only  be 
worth  an  average  of  rofti^|;e?fl?T  ©O^gl^Ky 
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unless  it  is  also  muzzled.   While  on  a  highway  or 
thotoughfuc,  or  irinle  betng  moved  by  railway,  tls 
dog  b  icqnired  also  to  be  coitfrcdled  by  a  collar  and  t 
or  other  attachment. 

Co-oPEEATiVK  Stoiles  IN  Gekaiamv. — The 
^stemof  co'opetative  stores  ("Konsum  Vereiiie") 
in  Germany,  through  which  the  laboaih^  clatiei 
eqiedally  have  effected  so  great  a  saving  in  the  past, 
is.betng  morp.and  more  bitterly  assailed  by  the  shop 
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varieties,  soch  as  seedless  oranges  are  grown,  far 
handsooier  results  may  be  expected.  "  Washiagtoii 
Navels  '*  and  Jaffiu  **  wDI  easily  fetdi  finMn  15s.  to 
255.-  a  case.  Ihe  cost  of  cultiTation  and  transport 
would  be  no  hitter  than  in  the  case  of  inferior 
i>arieties,  and  the  margin  of  profit  would  probably 
be  mudi  greater.  There  appears,  therefore,  no 
ground  for  refusing  to  bdieve  that  the  annual  retom 
of  j^ioo  per  acre   often    earned    in  CaUfomia, 

Fk^and  AtwtraHa,  may  not  also  be  expected  in  ,  ke^^"5£  are  ever  seeking  Go.«nment  aid  i. 
'^"'""™*  endeavouring  to  arrest  the  farther  ^tead  of  an  institn- 

'  —  .   tion  by  means  ,of  which  their  trade  is  being  t^nd^ 

undermined.   It  is  insisted  on  their  part  that  aQ 
Government  emphyis  sfaould  be  restiained  from 
joining  or  forming  such  associations,  and  a  counier- 
movement  be  thus  inauguiated.   Those  interested  in 
the  scheme,  however,  are  not  being  deterred,  they 
i  have  taken  steps  to  strmgthen  their  solidarity  of 
interest,  and  now  propose  to  pass  (lom  the  {dan  of 
'  buying  their  supplies  from  the  manufacturer  direct  to 
^  the  stfll  bolder  scheme  of  becoming  the  manufacturers 
of  needed  supplies  themselves.   According  'to  the 
latest  statistics,  these  associations  In  Germany  jWw 
embrace  638  separate  organisations,  with  a  total 
membership  of  480,000,  and  an  aimual  turnover  of 
^6,000,000. 

Thr  Trade  of  Tangier.— Mr.  Acting-Consul 
Wyldbore  Smith's  Report      the  Trade  of  Tangier 
for  1904  (No.  3436,  Annual  Series)  shows  a  co^Bide^ 
able  shrinkage,  due  m«nly  to  the  disturbed  state  of 
the  neighbouring  district,  which  resulted  in  the  road 
between  Tangier  and  Fez  bnng  so  insecure  that 
merchants  were  unable  to  send  goods  by  this  road 
to  Fez  at  any  time  of  the  year,  and  to  a  bad  harvest. 
The  United  Kingdom  did-  not  do  quite  as  wdl  asin 
1903.   British  trade,  on  account  of  its  staple  imports 
being  those  wbicb  are  most  in  native  demand,  such 
as  cotton  goods,  candles,  tea,  &c.,  depends,  almost 
more  than  that  of  any  other  nation,  on  the  native 
consumption  and  ou  the  Fez  market,  both  of  wfaid 
sources  of  prosperity  for  British  import  trade  ban 
greatly  dinriniriied  by  the  reasois  above  stated.  Ob 
the  other  hand,  Germany  benefited        the  large 
amount  of  cheap  cloth  imp<»ted,  which,  owing  to  tbe 
impecunious  state  of  the  natives,  was  in  much  greater 
demand  than  the  more  expensive  British  matoisl. 
Nevertheless  we  find  that  the  imports  from  tbe 
United  Kingdom  were  33J  per  cent,  of  the  whole, 
whilst  from  Germany  they  were  only  8  per  cent.  Of 
the  exports  tbe  United  Kingdom  took  25  per  cent., 
and  Germany  only  i}.    Mr.  Consul  Smith  saystbit 
'  vrith  the  steady  influx  of  Europeans  to  Tangier,  a  gtest 
demand  for  fiinutare  has  sprung  up,  cheap,  Kgi^ 
furniture,  such  as  stained  wood  and  bamboo  ind 
basket  wotlc  goods.  Owing  to  the  failure  of  tbe 
harvest,  and  the  withdrawal  <A  tbe  Saltan's  pendiBoa 
for  coaat«rise  trade,  there  is,  the  Consul  says,  a  gntf 
demand  for  flour,  and  especially  semdina.  Freock 
and  Italian  millers  are  reaping  a  rich  harvest,  inirtAi 
Bntid.  milta,  might  h.«.^g<^^g[£ 


Institution  of  Naval  Architects.  —  The 
summer  meeting  of  this  Institutiori  will  be  held  in  ' 
London.  Papers  will  be  read  at  meetings  at  tbe 
Society  of  Arts  on  July  19th,  20th,  and  2  ist.  Visits  ' 
to  the  woAs  of  Messrs.  Siemens  Bros,  and  Co., 
Telegraph  Cable  and  Electrical  Instrument  Works, 
near  Woolwich ;  Messrs.  Vickers,  Sons  and  Maxim, 
Ordnance  Works,  Erith  ;  and  Messrs.  and  E. 
Hall,  Refrigerating  Machinery  Works,  Dartford,  are 
arranged  for  Wednesday  afternoon.  July  19th,  On 
Thursday,  July  20th,  visiis  are  arranged  tn  R.M  S. 
India,  of  the  P.  and  O.  Steamship  Company ; 
H.M.S.  Black  Prince,  built  by  the  Thames  Ironworks 
Company,  now  fitting  out  in  the  Victoria  Dock ; 
Messrs.  Yarrow  and  Co.,  Poplar ;  and  to  Messrs. 
Thomycroft  and  Co.  Chiswick.  On  Friday,  July 
sist,  there  will  be  the  vint  to  Porismoath 
Dockyard. 

Rabies. — Upinion  was  sharply  divided  as  to  Mr. 
Long's  action  in  muzzling  dogs,  but  it  stamped  out 
rabies.  In  his  report  just  is&ued  'Cd.  2454),  the  Chief 
Veterinary  Officer  is  able  to  say  that  "  this  disease 
has  been  entirely  extinguided  in  Great  Britain,  no 
case  having  occurred  during  1904,  and  not  a  sin|^ 
individoal  has  died  of  hydrophobia.  Suspected  cases 
of  rabies  in  the  dog  have  beoi  reported  in  1903  and 
1904,  but  the  residts  of  the  inooUation  test  mth  por- 
tions of  the  brain  of  all  these  suspected  cases  have 
proved  to  be  negative  in  every  instance."  Mr.  Cope 
considers  that  there  are  good  reasons  for  believing 
that  this  terrible  disease  will  never  again  appear  in 
this  country,  as  the  regulations  which  apply  to  the 
landing  of  dogs  from  abroad  are  of  so  strict  a 
character  that  a  comparatively  small  number  are  now 
imported,  and  those  which  are  admitted  are  kept 
under  veterinary  supmisioQ  ibr  a  period  not  exceed- 
ing  six  months.  In  certain  cases  the  Board  are 
prepared  to  sanction  the  removal  of  an  imported  dt^, 
dtiring  the  period  of  quarantine,  to  private  premises, 
but  in  every  such  case  the  dog  is  required  to  wear  a 
leather  harness  of  a  pattern  approved  by  the  Board, 
and  may  not  be  alsent  from  the  private  premises 
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NOTICES. 


COLONIAL    SECTION  COMMITTEE. 

A  meeting-  of  the  Committee  of  the  Colonial 
Section  was  held  on  Wednesday  afternoon, 
19th  inst.  Present :— Sir  Westby  B.  Perceval, 
K.C.M.G.  (Chairman  of  the  Committee),  in 
the  chair.  Byron  Brenan,  C.M.G.,  Hon.  Sir 
John  A.  Cockbum,  K.C.M.G.,  Robejrt  Kaye 
Gray,  Hon.  Walter  Hartwell  James,  K.C., 
Agent-General  for  Western  Australia,  Sir  E. 
Montague  Nelson,  K.C.M.G.,  Earl  of  Stam- 
ford, with  Sir  Henry  Trueman  Wood,  M.A.> 
Secretary  of  the  Society,  and  S.  Digby,  Secre- 
tary of  the  Section. 


prcx:eedings  of  the  society. 


CANTOR  LECTURES. 

INTERNAL  COMBUSTION  ENGINES. 

By  Dugald  Clerk,  M.Inst.C.E. 
Lecture  III. — Delivered  February  ig^S- 
Syllabus. 

Examples  of  Internal  Combustion  Engines  in 
Jfritain, — Clerk  cjcle  engines,  Koerting,  Oecbel- 
banser— Constant  pressure  cycle  engines — Coal  gas, 
producer  gas,  and  blast  fumace  gas  engines,  Crosi- 
ley,  National,  Premier,  Cockerill,  Deutz. 

In  my  last  lecture  I  dealt  with  the  various 
questioDS  which  bore  upon  the  economy  and 
operations  of  the  Otto  cycle  engines.  I  spent 
neaily  the  whole  evening  considering  their 
cycle ;  so  now  I  propose  to  take  up  first  the 
Clerk  cycle  and  its  modifications,  the  Koerting 
and  the  Oechelhauser,  and  then  the  constant 
pressure  engines,  like  the  Brayton  and  the 
Diesel,  and  other  engines  of  that  type.  As  I 
have  gone  fairly  fully  into  the  particular  poin*s 
on  the  Otto  cycle,  I  need  not  trouble  you  with 
such  minuteness  to-night  upon  the  Cletk  and 
•the  other  cycles,  so  1  will  run  rather  quickly 


over  those  matters,  so  as  to  show  photographs, 
and  discuss  some  of  the  practical  pointti  in 
connection  with  the  large  gas  engines. 

To  begin  with  the  Clerk  cycle  engine  :  this 
engine  is  not  so  well  known  to-day  as  it  was 
more  than  twenty  years  ago,  so  I  think  it 
desirable  to  describe  it  with  reference  to 
Fig.  23,  which  is  a  sectional  plan.  In  the 
Clerk  engine  the  motor  cylinder  had,  at  the 
front  end,  large  ports  leading  into  an  annular 
space,  these  being  the  exhaust  ports.  The 
cpmpression  space  was  conical,  and  the  charge 
was  sent  in  by  means  of  a  separate  pump, 
^♦hich  I  called  the  displacer.  The  action  of 
the  engine  was  as  follows  ; — When  the  piston 
got  to  the  out  end  of  its  stroke,  and  the  crank 
was  crossing  the  out  centre,  the  piston  over- 
ran the  exhaust  ports  on  the  out-stroke,  and 
covered  them  on  the  in-stroke.  Meantime  the 
pump  or  the  displacer  piston,  which  was 
attached  to  a  crank  at  right  angles  in  advance 
of  the  main  crank,  was  sweeping  in  and  giving 
its  charge  a  slight  compression.  That  charge 
passed  through  a  connecting  pipe,  and 
through  a  check  valve,  into  the  conical  end, 
displacing  before  it  all  the  contents  of  the 
cylinder.  When  the  main  crank  had  returned 
about  40  degrees  of  its  circle  under  the  centre, 
these  ports  were  closed-  It  opened  about 
40  degrees  above  and  closed  40  degrees  under, 
and  in  tl^at  time  the  displacer  piston  had  gone 
fully  in  and  discharged  its  charge  into  the 
cylinder  and  combustion  space  through  the 
lift  valve.  Then  the  motor  piston  compressed 
the  charge,  and  ignition  took  place  at  the  in 
end  of  the  stroke,  just  as  in  the  Otto  cycle. 
The  object  of  the  invention  was  to  enable  one 
motor  cylinder  to  give  an  impulse  at  every 
revolution.  In  the  Otto  cycle  there  is  only  on? 
impulse  for  two  revolutions,  so  far  as  the  main 
cylinder  is  concerned.  The  Clerk  engine  gave 
one  impulse  for  every  revolution  of  the  main 
crank  in  the  main  cylinder,  but,  to  make  that 
possible  it  was  necessary  to  provide  an 
auxiliary  crank  and  displacer  cylinder.  The 
idea,  was,  of  course,  to  Jimini^^i 
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arity  of  the  Otto  cycle  by  having  an  impulse 
at  every  revolution,  or  more  frequently,  that  is 
to  say,  two  impulses  per  revolution,  obtained  by 
making  the  engine  double  acting.  The  object 
was  to  get  very  much  more  power  for  a  given 
weight  of  engine.as  the  pump  was  light  and  only 
required  to  deal  with  its  charge  at  a  low  pres- 
sure. In  construction  the  engine  was  a  very 
simple  one. 

Fig.  24  compares  the  diagrams  obtained 
from  the  Clerk  and  the  Otto  cycles.  In  the 
four  stroke  cycle  diagram  there  is  clearly  seen 
the  charging  stroke,  the  compression  stroke, 
the  explosion  and  the  expansion,  and  then  the 
point  of  opening  the  exhaust  valve  and  ex- 
hausting the  burnt  gases.    In  the  two  stroke 
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is  passing  through  an  angle  of  about  80  degrees. 
Sometime  a  little  larger  angle  is  allowed,  but, 
roughly,  80  degrees  of  the  crank  aogfle  Is  the 
limit  for  charging  of  the  motor  cylioder. 
Because  of  this,  much  larger  inlet  valves  and 
very  much  larger  discharge  areas  are  required 
in  the  Clerk  than  in  the  Otto  cycle.  In  the 
Otto  cycle  the  charging  stroke  occupies  not 
only  the  whole  of  one  stroke,  which  amourns 
to  180  degrees  of  the  crank  movement,  but 
in  addition  a  further  40  degrees,  which  permits 
the  inlet  valve  to  be  held  open  considerably 
over  the  out  centre,  and  also  to  be  opened  a 
little  before  the  centre  on  the  in-stroke.  In 
consequence,  the  Otto  type  of  engines;  allows 
three  times  the  time  interval  to  c:harg;e  the 
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Sectional  Plan  of  Clerk  Cycle  Ehqins,  1881. 


-or  Clerk  diagram  there  is  nothing  shown  upon 
the  main  indicator  card  of  the  charging  stroke, 
because  immediately  the  piston  overruns  the 
exhaust  ports  the  pressure  falls  almost  to 
atmosphere,  and  then  the  displacer  . piston  at 
right  angles  in  advance  of  the  main  crank  dis- 
charges its  charge  into  the  cylinder  while  the 
main  crank  is  crossing  the  centre.  Compres- 
sion of  the  charge  then  takes  place,  and  igni- 
tion, expansion  and  exhaust  foUow  as  I  have 
described. 

In  the  Clerk  cycle  engines  the  considerations 
which  govern  power  and  economy  very  closely 
resemble  those  of  the  Otto  cycle,  but  there  are 
several  points  which  require  to  be  carefully 
considered — points,  indeed,  of  considerable 
difficulty — with  regard  to  which  the  Otto  cycle 
is  a  far  easier  cycle  than  the  Clerk  cycle.  In 
the  Clerk  cycle,  the  charging  has  to  be  accom- 
plished in  the  motor  cylinder,  while  the  crank 


cylinder,  at  a  given  rate  of  revolution,  that  it 
is  possible  to  allow  in  the  Clerk  cycle,  for 
a  given  valve  area,  the  velocity  of  charge 
entrance  in  the  Otto  cycle  is  about  a  third 
of  that  in  the  Clerk  cycle.  This  means  that 
the  Clerk  cycle  engines  are  more  difficult  te 
charge,  and  require  greater  power  expenditure 
to  charge  the  cyhnder  than  the  Otto  cycle. 
That  is  the  great  weakness  of  the  Clerk  cycle 
as  constructed  at  present. 

Then  there  is  this  further  point.  In  the 
Otto  engine,  when  the  piston  moves  oui, 
taking  in  its  charge,  there  is  no  question  of 
any  possible  discharge  at  the  exhaust  ports, 
because  the  piston  is  sucking  in  the  charge 
by  a  partial  slight  deficit  of  atmospheric  pies- 
sure,  and  there  is  no  exhaust  port  open  thnmgh 
which  fresh  charge  may  be  lost.  In  the  Clerk 
cycle,  the  proportions  of  displacer  and  motor 
cylinder  have  ^to^.  J^^^^^^c^f^y  a»c«- 
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tained,  otherwise  part  of  the  charge  entering 
the  cylinder  is  apt  to  pass  right  down  through 
the  centre  of  the  exhaust  gases  which  are 
being  displaced,  and  pass  out  of  the  exhaust 
port.  That  was  overcome  in  the  early  Clerk 
engines  by  the  peculiar  conical  shape  of 
cylinder  end,  which  has  been  since  con< 
sistently  adhered  to  in  all  the  engines 
operating  on  the  Clerk  cycle.  That  diffi- 
culty, however,  is  met  in  two  ways.  One 
-way  is  to  put  in  a  smaller  -charge  than  in 
the  Otto  cycle,  but  that  has  the  disadvantage 
of  leaving  too  much  exhaust  gas,  and  also 
giving  you  a  smaller  power  of  engine.  Conse- 


Fig.  24. 


COMPARATITK  INDICATOR  DIAGRAMS    FROM  EN- 
GINBS    WORKING    ON    THE    CLERK    AND  OtTO 

Cycles. 

^uently,  every  designer  of  the  Clerk  cycle  engine 
.attempts  to  get  in  the  full  charge.  The  best 
method  is  to  send  into  the  cylinder,  first  a  good 
lieavy  charge  of  air  to  displace  the  exhaust 
products,  and  then  to  follow  it  with  a  some- 
what strong  charge  of  gas  and  air.  That  is 
what  I  did  in  1881,  and  that  is  what  is  being 
•done  to-day  in  all  the  large  gas  engines.  That, 
however,  is  a  somewhat  difficult  thing  to  do. 
The  consequence  is  that  if  one  of  these  cylinders 
4)0  charged  as  fully  as  it  would  be  in  an  Otto 
■cycle,  a  slight  proportion  of  gas  is  lost  at  the 
exhaust  ports,  and  although  in  a  small  engine 
with  a  comparatively  light  load,  the  economy 
■very  closely  approaches  the  best  Otto  economy, 
yet  the  maximum  efficiencies  that  are  possible 
with  the  Otto  cycle  have  not  been  obtained  with 
.aay  two  cycle  engines.   Because  of  this,  the 


Clerk  cycle  has  been  reserved  for  somewhat 
special  uses.  It  has  come  into  extensive  use 
of  recent  years  in  connection  with  large  blast 
furnace  gas  engines. 

The  modem  representative  of  the  Clerk  cycle 
engine  is  known  as  the  "  Koerting  "  engine, 
a  German  production,  but  so  far  as  its  essen- 
tials are  concerned,  it  was  invented  in  England 
twenty-three  years  ago.  The  engine  is  shown 
in  Fig.  25.  The  charge  is  admitted  at  the 
inlet  valves  placed  at  the  conical  ends  of  the 
cylinder,  and  instead  of  having  one  pump  for 
gas  and  air  mixed,  two  pumps  are  provided, 
one  of  which  is  for  gas,  and  the  other  for  air. 
This  engine,  instead  of  being  single-acting  as 
the  Clerk  engine  was,  is  double-acting,  so  that, 
so  far  as  the  main  crank  is  concerned,  there 
are  two  impulses  every  revolution  just  as  there 
are  in  a  steam  engine. 

In  this  Koerting  engine,  the  piston  in  the 
position  shown  is  overrunning  the  exhaustports 
at  one  end  of  its  stroke,  allowing  the  pressure 
in  the  cylinder  to  fall  to  that  of  atmosphere. 

Fig.  26  is  the  diagram  of  the  engine, 
showing  the  fall  to  atmosphere  just  at  the 
point  where  the  piston  overruns  the  ports. 
Then  immediately  the  pressure  has  fallen  to 
atmosphere  (this  requiring  about  20  degrees 
movement  of  the  crank)  the'' charge  inlet  valve 
is  opened  and  air  is  first  pumped  in  from  the 
air  pump.  After  the  air  has  been  flowing  in 
for  some  little  time  to  throw  the  exhaust  gases 
forward,  the  gas  is  pumped  in  from  the  same 
valve,  so  that  no  mixture  is  made  until  the  gas 
and  air  mixture  enters  the  cylinder.  That  is 
a  very  important  point.  In  a  small  engine  the 
gas  and  air  may  be  mixed  in  the  pump,  but  in 
a  large  engine  the  charge  of  gas  and  air  must 
be  mixed  just  as  it  enters  the  cylinder.  In  a 
small  engine  an  occasional  back  ignition  into 
the  displacer  is  no  great  matter ;  in  a  large 
engine  it  will  be  a  serious  matter ;  .  so  that  in 
the  large  engine  the  gas  and  air  are  kept 
separate  until  they  flow  into  the  motor  cylinder. 
When  the  charge  has  entered,  air  first  and 
then  gas  and  air,  and  has  displaced  the  ex- 
haust products,  the  piston  is  clo'sing  the  ports 
which  shut  off  the  exhaust  after  a  movement 
of  about  40  degrees  of  the  crank  ;  the  Com- 
pression then  proceeds,  and  ignition  and  ex- 
pansion take  place,  so  that  an  impulse  is 
obtained  at  every  forward  stroke  behind  the 
piston,  and  at  every  backward  stroke  in  front 
of  the  piston.  If  it  were  possible  to  charge 
the  cylinder  with  absolute  certainty,  without 
any  chance  of  loss  at  the  exhaust,  there  would 
be  a  great  deal  to  ^g,^.«^g^@(t^g|;^e. 
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because  it  undoubtedly  gives  a  very  powerful 
engine  for  a  comparatively  light  weight,  and 
in  very  large  cn^^nnes  the  question  Of  economy 
is  not  the  pressing  question.  In  large 
engines  the  pressing  question  is  to  get 
an  engine  that  will  run  without  breakdown. 
The  amount  of  experience  accumulated  in 
the  world  with  large  engines  is  not  as  yet 
sufficiently  great  for  the  engineer  to  assure 
himself  that,  when  he  desi>,'ns  a  big  engine, 
it  will  work  as  smoothly  and  uniformly  and 
with  as  little  expense  for  up-ki  i-p  as  a  large 
steam  engine.    It  would  be  rather  unnatural 


is  about  i-6tb  of  a  second — between  one  ex- 
plosion and  the  other.  In  the  Clerk  cycle 
engine  the  metal  has  no  such  rest :  imme- 
diatoly  the  one  explosion  has  finished,  the 
new  charge  is  'put  in  and  compressed  and 
exploded  again,  so  that  the  metal  is  strained 
somewhat  more  than  on  the  Otto  cycle ,  although 
that  is  not  found  to  be  a  very  serious  point. 

Now,  in  addition  to  the  Koerting  engine, 
there  is  another  engine  somewhat  on  the  sane 
lines  ;  that  is,  an  engine  in  which  the  exhaust 
gases  are  displaced  through  ports  in  the  side- 
of  the  cylinder  by  the  entering  charge,  la 


Fig.  35. 


at  this  present  stage  of  the  career  of  the  large 
gas  engine,  if  it  did  work  so  uniformly  and 
smoothly.  As  a  matter  of  fact,  the  larj^er 
engines  are  very  rapidly  improving,  but  as 
yet  there  are  many  difticulties  apart  altogether 
from  economy,  so  that,  although  one  is  dis- 
fiussing  the  economical  points  of  these  engines, 
it  must  not  be  thought  that  the  point  of  economy 
is  by  any  means  the  leading  point  with  regard 
to  very  large  engines.  In  addition  to  the  diffi- 
culty of  charging  the  Koerting  engine,  due  to 
the  fact  that  the  cylinder  can  only  be  charged 
through  a  small  crank  angle,  there  is  a  further 
difficulty  due  to  the  fact  that,  for  a  given  flamp 
temperature,  there  are  double  the  number  of 
flame  impulses  upon  the  piston  in  a  given 
number  of  revolutions.  The  effect  of  this  is 
that,  in  the  Otto  cycle,  although  there  may  be 
a  watered  piston,  still  it  does  not  matter 
whether  the  piston  is  watered  or  not,  or 
whether  the  jacket  is  watered  or  not ;  but  in 
these  large  engines  the  terrrible  flow  of  heat 
through  the  side  walls  causes,  undoubtedly, 
a  severe  strain  on  the  metal.  In  the  Otto 
cycle,  all  the  metallic  parts  which  have  been 
highly  heated  by  an  explosion,  have  a  rest  of 
a  fraction  of  a  second,  which,  it  is  true,  is  not 
very  much  in  an  engine  of  160  revolutions— it 


the  Oechelhauser  engine  shown  in  Fig.  z~. 
that  is  what  is  done.  It  is  a  very  intereslinir 
engine,  and  it  runs  with  great  smoothness. 
I  had  the  pleasure  of  inspecting  several 
Oechelhauser  engines  in  Germany  some  time 
ago.    The  engine  has  two  opposing  pistons. 


Fig.  z6. 


Main  Cylinder. 


Diagram  from  Koerting  Ehgike. 

driven  from  a  crank  in  the  front  part  of  iHe 
engine  ;  there  are  three  crank  pins,  one  the 
main  crank  pin  driving  the  front  piston ;  then 
outside  of  that  there  are  two  other  ciank 
pins,  disposed  exactly  opposite,  that  is, 
degrees  from  the  main  crank.  These  tvo 
opposite  pinSpdrjv|^^M@^g4^n>ds  atrf 
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cross-head,  and  the  two  pistons  therefore 
move  out  at  equal  velocity.  This  arrange- 
ment produces  a  very  nicely  balanced  engine, 
all  the  strain  of  the  explosion  being  removed 
from  the  frame,  and  taken  by  the  cranks 
•only.  The  two  pistons  overrun  the  ports,  the 
one  at  one  end  and  the  other  at  the  other, 
in  the  front  end,  the  piston  overruns  the  ex- 
haust ports,  and  the  pressure  falls  to  atmo- 
fiphere  exactly  as  it  does  in  the  Clerk  and 
<he  Koerting  engines.  A  little  later  the  back 
piston  is  overrunning  the  air  ports,  shown  in 
C^'ig.  27,  as  a  series  of  holes.  The  air  is 
accumulated  by  means  of  a  pumping  arrange- 
ment, and  this  air  first  runs  into  the  cylinder 
from  ports  placed  all  round  it,  driving  out 
<he  exhaust  gases.  In  this  way  the  cylinder 
is  cleared  of  the  hot  incandescent  matter 


expensive  engine  to  buitd,  and  a  very  consider- 
able weight  of  metal  is  required  for  a  given 
power,  but  it  is  a  very  smooth-running  engine, 
and,  although  it  does  not  come  up  quite  to  the 
Otto  cycle  in  economy,  it  has  given  great 
satisfaction  in  Germany,  and  is,  I  believe, 
running  very  well  in  England  from  the  point  of 
view  of  requiring  but  little  repair.  The  well- 
balanced  pistons,  and  the  fact  that  only  wide 
open  ports  are  overrun  by  the  pistons,  make  it 
eminently  suitable  for  gases  such  as  blast- 
furnace gas,  which  would  always  carry  a 
slight  amount  of  dust  with  it. 

Another  modification  of  this  type  of  engine 
is  found  in  the  Day  engine,  which  was 
produced  many  years  ago :  it  was  called  a 
valveless  engine.  In  this  engine  the  front  end 
of  the  cylinder  and  the  crank  was  enclosed  ia 


Fig.  2; 


Sectional  Elbtation  of  Oechelhadses.  Gas  Blowino  Enoinb. 


before  the  gas  enters.  Then  as  the  piston 
moves  further  back  the  next  ports  are  un- 
covered, and  the  gas  enters,  coming  from  a 
separate  reservoir.  The  mixture  of  gas  and 
air  runs  right  up  to  the  cylinder,  and  dis- 
charges the  exhaust  gases  and  the  air  that 
4ia5  been  put  in  first ;  then  compression  takes 
()]ace,  and  then  ignition,  expansion,  and  so 
■oa,  just  as  in  the  other  cycles.  The  engine 
illustrated  is  a  blowing  engine  for  a  blast 
furnace,  the  blowing  cylinder  being  directly 
coupled  on  to  the  piston  rod.  This  engine 
has  one  great  advantage  over  other  forms 
of  engine  working  on  the  Clerk  rycle,  viz., 
t  hat  there  are  no  valves  so  far  as  the 
■combustion  and  explosion  is  concerned  except 
the  pistons  themselves.  The  two  pistons  form 
the  whole  of  the  valve  arrangements,  and  no 
pressure  of  ex[dosion  can  come  on  any  other 
valve.  There  are  no  lift  valves  exposed  to  the 
consequences  of  the  explosion,  so  that  a  very 
large  valve  area  may  be  allowed.  The  engine, 
however,  has  disadvantages.    It  is  a  more 


a  casing,  very  much  like  the  modem  petrol 
engine,  and  the  front  end  was  used  to  take  in 
charge  which  was  to  displace  the  exhaust 
products  at  the  back.  The  consequence  of 
that  arrangement  was  that  you  could  run  the 
engine  with  an  impulse  at  every  revolution 
without  the  displacer.  Many  engineers  in 
America  have  taken  up  that  particular  modifi- 
cation of  the  Clerk  cycle,  and  it  is  very 
commonly  used  for  small  launches  and  marine 
work ;  but  one  often  sees  in  motor  and  other 
papers  that  great  surprise  is  expressed  that 
more  power  is  not  obtained  from  an  engine 
of  the  type.  The  reason  is  clear.  If  the 
piston  of  the  engine  displaces  only  its  own 
volume  of  charge  into  a  comparatively  large 
space,  when  the  clearance  is  great  and 
the  pressure  in  that  space  falls,  the  whole 
of  the  contents  of  that  space,  owing  to 
the  large  clearance,  cannot  possibly  be  dis- 
charged, and  only  about  two-thirds  of  the 
piston  stroke  charge  passes  in  behind  the 
piston.   The  conseque^^,|gt^eH:^il^a 
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charge  which  is  one-third  less  than  the  Otto 
charge,  and  a  larger prop(H-tion  of  the  exltaust* 
Tliis  makes  it  necessary  to  use  lower  compres- 
sions in  order  to  avoid  pre-ignition.  The 
general  effect  of  that  cycle  is  that  instead  of 
getting,  as  in  the  Otto  cycle,  a  mean  pressure  in 
a  small  engine  of  80  lbs.  on  the  square  inch,  not 
more  than  say  45  lbs.  to  50  lbs.  is  obtained, 
and  then,  although  there  is  an  impulse  every 
revolution,  nothing  like  double  the  power  of 
the  Otto  cycle  is  obtained,  and  the  front  casing 
must  be  made  heavier.  If  any  engine  is  to  give 
the  full  average  pressure  possible,  some  device 
such  as  I  have  used,  to  give  the  full  charge, 
must  be  provided.  This  may  be  done  on  the 
Clerk  cycle  with  a  displacer,  because  the  dis- 
placer  may  be  regulated  as  desired,  but  ij 
cannot  be  done  in  these  little  American 
engines. 

I  have  now  run  quickly  through  the  different 
points  of  the  Clerk  cycle,  that  is,  the  points 
wherein  that  cycle  differs  Arom  the  Otto.  So 
Jar  as  the  ideal  efficiency  is  concerned,  the 
formula  given  in  the  first  lecture  holds  for  the 
Clerk  cycle  as  well.  The  only  difference  is 
that  the  difficulties  in  keeping  down  the  tem- 
perature of  the  charge  are  much  greater  in 
the  Koerting  and  Clerk  cycle  than  in  the  Otto. 

Id  dealing  with  the  constant-pressure  engine, 
it  will  be  well  to  bear  In  mind  the  formula, 
now  well  established,  for  the  ideal  efficiency  of 
the  constant-volume  engine,  that  is.  the  Otto 
cycle  and  the  Clerk  cycle,  in  the  case  where 
expansion  is  carried  to  the  volume  occupied  by 
the  charge  before  compression.  The  efficiency 
of  engines  of  that  type  is — 

B  =  .-(---)-408 

In  the  constant-pressure  cycle,  where  expan- 
sion is  carried  to  the  same  pressure  as  before 
compression,  the  ideal  efficiency  is  given  by 
the  same  formula.  In  the  Diesel,  or  the  con- 
stant-pressure cycle,  where  expansion  is  not 
carried  to  atmospheric  pressure,  the  efficiency 
is  different,  it  is  as  follows : — 

1-408  (Tx  -  T,) 

In  this  formula  which  I  worked  out  some  little 
time  ago.  To  is  the  temperature  of  the  charge 
before  compression ;  T,.  is  the  temperature  on 
compression  ;  i"4o8  is  the  ratio  of  the  specific 
heats  ;  Tx  is  the  maximum  temperature  of 
combustion  ;  and  Ti  is  the  temperature  at  the 
end  of  the  expansion.  You  see  that  in  this 
case  there  is  a  much  more  complicated  formula 
than  the  formula  in  the  constant  volume  cycle. 


Diesel  started  with  some  erroneous  notions  as 
to  what  he  was  going  to  do  ;  his  idea  was  diat 
he  was  going  to  follow  the  Camot  cycle,  la 
the  Diesel  engine  the  piston  takes  in  just  as 

on  the  Otto  cycle  (it  can  work  on  that  cycle,  or 
on  any  other  cycle)  a  charge  of  air  only — -not 
gas  and  air,  but  air  only.  It  compresses  that 
charge  up  to  a  pressure  of  about  500  lbs.  per 
square  inch.  At  that  pressure  the  tempexature 
of  adiabatic  compression  is  so  high,  something' 
in  the  neighbourhood  of  700  degrees  Centi- 
grade, that  any  oil  injected  into  the  cylinder 
with  air  at  once  ignites  without  the  use 
of  any  outside  igniter.  Diesel  thoug:ht  be- 
was  going  on  the  Carnot  cycle,  but  what  he, 
in  fact,  did,  was  to  get  the  advantages  of 
the  constant  pressure  cycle  without  the 
danger  of  pre-ignition  or  explosion  or  com- 
pression by  having  air  in  the  cylinder  onIy_ 
Of  course,  it  is  impossible  to  pre-ignite, 
because  there  is  nothing  to  bum  in  the  air. 
Oil  and  air  were  added  by  means  of  a  ^xayer 
when  the  compression  was  complete,  the  air 
being  previously  compressed  to  about  150  Ibs- 
to  the  square  inch  above  the  pressure  in  the 
cylinder,  that  is  to  say,  650  lbs.  On  injection 
of  the  oil,  ignition  takes  place  and  then  ex- 
pansion. 

In  his  description  of  the  engine  which 
he  called  a  Rational  Heat  Motor,  Diesei 
suggested  that  other  inventors  or  designers- 
of  engines  were  proceeding  upon  wrong  prin- 
ciples, and  that  the  right  princifde  was  to 
rise  to  the  maximum  temperature  by  com- 
pression, add  heat  at  the  maximum,  and 
have  no  increase  in  temperature  after  your 
compression.  In  his  first  engine,  he  thought 
he  had  done  that ;  but  it  is  obvious  that 
if  it  is  desired  to  follow  the  Camot  cycle, 
instead  of  having  a  pressure  (tf  about  y> 
atmospheres  to  get  the  maximum  tempera- 
ture used  in  this  engine,  a  pressure  of  about 
200  atmospheres  is  required.  That,  of  course^ 
means  that  heat  must  be  added  on  the 
expanding  line.  Working  on  the  Caraot 
cycle,  as  1  showed  in  my  first  lecture,  an 
extremely  slender  diagram  is  obtained,  and  an 
enormously  heavy  engine  is  required.  Diesel 
did  not  notice  what  has  recently  been  noticed, 
that  the  efficiency  of  the  Camot  cycle, 
constant  volume  and  constant  pressure  en- 
gines are  all  exactly  the  same  if  you  have  the 
same  compression.  The  consequent  is.  that 
you  gain  nothing  by  going  to  the  Carooc 
cvcle.  Diesel,  in  some  of  his  recent  papers, 
still  adheres  to  the  idea  that  he  is  dealing* 
with  a  modifie^,g^i3ig.t@^g|^  heat 
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engines  may  be  considered  as  modified  Car- 
not  cycles,  one  as  well  as  another.  Twenty 
years  ago  I  was  in  the  habit  of  drawing 
Carnot  cycles,  and  of  cutting  out  a  slice  to 
represent  any  given  engine.  If  you  take  the 
Carnot  cycle,  and  take  the  compression  curve, 
and  take  a  vertical  line  for  heat  addition,  you 
have  the  constant-volume  engine.  If  you  take 
the  Carnot  cycle,  and  add  heat  along  a  hori- 
zontal line,  you  have  a  constant-pressure 
engine.  You  can  carve  out  of  the  Carnot  cycle 
any  engine  you  like,  but  you  must  not  say, 
when  you  have  carved  an  engine  to  suit  your 
own  convenience,  that  you  are  now  working  a 
Carnot  cycle,  and  that  the  engine  is  therefore 
different  from  any  other.  What  Diesel  has,  in 
fact,  done  is  to  use  very  high  compressions  on 
the  constant  -  pressure  cycle,  on  the  formula 
which  I  have  given  above.  Many  attempts 
have  been  made  to  cany  out  constant-pressure 
engines  for  gas.  Dies^lhastriedthem.  Imyself 
built  an  engine  in  1887,  a  diagram  from  which 
is  reproduced  at  Fig.  22  (see  previous  lecture). 
This  was  a  constant  -  pressure  engine,  or  a 
modification  of  constant  pressure  and  constant 
volume,  somewhat  like  Diesel.  In  1888 1  had  an 
engine  of  9-inch  cylinder,  15  inches  stroke,  with 
a  compression  space  into  which  air  alone  was 
compressed.  The  ordinary  coal  gas  was  taken 
into  a  separate  pump,  working  at  about  50 
degrees  behind  the  main  crank  ;  this  gas  was 
compressed  and  ejected  into  the  air  when 
compression  was  complete,  but  I  arranged  a 
peculiar  igniting  device,  so  schemed  that 
immediately  the  gas  began  to  flow  into  the 
air  it  ignited,  so  that  there  was  no  explosion, 
but  only  the  constant-pressure  combustion. 
That  engine  worked  extremely  well.  It  was 
running  well  in  1888  for  more  than  six  months, 
and  was  perfectly  free  from  gas-engine  troubles, 
but  the  difficulty  was  that,  with  economy,  only 
very  low  average  pressures  could  be  obtained. 
The  average  pressures  I  obtained  with  this 
engine  were  in  the  region  of  30  lbs.  to  40  lbs., 
instead  of  70  lbs.  to  80  lbs.,  as  then  obtained 
with  the  Otto  cycle,  or  90  lbs.,  as  now  usual. 
So  far  as  that  cycle  is  concerned,  there 
is  no  doubt  that  a  great  deal  has  to 
be  done  yet  in  the  way  of  constant- 
pressure  engines.  Many  people  have  tried, 
including  Diesel  himself,  but  so  far  the  diffi- 
culties have  been  too  great  to  put  any 
succcessful  engine  on  the  market.  Brayton, 
in  1878,  produced  a  gas  engine  of  the 
constant-pressure  type,  but  he  compressed  his 
gas  and  air  separately  into  reservoirs  to  feed 
his  cylinders  at  constant  pressure.  This 
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engine,  however,  was  rather  troublesome ; 
it  gave  frequent  back  explosions,  and  there 
were  two  or  three  rather  bad  accideuts  with 
it.  So  far  as  oil  was  concerned,  his  engine 
was  fairly  successful,  but  he  never  succeeded 
with  gas,  the  reason  being  that  all  constant- 
pressure  engines,  whether  of  the  Brayton  type, 
or  of  the  Diesel  type,  or  of  the  old  type  I  tried, 
require  gas  to  be  stored  up  under  enormous 
fH^ssures.  The  gas  before  being  mixed  with 
air  must  be  compressed  to  the  full  pressure. 
If  we  take,  for  instance,  a  cool  mixture  of  gas 
and  air,  and  apply  compression  to  the  full 
|Kc8sure,  on  ignition  we  gut  a  pressure  of 
about  two  tons  on  the  square  inch,  a  pressure 
which  would  require  extremely  heavy  reser- 
voirs. This  is,  perhaps,  the  chief  difficulty 
of  the  Diesel  type.    If  the  charge  in  a  Diesel 


daily  work.*  These  engines  are  not  so  ia- 
teresting  because  we  have  overcome  all  the 
difficulties.  It  was  not  true  at  one  time  to  say 
that  the  difficulties  were  overcome,  but  now  it 
may  be  said  that  up  to  300  horse  our  difficulties 
have  been  overcome  in  gas  engines,  and  the 
difficulties  begin  at  about  300  hoive  and  above 
Below  that  everything  is  absolutely  dividend 
paying  ;  but  above  that  in  large  engines  there 
is  undoubtedly  considerable  room  for  diflferenoe 
of  opinion,  to  say  the  least  of  it,  among  difFer«it 
engineers,  and  engineers  are  fighting  out  the 
battle  of  the  big  engine  at  present.  I  have  no 
doubt  that  in  a  very  short  time  they  will  be 
found  to  be  quite  as  efficient  as  the  smaller 
ones  ;  but  one  cannot  pretend  that  they  are 
really  in  the  position  of  the  small  engines  that 
we  turn  out  in  great  numbers. 


Fjg.  39. 


Vebtical  Section  Tandem  Dooblb  Cyundbk  Ehginb.   Cockbrill  Tvpb. 


engine  happens  to  get  in  at  high  temperature, 
and  the  cylinder  misses  ignition  by  any 
chance,  as  I  believe  in  the  early  experiments 
it  did — at  least,  I  should  have  expected  it  to  do 
so,  and  I  believe  it  did — then  an  explosion 
would  occur.  Supposing  the  mixture  is  com- 
pressed to  500  lbs.  on  the  square  inch  only,  an 
explosion  occurs,  and  a  comparatively  small 
rise  of  temperature  soon  runs  up  the  maximum 
pressure  to  one  too  on  the  square  inch.  The 
consequence  is  that  you  really  do  get  explosion 
and  not  combustion.  That  is  the  main  reason 
why  the  constant-pressure  type  has  never 
come  in  for  gas  engines.  Nobody  has  been 
able  to  control  the  effect. 

I  want  to  run  over  quickly  a  few  of  the  ordi- 
nary engines,  because  you  are  all  so  familiar 
with  the  ordinary  gas  engines.  It  will  be  un- 
necessary for  me  to  do  more  than  refer  to  the 
smaller  sizes  of  engines  of  this  sort,  about  100 
horse,  mere  matters  of  ordinary  commercial 


We  now  come  to  really  large  engines.  The 
great  difficulty  at  present  in  the  large  gas 
engines  is  that  they  are  much  too  large  for  the 
power  one  gets.  Fig.  28  shows  a  i,»w  horse 
Cockerill  two  cylinder  engine.  This  engine 
gives  an  impulse  at  every  revolution.  In 
the  Cockerill  engine  two  separate  valves  are 
provided  outside  the  main  inlet  valves,  one  for 
air  and  one  for  gas.  The  object  of  this  is  to 
arrange  matters  so  that  blast  furnace  gas  can 
be  used  in  these  large  engines.  It  does  not 
do  to  allow  any  chance  of  air  getting  back 
into  the  gas  end,  or  the  gas  end  going  to 
the  air. 

There  is  a  very  large  installation  of  six 
Cockerill  engines  at  the  Cargo  Fleet  Iron  Com- 
pany works  at  Middlesbrough,  each  giving  900 

*  Lantern  slidei  and  photograph!  wera  ahoini  of  the  M- 
Iowlng«ngines  of  varioui  liies  with  thrir  indicator  dlsyru*: 
Koertiag,  Oechelhaiuer,  Di«Ml,  Crqwley •  Natioiul,  Pn^er, 
Co=k«ili,  Doat..     Digitized  by  COOg  IC 
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horse-power,  so  that  the  total  horse-power  is 
5,400.  These  engines  are  the  first  built  by 
Messrs.  Richardsons,  Westgarth,  and  Co.,  in 
England.  They  are  extremely  well  thought 
oiit,  and  work  satisfactorily.  Fig.  29  shows  an 
example  of  the  tandem  double  cylinder  engine, 
double  acting,  of  the  CockeriU  type,  at  Messrs. 
Cochrane's  at  Middle sborough.  The  crank 
axle  is  placed  at  one  end  of  the  engine,  which 
is  provided  with  two  double-acting  cylinders^ 
arranged  tandem,  the  piston  being  carried 
right  through.   The  valves  admitting  to  the 


Fig.  3a 


Section  of  Valve  Box  Deutz  Gas  Engine. 


rylinders  are  arranged  below  the  engine. 
This,  however,  is  rather  an  objectionable 
arrangement,  because  the  great  difficulty  in 
these  large  gas  engines  lies  in  the  strains 
introduced  by  expansion,  and  everything 
should  tend  to  allow  of  perfectly  free  expan- 
sion. A  great  many  of  the  troubles  we  have 
met  with  have  been  due  to  failure  to  realise 
the  intense  temperature  of  the  explosion  and 
expansion.  For  instance,  taking  the  engine 
shown  in  Fig.  29,  there  is  a  combustion 
chamber  about  three  or  four  feet  long,  and  the 
metal  must  be  strained  very  badly  indeed.  In 
later  engines  the  makers  have  improved  the 
engine  in  this  respect  by  placing  the  valves  at 
the  top  and  bottom.  Difficulties  such  as  these 
cannot,  however,  be  thrashed  out  except  on  a 
targe  and  extensive  scale  on  the  actual  engine. 


Most  large  engine  designers  are  now  going 
in  the  direction  of  double  cylinder,  double- 
acting  engines,  both  in  this  country— as  shown 
in  the  CockeriU  engine  above  referred  to — and 
on  the  Continent  in  the  Deutz  engines.  The 
reason  for  this  is  obvious.  By  using  two 
double-acting  cylinders,  tandem,  the  power 
is  doubled  with  small  weight  addition — little 
more  than  the  addition  of  the  extra  cylinder — 
so  that  the  crank  is  fully  utilised  and  the 
weight  for  a  given  power  materially  reduced. 

^'^Z-  3**  ^  cross  section  of  the  valve 
arrangement  of  the  Deutz  engine  showing  the 
governor  gearing.  In  the  ordinary  large  gas 
engine  the  hit-and-miss  system  has  often  been 
used,  but  in  the  more  modern  engines,  the 
governing  is  more  like  that  which  is  usual  in 
a  petrol  engine,  that  is  the  charge  is  throttled. 
In  the  case  illustrated  the  charge  is  throttled 
by  the  governor,  b,  operating  the  bell  crank 
lever,  a.  When  the  rod,  c,  is  lifted  by  means 
of  the  cam,  d,  it  leaves  the  go/ernor  quite  free 
to  define  the  fulcrum  of  the  lever,  e.  When 
the  governor  operates,  the  lever,  a,  is  corre- 
spondingly moved,  changing  the  position  of 
-^e  fulcrum  of  the  lever,  e.  The  consequence 
is,  that  though  the  cam  lifts  the  rod  at  the 
sa-ne  time,  and  opens  the  valve  at  the  same 
time,  the  lift  of  the  valve  is  varied,  and  in  that 
way  a  very  good  governing  is  obtained. 


ROTTERDAM  AND  HAMBURG. 

AlthoQgfa  the  needs  of  the  Port  <A  London  hi\-e 
been  under  Parfiamentaiy  conbidetation  for  many 
years  past,  and  a  Bill  was  framed  upon  the  report  of 
a  Royal  Commission,  which  urged  urgency,  and  tabled, 
both  last  year  and  this,  there  is  no  likelihood  of  the 
necessary  charges  and  expenditure  being  sanctioned 
during  the  Hfetime  of  the  present  Parliament.  Mean- 
time, the  authorities  of  Antwerp,  as  was  recently  ex- 
plained in  the  Journal,  have  sactioned  expendittiie 
upon  port  improvements  expected  to  reach  five 
mOlioQS  sterling,  and  two  official  reports  just  issued 
( Mr.  Consul  Turing's  Report  on  the  Trade  of  Rotter- 
dam for  1904,  No.  3391,  Annual  Series,  and  Sir 
William  Ward's  Report  on  the  Trade  of  Hamburg, 
covering  the  same  period,  No.  339;,  Annual  Series), 
show  the  great  progress  that  continues  to  be  made  in 
the  shipping  business  of  those  two  great  seaports, 
Hamburg  and  Rotterdam. 

Taking  first  the  smaller  of  the  two,  Rotterdam, 
the  most  important  event  of  last  year  connected  with 
shipping  interests  was  the  completion  of  the  fourth 
municipal  dock,  which  was  commenced  in  1902,  and 
ranks  amongst  the  largest  in  EuroM.^  Its  leosih  is 
556  feet,  with  a  breadthD?^itii48ti^ttpi@Og|@ng 
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capacity  is  15,600  ton?,  while  its  total  weight 
amounts  to  6,500  too.*.  All  the  necessary  appurte- 
nances are  worked  by  electricity,  supplied  bj  a  station 
on  the  left  bank  of  the  river.  Its  total  cost 
slightly  exceeded  ^100,000.  There  are  three  other 
monidpal  docks  in  the  port,  whose  lengths  are 
respectively  360,  295,  and  158  Tect,  and  the  firth  dock, 
owned  by  a  private  company,  is  capable  of  accommo- 
dating vessels  of  7.500  tons.  It  is  satisfactory  to  find 
that  in  1904  the  United  Kingdom  held  its  own  at  the 
port  as  compared  with  1903.  It  is  true  that  British 
shipping  »howed  a  decrease  upon  the  year  of  404,365 
tons,  and  only  represented  35  per  cent,  of  the  total  of 
the  port  as  against  39^  per  cent,  in  the  preceding 
year;  but  this  diminution  is  so'ely  I'ns  to  the  bet 
that  the  Harwich  daily  passenger  iteamers  ceased 
nuning  to  Rotterdun,  the  voyage  frcm  the  United 
Kingdom  now  terminating  at  the  Hook  of  HoUand, 
and  hence  their  tonnage  is  excluded  from  the  returns  . 
for  Rotterdam.  But  for  this  circumstance  the  total 
entries  of  British  ships  would  have  exceeded  those 
for  1903  by  40,  and  the  tonnage  would  have  shown 
an  increase  of  158,850  tons.  But  whilst  the  (igtu-es 
(making  due  allowance  for  the  diversion  of  traffic  as 
explained  above)  of  1904  are  rather  more  favourable 
than  those  of  its  immediate  predecessor,  a  comparison 
of  the  figures  of  the  last  ten  years  is  disturbing. 
The  percentage  o(  the  total  tonnage  of  shipinng 
entering  the  port  of  Rotterdam  in  1895  under  the 
British  flag  wis  69 ;  in  1900  it  had  fallen  to  52 ;  last 
year,  as  stated,  it  was  35.  The  decrease  in  the  actual 
tonnage  has  been  very  slight— from  4,481,649  tons 
in  1895  to  4,419,373  tons  in  1904— the  significance  is 
in  the  fact  that  the  whole  of  the  immense  increase  in 
the  entries  has  gone  to  the  continental  rivals  of  the 
United  Kingdom.  Whilst  the  British  tonnage  entering 
the  port  has  decreased  by  62,276,  the  total  entries 
in  the  same  period  have  increased  from  6,489,494 
tons  in  1895  12,603.550  tons  in  1904.  These 
figures  indicate  the  volume  of  tmnsmarine  business, 
but  a  large  additioiul  amount  of  tonnage  is  repre- 
sented by  the  anival  of  126,877  river  craft  with  a 
capacity  of  6,746,784  tons. 

The  commercial  importance  of  a  large  seaport 
should  not  be  altogether  measured  by,  and  does  not 
chiefly  depend  upon  the  amount  of  sea-going  tonnage 
frequenting  tuch  port,  but  rather  upon  the  volume 
and  value  of  the  merchandise  imported  and  exported. 
The  following  figures,  taken  from  a  report  recently 
published  by  the  Antwerp  Clamber  of  Commerce, 
and  quoted  by  Sir  William  Ward,  would  seen  to 
show  that  the  importance  of  Hamburg  in  this  latter 
respect  greatly  exceeds  that  of  Antwerp,  and  even 
that  of  Londcm  or  Liverpool : — 

Value. 

Total  Imports  tgoi.  Total  Exports  iqoia 
Francs.  Francs. 

Hamburg  4,709,(00,000  4,139,000,000 

Ix>ndon  4,189,000,000  2,340,ooo,oco 

Liverpool  3,180,000000  2,720,000,000 

Antwerp  1,778,000,000  i,642,ooo,coo 


The  aggi^ate  number  and  -tannage  of  the  sea* 
gcnng  ships  of  all  tMkmB,  oitatag  the  port  of 
Hamburg  in  1904  was  the  largest  on  notxd,  the  total 
registered  tonnage  having  exceeded  that  <^  ships 
entering  in  1 903  by  45  5,000  tons.  The  aggregate  num- 
ber of  sea-going  ships  which  entered  the  port  during 
the  year  was  14,859,  and  their  total  registered  tonnage 
9(6ii,732  ton*.  There  was  an  increase  of  177,288 
tons  le^ister  in  the  aggregate  tonnage  of  the  British 
vessels  visiting  the  port  as  compared  with  1903,  the 
figures  of  last  year  both  of  the  aggregate  nuiuber 
and  tonnage  of  the  arrivals  under  the  British  flag 
having  been  the  highest  on  record.  Tftldng  the  last 
Hvt  years,  there  has  been  unbroken  increase  in  the 
total  annual  tonnage  of  British  slitps  entered,  bat  it  is 
to  be  noted  that  the  increase  in  the  total  tonnage  of 
German  vessels  entered  during  the  same  period  has 
been  greater.  Of  the  9,611,732  tonnage  entering 
Hamburg  in  1904,  3,353,147  was  onder  the  British 
flag,  and  5,231,714  under  the  German. 

Nothing,  perhaps,  in  the  history  of  shipping  has 
been  more  remaritable  than  the  rise  and  growth  of 
the  Hamburg-American  Steamship  Company.  At 
the  end  of  last  year  this  company  owned  310  sea  and 
river-going  vessels  of  all  kinds,  of  an  aggregate 
tonnage  of  738,694  tons  register.  The  aggregate 
tonnage  of  sea-gdng  vessels  alone  was  612,299  tons 
register,  and  the  aggregate  tonnage  building  at  the 
end  of  the  year  was  1 10,000  tons.  The  total  nnraber 
of  passengers  carried  by  the  company  In  1903  (the 
figures  for  1904  are  not  yet  available)  was  304,346^ 
and  the  quantity  of  cargo  4,800,554  cuImc  metres. 
The  number  of  different  lines  maintained  the 
company,  partly  alone  and  partly  in  conjunc- 
tion with  other  companies,  increases  steadily  from 
year  to  year.  At  present  the  company  carries 
on  altogether  44  different  senices  in  various 
parts  of  the  world,  the  most  important  being  those 
to  North  America,  to  Mexico,  the  West  Indier, 
the  East  and  West  coast  of  South  America,  and  to 
Eastern  Asia.   The  total  profits  realised  in  1904  were 

1,560,000,  a  result  due  on  the  one  hand  to  the  higb 
prices  paid  by  the  Rnsnan  Government  last  year  fer 
sevenil  steamers  wAd  bf  the  company,  and  on  the 
other  hand  to  increased  receipts  on  account  of  goods 
traffic  on  some  lines,  and  also  to  the  effects  of  the 
recently  established  system  of  insurance.  That  the 
company  owes  its  success  in  great  measure  to  its 
being  constantly  alive  to  the  introduction  of  e^'ery 
possible  modem  improvement,  not  only  as  regards 
the  construction,  speed  and  safety  of  its  ocean-going 
steamers,  but  also  in  regard  to  the  accommodation 
and  comfort  of  every  description  provided  for  pas- 
sengers is  well  known.  As  an  indication  of  the  latter 
it  may  be  mentioned  that  in  some  of  the  compaiqr's 
steamers  passenger  lifts  have  lately  been  conatmcted, 
the  use  of  which,  especially  in  rough  weather,  is> 
certain  to  be  much  appreciated  by  passengers.  Then 
a  considerable  space  on  board  the  company's  tourist 
steamers  is  given  to  apparatus  for  hygenic  gymnastics, 
and  in  »)me  of  the  ng^^.^gu@^^^t,|^  aie  to 
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be  found  in  order  to  ofi«r  passengers  the  option  of 
taking  tbar  metis  alone  and  at  any  time  instead  of 
being  obliged  to  conform  to  the  hitherto  customary 
meal  arntngements.  Further,  to  attract  passengers  to 
nse  its  steamers  the  company  has  recently  taken  over 
the  entire  business  of  a  well-known  German  travelling 
agency,  and  intends  establishing  branch  agencies  in 
varioQs  countries. 

Whether  imports  or  exports  are  taken  the  United 
Kingdom  is  at  the  head  of  the  list  as  &r  as  Hamburg 
is  concerned.  Of  the  total  imports  by  sea  in  r904 
amoontingto  no  less  thanjf  t25,203.52a  jf20,823,;o) 
came  from  the  United  Kingdom,  the  United  States 
coming  neat  with  £19,731,^21).  It  is  noteworthy 
that  India  is  third  with  ^^12,952,305.  The  chief 
articles  of  import  to  Hamburg,  from  India,  are  hides 
and  skins,  oleaginous  seeds,  rice,  bone  ilonr,  myra- 
bolans,  cotton  and  cotton  waste,  jute  and  jute  manu- 
factures, indigo  and  shellac.  And  large  as  the  sum 
named  above  as  the  value  of  imports  from  India,  it  is 
probable  that  the  real  value  of  the  Indian  produce 
which  fiods  its  way  to  Hamburg  is  much  larger,  for  a 
consideiable  part  of  these  goods  is  still  handled  by 
London  bonses,  being  shipped  from  India  to  London, 
the  owner  or  consignee  disposing  of  them  to  the  port 
oaring  him  the  best  price,  receiving  payment  in  time 
to  meet  the  drafts  drawn  against  them.  Bat  the 
steamer  bringing  the  Indian  produce  discbarges  it  in 
London  whence  it  reaches  the  consuming  port  by 
another  line,  and  the  country  of  origin  of  the  Indian 
goods  when  they  reach  Germany  is  then  considered  to 
be  the  United  Kingdom,  Belgium,  the  Netherlands, 
&CC.  la  exports  from  Hamburg,  as  in  imports  to  ths 
port,  the  United  Kingdom  is  first  with  ^£"21,982,782, 
the  United  States  taking  only  ^^13,029,056,  and 
Gennanycomingthirdwith;^ii,850,633.  Xfaeezports 
to  British  India  were  only  ;^3,025,755,  to  Anstralana, 
j6'i.7I7>678>  and  to  British  North  America  they 
shrank  to  ;^476,I44,  owing  to  what  may  be  called  the 
tariff  war.  A  proof  of  the  growhig  development  of 
the  trade  and  general  intercourse  between  Hamburg 
and  oversea  countries,  and  in  particukr  of  British 
colonies  and  possessions,  is  to  be  found  in  the  fact 
that  in  the  course  of  last  year  several  large  banks 
which  do  business  more  especially  with  India,  the  Far 
East,  South  Africa,  and  Australia  have  established 
branch  offices  at  Hamburg. 

Shipbuilding  holds  a  prominent  place  at  Hamburg, 
and  has,  in  a  greater  degree  even  than  most  other 
indostries,  developed  daring  the  last  25  years,  owing 
to  the  enterprise  di^Iayed  in  all  shipping  imder- 
takings,  and  the  remarkable  strides  made  in  Germany 
in  naval  arclutecture  and  engineering.  There  are  at 
present  11  shipbuilding  yards  at  Hamburg,  emplojing 
altogether  abont  9,000  bands.  In  two  of  the  yards 
the  largest  class  of  ocean-  going  passenger  steamers  or 
wai  vessels  can  be  built.  The  steady  growth  of  the 
^gregate  tonnage  visiting  Hamburg  necessiutes 
constant  improvements  and  additions  to  the  extsling 
anaogements  provided  for  the  accommodation,  and  the 
discharging  and  loading,  of  sea-going  ships  and  name- 


root  descriptions  of  river  craft  which  frequent  the  Ham- 
bmg  harbour.  The  average  annnal  amount  spent  in 
dredging  inside  and  outside  the  docks  fin  the  river)  is 
about  _f  40,000.  During  the  decade  1890  to  1900  the- 
average  quantity  of  material  dredged  was  1,140,000 
cubic  metres  per  annum.  The  most  difficult  bars  ii> 
the  river  Elbe  have  been  successively  deepened  during 
recent  years  from  13  to  14  feet  to  24  feet  6  inches, 
and  this  result  is  now  to  be  further  increased  tO" 
32  feet  8  inches,  at  an  estimated  outlay  of  ;^3i2,ooo. 
The  project  of  building  a  tonnel  imdemeath  the 
rirer  at  Hnnburg  for  providing  a  more  convenient 
ctmnection  between  the  prhicipal  portion  of  the 
town  and  the  many  shipbuilding  yaxda  and  other 
industrial  establishments  on  the  south  aide  of  the 
Elbe  appears  likely  to  be  carried  out  at  an  early  date. 
A  Frankfort  firm  has  offered  to  undertake  the  work 
of  constructing  the  tunnel  for  ^^425.000,  and  it  i» 
probable  that  this  offer  will  be  accepted. 


WOODWORKERS'  SCHOOLS  IN 
GERMANY. 
There  appears  to  be  a  consensns  ot  opinion  that 
schools  for  woodwtxkers  in  Germany  have  proved  » 
great  blessing  to  ths  people,  for  besides  bolstering  up 
the  industries  of  the  country,  they  add  greatly  to  the 
artistic  pleasure  and  development  of  the  people  them- 
selves. Many  of  the  carved  objects  attain  a  very 
high  degree  of  art,  and  the  cabinet  work  is  a» 
wonderful  almost  as  the  creations  in  painting,  bronze,, 
and  marble,  The  best  proof  of  the  value  of  these- 
schools,  and  their  efficiercy,  is  'ouod  in  the  fostering 
attitude  manifested  by  the  various  Governments,  and 
the  encoungement  given  by  men  in  the  trade.  It  is 
interesting  to  note  that  most  of  the  schools  appear  to 
have  been  established  at  times  when,  through  nn- 
favourable  tariff  conditions  or  adverse  economic- 
devdopments,  the  woodworiting  indoitiy  had  been 
thrown  into  exceptionally  straitened  circumstances- 
To  relieve  the  stress,  resort  was  had  to  education. 
The  first  independent  school  for  woodworkers  in  Ger- 
many started  about  the  year  1859.  Before  that  time, 
carpenters,  cabinetmakers,  and  other  woodworkers- 
had  to  content  themselves  with  theoretical  instructioik 
offered  in  the  schools  for  builders  themselves,  as  well 
as  in  the  industrial  art  schools,  some  of  the  trade 
schools,  and  the  brgest  continuation  schools.  These 
schools  fieqoeatly  h^  special  classes  for  carpenters^ 
cabinet-makers,  turners,  and  other  professional  wood- 
workers. Some  guilds  in  the  wood  Industry  also 
maintained  similar  courses.  The  difficulty  with  this- 
system  of  instruction  was  that  too  much  emphasis- 
was  placed  upon  drawing,  and  scarcely  any  on  the 
practical  features  of  the  woodworker's  trade. 
According  to  a  special  report  recently  issued  by 
the  United  States  Department  of  Commerce  and 
Labour,  which  has  undertaken  an  inquiry  into  the 
question  of  industiial  education  in  Germany,  the  first 
step  to  supply  this  want,^i^^i&0Wewaa. 
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takcD  in  1859,  when,  through  encouragement  by  the 
Bavarian  Governinent,  the  first  German  school  for 
^woodworkers  was  established  at  Bercbtesgaden,  in 
the  heart  of  the  great  forest  domains  of  Bavaria,  and 
in  the  seat  of  the  leading  Inanches  of  the  wood 
-tndnstry— an  industry  Vhich  had  been  dereiloi^f;  for 
<enturies.  This  scho6l  originated  as  a  branch  of  the 
drawing  school  of  Berchtesgaden,  which  was  estab- 
li^ed  in  1840.  In  this  school  four  different  courses 
of  wotk  are  given — a  preparatory  course,  an  evening 
course,  a  Sunday  course,  and  a  graduation  coarse. 
The  efficiency  of  these  courses  is  greatly  increased  by 
the  equipment  of  the  school  with  a  good  library, 
large  collections  of  plaster,  wood,  and  other  models, 
•drawing  charts,  graphic  productions  of  art  and  in- 
dustry, and  ancient  wood  carvings.  An  exhibititm  is 
lield  every  year  from  Jane  to  September,  when  the 
last  wchIc  of  the  students  of  the  school  is  dis|daved. 
Articles  so  exhilnted  are  for  sale,  and  are  disposed  of 
through  a  reliable  salesman  sufqilied  by  the  school. 
As  regards  fees,  no  charges  are  made  for  rendents  of 
the  city  of  Berchtesgaden  ;  non-residents  pay  twenty 
ftbillings  for  six  months  tuition.  With  tbe  school  at 
Berchtesgaden  as  a  successful  jnecedent,  there  soon 
■developed  a  number  of  similar  schools,  some  of 
which  added  courses  for  cabinetmaldng  and  turning, 
in  addition  to  the  work  in  car\-ing.  One  was  estab- 
lished at  Biscbofsheim,  and  others  at  Partonkirchen, 
Oberammergau,  Neuhunmer,  K&taling,  FQrtb,  and 
FnrtwangeQ.  The  school  at  Forth  is  especially  im- 
portant, and  was  estaUished  to  meet  the  needs 
of  the  three  great  indastries  which  flonruh  there 
— cabinetmaUng,  carving,  and  tumnig.  Another 
imporUnt  school  is  tbe  one  at  Furtwangen.  It 
tas  two  departments — one  for  cabinetmaking,  the 
other  for  carving — with  three  classes  is  each  depart- 
ment. Tbe  curriculum  for  the  department  forcabioet- 
tnaking  is  divided  into  a  practical  and  a  theoretical 
part.  Great  emphasis  is  laid  upon  practical  emptoy- 
«ient  to  fa.  the  theoretical  instruction  given  from  day 
to  day  as  the  studies  progress.  Aude  from  the  schools 
already  enumerated,  which  are  in  Bavaria,  there  may 
be  mrationed  as  among  tbe  most  important,  tbe 
school  for  tnnMTS  and  wood  carvers  at  Leipzig,  the 
«chool  for  wood  carvers  at  Warmbrunn,  SUesia,  the 
school  for  cabinet  making  and  wood  carving  at  I*  lens- 
4»rg,  and  th^  school  for  carpenters  at  Berlin.  Nume- 
rous other  schools  of  this  class,  of  greater  or  lesser  im- 
portance, are  also  found  distributed  here  and  there 
throagbout  tbe  country,  as  the  needs  of  industry  have 
seemed  to  call  for  their  establishment.  Related  to 
the  school  for  wood  car^'ers  are  the  schools  for  basket- 
making,  such  as  are  found  at  Heinsburg,  in  Russia, 
and  Lichtenfels,  in  Bavaria,  which  two  institutions 
are  among  tbe  leaders  in  this  class.  Schools  for  straw 
plaiting  are  to  be  found  in  different  parts  of  tbe  moun- 
tainous regions  of  Germany.  The  first  was  estab- 
lished in  the  Odenwald  in  1845.  Others  soon 
followed  in  Saxony,  and  in  tbe  Black  Forest,  where 
the  manubcture  of  straw  bats  has  been  carried  on 
for  centuries.  It  is  interesting  to  note,  in  connection 


with  (he  work  of  the  woodworkers'  schools,  that  tbe 
Tyrol,  the  Black  Forest,  Odenwald,  and  Tharingjaa 
forest  lands  are  under  very  great  obligatioos  to 
them.  Oberammergau  owes  a  large  part  of  its 
artiMic  powers  to  the  devdopment  of  its  wood- 
workers in  schools  such  as  arc  here  outlined.  For 
a  long  time  the  Black  Forest  clock  industry  was 
threatened  with  extirpation.  Competition  with 
machine-made  clocks  was  rapidly  undermining  th« 
Black  Forest  factories.  The  schools  of  Fnrtwangen 
and  in  the  Tyrol  put  it  in  the  power  of  tbe  Black 
Forest  and  the  Tyrol  people  again  to  enter  the 
world's  markets,  and  to  maintain  a  position  therein. 
Tbe  beauty  of  tbe  woodwork  with  whkb  tbeir 
clocks  are  now  onuunented  has  made  them  great 
favourites  in  all  parts  of  tbe  world.  Without  the 
carved  woodwwk,  it  is  a  qoestkm  whether  the 
German  or  Swiss  dock  indiutiies  conld  continue 
to  exist. 


SANITATION  IN  BRITISH  INDIA. 

There  are  few  matters  in  regard  to  which  nattooil 
ideas  differ  so  ratUcally  as  they  do  in  regard  to 
cleanUness.  Men  of  one  race,  even  of  compaoent 
naticmalities  in  the  same  race,  have  very  diflEmnt 
standards.  To  define  Uie  differences  which  enat  is 
not  an  easy  matter,  but  it  may  perhaps  be  sud  that 
whereas  the  high  caste  Indian  and  the  upper  das* 
Englishman  has  each  a  high  personal  standard,  the 
one  incomprehensible  to  the  other,  the  essential 
difference  lies  in  the  recent  English  recognition  of 
the  necessity  for  a  communal  standard  of  cleanliness 
whose  benefits  shall  not  be  penonal  but  municipal  or 
even  national. 

1  be  Report  on  Sanitary  Measures  in  India.*  issaed 
at  the  end  of  last  year,  is  unknown  even  to  many 
workers  along  these  kindred  paths  in  Greu  Britain. 
Its  sccqM  is  a  furly  mde  one,  and  it  deals  with  mldy 
diverse  concerns  such  as  tbe  health  of  the  Army 
(Britiiih  and  Native),  the  terrible  spread  of  plagne, 
effects  of  vaccination,  and  general  saiutary  methods. 
Much  of  what  is  written  therein  is  of  purely  medical 
interest,  in  particular  that  section  which  gives  tbe 
history  of  the  chief  diseases.  Of  more  general 
interest  are  the  reports  from  the  sanitary  boards  of 
the  various  provinces,  whose  activities  are  diverted 
into  a  number  of  channds.  For  insunce,  in 
Calcutta,  the  removing  of  clusters  of  native  bnts 
has  been  cairied  on  as  in  preceding  years.  Progreas 
was  made  in  tbe  extendon  of  tlie  filtered  awl 
unfiltered  water  supply.  Tbe  length  of  the  mains 
supplying  filtered  water  is  about  miles, 
and  the  total  mileage  of  unfiltered  water  pipes 
172}  miles.  Tbe  municipalities  in  tbe  interior  of 
Bengal  spent  ;^i50,300,  or  43-41  per  cent,  of  their 
income  on  sanitary  works  during  the  I90I-3  financial 
y^vt.    The  Bengal  Sanitary  Board  has  authorised 
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the  Muzaffiupur  immicipality  to  construct  a  Fcptic 
tank.  In  the  United  Provinces  of  Agra  ami  Oude, 
many  improveinents  in  vaiioas  diicetions  were  carried 
ont  in  tbe  municipalities  and  smaner  centres  of  popu- 
lation. Important  drainage  works  are  in  course  of 
constraction  at  Allababad,  Cawnpore,  Lucknow, 
Benares,  Farrukbabad,  and  Aligarh,  which  "  should 
prove  of  great  utility  in  improving  the  public  health 
of  the  country."  In  tbe  Punjab  tbe  chief  works  which 
have  been  carried  out  were  tbe  Amiitsar  water  works, 
the  Simla  sewerage  extension  works  and  drainage  of 
the  bazaars,  the  extension  of  the  Lahore  water  works 
distribotbn  system,  and  water  and  drainage  works  at 
Lyallpar  and  Ambala.  Tbe  Delhi  water  works  have 
been  completed,  and  the  city  is  now  adequately  sup- 
plied with  pure  water. 

No  large  works  were  undertaken  in  the  North* 
West  Frontier  Province,  attention  being  mainly  given 
to  tbe  cleaning  and  improving  of  wells  and  tuiks. 
The  water  supply  of  Peshawar,  Burma,  and  Bannu 
being  extended  or  improved.  From  tbe  Central 
Provinces,  Assam,  Burma,  Madras,  Bombay,  and 
Berar.  similar  reports  are  presented,  and  special  note 
may  be  made  of  tbe  report  from  Bombay.  Good 
progress  was  made  with  the  drainage  work  in  Bombay 
city,  but  of  tbe  province  as  a  whole,  tbe  Sanitary 
Commissioner  says  that  "real  sanitary  progress  has 
been  at  a  standstill  for  some  years  past,  on  account 
of  tbe  plague  epidemic,  which  kbows  no  signs  of 
abatement."  No  progress  was  made  in  the  intro- 
duction of  the  Village  Sanitation  Act,  owing  to  tbe 
prevalence  of  plague  and  famine,  which  have  absorbed 
tbe  attention  of  district  officers  in  recent  years. 

The  book  as  a  whole  is  full  of  material  of  medical 
and  social  interest,  giving,  as  it  does,  details  not  only 
of  pathological  matters,  but  also  of  matters  of  muni- 
cipal administration. 


THE  FRUIT  INDUSTRY. 

Tbe  Report  of  tbe  Departmental  Committee 
appointed  by  the  Board  of  Agriculture  and  Fisheries 
to  inquire  into  and  report  upon  tbe  Fruit  Industry  of 
Great  Britain,  is  a  very  able  statement  of  tbe  position 
and  prospects  of  that  industry.  Tbe  evidence  col- 
lected by  the  committee  is  of  great  value,  and  tbe 
conclu^ons  drawn  from  it  are  likely  to  meet  with 
general  acceptance.  In  tbe  selection  of  wttnesse^, 
the  committee  endeavoured  to  procure  thtmingbly 
reprt-sentalive  men  by  inviting  variouB  corporate 
bodies  and  local  authorities  to  delegate  one  of  their 
membent  to  give  evidence.  Besides  hearing  evidence, 
the  committee  visited  some  of  the  chief  fruit-growing 
districts  in  England,  and  they  submit  a  series  of 
recommendations  which  will,  no  doubt,  result  in 
certain  changes  in  existing  law  and  practice.  Accord- 
ing to  official  statistics  the  total  acreage  under 
orchards  in  1904  was  243,008  acres,  of  which  236,705 
woe  in  England,  3,490  in  Scotland,  and  3,813  in 


Wales.  These  figures  refer  to  orchards  only,  not  to 
small  fruit,  though  in  many  cases  there  would  be 
small  fruit  under  the  orchard  trees.  Takfaig  the- 
figures  by  counties  it  will  be  fotmd  that  six  counties 
comprise  tbtee-fiflbs  of  the  orchard  acreage  of  Great. 
Britain— namely,  Kent  with  29,055  acres,  Hertford- 
shire with  28,042  acres,  Devonshire  with  27,340  acres. 
Somersetshire  with  25,265  acres,  Worcestershire  witlk 
22,3>}7  acres,  Gloucestershire  with  20,385  acres. 
Hertfordiibire  has  the  largest  acreage  in  proportion  U> 
its  size  of  any  county,  no  less  than  six  per  cent,  of  tbe 
cultivated  land  being  orchard ;  Worcester  f6llow» 
next  with  5*4  per  cent.,  and  Kent  stands  third  will» 
37  percent. 

Tuning  next  to  small  fruit,  tbe  total  acreage  ia 
1904  was  77,947  acres,  70,612  acres  being  in  England, 
6,072  in  Scotland,  and  1,263  Wales.  In  this 
case  one  county— namely,  Kent— is  far  ahead  of  any 
other,  having  no  less  than'22,549  acres.  Next  comr» 
Middlesex  with  4.700  acres;  then  Worcestersbirc- 
witb  4546  acres;  then  Cambridgesliire  with  4,40^ 
acres;  iben  Norfolk  with  4,030  acres;  then  Hamp- 
shire with  2,472  acres;  then  Essex  with  2,061.  No- 
other  county  reaches  3,000  acres  of  small  fruit ;  but 
whilst  this  acreage  represents  only  a  tmall  proportion 
of  tbe  cultivated  land  in  Great  Britain,  the  fruit 
industry  appears  to  be  a  very  progressira  industry. 
Taking  orchards,  there  has  bem  an  increase  from 
148,221  acres  in  1873  to  243,008  acres  in  1904,  or 
63*9  percent,  in  31  years.  Taking  smalt  fruit,  there 
has  been  an  increase  fioo^  69.792  acres  in  1897  to- 
77,947  acres  in  1904,  or  117  per  cent,  in  se\-erk 
years.  With  this  remarkable  giowth  it  is  iiistructive- 
to  compare  tbe  decline  of  every  other  crop  in  Great 
Britain.  I  here  has  been  a  decrease  in  tbe  acreage  oV 
wheat  from  2,564,237  acres  in  1888  to  1,375,284, 
acres  in  1904,  or  46*3  per  cent,  in  ib  years;  a 
decrease  in  tbe  acreage  of  all  com  crops  fnnn 
8,187,758  acres  in  1888  to  6,953,034  acres  in  1904^ 
(H- 15  per  cent,  in  16  years ;  a  dccreaiie  in  green  crops- 
from  3,471,861  acres  in  1888  to  3,036,026  acres  in 
1904,  or  12*5  per  cent,  in  16  yean;  a  decrease  in 
bops  from  58,494  acres  in  1888  to  47,799  acres  In 
1904,  or  i8'2  per  cent,  in  16  years. 

What  is  tbe  explanation  of  this  remarkab'e  increase' 
in  fruit  cultivation  ?  It  is  to  be  found  in  the  extra- 
ordinary growth  of  the  taste  for  ftuit  on  tbe  part  of 
tbe  public.  Fiuit  is  becoming  more  and  more  a 
regular  article  of  food  for  all  classes,  and,  except  in 
frperial  years  of  glut,  the  home  supply  has  not  kept 
pace  with  tbe  demand.  Nor  is  it  only  the  consump- 
tion of  fre>h  fruit  which  has  largely  increased.  There- 
is  a  great  and  growing  demand  for  jam,  preserved 
fruits,  and  even  cidtr.  As  regards  cider,  there  was  a 
falling  off  for  many  years  both  in  the  public  taste  for 
it  and  in  its  manufacttue,  due  largely  to  tbe  deteriora- 
tion of  the  great  vintage  orchards  in  the  West  of 
England  wbicb,  planted  in  tbe  seventeenth  century,, 
had  seldom  been  replenished.  In  the  last  ten  year*!,, 
bowe\er,  renewed  attention  bad  t)een  paid  to  tbe 
industry,  a  consi<:er8ble  WQimt  pf^u^^ 
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place  of  cider  varieties  of  apples,  especially  io  Here- 
fordshire, aod  organised  efforts  bave  been*  made,  with 
■coDsidenible  success,  to  revive  the  trade. 

That  the  extension  of*tbe  fruit  indostry  is  a  benefit 
\o  the  country,  and  sboold  be  encouraged  all  proper 
means,  u  demonsttable.  As  the  ccnnmiuee  point  out, 
imit  has  taken  the  place  of  wheat  where  it  has  been 
found  impofisiUe  to  make  wheat  pay,  and  the  profits 
from  fruit  growing,  taWng  one  year  with  another,  are 
far  greater  than  those  from  ordinary  farming.  The 
-committee  say  that  when  visiting  the  Evesham 
■district  Ihey  saw  land  which  was  let  a  few  years 
ago  for  ordinary  agricultural  purposes  at  not 
tnore  than  an  acre,  and  is  now  fetching  ^6  an 
■acre  as  a  fruit  plantatton.  Evidence  of  similar 
advancement  of  value  was  given  the  committee  from 
31  iddlesex.  Open  land  in  the  county  is  to  be  found 
for  which  the  rent  is  an  acre,  nbile  on  the  other 
-side  of  the  hedge  there  is  sinular  land  for  which  the 
tenant  is  paying  j^io  «i  acre,  simply  because  it  is 
-under  iruit.  And  of  course  with  the  advancement  of 
Tent  comes  an  increase  in  selling  value.  Again,  the 
planting  of  fruit  means  £reat  additional  employment 
•of  labour  in  country  d^tricts.  A  fruit  plantation 
-employs  far  more  labour  than  any  other  crop  with  the 
possible  exception  of  hops.  If  the  evidence  of  Mr. 
Wood,  of  Swanley,  is  to  be  accepted,  and  he  is  a 
jgrower  not  only  of  fruit  on  a  very  large  scale  but 
■also  of  hops,  fifty  acres  of  fruit  land  properly  culti- 
vated costs  more  money  in  labour  than  1,000  acres  of 
■ordinary  com  land,  and  Mr.  Wood  put  the  average 
labour  bill  down  at  {,2^  an  acre  per  annum  both  in 
the  case  of  fruit  and  hops.  The  committee  believe 
-that "  no  better  means  can  be  devised  for  bringing 
people  back  to  the  land  than  an  extension  of  the 
fruit  industry  where  it  can  be  done  profitably.  Nor 
-is  this  all.  It  should  be  remembered  that  besides 
the  regular  labour  employed  all  thiough  the  year  a 
^eat  amount  of  extra  labour  is  required  during  the 
picking  season  which,  in  the  case  of  fruit,  lasts  for 
<hree  months,  and  this  labour  is  obtained  chiefly  from 
jU}ndon  and  other  large  towns  and  industrial  centres, 
'thus  providing  a  special  opportunity  for  many  of  the 
-workers  in  other  places  of  eojo>-ing  a  most  bealth'iil 
-«nd  profitable  change  into  the  countiy."  There  is 
abundance  of  land  where  fiuit  growing  might  be 
profitably  undertaken. 

Not  that  it  is  all  [dain  sailing.  The  industry  has  to 
reckon  with  difliculties  and  drawbacks  many  of  them 
-of  a  serious  character.  The  committee  summarise 
itfaese  disadvantages  and  some  of  Ifaem  may  be  given 
-here.  (1)  There  is  insufficiency  of  knowledge  as  to 
Ihe  right  kinds  and  varieties  of  fruit  to  plant,  the 
character  of  the  soil,  the  effect  of  manuring,  pruning, 
.and  general  treatment,  diseases  and  insect  pests, 
packing  and  grading ;  (z)  it  is  difficult  to  obtain  land 
-for  the  cultivation  of  fruit  with  equitable  adjustment 
■of  the  respective  rights  of  landlord  and  tenant ;  (3) 
-there  is  often  unfair  valuation  of  fruit  holdings  for  the 
purposes  of  local  rites  and  imperial  taxation;  (4)  the 
fruit  grower  has  cause  of  complaint  against  the  rail- 


way companies,  excessive  rates,  preferential  rates, 
unpunctual  deliveries,  bad  handling,  pilfering,  in- 
adequate service,  and  refusal  to  pay  claims;  (5) 
foreign  competition  and  tariffs  hostile  to  British 
fruit ;  (6)  indifferent  inspection  of  foreign  fruit ;  <7) 
the  difficulty  of  obtaining  labour  in  country  districts ; 
(8)  the  insufficiency  of  markets  and  other  market 
gtievances ;  (9)  the  ravages  of  Urds.  The  con- 
nuttee  deal  with  all  these  compilaints  and  for  the  most 
part  reach  the  conclunon  that  they  are  well  founded. 
Readers  are  referred  to  the  report  itself  for  detailed 
reference  to  these  matters.  Ho-e  may  be  given  the 
chief  recommendations  and  suggestions  made  bjr  the 
committee. 

They  recommend  that  a  special  sub-department  of 
the  Board  of  Agriculture  and  Fisheries  be  established 
to  deal  with  matters  connected  with  the  fruit  industry, 
and  that  there  be  two  branches  of  such  department, 
(a)  a  bureau  of  infwmatioo,  (ft)  an  experimental  frnit 
farm:  that  horticnltnre  be  tau^t  in  demoitary  kIiooIs 
in  country  districts,  and  that  such  schools  should  have 
school  gardens  attached  wherever  posnUe;  that  the 
Market  Gardeners'  Compensatitm  Act  be  amended  by- 
making  Section  4  retrospective ;  that  when  a  tenant 
gives  notice  to  quit  he  shall  not  be  entitled  to  receive 
compensation  unless  he  presents  to  the  landlord  a 
successor  who  is  willing  to  take  over  the  holding  at 
the  same  rent ;  that  in  the  event  of  his  so  doing,  and 
the  landlord  accepting  his  nominee,  the  compensation 
be  paid  directly  by  the  new  tenant  to  tlie  old  tenant, 
but  that  the  landlord  have  the  right  to  refuse  to 
accept  the  outgoer's  nominee,  in  which  cue  he  must 
pay  compensation  to  the  outgoer  under  the  provisiom 
of  the  existing  law ;  that  the  State  be  empowered  to 
lend  money  to  landowners  who  have  frtiit  on  their 
estates,  subject  to  certain  conditions,  for  the  purpose 
of  supplying  the  ready  money  required  for  the  pay- 
ment of  compensation  at  the  deteiminalion  of  a 
tenancy ;  that  a  Bill  should  be  passed  for  facilitating 
the  purchase  of  small  holdings  by  tenants  somewhat 
on  the  lines  of  Mr.  Jesse  CoUings'  Bill  of  last  session ; 
that  in  the  assessing  of  agricultural  holdings  ftn-  Ifxral 
rates,  the  assessment  should  not  be  raised  by  reason 
of  the  planting  of  fruit  for  a  period  of  fiw  j-eus  after 
the  planting  in  the  case  of  small  fruit,  or  seven  yean 
-in  the  case  of  mixed  plantations,  and  twelw  years  in 
the  case  of  orchards ;  that  a  more  simj^  and  nnifim 
system  of  rates  for  fruit  be  introduced  fa^  the  railway 
companies,  and  that  they  ifaoold  make  greater  efforts 
for  ensuring  the  prompt  delivery  of  perisbaUe  fruit ; 
that  jams  made  wholly,  or  in  part,  from  fordgn 
fruit  be  labelled,  and  the  Government  should  under- 
take the  inspection  of  imported  fruit  and  fruit  palp  at 
the  ports  of  entry ;  that  the  present  by-laws  for 
building  in  countiy  districts  be  modified  so  as  to 
allow  of  the  cheaper  construction  of  cottages ;  that 
fruit  growers  should  pay  more  attention  to  the  careful 
packing  and  grading  of  better  dass  fruit,  and  the 
selection  of  the  right  kinds  of  fruit  to  plant  accord- 
ing to  the  s(hI,  and  to  the  importance  of  cultivating 
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tbftt  tbe  KcommeDdations  of  the  committM,  ot 
wfaidi  only  fiome  of  the  most  importaat  are  named 
above,  are  many  and  various.  Perhaps  one  of  tbe 
most  striking  facts  brought  out  by  the  evidence  taken 
hy  tbe  committee  is  tbe  growth  amongst  fruit  growers 
of  what  may  be  roughly  called  the  "  Ulster  "  custom. 
Under  the  provinons  of  the  Market  Gardeners'  Com- 
pensation Acta,  a  tenant  of  a  bedding,  which  it  is 
agreed  in  writing  shall  be  let  or  treated  as  a  market 
garden,  may  plant  (hiit,  and  erect  tbe  necessary  build- 
ings without  having  first  to  obtain  tbe  consent  of  his 
laudlord,  and  at  the  end  of  his  tenancy  is  then  enti- 
tied  to  compensation  which  often  amounts  to  a  verj- 
large  sum  an  acre.  In  tbe  Evesham  district,  it  is  the 
almost  invariable  custom  for  tbe  outgoing  tenant  to 
4hid  an  incoming  tenant  who  buys  him  out,  tbe  land- 
lord neither  paying  nor  receiving  any  money,  and 
rarely  objecting  to  the  outgmng  tenant's  nominee,  the 
fact  that  he  is  able  to  pay  out  his  predecessor  bang 
a  sufficient  guarantee  of  his  financial  portion.  This 
custom  is  not  earily  distinguishable  from  "tenant 
right"  in  Ireland,  which  successive  Governments 
have  sought  to  aboHsh  by  giving  tbe  tenants  gieat 
ftcilities  for  punhase  of  the  fee  simple. 


IRON  ORE  DEPOSITS  IN  FOREIGN 
COUNTRIES. 

The  reports  on  iron  oredepodts  in  foreign  conntiies 
ctmpaled  at  the  Board  of  Trade  from  information 
collected  by  His  Majesty's  Diplomatic  and  Coosular 
officers,  and  just  issued,  have  been  made  in  response  to 
a  request  of  the  British  Iron  Trade  Association.  The 
Association  asked  Lord  Lansdowne  to  obtain  infor- 
mation as  to  tbe  extent  and  character  of  iron  ore 
supplies  in  foreign  countries,  and  tbe  particulars 
sought  were  described  in  a  series  uf  questions  wbicb 
the  officials  to  whom  they  were  addressed  were  desired 
to  answer  "  directly  and  precisely."  The  result  is  a 
bulky  volume  containing  much  that  should  be  of  use 
to  tbe  intnests  cmcemed. 

The  two  greatest  coal>producing  areas  of  the  world 
are  those  to  be  fotmd  in  the  State  ofPennsylvania  and 
the  provioce  of  Shansi  in  China.  Tbe  area  of  Penn- 
«ylTuiia  is  43.960  square  miles,  containing  20,000 
of  coal  land.  Tbe  area  of  Shansi  ji  55,000  square 
mfles,  and  Professor  Dana  thinks  it  probable  that  "it 
will  take  tbe  palm  from  Pennsylvania  by  a  consider- 
ably more  favourable  proportion."  In  1891  tbe  only 
•nine  in  Pennsylvania  which  produced  as  much  as 
100,000  tons  per  annum  was  tbe  Cornwall  mine  from 
wbicb  magnetic  iron  supplies  were  obtained.  The 
State  qS  Pennsylvania  in  1890  made  48  per  cent,  of 
the  pig  irra  production  of  tbe  United  States,  declined 
to  46*2  per  cent,  in  1900,  and  farther  dropped  to  45-5 
per  coit.  in  1902.  These  declines,  however,  were 
almost  entirely  c<m6ned  to  tbe  eastern  part  of  Pennsyl- 
vania,  whilst  in  tbe  western  part  there  have  been 
almoat  proportionately  large  advances,  but  lake  ores 


were  used  entirely.  In  Sbansi  tbe  coal  can  be  ex- 
tracted with  greater  ease  and  cbea^mess,  but  this 
great  coal  and  iron  region  labours  under  two  serious 
disadvantages.  Firstly,  it  is  situated  a  distance  away 
from  the  coast,  and  from  rivers  that  are  fit  for 
other  navigation  than  by  small  Chinese  boats ;  and, 
lecondly,  the  whole  of  the  coal  formation  rests,  as  it 
were,  on  a  platform  raised  some  thousands  of  feet 
abow  tbe  adjoining  plain.  The  steep  ascent  fnan  the 
latter  offers  great  difficulties  to  the  construction  of  a 
railway,  which  will  be  the  only  means  of  e\'er  bringing 
to  account  tbe  mineral  wealth  of  Sbansi. 

At  the  request  of  the  Governor  of  Utah,  Mr.  A.  C. 
Milner,  of  Salt  Lake  City,  drew  up  a  valuable  report 
on  the  co&\  area  of  that  Slate,  and  forwarded  it  to  the 
Consul- General  for  tbe  purposes  of  tbe  present  com- 
pilation (page  244).  The  iron  deposits  are  situated 
in  STuth-Westem  Utah,  in  Iron  Mountain  andiron 
Springs  districts,  which  are  about  22  miles  south-east 
of  the  Oregon  Short  line  railroad.  These  d^>osits 
cover  anuea  of  15  miles  longl^  about  three  miles 
wide,  the  ore  sbowing  on  the  sQr&ce  at  three  different 
points.  It  is  principally  a  soft  red  and  brown  bema- 
tite,  which  can  be  bandied  easily  by  steam  sbnvel, 
except  where  blow  cuts  occur,  wbicb  are  bard  and 
magnetic.  Hundreds  of  acres  will  require  only  from 
one  to  three  feel  of  stripping.  Ore  can  be  stripped, 
mined,  and  put  on  cars  for  15  cent,  per  short  ton 
{2,030  lbs.).  Various  experts  who  have  made  exami- 
nation of  these  properties  state  that  this  is  tbe  largest 
surface  of  iron  ore  in  the  world.  Tbe  tonnage  in  sight 
is  so  great  that  it  is  very  difficult  to  sute  what  it  is, 
but  the  experts  have  made  estinoates  &om  100,000,000 
to  500,000,000  short  tons.  About  25  per  cent,  of  the 
ore  is  Bessemer,  tbe  balance  being  basic.  The  ore 
runs  an  average  of  about  60  per  cent,  metallic  iron. 
Tbe  average  in  silica  is  about  7  per  cent.  Tbe 
limestone  adjacent  to  the  iron  has  all  proper  fluxing 
qualifications  necessary  in  furnace  work.  Tbe  iron- 
fields  are  273  miles  from  Salt  Lake  City,  and  445 
miles  by  Clark  Road  Survey  from  San  Pedro  Harbour, 
which  is  the  PadBc  Coast  terminus  of  tbe  Clark 
Road. 

The  United  Kingdom  reUea  largely  upon  Spain  for 
the  supply  of  iron  ores,  and  from  70  to  80  per  cent, 
of  the  shipments  from  the  three  provinces  of  Viscaya, 
Guipuzcoa,  and  Santander  are  consigned  to  this 
country.  Spain  does  all  in  her  power  to  encourage 
tbe  exploitation  of  her  mineral  wealth  by  foreigners, 
who  are  on  a  complete  equality  with  natives  in  taking 
out  claims  for  mines.  The  BObao  oreg  are  sold  on  a 
50  ]ier  cent,  basis  of  metallic  iron,  and  in  many  cases 
a  proportion  of  inferior  ores  is  shipped  with  those  of 
good  quality  in  order  to  keep  tbe  average  analysis 
to  the  above  percentage.  Very  much  depends, 
naturally,  in  such  cases  on  tbe  care  used  in  the 
mming  and  picking,  as  wdl  as  on  the  state  of  the 
weather  during  extracti<»  and  shipment,  a  most  im- 
portant consideration.  The  qualities  of  ore  presumed 
to  be  still  in  deposit  were  pnt  down  in  1897  at  forty 
or  fifty  millim  tons  in  "Bisexf,  bnt^OT^^birtnqiillion 
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tons  have  been  worked  out  since  then.  The  indica- 
tions of  exhaustion,  however,  appear,  according  to 
Mr.  Consul  Ward,  to  be  still  similar  to  those  on 
which  calculations  were  based  eight  years  ago, 
judging  from  the  fact  that  the  exploitations  aad 
shipmenti  still  nearly  keep  ap  to  the  level  of  pre- 
vious years,  at  the  rate  of  about  four  or  five 
mfllton  tons  annually.  There  is  little  doubt,  in  the 
Consul's  opinion!  that  new  mines  as  well  as  old 
ones  make  up  among  them  for  the  lesser  quantities 
produced  by  the  failing  or  already  exhausted  ones. 
Engiueeiing  is  an  exact  science,  but  how  far  experts 
in  it  may  be  trusted  when  they  take  to  divination  no 
one  can  safely  pay.  The  latest  expert  opinion  puts 
the  available  iron  ore  in  the  actual  mining  district  of 
Bilbao  at  50,000.000  tons. 

Amongst  what  may  be  called  undevelo[>ed 
countries  Abyssinia  is  believed  to  be  exceptionally 
rich  in  iron  ore,  but  under  present  cucumstances,  as 
Mr.  Clerk  points  out,  the  difficulties  of  obtaining  a 
concesnon  on  fair  terms  the  enormous  cost  of  im- 
porting  machinery  and  exporting  the  ore,  and  the 
comparatively  small  demand  for  iron  in  the  country 
itself,  would  entail  a  heavy  deficit  for  many  years  on 
any  company  that  undertook  to  work  the  minet<. 
Moreover  prospectors  of  various  nationalities  have 
visited  nearly  the  whole  country,  and  the  mineral 
rights  of  tb(Ke  districts  which  show  most  chance  of 
paying  have  already  been  taken  up  by  groups  of 
concessionaires.  All  land  belongi  to  the  Abyiin- 
nian  Government,  and  no  proprietary  lights  wotild 
be  sold.  Workmg  rights  for  a  limited  nnmber  of 
yeare  might  be  obtained.  All  working  is  very  primi- 
tive ;  no  shipments  have  ever  been  made.  If,  says 
Mr.  Clerk,  the  Emperor  Menelik  supports  the 
mining  company,  the  chief  difficulty  would  be  re- 
moved. But  there  would  probably  be,  especially  at 
first,  endless  minor  difficulties,  and  such  a  company 
must  remember  that  it  is  entirely  dependent  on  the 
caprice  of  the  Government  of  the  country.  Only  a 
competent  mining  engineer  could  give  a  proper 
estimate  of  the  prospects  of  iron  mining  in  the 
regions  of  Abyssinia  not  already  given  to  prospectors 
or  concessionaires.  <'  My  own  untechnical  opinion," 
writes  Mr.  Clerk,  « is  that  until  tiansport  is  cheaper 
and  the  country  more  educated,  to  attempt  to  work 
the  iron  here  would  be  a  dead  loss  ;  the  only  reason 
for  applying  for  a  concession  would  be  to  forestall 
others.  To  do  so  a  capitalist,  or  a  syndicate,  must 
)>e  piepared  to  lose  money  for  many  years  in  the 
faint  hope  of  an  eventual  profit." 

ia  1902  there  were  working  in  Sweden  332  minef, 
which  yielded  an  aggregate  of  2,896,208  tons  of  iron 
ore  {nz.,  2.615,533  tons  of  magnetite  and  280,675 
tons  hematite  ore),  valued  at  ;^798,l8l.  Labour- 
saving  machinery  is  utilised  as  much  as  possible. 
Kock-boring  machines,  either  pneumatic  or  electrical, 
arc  in  use,  the  electric  power  for  them  and  all  other 
requirements  being  generated  at  llie  mines  and  trans- 
mi.t^  from  a  pfiwer-station  in  the  neighbourhood. 
In  no  civilised  country  is  there  less  viUingness  to 


encourage  foreigners  to  engage  in  mining  operatioas. 
A  foreigner  is  not  allowed  to  hold  either  land 
nor  mines,  or,  since  1895,  to  act  as  a  director  o 
public  companies  in  Sweden  without  special  per- 
mission of  die  King.  In  the  Articles  of  Assodatkn 
of  the  body  controlling  the  bunness  of  export  com- 
panies it  is  agreed  that  the  shu«s  cannot  be  registered 
in  Uie  name  of  a  foreigner.  Mining  properties  aie- 
occasionally  offered  for  sale  to  foreigners,  bat  soch 
proposals,  says  Mr.  Consul  McGregor,  should  be 
treated  with  the  greatest  caution  on  account  of  the 
tlifficulty  of  obtaining  the  necessary  title.  In  Russia 
the  largest  and  most  important  deposits  of  iron  ore 
are  to  be  found  in  the  Krivoi  Rog  region.  The  ore 
bed  lies  along  the  rivers  Saksagau,  Ingulez,  and 
Jeltaya,  in  the  form  of  a  narrow  strip,  for  a  distance 
of  about  40  miles.  When  the  ore  was  first  worked 
the  rent  of  the  land  was  only  about  4s.  per  aocr 
but  mth  the  development  of  the  industry  rents 
rapidly  rose*  and  towards  the  end  of  the  nineties 
IS.  4d.  to  as.  per  ton  was  freely  paid,  eventu- 
ally reaching  4s.  per  ton,  in  some  instances  beiuK 
coupled  with  guarantees  of  minimum  annual  pay- 
ments of /8,ooo  to  12,000.  The  latter  works  out 
at  about  ^^75  per  acre  per  annum.  Of  the  total  out- 
put of  iron  ore  in  South  Russia,  94  per  cent,  falls  to 
the  share  of  Krivoi  Rog,  3*5  per  cent,  to  Kertch. 
and  the  remaining  *'5  per  cent,  to  Donetz  ore?. 
Under  an  Imperial  decree  of  May,  i8g8,  all  foreigners 
are  prohibited  from  acquiring  by  purchase,  or  other- 
wite,  in  certain  distticts  of  the  Caucasus,  any  lands 
situated  outnde  the  Hmits  of  towns  and  settlements, 
except  under  special  certificates  granted,  in  each  sepa- 
rate case,  by  the  Govern  or- General  of  the  Caucasus. 

Iron  ore  is  said  to  exist  in  almost  every  part  of 
Madagascar,  but  it  is  wmked  only  in  the  Central 
Provinces.  The  quality  is  poor.  As  coal  has  not 
been  found  in  the  island  as  yet,  and  roads  are  almost 
unknown,  the  natives  are  obliged  to  remain  in  the 
vicinity  of  forests  where  the  iron  ore  is  smelted  by 
rudimentary  meats.  Transport  to  the  nearest  port, 
Andevorando,  would  co  t  rom  ^^lo  to  ^^14  per 
ton.  In  the  Philippine  Islands,  extensive  deposits  of 
iron  ore  are  known  to  exist,  bnt  their  development 
must  be  preceded  by  the  development  of  thecoalBekls, 
There  are  now  some  i,200  prospectws  and  practical 
miners  scattered  through  the  different  islands  of  the 
Archipelago,  most  of  them  American.  So  far,  no 
European  trade  in  iron  ore  has  been  carried  on  in 
German  East  Africa,  bnt  there  are  three  locaHties 
which,  it  is  thought,  might  be  exploited  with  satis- 
factory results.  In  Morocco,  there  are  numerous 
iron  ore  deposits,  but  down  to  the  present  all 
prospectors  have  been  regarded  with  great  suspicion, 
and  consequently  no  scientific  investigations  ba^-e 
been  possible.  The  liberality  of  the  Spanish  law 
— which  does  not  seem  to  have  been  altered  since 
the  uw— in  Culia  is  noticeable.  No  export  tax  has 
ever  been  paid,  and  import  taxes  cm  mataials  ha^e 
been  light,  and  at  times  nil.  Nor  has  the  man  who 
located  the  mine  had  to  pi^wytbMia,^cyoad  a 
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moderate  Tee  for  measuring  and  registering,  and  once 
in  his  possession  he  has  not  been  asked  to  pay  any 
further  tax  however  )ong  the  mine  might  remain  in 
his  possession  without  his  working  it. 


LIQUID  FUEL  FOR  STEAMERS. 

Liquid  fuel  is  now  largely  used  by  the  Dutch 
steamera  of  tbe  Koninklyke  Paketvaart  Maalschappij 
(Royal  Packet  Company)  plying  between  the  different 
islands  of  the  Netherlands  Indian  Archipelago.  It 
is  rciiidue  from  the  petroleum  wells  in  Netherlands, 
India,  the  greater  part  being  from  the  Asiatic  Petro- 
leum  Company's  wells  in  Borneo.  The  total  con- 
sumption of  the  Kqaid  fuel  by  the  Royal  Packet  Com- 
pany's steamers,  according  to  the  American  Consul 
at  Batavia,  amounted  to  11,700  tons  in  1902,  and 
16,500  tons  in  1903,  while  in  1904,  the  estimated  con- 
sumption was  2b,ooo  tons.  Hie  company  has  con- 
tracted for  a  supply  for  the  years,  1905  to  1907,  with 
the  Anatic  Petroleum  Company,  to  tfae  extent  of 
33.000  tons  per  annum.  The  ton  is  calcolated  at 
about  265  gallons.  The  fuel  sells  at  about  thirty-two 
shillings  per  ton,  but  it  is  understood  no  such  price  is 
paid  by  the  Royal  Packet  Company  when  contract- 
ing for  large  quantities.  At  the  present  time,  there 
arc  se\'enteen  of  the  company's  steamers  using 
Hqoid  fnel,  and  it  is  found  much  more  economical 
than  coal,  better  for  the  boilers,  cleaner  in  every 
way,  and  fewer  men  are  required  to  work  the 
furnaces. 

Ctedit  is  given  to  the  Snperintendent  -  Engineer 
of  the  Royal  Packet  Company,  for  inventing  a 
system  of  injecting  the  liquid  fuel  into  the  furnaces  of 
the  steam  boilers.  The  fiiel  is  brought  under  a 
pressure  of  from  ten  to  twenty  pounds  tu  the  square 
inch  and  evaporated  by  a  somewhat  modified 
"Korting's"  burner,  without  use  of  steam.  This 
apparatus  works  very  satisfactorily,  without  noise  and 
without  the  loss  of  fresh  water.  Formerly  the  liquid 
fad  was  injected  into  tfae  furnaces  by  means  of  a 
steam  jet,  making  very  much  noise,  a  great  incon- 
venience, annoying  to  the  passengers  and  causing  the 
Ion  of  much  fresh  water  in  the  form  of  steam.  A 
suitable  furnace  arrangement  guarantees  proper  and 
perfect  burning  of  the  fuel,  so  that  very  little  smoke 
escapes  from  the  funnel,  steam  is  kept  regularly  at 
the  same  pressure  daring  the  voyage,  and  the  boiler 
is  kept  as  a  uniform  temperature,  thus  preventing 
much  trouble  from  leakage  and  other  damage. 
Liquid  fuel  was  first  used  by  the  Royal  Packet 
Company  in  1898,  and  as  it  has  been  found  satis- 
factory, all  new  ships  built  in  the  Netherlands  have 
been  furnished  with  proper  boilers  for  the  use  of  Ibis 
fuel,  and  many  of  the  older  boats  have  had  the 
Decenary  change  made.  It  is  therefore,  it  is  said, 
only  a  questicm  of  time,  when  all  the  steamers  of  tbe 
company  will  use  liquid  fuel. 


OBITUARY. 


John  Prati.— The  death  at  Chattanooga  of  Mr. 
John  Pratt,  the  inventor  of  a  very  early  form  of  the 
typewriter,  has  recently  been  announced.  In  1867, 
Wr.  Pratt  read  a  paper  before  the  Society,  "  On  a 
Machine  for  Typewriting,"  and  exhitnted  one  of  the: 
apparatus  invented  by  himself.  His  paper  will  be 
found  in  the  number  ft»-  May  3Td,  1867.  The  appa> 
ratus  is  described  in  full  detail  in  his  paper,  and  a. 
shorter  description  is  giveo  in  the  Journal  for  the 
l8tb  of  February,  1876,  drawn  up  trom  one  of  Mr_ 
Pratt's  machines  which  was  then  in  the  possession  of 
the  Society.  The  machine  was  not  at  that  time  in 
working  order,  some  of  the  parts  having  been  broken^ 
but  it  was  still  capable  of  producing  work. 

The  typ«s  ar«  all  fitted  od  the  face  of  a  small  plate,  about 
three- quarters  of  an  inch  tquaie.  This  is  supported  verticslly- 
before  a  frame  canyinc  tba  paper  by  an  arrangement  <^ 
levers  capable  of  giving  it  both  a  vertical  and  a  horiioatak 
motion.  By  a  proper  combination  of  the  two  movements, 
the  plate  can  be  ahifted  into  any  position,  and  conseqnently 
any  type  required  can  be  brought  opposite  the  point  wht-re 
theimpieisioD  is  taken.  A«  this  is  done,  the  same  mechanism 
which  moves  the  plate  sets  in  motion  a  small  hammer,  wbit-lk 
strikes  on  the  paper  on  the  opposite  side  to  the  plate,  and 
strikes  the  paper  against  the  type,  thus  producing  an  impres- 
sion. Carbon  paper  ia,  of  courw,  used  in  tbis  as  in  the  other 
machines  above  mentioned,  and  therefore  several  co|^ea  can 
be  taken.  In  order  to  limit  the  number  of  keys  required  to> 
operate  the  levets  for  ihiftiug  the  type-plate,  tfae  inventor 
had  one  *ct  of  keys  for  giving  the  vertical  movements,  and 
another  for  giving  the  horitontal  movements.  Thus,  for  caclk 
letter  it  was  required  to  move  two  keys,  but  as  each  key  \A 
one  set  could  be  used  with  each  key  of  the  other  set,  a  muck 
■malkr  number  of  keys  was  required  than  if  one  key  wcru- 
required  for  every  letter.  It  may  make  it  app«ar  clearer  to- 
■ay  that  the  d  pretsion  of  one  key  brought  Into  position  the- 
vertical  line  containing  the  type  required,  this  depression  oC 
the  other,  the  horizontal  line  containing  the  lamc  type,  aniL 
const-quently  the  intersection  of  the  two  lines,  where  tfao 
sp'.'cial  letter  needed  was  to  be  found,  was  brought  into  the- 
propcr  place  for  the  impression.  Then,  if  K  be  the  numln-c 
of  keys.  T  tbe  number  of  types,  it  is  obvious  that  K  =  a  v/T,. 
t-S.,  for  64  types  16  keys  would  be  wanted.  Tbe  paper  wm- 
carried  in  a  small  frame,  traversed  after  each  letter  liy  a. 
rachet-wheel  and  pall.  At  the  end  of  %  line  the  frame  wa» 
ia*srd  liy  a  rack  worked  by  a  a^arate  key,  and  at  the  tame 
tiow  thrown  back  to  the  proper  side  of  the  ntacbiae  for 
commencing  a  fresh  line. 

Mr.  Pratt's  machine  was  patented  in  Great  Britain^ 
and  in  America,  and  there  is  &till  in  the  Patent  OiBce- 
at  Washington  a  typewritten  letter  which  accom- 
panied the  model  deposited  with  his  application  for 

3  patent. 

He  was  bom  at  Uniom'ille,  South  Carolina,  in- 
1831,  and  for  a  good  many  years  he  practised  as  a. 
lawyer  and  a  journalist  in  the  Southein  States.  At 
the  time  oi  his  reading  the  paper  be  was  resident  in 
Alabama.  He  afterwards  Uved  in  Brooklyn,  bnt  he- 
had  resided  in  Chattanoo^  some  two  yeats^  before 
his  death.  It  was  only  last  >'ear  that  a  renewed  com- 
munication with  him  led  to  his  beconung  a  member 
of  the  Society,  to  which  he  had  contributed  a  paper,, 
now  of  conuderable  histinic  ¥"1^6.  nearly  forty 
ears  before.  Digitized  by  VorOOQlC 
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Amkrican  Bkf-T  Sugar.— In  1897  the  Stale  of 
"New  York  commenced  the  manufacture  of  beet 
sugar,  but  the  experiment  has  not  been  a  successful 
one.  In  that  year  a  law  was  passed  for  the  promotion 
of  the  culture  of  sugar  beet,  a  bounty  of  not  more 
than  one  cent  per  lb.  being  given  for  sugar  made  in 
accordance  with  the  requirements,  and  about  ^^5,000 
■was  appropriated  for  the  purpose.  Factories  were  to 
obtain  a  distributive  share  of  this  appropriation, 
lirovided  that  all  the  beets  tbey  used  were  grown  in 
the  State  of  New  York,  that  they  did  not  grow  thnr 
own  beets  but  paid  not  less  than  per  ton  for  them, 
and  that  the  sugar  they  produced  contained  not  less 
than  90  per  cent,  of  crystallised  sugar.  The  policy 
declared  at  the  time  was  to  make  direct  appropria- 
tions  from  the  State  for  a  successive  period  of  not 
less  than  tive  years  in  aid  of  the  permanent  establish- 
■nent  of  the  beet-sugar  industry  in  the  State.  The 
bounty  was  first  paid  at  a  maximum  of  ^d.  per  lb., 
and  the  appropriations  increased  from  /'s,ooo  in  1 897 
to  20,000  in  1901,  but  in  the  following  year  the 
appropfiation  was  reduced  to  ;^io,ooo,  and  the 
bounty  was  also  cut  down  to  per  lb.,  at  which 
figure  it  remains.  In  1897  a  factory  was  set  up  at 
Onne,  New  York,  the  machinery  being  imported 
from  Canada ;  in  1898  a  second  factory  was  estab- 
lished at  Bingbamton,  and  in  1899  a  third  factory 
at  Lyons.  These,  says  Consul -General  Sir  P.  San- 
derson, from  whose  report  (No.  3353,  Annual 
Series)  these  facts  are  taken,  seemed  to  do  well  at 
first,  and  the  central  part  of  the  State  appeared  to  be 
well  adapted  to  the  cultivation  of  the  sugar  beet, 
but  the  industry  made  little  progress.  In  1900  (he 
factory  first  establidhed  went  into  liquidation,  the 
causes  given  being  insufficiency  of  capital  and  difli> 
culty  in  obtaining  beets,  and  in  1904  the  Binghamton 
factory  removed  to  the  State  of  Idaho,  so  that  at  the 
present  time  there  is  only  one  factory  in  operation 
in  the  State  of  New  York.  The  approximate 
amount  of  beet  sugar  manufactured  in  the  State 
in  late  years  has  been  in  1899,  3,600  tons ;  in  1900, 
<j,ox>  tons;  1901,  4,050  tons;  1902,  2,800  tons; 
■903>  4>403  \  3>200  tons;  the  ton  in  each 
case  being  reckoned  at  2,240  lbs. 

SaUOA  Product.s, — In  his  report  upon  the  trade 
of  Samoa  for  1904  (3380  Annual  Series),  Mr.  Acting 
Vice-Consal  Trood  speaks  of  the  profits  to  be  derived 
from  cacao  and  cocoannt  plantations.  The  cacao 
plantations,  small  and  large,  are  all  dcong  welt,  bat  a 
food  crop  is  not  to  be  got  in  less  lime  than  five  years 
from  the  time  of  planting,  and  meantime  the  trees 
require  much  care  and  attention.  Un  this  account 
small  proprietors  are  at  a  disadvantage  ^nce  they  are 
not  only  unable  to  acquire  labour  as  easily  as  the 
large  plantations,  but  often  find  it  difficult  to  raise 
money  to  pay  for  labour  when  they  gel  it.  Conse- 


quently in  this  case  trees  which  would  produc 
liea\7  crops  in  five  years'  growth  on  the  large 
holdings,  bring  lUtle  retnm  to  them  for  seven  or 
eight  years.  Not  less  than  ^^2,500  are  required  to 
start  a  cacao  plantation,  the  cost  per  acre  from 
clearing  the  land  to  the  gathering  in  of  the  first  crop 
being  put  at  £,z^  to  £yi.  But  a  cacao  p1antati<Hi 
pays  handsomely  once  it  gets  into  full  bearing.  Mr. 
Trood  instances  a  sm^l  plantation  20  miles  from 
Apii  to  the  westward  —  started  four  years  ago  — 
which  yielded  its  proprietor  at  the  end  of  1934 
6,000  lbs.  of  cocoa  from  eight  acres,  worth  in  .Apia, 
6d.  per  lb.  As  regards  cocoa  plantations,  the  trees 
in  Samoa  s.^arcely  ever  suffer  from  disease,  and  not 
one  tree  in  a  thousand  is  blown  down  by  a  hnnicane, 
while  however  severe  may  have  bsen  the  cyclone  the 
trees  are  not  affected  by  it  for  mire  than  21  months 
aftermrds,  and  then  yield  a  larger  crop  of  cocoaanu 
than  they  did  before  the  gale.  Tbey  olTer  farther 
advantages  as  regards  the  pisturing  of  cattle  under 
them  which  can  be  turned  in  amongst  the  trees  as 
soon  they  are  of  eight  yeara'  growth.  The  cost  of 
making  a  plantation  of,  say,  200  acres  of  cocoa- 
nuts  (and  no  plantation  of  a  smaller  size,  Mr.  Trood 
says,  would  bring  in  even  a  moderate  income)  cannot 
be  reckoned  at  less  than  ^^30  to  ^^40  per  acre. 

The  Tradr  op  Norway.— Probably  Christiania 
is  the  only  European  capital  whose  population 
actually  declined  in  1904,  and  whose  assessment  was 
lower  ihui  in  1903.  The  population  of  the  Nor- 
wegian capital  lessened  by  about  1,303  souls,  and 
there  was  a  decrease  in  the  assessment  of  5-15  per 
cent,  on  property,  4-26  on  incomes,  6-05  on  taxable 
income,  and  i-io  on  trade  taxes.  Tnese  figures, 
however,  represent  only  tlie  original  assessment, 
which  is  subject  to  many  reductions  amounting  to  as 
much  as  16  per  cent,  of  the  assessed  amount  of  the 
trade  tax  for  the  year.  In  his  report  just  issued 
(No.  3425,  Annual  Series),  the  Consul-General,  I^rd 
Melville,  gives  partkulan  of  the  number  of  commer- 
cial travellers*  licenses  issued  by  the  Christiania 
police  anthcmties  in  1904.  Tbey  numbered  all  t<dd 
1,401,  including  354  licenses  issued  in  other  places 
and  vised  in  Christiania.  Of  these  1,401  no 
fewer  than  803  were  German  and  only  132  British, 
and  this  notwithstanding  that  the  number  of  German 
residents  trading  in  the  country  is  far  more 
numerous  than  the  British.  One  would  have  sup- 
posed, says  Lord  Melville,  that  the  greater  number 
of  Germans  engaged  in  business  up  and  down  the 
country  would  have  rendered  so  large  a  number  of 
travellers  from  the  Mother  Country  unnecessary. 
The  inference  seems  to  be  that  a  large  number  en- 
gaged in  business  in  the  country  b  Dot  all  sufficient. 
Emissaries  must  be  sent  that  no  chance  may  be  lost 
of  finding  a  market,  and  personal  solicitation  is  more 
efrecti%*e  than  letter  and  catalogue.  Lord  Mdville 
says  that  "  on  the  whole"  British  goods  find  fai'onr 
"if  the  price  is  in  accordance  with  the  natioial 
mean,.'*  but  "more5,u^J,^^«^'5g[g 
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NOTICES. 


EXAMINATIONS. 

The  results  of  the  Advanced  Examinations 
(Stage  III.}  have  just  been  published,  and 
copies  sent  to  all  centres  for  distribution  to 
candidates. 

The  results  of  the  Intermediate  Examina- 
tions (Stage  II.)  will  be  published  about  the 
middle  of  August,  and  those  of  the  Elementary 
(Stage  I.)  towards  the  end  of  that  month  or 
early  iir  September. 


PROCEEDINGS  OF  THE  SOOETY. 


CANTOR  LECTURES. 

INTERNAL  COMBUSTION  ENGINES. 
By  Dugald  Clerk,  M.Inst.CE. 

Lecture  IV. — Delivered  March  tth,  1905. 
Stllabds. 

Future  Developments. — Petrol  engines — Suction 
producers  —  Blast  furnace  gas — Producer  gas  in  power 
stations  —  Air  sUpercompression  —  Exhaust  saper- 
comprefsioa — Marine  gas  and  oil  engines — Line  of 
advance. 

No  lectures  on  internal  combustion  motors 
■would  be  complete  without  some  reference  to 
petrol  motors.  Gas  engineers  have  learned 
much  from  the  petrol  motor,  and  from  the  very 
able  Continental  and  English  engineers  who 
have  devoted  themselves  to  this  subject.  They 
have  produced  most  serviceable  and  powerful 
little  motors,  running  at  speeds  of  rotation 
which  would  have  been  deemed  commercially 
impossible  even  ten  years  back.  Among  these 
motors,  as  among  large  engines,  the  battle 
of  the  types  continues,  and  ultimately  each 
purpose  will  develop  its  standard  type.  Indeed, 
at  present  petrol  motors  are  rapidly  approxi- 
mating to  standard  conditions.    This  was  very 


noticeable  at  the  recent  exhibition  at  Olympia. 
Most  of  the  engines  were  of  the  inverted 
vertical  type.*  Even  Lanchester,  the  most 
original  of  all  inventors  in  this  field,  has  at 
last  conformed  to  the  general  trend.  Many 
excellent  horizontal  engines,  however,  are  in 
use ;  and  a  test  was  recently  made  for  me 
at  the  Wolseley  Works,  Birmingham,  on  a 
6  horse-power  horizontal  Wolseley  engine,  by 
my  colleague,  Mr.  M.  A.  Adam,  B.Sc.  In  this 
test  there  was  taken  brake  power,  petrol  con- 
sumption, and  the  calorific  vabiaroF  the  petrol 
used.  Indicator  diagrams  waa  also  obtained 
by  the  Hospitaller  Carpentier  instrument.  The 
indicated  efficiency  found  in  this  test  was  19 
per  cent.,  the  ideal  efficiency  for  an  engine 
ha^ng  the  same  compression,  t.e.,  \,  being 
43  per  cent. 

'  'I  must,  however,  leave  the  subject  of  petrol 
motors  to  discuss  three  important  develop- 
ments of  the  gas  engine  industry,  viz.,  suction 
producers,  blast  furnace  gas,  and  producer  gas 
distributed  from  central  stations. 

The  suction  producer  is  already  well  estab- 
lished, and  many  hundreds  of  installations 
have  been  set  to  work  during  the  past  year, 
and  are  now  operating  with  great  success. 
The  advance  in  the  suction  producer  promises' 
to  be  even  more  rapid,  and  I  think  that  very 
much  power  will  thus  be  developed  and  sup- 
plied at  an  economical  rate.   Blast  furnace 
gas  also  offers  a  very  important  source  of 
power :  at  least  a  million  horse-power  can  be  ■ 
continually  produced  from  the  blast  furnaces 
which  are  at  present  at  work  in  this  country. 
This  enormous  force  is  as  yet  hardly  touched. 
There  is  actually  about  a  million  horse-power 
in  the  shape  of  gas  going  practically  to  waste  ■ 
from  the  iron  furnaces  of  the  country,  and 


■  Lantern  slides  and  photofnraphs  illustratiag  the  following 
wprc  shown  Siddc'y  petrol  motor;  Wolseley  petrol  motor  ; 
Walthamstow  Klectric  lightiag  SUtion  produrer  plant: 
Hund  Gas  Companj's  Siaffordihtre  Station ;  Cockerill 
enicinfl  working  with  Uond  gat  at  Mcnrs.  Ricbardsoi^ 
Westgarth  and  Co.'»  Worki,  Middlcsborough  ;  Napier 
fnotor  boats ;  marine  motors  and  boats  Jtuilt  by  Messrs. 
Thornycnrft.  ^-^^^^^     GOOg  IC 
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that  is  one  of  the  great  developments  of 
the  future  which  is  being  tackled,  and  the 
difficulties  have  been  overcome  to  a  certain 
extent.  Much  remains  to  be  done.  Central 
stations  for  producing  and  distributing  fuel 
gas  are  also  in  prospect,  and  one  large  in- 
stallation will  be  started  within  a  few  weeks. 

I  will  shortly  consider  these  three  matters  in 
turn.  Beginning  with  "the  suction  producer, 
F'g>  31  shows  a  vertical  section  and  plan  of 
the  Dowson  suction  producer  arranged  for  an 
efficiency  test,  a  separate  generator  being 
shown  on  the  left.    In  the  original  Dowson 


as  s€t  out  in  the  first  equation  gives  out  heat 
which  is  utilised  according  to  the  second 
equation  to  break  up  the  steam.  The  function 
of  any  producer,  however,  of  the  pressure  or 
suction  type  is  to  utilise  the  heat  from  the 
combustion  as  much  as  possible  so  as  to 
give,  instead  of  the  solid  carbon  in  the  anthra- 
cite, a  mixture  of  gaseous  fuel,  carbonic  oxide, 
and  hydrogen,  with  diluting  nitrogen,  in  order 
to  give  a  fuel  suitable  for  introduction  into  the 
gas  engine  or  internal  combustion  cylinder. 
Theoretically,  that  transformation  from  the 
solid  carbon  by  means  of  air  and  steam  ca.u  be 


Dowson  Suction  Plant. 


pressure  producer  a  fire  is  lit  within  a  firebrick 

casing,  and  a  mixture  of  air  and  steam  is 
blown  under  the  grate  and  into  the  fire  by 
means  of  a  steam  jet  from  a  steam  boiler, 
the  steam  jet  inducing  an  air  current.  The 
air  and  steam  mixed  pass  through  the  anthra* 
cite  and  decompose  the  fuel;  that  is  to  say 
the  steam  is  decomposed  and  the  carbon  com- 
bined with  the  oxygen  of  the  water  and  the 
oxygen  of  the  air,  forming  carbonic  oxide  gas, 
as  represented  by  the  formula; — 

C  +  O  =  CO  ..  ..  (I) 
and  C  +  HaO  =  H«  +  CO  . .  {2) 
Steam  cannot  be  decomposed  without  the 
addition  of  heat,  but  steam  in  the  presence  of 
red-hot  carbon,  or  a  little  more  than  red-hot 
carbon,  will  decompose,  and  carbonic  oxide 
and  hydrogen  are  obtained,  but  this  attlon 
absorbs  heat.   The  combustion  of  the  carbon 


made  without  loss,  but  practically  there  is 
always  some  loss.  If  it  were  possible  just  to 
keep  the  furnace  at  the  temperature  at  which 
all  the  heat  that  left  the  furnace  would  be  taken 
up  for  heating  the  entering  steam,  it  would  be 
possible  to  get  a  reaction  which  would  give  100 
per  cent,  of  the  heat  in  the  form  of  cold  gaseous 
fuel  ready  for  the  gas  engine  ;  but  there  is 
always  a  ratio  of  imperfection  or  inefficiency, 
and  in  the  pressure  producer  the  usual  propor- 
tion of  heat  converted  into  gas  ready  for  the 
engine  is  about  75  per  cent,  to  80  per  cent. ; 
that  is,  100  heat  units  given  from  solid  anthra< 
cite  give  75  or  80  units  in  the  form  of  carbonic 
oxide  and  hydrogen  in  the  pressure  plant  ; 
75  per  cent,  to  80  per  cent,  is  a  better 
result  than  is  obtained  in  most  steam  boilers  ; 
but  in  the  suction  gas  plant  even  better 
results  can  be  got.   My  coUcu;ue,  Mr.  Adusr 
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made  a  test  of  a  Dowson  suction  plant  some 
months  ago,  with  the  object  of  finding  out  the 
exact  number  of  heat  units  of  the  fuel  con- 
verted into  gas  which  was  ready  for  use  in  the 
engine,  and  he  found,  as  the  result  of  nearly  a 
fortnight's  testing,  that  every  100  heat  units 
put  into  the  suction  producer  at  Dowson's 
Works  gave  out  a  matter  of  about  90  heat 
units,  in  the  form  of  gas  suitable  for  use  in  the 
engine.  In  the  pressure  producers,  a  steam 
boiler  or  a  blower  has  to  be  used^and  water 
has  to  be  evaporated  to  go  in  with  the  air,  and 
to  decompose  the  steam  and  air  by  means  of 
incandescent  fuel.  In  the  suction  producer  all 
that  is  done  away  with.  The  producer  is 
started  by  a  small  fan  worked  by  hand  for 
about  ten  minutes,  the  whole  of  the  mass  of 
anthracite  becoming  incandescent.  \\'ater  is 
supplied  continuously,  and  is  vaporised  and 
drawn  in  by  the  air  passing  through  the  pro- 
ducer. At  the  start  the  hand  fan  Is  blowing 
g-as  right  through  the  apparatus,  and  to  a 
cock  near  the  gas  engine  to  make  sure  that 
the  engine  is  getting  a  proper  gas  supply. 
When  the  gas  becomes  rich  enough,  the  fan 
is  stopped,  and  the  engine  is  started  in  any 
usual  way,  and  then  begins  to  draw  gas 
through  the  producer  in  exactly  the  quantity 
required  for  its  operation,  no  fans  or  blower 
being  required.  The  mixture  of  steam  and  air 
sucked  in  through  the  producer  gives  carbonic 
■oxide,  hydrogen,  and  a  little  light  hydrocarbon. 
The  gas  formed,  with  nitrogen  from  the 
air,  goes  to  the  scrubber,  where  it  passes 
■through  coke  over  which  a  constant  stream  of 
water  is  pumped.  The  gas  passes  through  a 
little  sawdust  to  take  any  final  tar  out  before 
it  reaches  the  engine.  This  arrangement  is 
found  to  be  exceedingly  effective,  and  it  is 
■coming  into  use  very  largely  all  over  the 
world,  because  it  has  a  very  high  efficiency, 
and  there  is  no  danger  attached  to  it.  There 
is  no  danger  of  poisonous  or  inflammable  gas. 
The  gas  in  the  producer  is  in  the  pipes,  and 
always  at  a  pressure  a  little  below  atmosphere, 
because  it  is  being  sucked  into  the  engine  by 
the  motion  of  the  engine  itself,  giving  an  ex- 
tremely handy  and  simple  producer  in  a  form 
that  anyone  can  work,  however  unskilled.  The 
producer  may  be  placed  in  comparatively  con- 
%ned  spaces,  and  without  any  danger  of  gas 
poisoning,  which  was  one  of  the  dangers  of 
pressure  producers,  and  consequently,  all  over 
the  world  these  suction  producers  are  coming 
into  use.  Taking  the  ordinary  price  of  anthra- 
cite delivered — in  the  tests  which  Mr.  Adam 
made  it  was  24*.  a  ton — and  talun^^  a  Nationa| 


engine  of  40  horse-power,  the  price  «'orks  out 

for  I  horse-power  hour  at  rather  under  one- 
ninth  of  a  penny.  That  is  an  exceedingly 
economical  result,  which  practically  no  steam 
engine  with  anything  like  the  same  dimen- 
sions can  attain.  Speaking  now  of  the  future, 
although  many  of  these  producers  are  working 
at  the  present  time,  yet  the  future  development 
is  likely  to  be  enormous ;  the  competition  with 
coal  gas  will  be  very  keen  ;  and  the  competi- 
tion with  other  kinds  of  power  will  also  be  very 
keen.  Producers  are  now  made  in  this  country 
by  the  Dowson  Company  in  series  of  from 
10  to  200  horse-power^  and.  in  a  very  short 
time,  producers  will  be  made  of  that  type  up 
to  2,000  or  3,000  horse-power.  If  necessary, 
Mr.  Dowson  tells  me,  he  is  in  a  position  to 
build  500  horse-power  suction  producers  if  they 
are  required. 

A  very  large  installation  of  these  producers 
is  now  working  at  the  Electric  Lighting  Station 
at  Walthamstow.  The  installation  consists  of 
a  number  of  generators,  each  capable  of  deve- 
loping enough  gas  for  375  horse-power,  and 
Mr.  Dowson  tells  me  that  now  he  has  instruc- 
tions, and  he  is  busy  adding'  more  producers, 
so  as  to  bring  up  the  total  power  of  the  station 
with  producer  gas  for  the  electric  light,  to 
3,600  horse-power,  a  very  creditable  result. 

A  very  great  point  about  the  suction  pro- 
ducer, in  addition  to  its  being  a  motive  power 
much  cheaper  than  can  be  got  with  coal  gas, 
is  the  possibility  of  its  application  in  many 
other  ways,  and  for  many  other  purposes ;  for 
example,  for  ships  and  motor  cars.  There  is 
a  large  field  open  to  the  engineer  who  can 
successfully  apply  suction  producers  on  board 
ship ;  many  such  attempts  have  been  made, 
and  I  will  refer  to  some  a  little  later.  I  may 
say,  of  course,  that  Mr.  Dowson  is  the  oldest 
of  the  producer  inventors  and  producer  manu- 
facturers, and  I  have  given  his  name  the  pre- 
ference ;  but  nearly  all  engineering  firms  who 
build  engines  now,  build  producers  as  well,  so 
that  we  can  have  suction  producers  for  practi- 
cally any  purpose. 

The  sizes  of  the  suction  producers  in  opera- 
tion at  present  in  Britain  vary  from  about  10 
horse,  as  the  lowest,  up  to  about  200  horse,  as 
the  highest.  There  are  pressure  producers  also 
using  anthracite  which  go  up  even  as  high  as 
300  horse,  not  in  one  unit,  of  course,  but  in 
several  units.  Without  doubt  the  suction  pro- 
ducer offers  very  serious  rivalry  indeed  to  coal 
gas,  and  to  compete  with  it  on  equal  terms, 
the  ordinary  coal  gas  would  require  to  be  de- 
livered to  the  coDflumer  at  about,  9d.  per|i,ooo 
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cubic  feet.  I  think  tbat  is  a  matter  which 
gas  manuEacturers  should  consider  seriously, 
because  a  very  large  part  of  the  present  success 
of  coal  gas  supply  depends  upon  three  things : 
the  first  is  the  incandescent  gas  light ;  the 
second  is  the  gas  stove ;  and  the  third  is  the 
gas  engine  ;  and  the  coal  gas  manufacturers 
will  find  that  they  have  a  veiy  serious  rival 
indeed  in  the  suction  producers.  In  only  one 
town  in  England  do  1  know  of  a  case  where 
gas  is  supplied  at  anything  like  the  above  price. 
Mr.  Carr,  the  gas  engineer  of  Warrington, 
sells  his  gas  for  power  purposes,  at  is.  i>er 
1,000  cubic  feet — a  very  admirable  thing  to 
do,  and  an  example  worthy  to  be  followed  by 
other  gas  manufacturers  if  they  can. 

Interesting  developments,  it  seems  to  me, 
are  very  sure  to  follow  the  keen  competition 
which  has  now  set  in  between  these  two  sources 
of  power,  coal  gas  and  suction  producer  gas. 

Many  attempts  have  been  made  to  utilise 
cheap  bituminous  fuel  for  producers,  but  so  far 
the  early  comipercial  stage  only  has  been 
reached.  Commercial  success  here  will  come 
in  the  near  future,  owing  to  the  great  further 
reduction  in  the  price  of  fuel  for  gas. 
In  the  present  suction  producers,  the  fuel 
used  is  anthracite,  and  anthracite  in  London, 
and  wherever  there  is  much  carriage,  comes 
to  about  24s.  a  ton.  If  one  could  use 
ordinary  engine  slack,  which  can  be  got 
at  most  places  at  ids.  or  12s.  a  ton,  or 
even  less,  one  would  have  a  corresponding 
reduction  in  the  cost  of  motive  power,  and  in- 
stead of  coming  out  at  a  ninth  of  a  penny,  the 
cost  might  run  down  to  as  low  as  a  twentieth 
of  a  penny.*  Messrs.  Crossley  have  recently 
produced  a  bituminous  producer  which  seems 
to  be  working  very  fairly  well.  I  have  only 
seen  one  at  work  but  it  was  working  very  well 
indeed.  It  is  rather  larger  and  has  more  plant 
about  it  than  an  anthracite  producer,  but  still 
the  fuel  is  so  cheap  that  no  doubt  it  is  worth  a 
great  effort  to  get  something  of  that  kind. 
Other  attempts  have  been  made,  and  I  wish  to 
distinguish  between  the  two  classes  of  those 
attempts.  There  is  not  much  difiSculty  in 
making  producer  gas  for  gas  engines  from 
bituminous  fuel,  if  you  are  content  to  put  up  a 
large  scrubbing  plant  such  as  is  used  with  the 
Mond  producers,  and  such  as  is  used  in  a  gas 
works  ;  but  people  using  steam  boilers  are 
accustomed  to  see  a  very  large  generation  of 
power  in  a  very  small  boiler  space,  and  they 

•  Scotch  anthracite  can  be  delivered  at  Glasgow  at  155. 
per  ton.  so  Ihnt  in  Scotland  power  may  bt-  obtained  at  a  coat 
of  about  i-i3th  of  a  peony  p«r  hotsc-puwcr  boar. 


do  not  look  upon  the  large  costly  plants  which 
are  used  in  some  places,  although  very  useful, 
as  solving  this  particular  problem  of  getting  a 
producer  that  yAM  work  just  like  a  steam  boiler 
with  the  ordinary  fuel.  So  much  for  the  suctHm 
and  producer  gas  generally. 

I  must  now  consider  shortly  the  question  of 
blast  furnace  gas.  Mr.  Thwaite — I  am  glad 
to  say  an  Englishman— demonstrated  in  1895 
that  the  sO'Called  waste  gas  from  blast  fur- 
naces coulA  be  used  in  gas  engines.  He- 
built  an  engine  and  plant  which  was  very 
successfully  applied  at  a  blast  furnace  iir 
Britain,  only  on  a  relatively  small  scale.  He 
showed  quite  clearly,  however,  that  such  g^as 
from  blast  furnaces  could  be  efficiently  used 
for  the  purpose  of  motive  power,  and  that  it  did 
not  want  a  too  expensive  course  of  scrubbing. 
In  England  his  work  was  not  taken  up  with 
any  enthusiasm — one  does  not  quite  know  why, 
but  some  German  and  Belgian  engineers  toolc 
the  problem  up  with  great  earnestness.  The- 
first  to  attack  the  problem  of  using  blast 
furnace  gas,  after  Mr.  Thwaite,  on  a  Feally 
large  scale,  was  the  Cockerill  Company,  at 
Seraing,  in  Belgium.  They  fitted  up  a  200 
horse-power  gas  engine,  designed  by  M.  Dela- 
mare-Deboutteville,  who  unfortunately  die<f 
some  time  ago— a  very  able  engineer,  who 
devoted  himself  to  lafge  gas  engines.  They 
further  took  gas  from  the  blast  furnaces  of  the- 
works  at  Seraing,  and  they  found  that  it  would 
operate  a  200  horse-power  engine  practically- 
without  scrubbing  at  all.  The  gas  engineers- 
in  Britain,  and,  in  fact,  all  those  who  had  had 
experience  in  gas  engine  work,  had  always 
felt  that  the  great  difficulty  in  attempting  to- 
work  blast  furnace  gas  at  all  was  the  difficulty 
of  scrubbing,  because  a  very  small  amount  of 
grit  or  tar  coming  in  with  the  gas  spoils  a.a 
engine.  The  manager  of  the  works,  Mr. 
Greiner,  a  very  able  engineer,  became  so- 
delighted  with  this  success,  and  with  the- 
absence  of  scrubbing,  that  he  wrote  a  very- 
interesting  paper,  in  which  he  announced  that 
the  scrubbing  difficulty,  and  the  dust  difficulty^ 
was  a  myth  of  the  imagination  of  engineers  ;. 
and  he  built  a  very  large  Cockerill  engine, 
which  was  exhibited  in  Paris,  and  which  was- 
called  a  i  ,000  horse  power  engine.  He  got  that 
to  work  successfully.  Then  he  took  orders  for 
a  very  large  installation  in  another  part  of 
Germany,  at  Differdingen,  and  when  he  got 
his  plant  to  work  there,  be  found  unfortunately 
that  what  was  true  of  Seraing  was  not  true  oT 
Differdingen.  He  found  that  both  his  pistons 
and  his  valves  were  in  serious  trouble  in  a  very 
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short  time  because  of  dust.  He  found  then 
that  dust  in  gas  depended  very  largely  on  the 
composition  of  the  iron  ore  which  was  being" 
smelted.  In  one  district  a  gas  was  obtained 
which  '  was  practically  free  from  dust ;  in 
another  district  the  gas  was  laden  with  a 
£ne  silicious  dust.  There  were  two  diffi- 
culties :  one  was  the  dust,  and  the  other  was 
the  tar.  For  a  long  time  very  considerable 
effort  was  made  on  the  Continent  to  get  over 
these  difficulties,  partly  by  scrubbing  with 
ordinary  scrubbers,  such  as  are  used  in  ordi- 
nary gas  works,  and  partly  by  using  a  centri- 
fugal separator,  whirling  round  the  gas  with  a 
.great  velocity,  and  a  spray  of  water,  they  were 
able  to  separate  out  both  tar  and  dust,  and 
that  difficulty  may  be  said  now  to  have  been 
removed.  Another  difficulty  was  the  cooling 
of  the  gas  ;  as  the  gas  leaves  the  blast  furnace 
■it  is  very  hot,  and  to  cool  that  great  volume  of 
g:as,  many  cubic  feet  an  hour,  would  be  a  diffi- 
-cult  matter  with  water,  so  that  air  cooling  is 
mostly  used. 

As  the  result  of  this  work,  there  are  now  on 
-the  Continent  quite  a  number  of  installations 
ef  engines  using  blast  furnace  gas.  At  Hoerde 
there  are  two  distinct  systems  in  operation — 
the  ])eutz  and  the  Oechelhauser.  The  Koertiag 
and  Cockerill  engines  are  also  largely  used. 

For  a  time  English  manufacturing  engineers 
fought  rather  shy  of  these  engines,  because  the 
•risk  seemed  too  great ;  but  now  the  subject  has 
iKen  thoroughly  taken  up,  and  the  engines 
are  being  established  at  a  very  considerable 
rate  in  this  country.  There  are  three  places 
where  they  are  at  work :  One  is  at  Messrs. 
Cochrane's  Works  at  Middlesborough,  where 
they  have  two  Cockerill  engines,  one  500  horse 
tandem  double  acting,  which  works  very  well 
indeed,  and  another  large  engine  of  600 
.horse-power,  with  a  single  cylinder.  Then 
at  Sir  Alfred  Hickman's,  at  Wolverhampton, 
they  have  several  systems  at  work,  including 
Cockerill,  Crossley,  and  Premier. 

Messrs.  Mather  and  Piatt,  of  Manchester, 
too,  have  taken  up  the  subject,  and  they  have 
built  engines  for  blast  furnace  and  producer 
gas— the  Koerting  700  horse  Cor  blast  furnace 
.gas,  particularly. 

Messrs.  Beardmore,  in  Glasgow,  have  now 
running  a  large  Oechelhauser  engine  driving 
a  rolling  mill,  and  they  have  arranged  a  gas 
plant  using  bituminous  fuel  and  scrubbing  very 
extensively  in  order  to  make  the  gas  fit  for  use 
in  the  gas  engine.  Altogether  there  is  a  very 
<:oosiderable  movement  at  present,  and  I  have 
.no  doubt  in  the  very  near  future  we  shall  have 


very  many  of  these  large  engines  working  and 
utilising  some  part  at  least  of  this  waste 
1,000,000  horse-power  of  gas. 

I  do  not,  however,  think  that  English 
engineers  have  been  too  slow.  In  England  I 
consider  that  we  have  done  our  full  share, 
both  in  the  theory  and  practice  of  the  gas 
engine,  although  on  the  Continent,  no  doubt, 
they  £eel  the  want  of  the  large  gas  engine 
more  than  we  do  on  account  of  the  greater 
cost  of  fuel.  Now  that  the  attention  of 
English  ironmasters  has  been  called  to  it,  they 
will  undoubtedly  find  the  large  gas  engine 
help  them  in  the  struggle  against  other 
nations. 

I  now  come  to  another  important  matter, 
and  that  is  the  question  of  the  distribution  of 
gas  firom  a  central  station.  The  production  of 
power  gas  for  distribution  from  a  central 
station  has  long  been  a  favourite  scheme  of 
many  engineers.  Many  years  ago  the  late  Sir 
William  Siemens  was  very  much  in  fovour  of 
such  a  scheme,  and  he  for  a  ibng  time  advo- 
cated the  establishment  of  central  power  gas 
stations  and  the  distribution  of  gas  for  power 
from  central  stations — not  gas  for  lighting.  A 
very  great  and  important  experimental  instal- 
lation is  just  on  the  point  of  being  completed 
for  the  South  Staffordshire  Mond  Gas  Company. 
I  am  informed  by  the  engineer  of  the  station 
that  this  great  establishment  will  set  to  work 
in  about  a  month,  and  will  distribute  cheap 
fuel  gas  over  an  area  of  something  like  120 
square  miles.  The  maximum  supply  with  the 
present  plant,  although  there  is  room  for 
extension,  is  something  like  15,000  horse- 
power. 

The  Mond  gas  differs  from  ordinary  pro- 
ducer gas  in  this :  in  addition  to  making 
the  gas,  the  ammonia  that  is  in  the  coal  is 
saved.  Many  coals  contain  a  proportion  of 
nitrogen,  and  if  these  coals  on  being  decom- 
posed are  not  heated  too  highly,  ammonia  is 
formed  and  is  not  decomposed.  To  keep  the 
temperature  of  the  producer  down  sufficiently, 
the  Mond  practice  is  to  flush  the  producer 
through  with  a  very  large  volume  of  steam  in 
addition  to  the  air — much  more  steam  than  is 
wanted  for  the  chemical  decomposition.  About 
2^  tons  of  steam  are  used  for  every  ton  of  fuel. 
The  inflow  of  steam  into  the  producer  has  two 
purposes ;  the  one  is  that  it  keeps  down  the 
temperature  and  prevents  the  ammonia  being 
lost ;  the  other  is  that  it  [nevents  the  formation 
of  clinker,  and  the  stopping  up  of  the  producer. 
In  this  arrangement  to  get  the  ammonia  out, 

it  is  necessary  after  scrubbing^cLgettiifi' the 
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far  out  of  the  gas  to  scrub  the  gas  in  great 
acid  towers,  making  quite  a  gas  works  installa- 
tion. This  does  not  belong  to  the  type  with 
which  I  consider  the  producer  should  be  con- 
cerned, that  is,  the  type  of  producer  which 
takes  the  place  of  a  steam  boil^,  and  does 
its  work  with  no  more  complication  than  the 
boiler. 

To  distribute  the  Mond  gas,  it  is  necessary 
to  put  it  under  some  pressure,  because  the 
volume  required  is  so  very  great.  The  calorific 
value  is  ooly  about  one-fourth  or  one-fifth  that 


have  been  provided  to  take  the  enormous 
volumes  of  gas  necessary  in  this  system.  It 
will  be  very  interesting  indeed  when  this  in- 
stallation starts.  It  is  one  of  the  larg^est  and 
most  important  experiments  in  progress  io 
the  worid,  and  all  engineers  look  mth  interest 
upon  it,  and  wish  it  every  posdble  success. 

In  carrying  on  the  operations  of  this  great 
station,  it  is  required  to  pump  water  and  acid 
to  absorb  the  ammonia  and  to  keep  up  the 
general  circulation  in  the  system.  A  large 
pumping  house  is,  therefore,  provided  in 


Fig.  32. 


Canal  Barge  Duchess,  FrrrBD  with  Producbrs.    Built  by  IfBssxs.  Thorntcroft. 
Length,  71  feet.  Beam,  7  feet.  Dnft,  3  feet  9  inchet.  Speed,  6  mflet  pet  hour.  B.H.F.,  30. 


of  ordinary  coal  gas.  The  consequence  is  that 
to  distribute  this  gas  over  large  areas  it  is 
necessary  to  put  it  under  very  much  heavier 
pressure  than  is  used  with  coal  gas.  The  in- 
stallation is  therefore  provided  with  a  com- 
pressing house,  intended  to  compress  the  gas 
for  delivery  in  the  mains.  Mr.  Humphrey  tells 
me  that  a  test  was  made  recently  at  this 
establishment  in  which  air  was  delivered  along 
a  main  five  mites  long  from  these  Compressors 
at  the  rate  of  one  and  a-half  cubic  feet  per 
hour.  If  that  were  pumping  gas,  this  rate 
would  be  fully  equal  to  about  15,000  horse  per 
hour.  This  rate  of  delivery  was  attained  with 
a  pressure  of  10  tbs.  per  square  inch  at  the 
central  station,  so  that  it  is  thought  that  ample 
pumping  plant  and  ample  pipe  accommodation 


addition  to  the  other  large  erections,  the 
whole  forming  a  very  important  station. 

The  same  trouble  which  is  met  with  in  blast 
furnace  gas  is  also  met  with  in  gas  of  the 
type  of  Mond  gas,  the  tar  being  the  great 
diflBculty.  If  there  were  no  tar  to  deal  with, 
alt  these  matters  would  be  very  simple,  but  in 
a  targe  installation,  such  as  this  South  Stafford- 
shire Company's  installation,  there  is  no  real 
difficulty,  because  there  is  space  enough  to 
build  up  the  scrubbers ;  but  if  anything  of  that 
sort  had  to  be  done  on  board  ship,  say,  h 
would  be  a  very  different  matter. 

Another  development  which  is  talring  place 
— and  it  may  be  said  to  belong  really  to  the 
future — is  the  application  of  internal  com- 
bustion motors  to  boats  ^^l^sp^  different 
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kinds.  The  first  apptication — and,  of  course, 
the  easiest  one— has  been  the  application 
of  petrol  engines  for  Uie  purpose  of  motor 
boats.  An  example  of  this  application  is 
found  in  the  Napier  motor  launch — a  very 
interesting  machine.  This  launch  has  a 
single  shaft  propeller— a  four-cylinder  engine 
mth  all  the  same  kind  of  gear  and  parts  for 
(^>erattng  and  reversing  that  is  used  in  the 
motor  car.  In  fact,  so  far  as  these  motor  boats 
are  concerned,  they  may  be  practically  con- 
sidered to  be  boats  in  which  motor-car  engines 
have  been  fitted  with  all  the  usual  gear — thatis, 
the  usual  clutch  and  reversing  gear.  There  is 
HO  attempt  to  reverse  directly  by  the  engine. 

I  now  come  to  the  second  and  much  more 
important  application,  viz.,  the  application  of 
producer  gas,  the  suction  producer,  or  any 
other  producer,  to  sea-going  purposes.  The 
sources  of  petrol  are  so  limited  that  one  cannot 
expect  to  do  anything  great  in  the  way  of 
motive  power  at  sea  with  petrol.  There  is  not 
enough  petrol,  and  there  is  not  enough  oil,  in 
the  world.  Any  sort  of  run  upon  petrol  by  a 
huge  use  of  petrol  engines  would  at  once  put 
up  the  price,  because  the  amount  of  petrol  in 
the  world  is  so  small.  In  fact  the  amount  of 
the  oil  is  so  small,  that  if  it  were  attempted  to 
run  anything  like  the  tonnage  of  this  country 
with  petrol  or  with  oil,  it  would  be  impossible 
to  get  enough  petrol  and  oil  in  the  world  to  do 
that.  The  consequence  is  that  the  real  marine 
problem  can  only  be  solved  when  coal  in  some 
form  is  used  on  board  ship.  M.  Capitaine,  of 
Frankfort,  has  built  a  producer  gas  tug  at 
Frankfort- on -the-Maine,  and  Messrs.  Thorny- 
croft,  in  this  country,  have  taken  up  the 
Capitaine  designs.  Fig.  32  shows  the  first 
boat  built  in  England,  a  canal  barge.  The 
Jhtchess,  which  is  to  have  a  motor  of  30  horse- 
power on  board.  This  boat  is  now  being  built, 
and  is  expected  to  be  going  very  shortly ; 
great  economy  is  expected,  jo  horse-powei; 
being  obtained  at  a  cost  of  about  3d.  an 
hour,  i.e.,  one-tenth  of  a  penny  per  horse- 
power per  hour  for  fuel,  comparing  most 
favourably  with  steam. 

I^i^-  33  shows  a  passenger  boat  which 
Messrs.  Thomycroft  are  now  building  with 
suction  producers.  In  this  case,  double 
cylinder  engines  and  two  producers  are  used. 
It  is  noticeable  into  what  a  small  compass 
the  cooling  and  scrubbing  plant  are  arranged. 
By  using  good  anthracite  and  a  very  fine  water 
spray,  M.  Capitaine  succeeded  in  reducing  the 
compass  of  his  scrubbing  plant  to  very  small 
limits  indeed. 


These  experiments  are  extremely  important, 
and  X  have  no  doubt  at  all  that  in  a  few  years 
huge  liners  will  be  run  without  steam  at  all, 
with  nothing  but  gas  plant  and  gas  engines 
on  board,  using  electricity  for  their  auxiliary 
power. 

Now  with  reference  to  the  line  of  advance  in 
future.  There  are  many  things  still  open  for 
ambitious  young  engineers  to  do  in  this  Hne  of 
work,  both  in  the  improvement  of  the  engines 
themselves,  in  the  production  and  supply  of 
fuel,  and  in  the  application  of  these  engines  to 
many  other  purposes.  First,  then,  with  refer- 
ence to  the  thermal  efficiency — the  thermal 
efficiency  of  these  engines  has  imfO'oved 
enormously.  In  1882  die  indicated  efficiency, 
that  is,  the  amount  of  heat  converted  into  work 

Fig.  33. 


Passengxs  Boat,  built  and  finished  with 
Suction  Paoduce&s  by  Messks.  THoxNr- 
CRorr. 

in  an  ordinary  first-class  gas  engine,  was 
16  per  cent. ;  in  igoo  it  had  risen  to  31  per 
cent.  ;  and,  at  present,  that  is,  since  1900, 
in  the  last  four  years,  the  efficiency  of  a  large 
first-class  gas  engine  may  be  taken  at  as  high 
as  35  per  cent. ;  that  is,  in  some  cases  more 
than  one-third  of  all  the  heat  given  to  the 
engine  is  converted  into  indicated  work.  That 
change  has  taken  place  since  1882,  and  it  is 
natural  that  one  should  ask  one's  self,  "  Can 
these  engines  be  jnuch  further  improved  i"  I 
have  DO  doubt  they  can.  A  little  consideration 
of  the  different  cycles  will  show  that  if  the 
constant  pressure  cycle  could  be  adopted,  and 
the  difficulties  of  the  constant  pressure  engines 
overcome,  we  should  be  able  to  get  an  engine 
the  same  weight  as  the  present  constant 
volume  engine,  giving  instead  of  a  theoretical 
efficiency  of  about  48,  a  theoretical  efficiency 
of  about  63  or  64 ;  and  we  should  get  a 
practical  indicated  efficiency  of  considerably 
over  40  per  cent.  That  is  one  way  of  increasing 
the  efficiency.  Ther^,«fi^gtheQ^^^  is 
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to  reduce  the  temperature  of  the  flame.  That 
can  be  done  mthout  losing  economy,  because, 
as  I  pointed  out  in  my  first  lecture,  the 
efficiency,  that  is,  the  economy  of  any  Otto 
four-cycle  engine,  ib  independent  of  the  maxi< 
mum  temperature  of  the  flame,  if  the  tempe- 
rature of  the  flame  is  above  the  temperature 
of  compression.  The  consequence  is  that  if 
we  can  keep  up  the  average  pressures,  we 
may  reduce  the  temperatures  if  we  tike. 

Fig.  34. 


DiAOKAMS  FROM  NATIONAL  AlR  SUPKRCOllPKRS- 
SIOS  Ekqinb. 

With  regard  to  the  large  engines,  parti- 
cularly, it  is  desirable  to  reduce  flame  tem- 
peratures to  the  lowest  possible  point  at  which 
complete  combustion  can  be  attained,  at  the 
same  time  increasing  the  charge  weight  in 
order  to  maintain  mean  pressure.  In  this 
way  the  cylinder  and  pisttxis  are  enabled  to 
withstand  the  strains  of  unequal  expansion, 
and  troubles  from  irregular  ignition  of  various 
kinds  are  avoided.  I  have  been  working  on 
these  lines  with  fair  success.  Fig.  21  shows 
a  .300  horse-power  engine  at  work  in  St. 
Helens  on  the  air  supercompression  principle, 
designed  by  myself  in  conjunction  with  my 
colleagues  at  the  National  Gas  Engine  Com- 
pany. In  this  engine  a  considerable  quantity  of 
air  under  pressure  is  introduced  into  the  cylinder 
at  the  end  of  the  charging  stroke,  the  air 
having  been  compressed  in  front  of  the  piston ; 


this  raises  the  pressure  before  the  usual  com- 
pression commences  to  about  7  lbs.  above 
atmosphere.  The  compression  stroke  then 
proceeds,  and  explosion  and  expansion  take 
place  in  the  usual  manner.  Fig.  34  shows 
diagrams  taken  from  this  engine,  and  it  will 
be  seen  from  these  diagrams  that  the  tem- 
perature of  combustion  is  reduced  to  about 
1,200  C.  as  compared  with  the  1,600  C.  or 
1,700  C.  usually  reached,  white  the  pressure 
is  kept  up,  the  mean  pressure  being  as  high 
as  103  lbs.  per  square  inch.  This  engine 
works  very  well  indeed;  but  it  involves  some 
little  extra  expense  in  the  air-pump  arrange- 
ments. In  order  to  reduce  the  cost,  I  have  de- 
signed a  method  of  exhaust  supercompression. 
In  this  method  the  exhaust  gases  from  the 
engine  are  trapped  under  pressure  and  cooled, 
and  then  introduced  at  the  end  of  the  charging 
stroke  instead  of  air,  as  above  descritied. 
This  method  is  now  working  on  an  engine  of 
10  inches  by  18  inches,  and  we  intend  to  build 
a  large  engine  utilising  the  principle.  The 
object  aimed  at  in  both  these  engines  is  to 
diminish  the  temperatures,  and  so  diminish 
heat  loss  and  avoid  pre-ignitions. 

Many  attempts  have  been  made  to  compound 
gas  engines,  but  none  have,  as  yet,  succeeded. 
The  more  important  points  for  immediate 
attention  in  connection  with  the  development 
of  the  gas  engine,  or  internal  combustion 
motor,  are  not  on  the  thermo-dynamic  side; 
the  more  important  points  are  on  the  mechan- 
ical side — ^that  is,  to  improve  the  number 
impulses,  to  improve  the  mean  torque  so  that 
it  may  be  more  regular,  and  to  produce 
methods  of  governing  that  are  quite  regular 
and  quite  reliable.  Fig.  35  shows  the  results 
of  a  set  of  experimentb  made  by  my  colleague, 
Mr.  Bradley,  of  the  National  Gas  Engine 
Company,  on  a  9- inch  by  17-inch  engine, 
illustrating  the  three  different  modes  of 
governing  in  use  alt  over  the  world  at  present 
in  these  engines.  The  diagrams  in  the  first 
column  show  the  effect  of  the  ordinary  hit- 
and-miss  type,  which  is  so  much  used  in 
Britain  and  is  the  most  economical  of  all. 
The  second  column  shows  the  effect  of 
throttling  air  and  gas,  and  the  third  column 
the  effect  of  throttling  gas  alone.  A  series  of 
diagrams  of  brake  tests  were  made  at  different 
loads.  With  the  hit-and-miss  governor,  at 
a  brake  horse-power  of  i8-3,  the  gas  consump- 
tion is  1675  cubic  feet  per  B.H.P.  At  a 
brake  horse-power  of  10*3,  the  consumption 
has  gone  up  to  18*2  ;  at  tnrake  horse-power 
8*44  the  consumption  is  i^.^Witfl^  third  of 
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the  power  the  consumption  has  gone  up  to 
22-4  cubic  feet  per  brake  borse-pow-er.  That 
is  a  very  good  result,  even  at  the  light 
load.   The  second  column  of  diagrams  show 


the  proportion  kept  unaltered.  Here  we  find 
that  at  i8'2  B.H.P.,  the  consumption  has  gone 
up  a  little  to  i;-5  cubic  feet  per  brake  horse- 
power;  at  10*5  B.H.P.  it  has  gone  up  to 


Hit  AMD  Miss  Govkrnino, 

Scale.  ;  B.H.P.,  6-75;  Gas 
per  B.H.P.  per  hour,  zz-^ 
cnb.  ft. 


Fig.  35. 

Throttling  Air  and  Gas. 

Scale,  :  B.H.P.,  6  85  ;  Gas 
per  B.H.P.  per  hour,  34-2 
cob.  ft. 


Throttling  Gas. 

Scale.  T^if  :  B.H.P.,6-8s;  Gas 
per  B.H.P.  per  hour,  36-4 
cnb.  ft. 


Scale,  tJj;  B.H.P.,  8  44;  Gas 
per  B.H.P.  per  hour,  ig-i 
cub.  ft. 


Scale,  -r^^  ;  B.H.P.,  875  ;  Gas 
per  B.H.P.  per  hour,  20*4 
cub.  ft. 


Scale,  yJj  ;  B.H.P.,  875  ;  Gas 
per  B.H.P.  per  hour,  29-1 
cub.  Q. 


Scale,  yjg-;  B.H.P.,  10-3;  Gas 
per  B.H.P.  per  hour,  18*2 
cob.  ft. 


Scale,  r,!iT  ;  B.H.P.,  10-5  ;  Gas 
per  B.H.P.  per  hour,  19-9 
cub.  ft. 


Scale,  T^ir;  BH.P.,  10-4;  Gas 
per  B.H.P,  per  hour,  25-1 
cab.  ft. 


Scale,  Tiff  ",  B.H.P,  i8'2;  Gas 
per  B.H.P.  per  hour,  1675 
cub.  ft. 


Scale,  B.H.P.,  i8-2;  Gas 

per  B.H.P.  per  hour,  17-5 
cub.  ft. 


Scale,  yitf  :  B.H.P.,  i8-i ;  Gas 
per  B.H.P.  per  hour,  177 
cub.  ft. 


Comparative  Diagrams  .showing  Ra.sui,Ts  prodlxeo  iiv  various  Mkthods  op-  Guternikg. 
National  Gas  Engine  ;  Type  "  R  "  ;  9"  Diameter  ;  17"  Stroke;  200  Revs. 


the  same  engine  governing  on  the  throttle,  as 
is  the  practice  on  petrol  engines,  that  is,  the 
gas  and  air  are  choked  by  the  governor 
together,  so  that  gas  and  air  shall  be  equally 
choked,  and  the  total  supply  diminished ;  but 


19*9;  with  875  B.H.P.  it  is  20-4;  and  with 
6  85  B.H.P.  it  is  24  2.  There  you  find  a  very 
fair  governing  indeed  at  a  third  of  the  load. 
On  the  third  system,  not  throttling  the  mix- 
ture,  but  throttling      gigag  ^^^^f^^^he 
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proportions  of  gas  and  air  are  changed,  we 
get  at  a  brake  horse-power  of  i8*i  a  con- 
sumption of  177,  which  is  about  the  same  as 
on  the  second  system,  where  the  mixture  is 
throttled.  Then  with  brake  horse-power  10*4 
we  have  25*1 ;  with  brake  horse-power  875  we 
get  29'1 ;  and  with  6*85  brake  horse-power, 
we  get  a  consumption  of  36*4  cubic  feet  per 
B.H.P.  hour,  so  that  this  method  of  governing 
involves  an  enormous  disadvantage.  This  is, 
however,  one  of  the  methods  that  is  sometimes 
used  in  large  engines.  The  best  known 
method  of  governing  for  giving  uniformity  of 
impulse  and  fair  economy  at  the  same  time,  is 
undoubtedly  throttling  the  mixture,  and  that  is 
the  method  which  is  used  in  most  large  gas 
engines.  These  matters  are  open  for  the 
future.  In  marine  work,  too,  it  is  necessary 
to  be  able  to  reverse  the  engine  itself.  In  alt 
the  marine  gas  engmes  or  marine  petrol 
engines  which  have  been  used  yet,  the  engine 
is  not  reversed ;  the  -chitch  is  thrown  out,  and 
the  gear  is  altered.  That  does  very  well  for  a 
moderate  power  engine^  but  it  would  not  do 
for  a  big  5,000  horse-power  engine.  The  pro- 
blem of  reversing  the  engine  and  dispensing 
with  the  reversing  clutch  gear  is  one  that  still 
awaits  solution. 

1  will  only  say  one  word  about  the  gas  turbine, 
and  that  is  this :  until  someone  invents  or  dis- 
covers an  efBctent  gas  and  air  compressor  of 
the  turbine  type,  there  is  no  possible  hope  for 
efficiency  with  the  gas  turbine.  The  problem 
is  very  much  more  difficult  than  the  problem 
of  internal  combustion  in  the  cylinder.  It 
must  not  be  assumed  that  the  same  things 
which  hold  good  in  the  steam  turbine  hold 
good  in  the  gas  turbine. 

In  the  direction  of  improved  fuel,  lighter 
producers  have  to  be  invented  and  will  be 
invented.  They  have  to  be  made  easily 
capable  of  using  any  fuel,  bituminous  and 
non-bituminous,  and  that  will  alt  come. 
Special  engines  have  been  designed  for  motor 
cars  and  heavy  goods  carriages  with  gas  pro- 
ducers, and  I  have  no  doubt  that  a  suction 
gas  producer,  with,  say,  wood  charcoal  fuel, 
could  be  made  for  a  motor  car.  It  would  not 
be  quite  so  light  as  the  present  motors,  but 
very  nearly  so,  and  it  would  be  very  much 
more  economical  and  safe.  At  first,  however, 
the  combination  of  suction  producer  and  gas 
engine  will  be  applied  on  very  heavy  vehicles 
and  canal  boats. 

In  concluding,  I  would  like  to  read  to  you 
two  paragraphs  from  a  paper  read  by  me 
before  the  Institution  of  Civil  Engineers  exactly 
3wenty-three  years  ago — in  1882 : — 


SB,  1909. 

"  The  gas  engine  is  as  yet  in  its  iniancy,  and  nany 
long  years  of  work  are  necessary  before  it  can  rank 
with  the  steam  engine  in  capacity  for  all  maioer  of 
uses ;  but  it  can  and  will  be  made  as  manageable  as 
the  steam  engine  in  by  no  means  a  remote  future.  The 
time  will  come  when  factories,  railways,  and  ships 
will  be  driven  gas  engines  as  efficient  as  any  steam 
engine,  and  much  more  safe  and  economical  of  fuel. 
Gas  generators  will  replace  steam  boilers,  and  power 
win  not  be  stored  up  in  enomons  reservoirs,  but 
generated  from  coal  direct  as  required  by  the  engine.'* 

Well,  I  was  in  those  days  much  younger  and 
more  enthusiastic,  and  perhaps  more  venture- 
some, and  more  liable  to  prophecy  thin^ ;  but 
I  think  I  may  claim  that  that  prophecy,  made 
twenty-three  years  ago,  if  not  absolutely  true, 
is  rapidly  becoming  true.  All  that  I  would 
like  to  say  now  is,  that  twenty-three  years  ago 
the  gas  engine  was  in  its  infancy,  but  now  it 
is  in  its  early  manhood,  with  a  very  long-  career 
of  usefulness  before  it. 


MEXICO. 

The  economic  progress  of  Mexico  during  the  last 
quarter  of  a  century  has  been  very  remarkable,  and 
the  Government  of  Mexico  has  acted  wisely  in  direct- 
ing special  attentioD  to  this  development.  The 
statistics  that  prove  it  are  to  be  found  in  Blue-books, 
but  Blue-lxmlis  have  not  a  large  circulation,  whereas 
a  small  pamphlet  will  be  read  by  many.  Such  a 
pamphlet,  called  "Mexico:  Yesterday  and  To-day, 
i876<i904,"  has  jast  been  puUished  under  the 
ausjHcea  of  the  Mexican  Goranment,  and  is  refetied 
to  by  Mr.  Consul  Jerome  in  his  report  on  the  trade 
and  commerce  of  Mexico  just  issued  {No.  3429,  Annnal 
Series).  It  may  be  interesting  and  useful  to  luoe 
some  of  its  figures. 

Take  first  telegraphic  communication.  The  follow- 
ing tables  indicate  the  growth  ; — 


1876. 

Federal  Government 

telegraph  lines  , . 

(miles) 

4.434 

31,270 

814 

3»239 

'  Private  do  

» 

749 

1.934 

Federal  Government 

telephone  lines  , . 

ti 

30S 

■> 

10,030 

Private  do  

■1 

6 

13.1*5 

Receipts  ^m  the 

telegraph  service . 

(dols.) 

93.302 

..  2,119,281 

Offices,  including 

two  with  wireless 

telegraphy  instal- 

109 

41S 

One  of  the  principal  causes  of  the  progress,  com- 
mercial and  social,  of  Metico  has  been  the  devtSop* 
ment  of  the  railways.   In  Northern  Henco  constnc- 

lion  was  comparatively  easy,  bat  in  Ih&jfaura]  table* 
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lands  Ugh  moantain  ranges  had  to  he  traversed,  whfle 
in  the  south  and  on  the  coast  the  climate  rendered 
conBtmction  work  very  ardnoos.  Nn'ertbeless,  deve- 
lopmcnt  has  been  very  remarkable,  as  the  Showing 
figures  show : — 

1876.  1903. 
Ruhoads  in  operation  6  87 

Miles  constructed  ,., .  567    ..  i6,a85t 

Passengers  carried.. 4,281,327  , ,  50,343,744 
Merchandise  (tons)  . .  133,000  . .  6,668,499 
Electric  tramways 

(miles)   —       . .  265 

Animal  traction  tram- 
ways (miles)    470    ..  2,855 

Passengers  carried  on 

tramways   •        ..  3MS*.675 

^mqxnted  on  tram- 
ways (tons)..,...,.        •       .,  35,973 
Fedoal  sulMidies  to 
raUways (dols.)  ....  5,151,905   ..  144,891,743 

The  revenue  of  the  Federal  Government  in  1876 
amounted  to  819,088,158,10  1903  it  was  881,061,078. 

The  increase  in  the  shipping  carrying  on  the  inter- 
national trade  of  Mexico,  as  shown  in  the  CoUowing 
table,  is  of  exceptional  interest,  the  minor  carrien 
being  left  out : — 


1885-86. 

Steam. 

Sailing. 

H  - 

Tom. 

Toai. 

3  u 
Zi  > 

K  > 

British  

ija 

31 

10,110 

United  SbUes   

716,799 

>74 

37  5" 

Morwegiu  

i 

i,H9 

8a 

37,058 

Spanish  

79 

123.189 

67 

6,509 

German  

iO 

46.736 

87 

39,98  a 

French   

M 

30 

6,317 

1901 

03. 

Britiih  

808,303 

138 

3',97i 

United  States   

JJ8 

ato 

6,411 

Norwegian  

201 

193,938 

SS 

aS,20t 

Spanish    

64 

348,231 

S 

977 

German  ,.  .,  

85 

271,008 

>J 

33,943 

French  

»♦ 

80,33+ 

It  will  be  noticed  that  whilst  the  Americans 
carried  less  in  1902-3  than  in  1885-6,  British  steam 
tonnage  increased  more  than  five-fold,  and  whereas  in 
11185-6  it  was  little  more  than  a  fifth  of  the  American, 
in  1902-3  it  enxeded  it.  The  comparative  increase 
in  German  tonnage  has  been  even  greater  than  in 
British. 

One  of  the  most  interesting  features  of  modem 
Mexico  is  the  development  of  education.  In  various 
parts  of  the  republic,  even  in  the  most  unexpected 
places  schools  similar  to  the  Board  schools  of  Eng- 


land exist.  The  statistics  given  by  the  writer  of  the 
pamphlet  referred  to  above,  Mr.  Madden,  are  note-' 
worthy. 

Government  Schools  (Federal,  State,  and 
municipai.). 

Number. 
1876.  1903. 
Primary  schools. . . ,         4,542  9.546 
Pupils — 

Male   101,748    .,  SSi,sSt 

Females   48,981  248,134 

Secondary  and  high 
schods    173  351 

Pupils — 

Males   10,654   ••  351O51 

Females   3,316    ..  16,446 

Total  school  teachers 
and  professon — 

Males   3.200    .,  8,063 

Females   1,228    ..  6,393 

DoUan.  Dollar*. 
ExpencUtuxe    ....     3,049,045   ..  9,060,325 

The  private  schools  (Catholic,  Protestant,'  and 
Secular)  also  show  considerable  increase.  764,353 
children  of  both  sexes  attend  the  11,590  schools  at 
present  existing  in  the  repubUc.  It  is  interesting  to 
note  the  number  of  women  who  in  the  last  five  years 
have  entered  into  competition  with  men  as  clerks, 
typists,  shorthand  writers,  in  the  post  and  telegraph 
offices,  and  as  shop  assistants.  There  are  to-day  124. 
public  libraries,  39  scientific  associations,  and  37 
museums  of  all  kinds  in  Mexico,  and  while  electriciQr 
was  unknown  in  Mexico  in  1876  now  there  are 
some  too  towns  lighted  by  electricity  and  250  plants 
for  power  and  industrial  purposes  in  various  parts  of 
the  Republic. 

Taming  to  British  trade  -mth  Mexico,  and  having 
regard  to  the  great  development  of  the  country  and 
consequent  increase  in  its  requirements,  it  cannot  be 
said  that  the  fc^wing  figures  are  very  satisfactory : — 

Value. 

1874-75  1903HJ4 
tFijcal  Year).    (Fi»cat  Year). 

Imports  into  Mexico  from 

United  Kingdom  ....  /i, 731,433  ..  /'2,003,23a 
ExjKjrts  from  Mexico  to 

United  Kingdom  ....  ^1,843,967  ..  ^2,499,146 

Going  more  into  detail  the  following  figures  show 
the  value  of  imports  into  Mexico  from  principal 
countries  during  the  years  1899- 1904 : — 


•  No  data. 


*  16,387  miles  in  1904. 


Years. 

United 
States. 

United 
Kingdota. 

Germany. 

France. 

1898. 1900.  

1901-02   

1903-04   

July  I  to  Dec. 
jr.   

£ 

7.037.991 

7,8o6,4j8 
8,101,900 
8,531,754 

4JSS.S33 

£ 

1,096,640 
1,984,910 

1,651,826 

l,i2j,o6q 
a,ooj,ija 

998.596 

niDiti7prt 

£ 

1.331.769 

i.4'5.090 
1,2^,441 
i,<)i4,3ol 
i,'.)o8,ii6 

£ 

1,351-438 
1,312,847 
1,257,173 
1,307,885 
1.494,4*5 
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It  frill  Ije  seen  that  in  the  last  half  of  1904  Germany 
takes  the  second  place,  while  the  United  Kingdom 
drops  to  the  third,  and  the  preliminary  statistics  for 
the  first  months  of  the  present  year  show  that  lb: 
Germans  maintain  their  place.  The  increase  in 
imports  from  Germany  are  dae,  in  great  measure,  to 
increased  facilities  owing  to  the  improved  direct 
steamship  serWce  between  tt^e  two  countries,  the 
agents  from  the  German  lines  doing  all  tbey  possibly 
can  to  obtain  freight,  Mr.  Consul  Jerome  is  inclined 
to  attribute  the  falling  off  in  British  imports  to  the 
luU  in  1904-5  in  railway  construction,  and  consequent 
<lin]inution  in  the  imports  of  railway  material,  added 
to  the  successful  competition  in  this  trade  by  the 
American  Steel,  Trust,  and  the  fact  that  the  rails  are 
oow  also  being  manufactured  in  Monterrey. 

Mr,  Consul  Jerome  refers  with  reluctance  to  British 
trade  methods,  which,  in  his  opinion,  militate  against 
the  increase  of  British  trade  with  Mexico,  and  give 
commerdal  rivds  avmdnble  advantage.  He  refers 
more  particularly  to  the  fbrmaliltes  required  in  the 
shipment  of  goods  and  to  Mpj^fan  cuatoma  that 
ought  to  be  observed.  Probably  in  no  country  in 
the  world  is  competition  keener  than  in  Mexico,  and 
where  mistakes  are  made  and  continually  repeated  in 
spite  of  protests  of  both  the  consignees  and  resident 
representatives  of  British  films,  advantage  is  imme- 
diately taken  by  competitors.  Many  of  these 
mistakes  are  apparently  made,  says  Mr.  Jerome, 

by  permitting  the  export  business  of  a  house 
to  be  conducted  a  junior  clerk,  and  the  partners 
not  giving  matters  of  detail  the  amount  of  coit^ 
sidenitiott  which  would  prevent  any  repetition 
when  once  mistakes  have  been  brought  to  notice." 
Kexican  Customs  regulations  require  that  besides  the 
)ire\'ious  Consular  invoice,  a  signed  copy  or  stamped 
bills  of  lading  covering  goods  imported  into  the 
Kepublic  of  Mexico  must  be  presented  at  ihe  Custom 
houses.  As  this  copy  is  retained  by  the  Custom 
authorities  it  follows  thai  the  consignee  must  also 
■have  a  stamped  and  signed  copy  too  for  him  to 
obtain  the  delivery  of  the  goods  from  the  carriers. 
"  British  firms  are  particularly  refractory  as  to 
these  regulations.  The  result  has  been  a  good 
•deal  of  annoj-ance,  and  a  considerable  drop  in  the 
volume  and  ^lue  of  British  imports.  I  know," 
continued  Mr.  Jerome,  "  of  one  firm  vrho  htnt 
instructions  to  the  above  efl'ect  printed,  which  tbey 
send  with  every  order  to  their  correspondents  in  Ihe 
United  Kingdom,  and  yel  in  nine  cases  out  of  ten  the 
request  is  not  complied  with."  Mr.  Consul  Jerome 
proceeds  lo  give  many  useful  hints  to  shippers  who 
may  be  recommended  to  study  the  whole  of  his 
present  very  valuable  report.  Among  other  things 
he  warns  the  British  public  against  the  allurements  of 
promoters  who  may  have  rubber  "propositions"  to 
dispose  of.  He  says  that  the  numerous  plantations 
for  the  cultivation  of  rubber  have  hitherto  not  proved 
snccessfid  undertakings ;  that  is,  as  dividend  earners ; 
rnd  much  harm  has  been  done  to  the  genuine 
v.ntures  of  thb  kind  by  the  operations  of  a  number  of 


fraudulent  concerns  having  ifadr  head  quartets  io  the 
United  States.  Foiled  in  their  own  conntry.  the 
promoters  of  these  schemes  are  now  tuitung  their 
attention  to  both  the  United  Kingdom  and  Canada. 
It  may  be  noted  that  bananas,  cultivated  in'  Mexico 
hitherto  only  for  home  consumption,  are  now 
beginning  to  be.grown  for  export.  Having  r^ard 
to  the  shortness  of  the  haul  to  points  in  tbe  United 
States  the  Mexican  grower  should  have  it  all  his 
own  way,  and  the  Mexican  banana,  and  other  tropical 
produce,  is  likely  soon  to  compete  very  seriously  with 
those  from  Jamaica  and  other  West  Indian  Islands. 


THE  COSTA  RICAN  BANANA  INDUSTRY. 

The  banana  faidustry,  unknown  to  Costa  Rica 
twenty-fi%-e  yeai^  ago,  has  reached  such  [woportions, 
especially  within  the  last  lew  yean,  that  h—i°iM 
now  form  the  main  export  of  the  conntiy.  It  is 
no  lon^r  an  industry  ia  its  infancy,  but  an  indnstiy 
as  important  as  that  of  coffee,  which  fbr  a  long  tnne 
has  been  the  mainstay  of  the  Republic.  At  tbe 
close  of  1904,  about  50,000  acres  were  devoted  to 
banana  growing  in  Costa  Rica,  of  which  90  per  cent, 
are  owned  by  the  United  Fruit  Company,  a  corpo- 
ration organised  under  the  laws  of  New  Jersey,  and 
controlling  probably  75  per  cent,  of  the  total  pro- 
duction. At  present  the  market  for  this  fiiiit  is 
highly  encouraging,  and  bids  fair  to  continue  so  lor 
many  yean  to  come.  Ihe  United  States  repre- 
sentative at  Port  Limon  says  that  the  trade  was  ex- 
clusively confined  to  the  United  States  until  1902, 
when  it  was  introduced  in  England,  with  gralilyiBg 
results  to  the  exports.  France,  Germany,  Itah-, 
Spain,  and  other  European  countries,  do  not  as  yet 
consume  the  banana,  but  as  soon  as  a  substantial 
increase  in  the  acreage  is  reached,  and  with  tbe 
present  facilities  for  transportation  and  the  use  of 
ships  equip)>ed  with  cold  storage,  tbe  market 
should,  and  no  doubt  will,  be  extended  to  those 
countries,  with  results  equally  gratifying  as  in 
England.  There  appears  to  be  very  Httle  fear  of 
the  donand  for  bananas  ever  ceasing  to  esist- 
Bananas  are  not  luxuries  alone,  but  nutrilioas 
fbud,  and  bring  cheap,  mil  always  be  used  fay  all 
classes  and  for  many  purposes.  The  amount  ex- 
ported from  Port  L4mon  during  the  five  fiscal  years 
ended  with  June  30,  1904,  was  as  follows,  ia 
bunches: — 1900,  2,804,103;  1901,  3,192,104;  1902, 
4,427,024;  1903,  5.261,600:  and  1904,  5,760.000. 
During  the  six  months  ended  December  31,  1904, 
the  exports  amounted  to  2,911,071  buDcfae?.  As 
shown,  banana  exports  have  more  than  doubled 
during  the  last  five  years,  and  present  indications  arc 
that  the  exports  will  double  again  during  the  oext 
fi%-e  years.  As  an  investment,  the  United  States 
reiwesent^ve  says :  "  Taking  into  consideraticak  the 
quick  returns  and  the  readiness  and  ever-inacasag 
^diere  of  market,  I  comider  banana  cultivation 
I»o6table.  On  a  conser\'atiye-«8ttmateT^  per  cent. 
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per  annum  can  be  realised  to  inTestors,  under  good 
managemeDt  and  oonnal  conditions."  Tbe  fdlow- 
hig  fignres  show  the  probable  cost  and  profit  on  a 
tract  of  loo  acres  planted  in  bananas.  Original 
outlay — land  (/4  per  acre),  j£'40o;  reducing  land  and 
bringing  it  to  a  banana-bouing  condition  {£io  per 
acre),  £1,000;  total,  Gross  retnms,  180 

stems  per  acre  per  anoam,  ;£'i,fi6.  Eipenses — 
cotting  and  haoling  tbe  fruit,  and  keeping  tbe  planta- 
tion clean,  ^^288,  manager  {£20  per  month),  ^^240; 
total,  ^(£"528,  Net  letum  on  investment,  ;^588.  The 
entire  banana  crop  at  present  is  sold  to  the  United 
Fruit  Company,  which  works  a  railway  system  through 
the  fruit  districts,  and  pays  about  sixteen  pence  per 
stem  on  delivery  alongride  their  track.  Under  very 
favourable  circumstance?,  a  banana  plant  may  give  a 
stem  of  fruit  in  nine  months,  but  it  generally  takes  from 
fifteen  to  eighteen  months  for  the  average  [Elation 
to  be  in  full  bearing.  The  life  of  a  j&ntation  varies 
according  to  the  fertility  of  its  s(»l  and  topographical 
ritoation.  Some  soils  may  need  a  rest  in  six  or  seven 
years,  while  others  may  last  practtcallyTor  ever,  as  in 
cases  where  periodically  enriched  by  alluvial  deposits. 
Plantations  fifteen  yeais  old  yield  at  the  present  lime 
ss  many  bananas  as  they  did  in  their  second  or  third 
year.  Sandy  loam,  through  which  water  or  rain  will 
freely  percolate,  is  the  best  soil  for  bananas.  The 
stalk  needs  a  large  amount  of  rainfall  for  its 
successful  development,  but  water  must  not  be 
allowed  to  remain  on  the  surface  or  immediately 
under  the  surface  of  the  soil  surrounding  it,  lest  the 
water  be  heated  by  the  tropicid  sun  and  become 
stagnant,  in  which  case  it  may  kill  the  plant. 
Jamaican  negroes  are  ezdusivdy  employed  as 
labourers,  and  their  average  pay  is  ahont  3s.  a  day. 
The  negro  is  immune  from  yellow  fever,  is  indis- 
pensable, and  the  only  person  really  adapted  to  tbe 
work  required  in  districts,  where,  by  reason  of  the 
richness  and  more  or  less  swampy  nature  of  the  land, 
mosquitoes  abound,  and  the  dangers  of  contracting 
disease  are  comparatively  great.  Tbe  implements 
used  in  cultivating  bananas  are  steel  machetes, 
axes,  shovels,  and  ploughs.  Many  plantations  are 
equipped  with  narrow-page  railways  and  horse 
cars  for  hauling  fruit.  The  rails  used  are  very 
small.  Machetes,  axes,  and  ploughs  are  genoully  im- 
ported from  the  United  States.  Shovels  come  from 
the  United  Kingdom.  Rails  are  imported  from  the 
United  States  and  Geimaiy,  but  chiefly  from  the 
latter  country  on  account  of  the  difference  in  prices. 
It  is  understood  that  fine  flour  can  be  made  from 
bananas,  and  that  fibres  from  the  leaves  and  stalks 
could  be  extracted  and  successfully  worked,  but  as  yet 
nothing  in  this  direction  has  been  done  In  Costa  Rica. 


SALT  MIKING. 

An  interesting  paper  on  Salt  Mining  and  Salt 
Manufacture  in  Cheshire,  has  lately  been  read  by 
Mr.  John  Hall,  before  the  Manchester  University 


Union,  from  which  the  following  particulars  ater 
taken:— 

The  town  of  Northwich  is  one  of  the  Cheshire 
Wiches  or  Salt  towns.  It  is  situated  almost  in  tbe- 
middle  of  tbe  county  of  Cheshire,  aa  the  River- 
Weaver,  u4iich  is  cai»ble  of  allowing  vessels  f>f  two- 
hundred  tons  burden  and  upwards  to  navigate  its- 
waters.  This  river  empties  into  the  River  Mersey, 
near  tbe  small  town  of  Frodsham.  Runcorn  and. 
Liverpool,  near  to  this  place,  are  the  shipping  ports. 
Salt,  or  chloride  of  sodium,  was  made  from  » 
natural  spring  at  Northwich  in  the  earliest  times- 
certainly  by  the  Romans  and  Saxons.  A  small  salt 
pan  made  of  lead,  three  feet  long  by  two  feet  «ide- 
and  four  inches  deep,  was  dug  from  the  earth  a  few 
years  ago  ;  it  is  supposed  to  be  Roman,  and  is  now 
in  the-  Museum  at  Northwich.  In  tbe  Domesday- 
Book,  Northwich  is  mentioned  as  Wich.  It  was  at 
Northwich  that  rock  salt  was  first  discrn'Rcd  in 
England,  in  the  year  1670. 

Prior  to  tins  date,  the  manufacture  of  white  salt, 
chloride  of  sodium, 'Na.CI.,  from  btine,  had  been- 
very  small. 

In  the  year  1679,  the  quantity  made  at  Northwicb' 
was  estimated  to  be  about  15,000  tons  in  the  year. 
During  tbe  present  century,  the  quantity  of  salt 
manufactured  has  increased  very  much,  and  now 
half  a  million  tons  of  white  salt  and  over  60,000 
tons  of  rock  salt  are  sent  away  every  year  front 
the  Northwich  district.  Tbe  beds  of  rock  salt 
underiying  the  town  and  neighbourhood  of  Nwth- 
wjcfa  have  been  proved  to  extend  over  an  area, 
of  four  square  miles.  It  is  jwobable  that  they  are- 
even  more  extensive.  These  beds  occupy  the  lowest 
portion  of  an  old  salt  lake  of  Triasuc  times,  which 
covered  a  very  much  latter  area  than  that  of  the 
existing  beds  of  salt,  as  is  shown  by  the  Keuper 
marls  which  were  deposited  in  it.  There  are  two- 
main  beds  of  salt,  or  one  bed  divided  by  mari. 
The  salt  is  overlain  by  the  saliferous  Keuper  marls„ 
and  these  by  the  boulder  clays,  sands  and  gravels. 
Tbe  first  bed  of  salt  is  met  with  at  a  depth  of  about 
40  yards,  varying  according  as  the  surface  varies.  Its- 
tkickness  averages  about  25  yards.  Below  this  bed 
there  is  a  stratum  of  much-indurated  Keuper  marl, 
abtmt  ten  yards  in  thidtness,  and  this  is  succeeded  by 
the  second  or  "  bottom  "  rock  salt.  This  second  bed 
of  rock  salt  is  about  35  yards  thick.  It  is  in  tlus- 
lower  bed  of  rock  salt,  which  was  not  discovered 
until  17S1,  that  all  the  existing  rock  salt  mines  are 
worked.  The  earliest  mines  were  worked  in  the  first 
bed  of  rock  salt,  afterwards,  when  the  second  bed 
was  discovered,  the  first  bed  was  abandoned. 

The  brine  from  which  the  white  salt  is  manuTac- 
tured  exists  naturally  only  on  the  surface  of  the  iirst 
bed  of  rock  salt.  The  water  from  the  rainfall,  making; 
its  way  to  the  rock  salt,  dissolves  tbe  salt  and 
becomes  brine.  Salt  is  very  soluble,  and  water, 
when  fully  saturated  with  it,  contains  nearly  27  per 
cent.  Some  of  the  mines  in  the  second  stratum, 
having  been  worked  out,  have  filled^ith  brine,  an  t 
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are  large  reservoirs  oat  of  vhicb  a  large  portion  of 
tbe  brine  for  the  mauuracture  of  white  salt  in  the 
Nortbwich  district  is  pumped.  There  are  two  distinct 
methods  of  obtaining  the  salt  from  the  salt  beds. 
Tbe  first  is  by  ordinary  mining,  vhen  the  natural  or 
rock  salt  is  obtained.  The  second  is  by  pumping  tbe 
brine,  and  then  obtaining  the  salt  by  evaporation  of 
the  water  in  iron  pans. 

In  preparing  common  salt,  the  brine  is  first  raised 
to  a  boiling  heat,  with  a  double  view  of  bringing  it  as 
quickly  as  possible  to  the  point  of  saturation  and 
of  clearing  it  from  its  earthy  contents,  llie  fires  are 
then  slackened,  and  the  evaporation  is  carried  on  for 
twenty-four  hours  with  the  biine  heated  to  i6o^  or 
i;o°  Fahrenheit.  The  salt  thus  formed  is  in  quad- 
rangular pyramids,  or  hoppers,  which  are  close  and 
liard  in  their  texture.  Tbe  remainder  of  the  process 
is  similar  to  that  of  making  stoved  salt. 
I  Large  grained  or  fishery  salt  is  made  with  an 
«vaporation  conducted  at  the  heat  of  ioo°  or  iro" 
Fahrenheit.  No  perceptible  agitation,  therefore,  is 
produced  in  the  brine,  and  the  slowness  of  the 
process,  which  lasts  from  seven  or  eight  to  ten  days, 
allows  the  chloride  of  sodium  to  form  in  large  and 
nearly  cut^al  crystals,  seldom,  however,  quite 
perfect  in  their  shape.  For  oi'dinaiy  domestic  uses 
stoved  salt  is  perfectly  suflicient.  Common  salt  is 
adapted  to  the  striking  and  salting  of  provisions 
which  arc  not  intended  for  sea  voyages  or  warm 
climates.  P'or  the  latter  purpose  the  large  grained 
or  fishery  salt  is  peculiarly  fitted. 

For  this  latter  purpose,  and  for  the  salting  of  tiih  a 
few  years  ago,  large  quantities  of  bay  salt  were 
imported  to  this  country  from  abroad,  and  was  much 
esteemed  until  an  exhaustive  chemical  analysis  proved 
that  it  was  inferior  to  the  English-made  large- 
grained  fishery  salt.  After  this  the  English  make 
was  more  in  favour  for  salting  fish,  &c.,  and  now 
enjc^s  a  very  large  consumption. 


AUSTRALIAN  INDUSTRIAL  THRIFT.* 

A  leading  financial  authority  lately  declared  that 
the  savings  bank  constitutes  the  true  criterion  of  tbe 
well-being  of  an  industrial  community.  Judged  by 
this  standard,  the  condition  of  the  industrial  classes 
in  the  Commonwealth  is  superior  to  that  of  their 
brethren  in  Great  Britain,  the  average  amount  of 
savings  bank  depoMts  in  Australia  being  ^31  175.  2d. 
per  head,  pgainst^f  18  4s.  lod.  in  the  Mother  Country. 
And  this  is  exclusive  of  industrial  investments  in  land 
and  building  associations  and  other  financial  institu- 
tions. In  one  respect  tbe  Australian  savings  banks 
•differ  from  most  of  those  in  Great  Britain,  being 
more  or  less  under  State  control,  and  thus  efhcienlly 
safeguarded.  They  are  of  two  classes,  those  worked 
by  the  State  in  conjunction  with  the  Federal  Post 
Office,  and  those  managed  by  commissioners  or 

*  Connunicatcd  bjr  Ur.  Jolin  PhiBimerr  of  Sjrdn^. 


trustees,  who  are  gmerally  nominated  by  the  Stale 
Government.  In  New  South  Wales  the  Tnutee 
Savings  Bank  was  established  in  1832,  and  tbe 
Government  Savings  Bank  in  1871.  In  both  insti- 
tutions sums  of  one  shilling  and  upwards  may  be 
deposited,  but  interest  is  not  given  on  any  indi- 
vidual amount  in  excess  of;^300  save  in  the  case  of 
friendly  societies  and  charitable  institutions.  In 
Victotia,  tbe  Commissioners*  Savings  Bank  and 
the  Govemmmt  Savings  Bank  have  been  amalga- 
mated, tbe  new  institution  being  empowered  to 
make  advances  to  farmers  and  othen,  in  ad- 
dition to  the  customary  modes  of  investment. 
In  Qneenstand,  a  Government  Savings  Bank  not 
working  in  conjunction  with  the  Federal  Post  Ofl&ce, 
and  dating  from  1865,  is  in  operation.  In  December, 
1895,  authority  was  obtained  for  the  issue  of  Savings 
Bank  Stock  3  per  cent.,  to  enable  depositors  of 
npwards  of  j^'zoo,  the  limit  of  interest-bearing  de- 
posits, to  obtain  interest  on  any  excess,  as  it  was 
found  tbat  large  sums  were  entrusted  to  the  State 
Government  which  could  not  earn  interest  onder 
the  old  constitution  of  the  bank.  In  South  Aa5> 
tralia,  the  existing  Savings  Bank,  established  ia 
1848,  like  the  t»ok  of  New  South  Wales,  is  ad- 
ministered by  trustees,  the  maximum  amount  el 
interest-bearing  deposits  being  0%o.  In  Western 
Australia,  the  Government  Savings  Bank,  dating 
from  1864,  accepts  interest- beating  deports  ap  to 
j^300,  but  the  total  amount  must  not  exceed  jfGco, 
nor  may  more  than  ;^I50  be  deposited  in  any  one 
year.  In  Tasmania,  there  are  both  Govenunent  and 
Trustee  Savings  Banks,  interest  not  being  allowed  on 
sumsover^i5c.  In  1903.4,  tbe  number  of  Savings 
Bank  depositors  in  Australia  was  as  foUaws  : — New 
South  Wales,  331,956;  Victoria,  432,867;  Qneent- 
land,  80,059;  South  Australia,  123,455;  Western 
Austndia,  56,628;  and  Tasmania,  47,904,;  noakiDg 
a  total  of  1,072,869,  or  nearly  one-third  of  tlie 
white  population,  according  to  tbe  census  of  1901, 
showing  tbe  Australian  industrial  classes  to  be  one 
of  the  most  thrifty  peoples  in  tbe  world.  Tbe 
amount  of  deposits  in  each  State  during  1905-4 
was:— New  South  Wales,  ^^12,344  623;  Victoria, 
/ic,582.8o8;  Queensland,  ^^3,741,9(17  ;  Sontb  Aus- 
tralia, ;f  4,202,637  ;  Western  Australia,  ;^2,058,6i9; 
Ta^nania,  ^^i, 249,401  ;  making  an  average  total  of 
£%\  17s.  2d,  per  depositor,  an  amount  exceeded  oniy 
in  America,  Canada,  and  Austria-Hungary.  The 
average  amount  per  deporitor  is  largest  in  Qoeens* 
land,  being  14s.  gd.,  and  lowest  in  Victoria. 
Tbe  element  of  thrift  is  most  largely  developed  in 
the  country,  where  the>'  assist  largely  in  enabling 
settlers  to  provide  against  unforeseen  contingencies. 
The  system  of  book-keeping  generally  adopted  is  so 
efficient  that  any  defalcation  has  become  almost  im- 
possible, a  fact  which  explains  tbe  confideiKe  of  tbe 
Australian  people  in  these  institutions.  Previous  to 
tbe  establishment  of  the  Commonwealth,  most  of  the 
Government  Savings  Banks  were  Jargdy  ander  tbr 
cootiol  of  the  postal  a«hodtui»  but  vilh  the  tmnfa 
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of  the  State  Post  Office  s^'stems  to  the  Federal 
Goverament  they  have  reverted  to  State  control, 
with  certain  facilities  aflforded  by  the  Federal  Post 
Office. 


GERMAN  AND   FRENCH  ENTERPRISE 
IN  CHINA. 

As  many  German  merchants  are  found  to-day  in 
the  great  cities  of  the  interior  of  China  as  in  the 
treaty  ports  on  the  sea  coast.  In  Shanghai  there  are 
68  German  merchant  houses  which  are  doing  22  per 
cent,  of  the  import  trade  of  the  city.  In  Tientsin 
there  are  29  German  houses,  which  control  45  per 
cent,  of  the  exports  and  60  per  cent,  of  the  imports. 
Fifty  per  cent  of  the  imports  and  75  per  cent,  of  the 
exports  of  Canton,  China's  greatest  city,  pass  through 
the  bands  of  Gennan  merchants.  The  efforts  of 
German  merchants  have  not  been  confined  to  the 
land  alone.  The  number  of  ships  flying  the  German 
flag  seen  on  the  Chinese  seas  and  in  the  harbours  of 
the  treaty  ports  is  ever  increasing,  and  this  is  especially 
the  case  on  the  inland  streams.  German  companies, 
backed  by  German  capital,  are  exploiting  the  coa\- 
fields  of  Shantung.  It  is  ddmed  by  experts  that  the 
coal  of  Shantung  Is  superior  in  beating  and  lasting 
power  to  the  Japanese  coal,  and  that  its  use  is  accom- 
panied by  less  smoke.  This  coal  is  destined  to  play 
an  important  part  in  the  Chinese  markets.  Gennan 
capitalists  are  establishing  banks,  building  docks, 
factories,  mil1«,  and  exploiting  mines  at  the  present 
time  in  nearly  every  part  of  China.  According  lo 
the  French  Press,  the  best  way  to  checkmate  the 
increasing  influence  attending  German  commercial 
enterprise  in  China,  in  the  interest  of  P'rance,  is  to 
construct  a  railway  from  Tangking  to  Yonnan,  and 
thence  throuch  the  heart  of  China.  The  commercial 
activity  of  German  merchants  in  China,  it  is  added, 
<«  should  serve  as  an  example  and  an  incentive  to 
French  merchants  to  secure  a  greater  share  of  the 
Chinese  trade. 


OBITUARY. 


Lord  Lingen,  K.C.B.,  D.C.L.— Lord  Lingcn, 
a  member  of  the  Society  of  Arts  of  fifty-three  years 
standing,  died  on  the  22nd  inst.,  at  his  residence  in 
South  Kensington.  Ralph  Robert  Wlieeler  Lingen 
was  bom  on  Febniar>'  igtb,  1819,  at  Birmingham. 
He  was  educated  at  Bridgnorth  Grammar  School,  and 
when  he  went  up  to  Oxford,  as  a  scholar  of  Trinity 
College,  he  possessed  a  high  repulatioD  fa- his  dassic^ 
attainments.  In  1838  he  won  the  Ireland  Scholar* 
ship,  and  in  1839  the  Hatfotd  Scholarship,  in  1840 
he  obtained  a  first-class  in  Classier,  and  in  1841  was 


elected  to  a  Fellowship  at  Balliol.  He  entered  as  a 
student  at  Lincoln's  Inn,  and  in  1847  was  called  lo 
the  Bar,  In  1S49  he  was  appointed  to  succeed  Sir 
James  Kay-Shuttleworth,  as  Secretary  of  the  Educa- 
tion Department.  Twenty  years  later  he  became 
Permanent  Secretary  of  the  Treasury,  an  office  which 
he  held  with  great  distinction  for  sixteen  years.  On 
the  occasion  of  the  defeat  of  Mr.  Gladstone's  Govern- 
ment in  1S85,  he  retired,  after  nearly  forty  years  ser- 
vice, and  was  raised  to  (be  peerage.  In  the  following 
year  he  was  made  an  honorary  Fellow  of  Trinity 
College,  which  he  entered  as  a  scholar  nearly  fifty 
years  before.  He  was  created  a  C.B.  in  1869,  and 
K.C.B,  in  i8;8.  After  bis  retirement.  Lord  Lingen 
did  not  take  any  conspicuous  part  in  public  life.  He 
was  elected  an  Alderman  of  the  first  London  County 
Council  in  1889,  but  resigned  his  seat  in  1892.-  He 
was  a  member  of  official  Committees  for  publishing  a 
revised  edition  of  the  Statutes  and  the  State  Trials, 
and  also  a  Governor  of  Rugby  and  Bedford  Schools. 
On  April  loth,  1889,  he  took  the  chair  at  a  meeting 
of  the  Society,  when  the  late  Sir  Douglas  Galton 
read  a  paper  on  the  "  Sanitary  Functions  of  Conn^ 
Councils. " 


GENERAL  NOTES. 


MILAN  EXHlBinox,  1906. — An  International 
Exhibition  will  be  held  next  year  to  cetebntte  the 
completion  of  the  Simplon  Taimel.  Attention  is 
drawn  in  The  Times  to  the  fact  that  the  time  for 
sending  in  applications  as  exhibitors  expires  (except 
for  live  stock,  plants,  &c.,  in  the  agricultural  section) 
on  the  31st  inst.  Application  forms  and  full  printed 
particulars  can  be  obtained  in  London  from  the 
Italian  Chamber  of  Commerce,  or  through  the 
London  Chamber  of  Commerce.  The  British 
Chamber  of  Commerce  for  Italy  in  Genoa  is  offer- 
ing every  assistance  to  intending  British  exhibitc«s, 
and  is  urging  the  imp<Htance  of  the  occasion  which 
the  Exhilnticm  offers  of  comparing  genuine  first-class 
Fritish  goods  with  thrir  many  misleading  imiutions. 
France>  GerauiDy,  Switzeriand,  and  Aostria-Hon- 
gary  are  taking  oflidal  interest  in  the  Exhibition,  and 
the  French  Parliament  has  been  asked  for  a  grant  of 
^18,000  for  expenses. 

New  Calkik)nja. — Mr.  Consul  Brophy's  report 
{No.  3431.  Annual  Series)  on  the  trade  of  New 
Caledonia  for  the  years  1903-4  does  not  suggest  a 
very  prosperous  or  improving  state  of  affairs  in  the 
settlement.  The  island  is  250  mites  long  by  an 
average  of  30  miles  broad,  but  the  total  white  popula- 
tion u  only  23.000,  of  whom  12,500  are  of  free,  and 
10,500  of  convict  origin.  The  town  of  Noumea 
contains  about  7iO0O  inhabitants,  and  of  these  s,ooo 
are  of  penal  origin.  Agriculture  is  almost  non- 
existent. Cattle  do  well^  espedalty*  Joigrdn  Ihe 
Digitized  by ' 
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north  part  of  the  island,  where  the  pasture  is  better, 
but  for  lack  of  a  good  market  the  cattle  breeders  are 
overstocked.  Sheep  imported  degenerate.  Nickel, 
ehrome,  and  cobalt  cues  are  found  in  large  quantities, 
but  owing  to  the  competition  of  Canadian,  Tnrkisb, 
and  other  deposits,  the  prices  obtainable  leave  little 
profit  to  the  mine  owner.  The  nickel  wes  of  the 
island  are  very  rich,  exceptionally  in  isolated  patches, 
containing  as  much  as  15  per  cent,  of  metal.  In  the 
great  Canadian  deposts  it  is  only  3  to  4  per  cent., 
but  there  it  is  found  as  a  kind  of  hye  product  in 
conjunction  with  copper,  which  is  not  the  case  in 
New  Caledonia.  Of  the  three  large  companies 
working  nickel  mines  in  the  beginning  of  1904,  one 
has  suspended  opo^tions  for  the  present,  ha\ing 
worked  out  its  principal  mine  at  Neponi,  and  another 
has  closed  down  its  mine  at  Vohn  for  want  of  capital. 
Something  is  hoped  from  the  deveto}HQent  of  coal 
deposits,  and  there  is  a  party  in  the  island  agitating 
for  a  resumption  of  ctimhial  transportatloD,  but  Mr. 
Consul  Brc^y  sees  little  likelihood  of  much  evy 
improrement  in  the  economk:  condition  of  the 
settlement. 

Foreign  Markets. — If  Mr.  Vice-Consul  Dundas 
is  right  a  good  deal  more  business  might  be  done  by 
British  traders  with  Roumanta  if  they  went  the 
right  'way  to  work.  In  his  report  for  1904  just 
issued  (No.  3432,  Annual  Series),  the  Vice-Consul 
complains  that  "Britidi  firms  will  not  do  business 
except  in  their  own  way,  and  unless  they  can  reap 
the  desired  profit.*'  Some  British  firms,  he'sayj^ 
"appear  to  consider  that  an  advertisement  is  in 
itself  an  oracle,  to  say  nothing  of  it  being  in  English," 
and  he  gives  an  illustration  of  ^ti^  methods  in 
Rou mania  worth  quoting.  For  some  time  he  has 
observed — his  report  is  dated  June  17,  1905 — "a 
large  and  expensive  advertisement  in  the  main  street 
of  Galatz.  Unfortunately  there  is  no  great  demand 
for  the  advertised  goods,  as  an  inquiry  by  the  firm  at 
this  Consulate  would  have  revealed.  But  the  still 
more  unfortunate  thing  is  that  the  advertisement, 
being  ia  English,  no  one  understands  it.  It  still 
hangs  on  some  rough  palings  surrounded  by  music 
hall  notices  and  pictures  of  munc  hall  singers.  It 
has  no  connection  with  such  matters,  but  more  than 
one  Roumanian  supposed  that  it  was  a  notice  inform- 
ing the  public  that  a  circus  was  coming  from  emctly 
where  no  one  kne<v,  and  people  went  their  way  no 
wiser  than  when  they  came."  The  Consul  says  that 
no  commercial  travellers  for  British  firms  have  called 
at  the  Consul  ate -General  during  the  past  two  years  in 
order  to  make  inquiries.  "  There  is  no  American 
Consulate  at  Galatz,  but  this  has  not  prevented 
Americans  travelling  for  American  firms  from  coming 
to  the  British  Consulate-General  to  make  inquiries 
and  seek  advice." 

Calivosma  and  Immiokants. — In  his  report 
upon  the  trade  of  California  (No.  3433,  Annual 
iieriea),  Mr.  Cunaul  Bennett  ptHnia  ouc  toat  bdiu,e 


British  subjects  decide  to  come  to  California  ordinary 
prudence  requires  that  the  conditions  of  the  coontry 
shall  be  carefully  inquired  into.  Fanning  in  Cali- 
fornia is  different  from  farming  ht  home,  and  an 
experience  gained  on  a  Briti^  farm  is  not  all  that  is 
required  to  make  a  successful  settler  in  California. 
Mnmberless  cases  are  recorded  in  theConsiil*Gesienl's 
ofl&w  where  British  nbjects  have  pnrchascd  land  id 
CaUfoniia  that  they  have  not  seen,  with  duutrou 
results  to  the  buyers.  If  people  at  home  wookl 
stay  a  moment  to  consider,  they  would  leoSse 
that  if  bargains  are  offered  to  tbeoi  there  is 
something  wrong,  as  Americans  on  the  spot  are 
shrewd  enough  to  pick  up  anything  good  od 
the  market.  "  Land  companies,"  writes  the 
Consul-General,  **  are  not  all  honest,  even  thoo^ 
they  advertise  thdr  schemes  in  the  best  LtKidoik 
papers,  and  especially  in  papers  of  a  xeUgians  cha- 
racter, and  even  representations  made  in  pofect 
futh  may  on  penonal  investigation  turn  out  to  he 
not  quite  what  the  reader  at  a  distance  thought  then 
to  be."  The  Consul-General  advises  (1)  never  to 
purchase  land  in  Caliibmia  until  it  has  been  per- 
sonally examined;  (2)  never  to  buy  land  at  aQ 
until  you  have  been  in  the  country  at  least  a  year, 
and  have  learned  all  about  crops,  markets,  laboor 
supply,  &c. ;  (3)  never  to  pay  a  premium  to  lean 
farming ;  (4)  take  a  berth  on  a  ranch  for  a  year  or 
so  whilst  you  look  about  and  gain  experience ;  (5> 
avoid  land  companies,  land  syndicates,  and  real 
'  estate  agents;  (6)  satisfy  yourself  as  to  why 
■  Americans  in  large  numbers  and  with  considerable 
capital  are  leaving  California  for  Cuba. 

Industrial  Hygiene. — In  connection  with  an 
ezhilHtion  to  be  held  next  year  at  Milan,  there  is  to 
be  a  competition  of  ^pliances  to  safeguard  against 
accidents,  and  the  folowisg  prizes  will  be  oflered  :— 
A  gold  medal  and  ^320  for  a  new  device  which  will 
suppress  the  danger  to  life  coming  from  a  contact 
formed  between  the  primary  and  secondary  circoits 
of  an  electric  transformer ;  a  gold  medal  and  _;^40  for 
a  crane  or  hoist  provided  with  a  simple  and  practical 
device  preventing  the  rotation  of  the  cranks  on  the 
•  descent  of  the  load ;  a  gold  medal  and  £it>  kg  a 
simple,  strong,  and  effective  apparatus  for  anttMsati- 
cally  stopping  cars  which  are  movuig  upon  an  iDcUned 
plane  in  case  the  traction  cable  should  break  ;  a  gold 
medal  for  a  practical  device  for  exhausting  and  col- 
lecting the  dust  formed  during  the  sorting  and  cutting 
of  rags  by  hand  ;  a  gold  medal  for  an  apparatus  for 
localised  exhaust  and  successive  elimination  of  dost 
produced  during  the  cardage  of  Sax,  tow,  hemp,  jute, 
&c. ;  and  a  gold  medal  for  an  effective  device  to 
prevent  the  diffusion  of  dust  in  places  where  the 
preparation  of  lime  and  cement  is  carried  on.  The 
competition  is  to  be  under  the  auspices  of  the  Asso- 
ciation of  Italian  Industries,  and  names  of  com- 
petitors must  be  sent  to  the  Secretary,  at  Foro 
Bonaparte  61,  Milan,  before  the  end  of  the  jHescrtt 
month. — Xature.  ^  t 
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NOTICES. 


SECTIONAL  COMMITTEES. 

INDIAN  SECTION  COMMITTEE. 

The  foUowiag  is  the  list  of  the  Indian 
Section  Committee,  as  appointed  by  the 

Council : — 

Sir  OwMi  Roberti,  U.A.,  D.C.L.,  F.S.A.  (Ckainnan  of 
tho  CouDCil). 

Sir  Wiltiam  Lee-Wimer,  K.C.S.I.  (Cluinun  of  the 

Committre). 
Sir  Fmnk  Forbet  Adam,  C.I.B. 
Lionel  R.  Aihbnraer,  C.S.I. 
Sir  AthelftMia  Bwncs.  C.S.I. 
Sir  Steuart  CoMb  Bsj^ey,  K.C.S.I.,  CLE. 
Thomms  Jewell  Bennett,  C.I.B. 
SIrU.  U.  BhownitCfKe*  K.C.I.E.,  U.P. 
Sir  George  Birdwood.  K.C.LE.,  C.S.I.,  LL.D  ,  U.D. 
H.  U.  Birdwood,  C.S.I..  M.A.,  LL.D. 

Ifajor  -  General  Sir  Owen   Tador  Btme,  G.C.I.E., 
1C.C  S 1. 

Sir  Cbnrlei  H.  T.  Crostlnmte,  K.C.S.I. 
F.  C.  Dnver*. 

Sir  Chnrle*  A.  Elliott,  K.C.S.L,  LL.D. 

Jamet  Fftirbaim  Finlfty,  C.S.I.  > 

Lo'd  Harrii.  G.C.S.L,  G.C.I.E. 

Colonel    .Sir    ThoaM    Hnngerford    Holdicb,  R.E., 

K.C.H.G.,  K.C.LE.,  C.B. 
Sir  PhUip  Perceval  Hutchins,  K.C.S.L 
Sir  John  Jnrdine,  K.C.I.E. 
Sir  Sejnnour  King,  K  C.I.E.,  H.P. 
Henry  Lnttman -Johnson. 

Sir  Charle*  Jame*  Lyall,  K.C.S.I.,  C.T.E.,  M.A.,  LL.D. 

Sir  Jiimet  Broadwood  Lyall,  G.C.I.E.,  K.C.S.I. 

Sir  James  Lyall  Mackay.  G.C  J<.G..  K.C.I.E. 

J.  M.  Uartean. 

General  J.  Michael,  CSX. 

Sic  Patrick  Flayfair,  CLE. 

John  David  Reet,  CLE. 

Ricfat  Hon.   Sir  JoHph  West  RMgcwM,  G.C.H.G., 

K.C.B..  K.Cs.1. 
FiHd.Hanhal   Eari   Roberts,  K.O..   K.P.,  G.C.H.. 

G.C.S.I.,  G.C.I.E..  V.C. 
AlnandoT  Rofert. 

Sir  Edward  Albert  Sassoon,  Bait ,  M.P. 

TV.  S-Srton-Karr. 

Sir  Charles  Cecil  Stovens.  K.C.S  I. 

Colonel  Sir  Richard  Cainac  Temple,  Bart.,  CiLE. 

Cannichaet  Ihomas. 

Thomas  H.  Thornton,  C.S.L,  D  C.L, 

Sir  Charles  A.  Tunwr,  K.C.LE. 

Alexander  Falconer  Wallace. 

Sir  Georre  Watt,  CLE. 

Sir  Raymond  West,  K.C.LB.,  H.A.,  LL.D. 

Field  -  Marshal  Sir  Oeorve  Stewart   While.  G.C.B., 

G.C.S.I.,  (J.C.M.G.,  G.CI.E.,  G.CV.O.,  V.C. 
Arthnr  N.  Wollaston,  CLE. 
W.  Martin  Wood. 
S.  Dlgby  (Secretaiy). 


COTTAGE   EXHIBITION  AT 
LETCHWORTH. 

The  instnictive  exhibition  of  model  cottages  which 
the  Duke  of  Devonshire  opened  on  July  25  on  the 
estate  of  the  '■  first  Garden  City,  Limited,"  and 
which  has  deservedly  attracted  much  attention,  owes 
its  existence  mainly  to  the  inspiration  of  an  article  in 
the  County  Gmtleman.  The  principal  cause  of  the 
serious  depopulation  of  the  nual  districts  is,  in  the 
opiniim  of  the  writer  oif  the  article,  Mr.  J.  St.  Loe 
Strachey,  the  laboorer's  increasiag  difficulty  m 
obtaining  house-room.  When  cottages  collapse 
from  decay,  very  few  houses  of  a  similar  class  are 
built  to  replace  them,  owing,  firstly,  to  the  cost,  and, 
secondly,  to  restrictive  by-laws.  The  prosecution  by 
a  local  authority  in  Sussex  of  Mr.  Justice  Grantham 
for  erecting  a  cottage  that  infringed  their  by-laws, 
and  the  demolition  of  a  bungalow  erected  by  another 
well-known  landowner  in  the  same  county,  have 
brought  the  second  of  the  obstacles  prominently 
before  the  public.  '<  The  adoption  of  these  ill- 
conadered  and  coercive  rules  and  regulations  in  so 
many  parts  of  England  has,"  says  Mr.  Sttachey, 
**  not  only  i»«Tented  cheaper  cottages  bong  erected 
within  the  areas  affected  1^  them,  but  has  also 
checked  the  application  to  the  manu&cture  of 
building  materials  of  the  inventive  ingenuity  and 
scientific  knowledge  which,  had  there  been  a  free 
field  in  cottage  building,  would  certainly  have  been 
applied  to  the  solving  of  the  cottage  problem." 
Apparently,  as  a  general  rule,  cottages  are  not 
allowed  by  the  rural  authorities  to  be  built  of  other 
miterial  than  brick  or  stone.  It  is  hoped  that  one 
result  of  the  exhibition  will  be  the  ultimate 
abandonment  of  this  narrow  limitation.  With 
respect  to  cost,  Mr.  Strachey  remarks: — *'At 
present  a  cottage  in  the  country  with  a  garden, 
which  is  essential,  costs,  not  counting  the  land 
on  which  it  is  built,  and  making  the  smallest 
posdble  allowance  for  fencing  and  laying  out  the 
site  and  providing  the  water  supply,  at  the  very  least 
£,2^0,  and  probably  more  if  the  cottage  stands  by 
itself,  and  is  not  semi-detached  or  one  of  a  row.  But 
4  per  cent,  on  /250  means  jf  10  per  year  ;  rates 
account  for  another  pound,  and  insurance  and  annual 
repairs  must  be  placed  at  at  least  a  pound."  Obviously 
the  labourer  cannot  afford  to  pay  more  than  j^8.  Is 
it  possible  to  build  a  ^^150  cottage  that  can  be  let  for 
such  a  rent?  A  ^^150  cottage  might  just  be  let  for 
^  a  year,  not  counting  anytlung  fw^site  or  water 
supply,  which  usually,  it  nDi;ilbec^^09^(w^fl^ 
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thrown  io.  But  there  Is  a  consensus  of  opinion 
amoBgat  Undowners  that  a  dwelling  providing  the 
necessary  accommodatioa,  cannot,  under  the  existing 
restrictions,  be  erected  for  jfiso.  The  large  and 
varied  ccdlectiOQ  of  houses  at  Letchworth  is  intended 
to  ahow  what  can  be  done  if  the  present  by-laws  are 
modified.  The  exhibition  is  indqiendent  of  the 
Garden  City  now  in  process  of  gradual  formation  on 
an  open,  elevated  and  pretty  utuation  in  Hertford* 
shire;  bat  the  local  buQding  regulations  are  any- 
thing but  restrictive,  and  the  idea  is  to  retain 
the  various  structures  for  permanent  use.  The 
cottages  built  for  competition  number  over  70,  of 
which  50  are  single  and  the  re^t  in  pairs  or  groups  of 
three  and  four.  Numerous  substantial  prizes  are 
offered  both  for  the  permanent  buildings  and  designs, 
the  latter  being  shown  in  the  spacious  sheds  erected 
for  the  accommodation  of  the  unemployed  who  were 
taken  down  from  London  itx  road-maldng.  In  the 
former  category  the  first  prize  (j^'ioo)  is  offered  for 
the  cottage,  detached,  and  complying  with  the 
following  requirements  : — ( i )  Number  of  living  rooms 
— one  living  room  and  scullery  or  kitchen-scullery, 
(2)  Height  of  Jiving  rooms— not  under  7  feel  6  inches. 
( j)  Number  of  bed-rooms — three,  with  two  fireplaces. 
(4)  Height  of  bed-rooms — not  under  7  feet  6  inches. 
Is)  Cubic  space  in  bed-rooms — 2,000  feet.  Class  II. 
Best  pair  of  five-roomed  cottages  (including  scullery 
or  kitchen-scnilery)  erected  at  a  cost  not  to  exceed 
j^300.  Class  III.  Best  group  of  three  or  four  cot- 
tages, cost  not  to  exceed  ;^3S  a  room.  Class  IV. 
Best  detached  cottage  or  pur  of  cottages,  cost  not  to 
'^'^^  35  room-  The  net  cost  in  each  case  to  be 
exclusive  of  architect's  fees  and  builder's  profits. 

One  of  the  points  to  be  taken  into  consideration  by 
the  judges  is  durability,  the  importance  of  which  in  a 
climate  like  ours  was  insisted  upon  by  the  Duke  of 
Devonshire  in  his  eminently  practical  speech.  The 
special  correspondent  of  Jhe  Times,  in  describing  the 
private  riew,  suggests  that  the  ^^150  standard  has 
been  too  prominent,  "The  result  seems  to  be  that 
most  of  the  architects  and  builders  have  laid  them- 
selves out  to  produce  the  prettiest  thing  they  could 
fat  the  money,  not  to  produce  a  sound  and  service- 
ab!e  dwelling  for  the  lowest  possible  cost,  which 
I  understand  to  be  the  real  object  in  view.  The 
general  impresnon  is  less  of  genuine  labourers' 
homes  than  of  tasteful  little  week-end  or  summer 
holiday  cottages  for  town-dwellers  whose  means 
do  not  run  to  a  country  house,  but  who  can 
affard  a  modest  pted-h-terre  amid  rural  surround- 
ings. There  is  a  great  and  growing  demand  for  such 
cottages,  and  in  some  districts  it  is  responsible  for  a 
good  deal  of  the  native  dispbcement  and  for  rising 
rents.  The  present  exhibition  contains  many  charm- 
ing specimens  which  will  appeal  to  persons  of  taste 
in  search  of  a  cheap  and  [wetty  rustic  roof  -  tree, 
and  no  doabt  it  will  stimnlte  building  among 
that  class.  This  is  very  well,  bat  it  is  not 
the  same  thing  as  housing  the  rnral  population." 
Some  who  have  visited  Letchworth  wiU  be  incltii«i 


to  agree  with  this  criticism,  but  certain  of  the  cot- 
tages are  plain  enough  for  anybody,  and,  what  is  more 
important,  there  is  no  lack  of  variety  in  the  mat  emit 
employed.  For  example,  cme  artistically  cooceivetl 
and  admirably-arranged  cottage  is  bn0t  prii^pall^  of 
timber  on  cona«te  fbmidatioD,  the  "  weatber-boafd- 
ing  "  bdng  treated  with  carbi^inenm  to  prevent  nt- 
t'ng.  In  the  case  of  another  ezhlUt  the  bticic  waBi 
are  covered  with  Portland  cement  and  rough  cast 
Amongst  the  special  piixes  is  one  of  a  hmMbed 
pounds,  given  anonymously,  for  the  cheapest  cottage 
in  the  exhibition,  consideration  being  bad  to  its 
soundness  and  suitability  for  a  rural  labourer  and  his 
famUy.  The  area  of  the  Letchworth  property  is  ex- 
tensive, close  upon  4,000  acres,  but  the  chief  exhibits 
are  conveniently  grouped  together  in  a  spot  near  the 
Icknield  Way,  the  ancient  Roman  road  that  extended 
from  Yarmouth  to  Land's  End,  and  quite  near  to 
the  new  station  that  hu  been  recently  f^iened  by  the 
Great  Northttn  Railway  on  the  main  line  from 
London  to  Cambridge. 

The  number  of  the  Building  News  for  July  28th 
contains  a  notice  of  the  cottages  erected  at  Letch- 
worth with  illustrations  of  several  of  tbeni.  The 
writer  says  that "  in  the  opinion  of  Messrs.  Parker  and 
Unwtn,  who  are  acting  as  adii-isory  architects  to  the 
Garden  City  Company,  the  problem  is  rather  *  How 
cheaply  can  we  build  a  good  cottage  ?  *  than  '  Hov 
good  a  cottage  can  be  built  for  ^150-'  In  tUr 
opinion,  if  a  good  cottage  cannot  be  built  &tr 
there  is  no  insuperable  reason  why  the  sum  dusld 
not  be  increased  tOjf  175,  tUs  being  metdy 
of  6d.  per  week  adjustment  in  rent  and  wages."  The 
writer  adds,  however,  that  this  is  the  crux  of  the 
whole  matter.  "  The  labouring  man  is  in  this  posi- 
tion : — that  his  employer  will  not  under  any  circuro- 
btances  pay  him  more  than  his  present  wage,  while 
his  landlord  cannot  let  him  his  cottage  at  its  pre.>ent 
rental.  The  wage  being  already  so  low  that  no  further 
economy  is  possible  in  clothing  or  in  food,  it  is  diffi- 
cult to  see  how  the  extra  sixpence  per  week  demanded 
by  the  landlord  is  to  be  found." 

The  writer,  referring  to  the  materials  used  in  the 
building  of  the  cottages,  says  of  Mr.  V.  Dunkeriejr, 
one  of  the  exhitntors : — "  He  has  used  two  new  mate- 
rials, employing  the  rapud  and  smooth-setting  Pytbo 
idaster  for  his  wall  surfaces,  and  asbestic  bricks  for  fan 
walls.  These  are  composed  of  lime,  sand  and  asbectic, 
and  are  machine-made  and  steam  dried.  They  are 
made  in  many  colours,  and  are  hard  and  true  of  arris, 
and  ring  well."  Of  other  materials,  the  writer  men- 
tions "  expanded  metal,  wire-wove  roofing,  the  mask 
partition,  and  uralite,  while  many  of  the  houses  are  et 
timber  construction  entirely.  All  have  red  -  tile 
roofs." 

It  is  worthy  of  note  that  in  1863,  when  the  Sortrty 
of  Ajts  offered  q>ecial  prizes  for  dedgns  for  eott^ei 
for  the  labouring  classes,  these  prizes  were  "tot  At 
most  approved  designs  for  cottages  with  three  bed- 
rooms in  each,  to  be  built  singly  or  io  pairs,  at  a  cot 
not  exceeding /loo  each."  f^^^^I^ 
Digitized  by  ^orOOQ  It: 
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DIAMONDS  AND  THE  DIAMOND 
INDUSTRY* 

In  1475  Louis  de  Berquetn  invented  the  great  art 
of  diamond  polishing,  and  in  1476  eslablii>hed  at 
Antwerp  the  earliest  knonn  works  for  the  purpose  of 
cutting  and  poU&hing  diamonds.  The  disturbed 
stale  of  that  part  of  Flanders  drove  the  diamond 
industry  to  Amsterdam,  where  it  flourished  unin- 
tenuptedly  for  upwards  of  three  centuries.  It  was 
not  untn  the  independence  of  Belgium  was  established 
in  1830  that  Antwerp  began  to  recover  its  posifion  as 
the  headquarters  of  the  diamond  industry.  After  the 
discovery  in  1870  of  diamond  mines  in  Cape  Colony, 
the  wages  earned  by  skilled  workmen  at  Antwerp 
increased  to  so  great  an  extent  that  some  of  the 
workmen  are  said  to  have  earned  wages  amount- 
ing to  as  much  as  from  ^^40  to  ^^48  a  week. 
Since  that  time  the  diamond  trade  of  Antwerp 
has  continued  to  increase  in  importance,  and  it 
now  equals  that  of  Amsterdam.  The  whole 
European  diamond  trade  is  centred  in  these  two 
towns. 

Diamond  cutting  is  diWded  into  three  separate  and 
distinct  processes—  (i)  cleaving,  (2)  btutage,  (3) 
cutting  and  polishing.  Cleaving  b  the  act  of 
dividing  the  layers  or  scales  which  form  the  crystal, 
an  operation  which  can  only  be  performed  in  one 
manner  on  account  of  the  flaky  formation  of  the 
diamond.  The  stones  have  to  be  divided  in  accord- 
ance with  the  running  grain  of  the  carbon  of  which 
they  are  composed,  and  any  attempt  to  divide  them 
in  another  way  would  result  in  their  being  split  and 
destroyed.  A  diamond  is  cleft  as  follows : — The 
rough  sttme  is  placed  in  a  small  metal  receptacle, 
with  the  side  of  the  diamond  which  it  is  desired 
to  cut  facing  downwards.  Over  this  receptacle  is 
placed  a  shaped  mould  which  is  securely  attached  to 
it.  Into  the  top  of  this  mould  is  then  pouted  liquid 
aluminium,  which  runs  into  the  shape  of  the  mould 
and,  after  being  cooled,  securely  holds  the  diamond 
in  the  required  position.  The  mould  is  then  removed 
and  tbe  stone  remains  fixed  in  the  aluminium  ready  to 
be  applied  to  the  cutting  tool.  The  machine  used  for 
the  cleaving  is  a  small  circular  saw  of  about  four  to 
live  inches  in  diameter,  which  rotates  at  a  high  rate  of 
speed  and  is  driven  in  the  ordinary  way  by  a  leather 
belt  from  the  running  machinery.  Tbe  saw  itself  is 
made  of  fiurly  soft  copper  with  a  prepared  edge.  To 
prepare  tbe  cutting  edge  of  the  circular  saw  it  is 
necessary  for  it  to  go  through  a  special  process  by 
which  diamond  dust  mingled  with  oil  is  forced  into 
its  edge.  "Diamond  cuts  diamond"  as,  after  the 
preparation  of  tbe  saw,  its  cutting  edge  is  embedded 
with  minute  grains  of  diamond  dust.  The  diamond 
is  then  applied  to  the  saw  in  a  similar  maimer  to  that 
in  which  wood  is  placed  against  a  circular  saw  in  a 


*  Tbe  ttatrments  of  fact  nadr  in  tliia  paper  rrst  upva  tbe 
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mill  with  the  alight  difference  dut  the  diamond  is 
held  immovable  in  an  instrument  ovetlianging  the 
saw  which  presses  it  gently  agunst  the  blade.  It 
frequently  ttdces  two  weeks  continual  work  to  cleave  a 
diamond,  the  duration  of  the  time  depending  entirely 
on  the  hardness  of  the  substance  of  tbe  stone  to  be 
cut.  The  most  difficult  stones  to  cut  are  those  of  double 
formation,  the  grain  of  whidi  is  interlaced,  thereby 
creating  greater  tesutance.  The  machine  used  was 
invented  some  years  ago  in  America  by  a  Belgian 
who  was  at  the  time  working  in  the  United 
States.  Before  its  invention  dianuMid  dost  Ux 
the  finishing  process  was  often  most  difficult  to 
obtain,  and  mannfactnrers  had  frequently  to  grind 
fragments  of  inferior  diamonds  1^  means  of  n 
hardened  steel  pestle  and  mortar,  but  nowadays  the 
supply  of  diamond  dust  is  always  abundant,  not  only 
"  for  the  requirements  of  the  factories,  but  even  to  be 
disposed  of  for  use  in  other  industries,  such  as  glass- 
cutting."  Before  the  coming  into  use  of  the  machine 
referred  to,  the  whole  of  the  process  of"  bnitagc  '*  bad 
to  be  performed  by  hand,  and  was  most  monotononi 
and  tiring  work,  the  shaping  of  larger  stones  in 
particular  necessitating  a  great  Ion  both  in  time  and 
labour. 

The  second  process  in  the  preparation  of  a  diamond 
is  its  primary  formation  before  tt  is  rndy  for  the  first 
cutting  and  polishing,  and  the  operation  is  carried  out 
by  means  of  mechanically  rubbing  one  stone  against 
aitother  until  the  desired  formation  is  achieved. 
Before  the  "  brutage "  takes  place  the  stones  are 
received  either  in  their  rough  state,  save  that  they 
have  been  washed  clean,  or  else  from  the  cleaning 
department  in  so  many  small  pieces.  The  mode  of 
procedure  is  as  follows  : — Two  diamonds  may  be  taken 
of  similar  tize  and  equally  hard  in  substance.  Each 
stone  is  fitted  into  a  brass  or  other  metal  cap  by 
melting  cement  in  a  gas  flame,  which  is  then  dn^iped 
into  the  aperture  of  the  cap,  the  diamond  being  fixed 
in  the  cement,  wUch  is  afterwank  cooled  and  aet  by 
being  plunged  into  cold  water.  Thus,  two  diamonds 
of  equal  dimensions  are  firmly  fixed  each  in  a  separate 
metal  cap  or  holder.  One  of  these  stones  is  then 
attached,  by  means  of  the  cap  which  holds  it,  to  a 
rotary  machine,  the  stone  torming  the  revolving 
centre.  The  other  stone  is  fitted  to  a  long  handle  or 
holder,  and  is  placed  against  the  revolving  stone  in 
the  required  position  in  a  similar  manner  to  that  in 
which  the  tool  is  applied  when  cutting  wood  or 
metal  in  a  laUie.  The  diamond  dust  which  is 
produced  by  the  rubbing  of  the  stones  together  falls 
into  a  copper  box  called  an  "  Eglisdr,"  or  diamond 
dust  box,  which  is  placed  immediately  below  the 
diamonds  being  worked.  This  dust  is  carefully 
preserved,  an<l  it  is  eventually  used  in  the  third 
operation  of  cutting  and  polishing. 

Cutting  and  poUshing  is  the  third  and  last  opera- 
tion in  the  preparation  of  a  diamond  previous  to  its 
sale.  In  this  process  the  stone,  which  has  been 
roughly  shaped  by  the  second  operation,  is  placed  in 
pofition  at  the  required 
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which  it  is  finnly  pressed  by  means  of  a  forked  ctamp, 
which  is  pressed  against  the  stone  and  locked  into 
position  with  a  key.  Great  skill  is  required  on  the 
part  of  the  workman  in  6xing  the  diamond  into  the 
holder.  Many  stones  of  one-eighth  of  an  inch  and 
less  in  diameter,  weighing  between  i  and  2  grains, 
have  as  many  as  50  to  100  facets  or  separate  cut 
faces,  each  at  a  different  angle.  Continual  practice, 
however,  facilitates  this  operation,  and  a  skilled 
workman  can  immediately  place  the  stone  in  the 
bolder  at  the  required  angle  ready  for  the  cutting  of 
another  facet.  When  the  stone  is  ready  in  the 
holder  it  is  placed  against  a  revolving  disc  of  soft 
steel  rotating  in  a  borizontal  position  at  a  speed  of 
some  3,000  revolatioDs  a  m'nute,  and  is  left  there 
untQ  the  required  facst  is  cut  and  polished.  The 
smface  of  this  d:s:  is  prepared  wiUi  a  mixture  of 
diamond  dust  and  [  ur.fied  olive  oil,  which  is 
rubbed  into  the  steel,  and  it  is  this  dust,  which 
comes  in  the  form  of  waste  from  the  second  opera- 
tion of  "brutage,"  that  effects  the  prolishing  of  the 
stones. 

In  olden  times  diamond  cutters  contented  them- 
selves with  cutting  as  large  a  number  as  possible 
of  small  facets  on  the  surface  of  a  atone,  regardless  of 
regularity,  and  without  taking  into  account  its  form  or 
size,  but  it  is  now  recognised  that  to  obtain  the  best 
results  and  sparkling  glitter,  a  diamond  most  be  cut  in 
a  regular  form,  so  that  one  surface  may  reflect  on 
another  thereby  showing  forth  the  hidden  light  and 
beauty  of  the  stone.  There  are  two  common  forms 
of  cutting  diamonds,  it  may  almost  be  said  there  are 
only  two  forms,  the  brilliant  and  the  rose,  the  brilliant 
for  stones  of  a  certain  uniform  thickness,  and  the  rose 
for  flatter  stones  and  layers  which  have  been  cut  from 
other  and  larger  diamonds.  The  cutting  of  a  brilliant 
is  the  process  which  best  shows  forth  the  lights  and 
reflections  contained  in  a  ^mond.  A  perfectly 
formed  brilliant  should  have  the  proportions  in  d^th 
from  the  upper  surface  or  sumnut  to  the  lower  point 
called  the  pyramid  or  pavilion  of  two- thirds  of  the 
diameter  of  the  stone  at  the  belt  or  middle.  Ttw 
summit,  or  crown,  of  a  brilli.int  should  have  32  facets, 
and  in  addition  one  large  central  facet  called  the 
table.  From  the  side  of  the  pyramid  it  should 
have  34  facets  and  one  small  facet  at  the  lower  point 
called  the  "  colette,"  making  in  all  58  facets,  and 
not,  as  has  sometimes  been  stated,  64  facets.  These 
facets  should  be  calculated,  divided,  and  regularly 
cut  in  such  a  manner  that  those  cut  on  the  pavilion 
of  a  diamond  may  reflect  the  light  on  to  the  facets 
cut  on  the  summit,  and  vice-versdj  thus  sbowmg 
forth  in  as  high  a  degree  as  possiUe  the  sparkle  and 
glitter  of  the  gem.  All  diamonds  are  cut  in  a  series 
of  stars,  one  being  formed  over  the  other.  On  looking 
through  the  flat  surface,  or  table  of  a  properly  cut 
brilliant  the  "  colette "  or  lowest  point  should 
appear  to  be  directly  in  the  centre  of  the  table. 
In  the  regular  cutting  of  these  facets  depends  the 
whole  beauty  of  a  diamond,  and  in  their  formation 
lies  the  secret  and  diflicnlty  of  the  diamond  trade. 


The  rose  is  a  more  usual  form  of  catting  diamonds,  of 
less  value  and  thinner  formation,  and  is  cQt  with  oat 
large  facet  at  the  base  and  24  triangular  facets  on  the 
summit.   The  thicker  stones  cut  in  this  naanncr,  with 

24  facets,  are  called  on  the  Continent  "  Roses  Cob- 
ronn^es."  Those  which  are  only  cut  with  12  or  ai 
facets  are  known  by  the  name  of  "  Roses  d'Anvers," 
and  form  one  of  the  chief  specialties  of  Antwerp. 
The  quality  and  value  of  a  diamond  may  be  roughly 
determined  by  examining  it  against  the  Ugbt.  In  a 
stone  of  inferior  value  there  appear  to  be  may 
lines  or  scratches,  whereas  the  more  perfect  stone 
is  recognised  by  its  purity  and  lack  of  marks 
in  the  grain,  and  also  by  its  regnlarity  of  for- 
mation. 

The  bulk  of  the  diamonds  worked  in  Belgium  and 
the  Netherlands  originate  from  British  possesskos, 
or  mines  owned  by  British  subjects.  The  diamonds, 
after  being  cleaned  and  weighed  in  their  country  of 
origin,  are  sent  to  merchants  in  London,  where  they 
are  sotted  and  put  up  for  sale.  The  stones  are  thai 
invariably  purchased  by  foreign  merchants  who  ha*c 
their  factories  abroad.  Thus  although  the  stoees 
come  first  to  the  United  Kingdom,  they  are  after- 
wards conveyed  abroad  to  be  cut  and  prepared,  and 
then  in  many  cases  returned  to  the  United  Kingdom 
to  be  3old  by  retail  dealers.  By  this  practice  the 
whole  of  the  diamond  industry,  with  its  profits,  is  lost 
to  the  United  Kingdom.  It  can  hardly  be  said  tha: 
low  wages  prevents  British  competition  in  the  dii- 
mond  industry.  The  average  wage  paid  to  diamcnd 
workers  at  Antwerp  range  from  I2s.  to  £2  lbs. 
per  week.    Thediamond  cutters  are  paid  fromjfr  8s. 

£1  4*-  PW  week,  the  shavers  from  ^4  per  week  up- 
wards, and  the  sorters  are  paid  wages  varying  from 
£1  5s.  to  £2  per  week.  The  workers  employed  in  sU 
the  branches  of  the  industry  at  Antwerp,  number  from 
4,000  to  5,000,  including  some  70  women  em  ployed 
on  the  lighter  work.  No  precautions  are,  or  can  be 
taken,  to  guard  against  dishonesty  in  the  workcn, 
but  cases  of  dishonesty  practically  never  occur.  It  it 
difficult  to  state  the  names  of  the  countries  to  which 
diamonds  cut  at  Antwerp,  are  sent,  or  the  vahie  at 
the  btones  exported,  as  no  statistics  on  tlie  sut^ect 
are  published.  A  diamond  is  so  sm-iU  an  object,  and 
one  of  so  great  value,  that  practically  all  the  diamonds 
exported  are  sent  out  of  the  country  without  the 
knowledge  of  the  Customs  officials.  In  the  Customs 
letums  for  1903,  is  a  note  which  states  that  owing  to 
the  ciisting  conditiom  of  the  export  of  cut  diamiiids 
it  is  impossible  to  give  details  of  their  value,  but  that 
from  infbrmation  received,  it  is  estimated  that  the 
value  of  the  exports  during  that  year  amounted  to 
/'3,340,ooo.  Precious  stones  are  admitted  free  of 
duty  in  Belgium,  and  there  seems  to  be  no  sofbcieni 
reason  why  this  valuable  industry  should  not  be 
canied  on  in  the  United  Kingdom.  It  ought  to 
be  possible  for  the  British  workman  to  learn  the 
art  of  diamond  cutting  in  spite  of  the  secrecy 
adopted  by  the  diamond  cuU^rs  as  to  their  method 
ofworkmg.        Digitized  by  Google 
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THE  SOUTH  WALES  COALFIELD  * 

A  good  deal  has  been  said  during  the  past  two 
iveeks  regarding  the  reported  acquisition  by  a 
German  Syndicate  of  a  steam  coal  area  in  South 
Wales.  Many  of  those  who  have  said  so  much  would 
have  done  better  to  make  themselves  acquainted 
with  the  actual  facts  of  the  case.  Fortunately  this 
is  a  very  easy  matter.  In  a  supplemental  report 
issued  some  time  ago  by  the  Commission  on  Coal 
Supplies,  and  printed  in  the  Iron  and  Cml  Trades 
Revuw^  the  subject  of  the  South  Wales  coalfield — 
one  of  the  largest,  and,  having  regard  to  its  extent, 
the  quantity  and  uneqnalled  qualities  of  the  steam 
coal,  it  contains  the  most  important  of  the  coal 
resources  of  this  couotiy — has  been  most  ably  and 
completely  dealt  with  Sir  William  T.  Lewis,  a 
member  of  the  Commission,  who  unquestionably, 
from  his  prominent  position  as  a  colHery  owner, 
his  acknowledged  eminence  as  a  mining  engineer,  and 
his  intimate  knowledge  of  this  great  coalfield,  was 
best  qualified  for  the  important  work  entrusted  to 
him  by  the  Commission.  There  are  separate  reports 
which  deal  with  the  relatively  small  and  neighbour- 
ing coalfields  of  the  Forest  of  Dean,  Somersetshire, 
and  Bristol,  but  I  shall  confine  myself  to  the  South 
Wales  coalfield,  and  more  especially  to  that  portion 
of  it  in  the  comity  of  Glamorgan,  from  which,  as 
will  be  seen  from  one  of  the  tables  in  the  report, 
nearly  70  per  cent,  of  the  total  annual  coal  output 
of  tie  coalfield  ii  at  present  derived,  nearly  half  of 
which  (47*3i  percent.)  is  shown  to  consist  of  steam 
coal. 

The  disco\'ery  of  these  steam  coal  seams,  which  has 
led  to  the  enormous  development  of  the  Welsh  coal 
industry  duiing  the  last  33  years,  and  which  has 
made  Cardiff  what  it  now  is — the  chief  port  of  export 
in  the  kingdom—is  well  worthy  of  mention,  and  has 
a  direct  and  important  bearing  upon  the  question  of 
the  duration  of  our  coal  resources. 

Speaking  from  my  own  knowledge  and  long 
experience  of  colliery  working  in  Wales,  I  should,  in 
the  first  place,  mention  that  the  coal  seams  previously 
almost  exclusively  worked  were  the  upper  and  bitu- 
minous coal  measures.  The  coal  obtained  from 
them,  other  than  that  used  for  domestic  purposes, 
was  ordinarily  converted  into  coke  for  blast  furnaces, 
and  nothing  but  coke  was  then,  by  statute,  allowed 
to  be  used  for  locomotives  on  account  of  its  smokeless 
character.  Many  English  and  French  railways  were 
then  supplied  with  coke  from  the  Welsh  collieries, 
some  of  the  colliery  owners  having  their  own  coke 
ovens  at  Nantes  and  other  French  towns,  and  the 
coal  being  sent  there  to  be  coked. 

As  regards  the  discovery  of  steam  or  "  smokeless" 
coal,  as  it  was  termed,  the  following  were  the 
circumstances  as  narrated  to  me  at  the  time  by  the 
late  Mr.  John  Nixon,  to  whom,  in  a  great  measure, 


•  Article  br  R.  Pricv'MmiiBiiii,  from  the  Inn  and  Ctal 
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we  owe  the  development  of  the  coal  industry  and  the 
first  introduction  of  Welsh  coal  into  France  and 
other  foreign  countries.  He  told  me  he  was  then 
the  agent  in  France  for  one  of  the  Welsh  colliery 
owners,  and,  happening  to  be  in  London  and  on 
board  one  of  the  Thames  river  steamboats,  he 
noticed  the  engine-man  looking  up  at  the  funnel  of 
the  steamer  and  shouting  down  to  his  mate  below, 
No  smoln."  E^mg  to  learn  Uie  cause  of  the  "  no 
smoke,"  Niz<»i  succeeded  by  tipi^ng  the  engine-man 
a  half-sovereign  in  ascertaining  that  he  and  his  mate 
were  tebting  some  "  smokeless  coal,"  as  he  termed  it, 
obtained  from  some  unpronounceable  place  in  Wales, 
and,  after  satisfying  himself  as  to  its  smokeless 
character,  Nixon  said  he  visited  the  locality  whence  it 
came,  and  found  the  coal  was  obtained  from  one  of  the 
many  Bne  steam  coal  seams,  now  well  known  to  under- 
lie at  great  depths  the  upper  and  bituminous  seams 
already  alluded  to.  The  pioneers,  however,  in  the 
working  of  steam  coal,  and  who  first  introduced  it  for 
steam  and  other  services  to  London,  were  the  Thomas 
family,  of  WannywUt,  the  unpronounceaUe  place 
alluded  to  in  Nixon's  story. 

In  Sir  William  Lewis's  report  full  particulars  are 
given  of  these  steam  and  other  coal  seams,  with  a  table 
giving  tbeir  varying  number  and  aggregate  thickness 
in  different  parts  of  the  coalfield.  In  the  county  of 
Glamorgan,  from  which,  as  aheady  stated,  about  70 
per  cent,  of  the  total  annual  output  of  coal  of  the 
entire  coalfield  is  at  present  derived,  there  are,  in  some 
parts  of  the  coalfield,  as  manj  as  42  seams,  with  an 
aggregate  thickness  of  124  ft,  6  in.  of  workable  coal ; 
in  other  parts  67  seams,  with  an  aggregate  thickness 
of  coal  varying  from  94  ft.  6  in,  to  84  ft.  10  in. ; 
52  seams,  with  an  aggregate  thickness  varying  from 
70ft.  II  in,  to  66ft.  Sin.;  and  i4aemn3,ofanaggre- 
gate  thickness  of  65  ft.  11  in.  The  exact  average 
aggregate  thickness  of  the  coal  seams  in  all  parts  of 
the  county  (taking  into  account  the  number  of  each 
group  of  seams)  is  91}  feet  of  workable  coal,  while 
the  average  aggregate  thickness  of  the  coal  seams 
throughout  the  entire  coalfield  is  exactly  7S  feet, 
irrespective,  however,  of  the  extent  of  each  coal- 
bearing  area. 

Although  the  number  and  aggregate  thickness  of 
the  workable  coal  seams  in  different  parts  of  the 
coalfield  as  shown  in  the  report  afford  a  very  good 
idea  of  the  great  extent  of  Uiecoal  resources  of  the 
Glamorganshire  portion  of  it,  they  do  not,  in  the 
absence  of  the  necessary  information  as  to  the  extent 
and  position  of  the  respective  coal-beating  areas, 
enable  the  quantity  and  average  aggregate  thick* 
ness  of  the  coal  seams  throughout  the  entire  coal- 
field to  be  correctly  ascertained.  The  table  given, 
however,  affords  a  striking  illustration  of  the  ex- 
treme care  and  judgment  shown  in  ascertaining 
the  correct  coal-bearing  areas  throughout  the  entire 
coalfield.  A  comparison  of  the  78  feet  average 
aggregate  thickness  of  the  coal  seams  as  obtained 
from  it  (irrespective  of  the  extent~«f  the  varioas 
coal-bearing  areas)  with  the  aet^ialy  keiQi^QjffieH 
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of  37*21  feet*  as  deduced  from  the  statement  In  the 
report  that  the  total  area  of  the  coalfieM  is  l,oco 
square  miles,  or,  ia  other  words,  640,000  acres,  and 
that  an'  acre  of  coal  i  foot  in  thickness  represents 
1,500  tons  of  it,  shows  that  the  35,723  mUlion  tons 
of  coal  estimated  in  the  report  as  remaining  un- 
worked  in  this  coalfield  owing  to  limitations  in  the 
coal-bearing  areas,  has  had  its  a\-erage  aggregate 
thickness  of  seams  reduced  to  the  lesser  figure. 

Accompanying  the  report  there  is  an  excellent  geo- 
logical map  showing  the  extent  of  the  coalfield,  with 
the  position  marked  upon  it  of  a  nnmber  of  sections 
of  tjrpical  strata,  and  showing  the  number,  depth,  and 
thickness  of  the  different  coal  seams.  The  extent  of 
the  let  and  unlet  coal  areas  has  also  been  carefullj' 
afcertained,  and  with  all  this  valuable  data  and  a  great 
deal  more  derived  from  an  intimate  knowledge  of  this 
great  coalfield.  Sir  William  I^wis  has  furnished  th<- 
Commission  with  a  most  valuable  and  reliable  esti 
mate,  from  which  it  appears  that  the  total  available 
coal  resources  of  the  entire  coalfield,  after  making  full 
allowance  for  loss  in  workmg,  due  to  coal  left  imder- 
ground,  faults,  and  other  causes,  including  a  dednc* 
tion  of  5  per  cent,  for  consumption  in  raising  the  coal 
are,  roundly  speaking,  36,919  million  tons,  or  con- 
siderably more  than  one-fourth  of  the  total  available 
coal  resotirces  of  the  United  Kingdom. 

As  a  striking  illustration  of  the  magnitude  of  these 
coal  resources  it  is  pointed  out  in  the  report  that, 
taking  the  output  of  364J  million  (364-72)  tons  during 
the  last  ten  years  (1894-1903.  inclusive!  as  a  measure, 
it  would  take  738  years  with  that  maximum  decennial 
output  to  entirely  exhaust  them.  These  figures,  how- 
ever, are  obviously  not  put  forward  as  an  estimate  of 
the  probable  duration  of  these  lai^e  coal  resources, 
inasmuch  as  tide  by  side  In  the  valuable  table  of  the 
annual  outputs  of  coal  in  the  entire  coalfield  the 
avnage  rates  of  increase  during  the  last  33  years  are 
most  correctly  given,  from  which  it  appears  that  the 
decennial  rate  of  increase  varied  during  the  last  30 
years  from  a  maximum  of  56-23  per  cent,  per  decade, 
o"*  4^  {4'56)  per  cent,  per  annum  to  31-1  per  cent, 
during  the  last  decade,  or  2-34  per  cent,  per  annum. 
The  average  rate,  however,  during  the  whole  period  of 
33  years  was  as  much  as  4r'3i  per  cent,  per  decade, 
eqnivalHit  to  3J  per  cent,  per  annum,  a  rate  which, 
if  maintained,  would  exhaust  the  whole  of  the  avail- 
able 36,919  million  tons  of  coal  in  considerably  less 
than  100  years,  as  the  total  output  of  coal  during 
Uiat  period  as  calculated  at  that  rate  would  be  35,371 
minioD  tons. 

The' average  rate  of  increase  of  the  total  output  of 
coal  does  not,  however,  give  anything  like  a  true  idea 
respecting  the  different  classes,  the  output  consisting 
of  two  distinct  items,  home  consumption  and  export 
coal,  each  differing  largdy  in  quantity  and  in  rate  of 
increase. 

Tne  export  coal  is  not  given  separately  in  the 
Tables  in  the  report,  owing  to  the  fact  that  the  ports 
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of  export  for  the  coal  outputs  from  some  of  the 
counties  are  indeterminate.  I  ha've,  however,  been 
able  to  ascertain  from  the  annual  coal  export  Tables 
given  in  the  appendices  to  the  report  of  the  Com- 
mission (Part  XI.)  the  annual  coal  exports  from  the 
ports  of  the  entire  coalfield,  and  also  from  the 
Glamorganshire  ports,  from  which  county  alone,  as 
already  stated,  70  per  cent,  of  the  coal  output  i*. 
deri\-ed,  and  I  have  prepared  a  Table  showing  the 
home  consumption  and  export  coal  separately,  with 
their  respective  rates  of  increase  during  the  33  years 
dealt  with  in  the  Tables  in  Sir  William  Lewis's  re- 
port. The  resnlts  obtained  are  very  strikiii£.  and 
afford  all  the  requisite  data  for  cotrectly  ascertaining 
the  past  average  rates  of  increase  and  the  decre- 
ments in  those  rates  during  the  period  in  qaesticD 
of  both  the  home  consumption  and  export  coal. 

Although,  as  in  the  case  of  the  output  of  coal  in 
the  United  Kingdom,  the  rates  of  increase  of  the 
home  consumption  and  export  coal  differ  greatly,  I 
find  the  decrements  in  the  respective  rates  have, 
during  the  period  dealt  "with  in  the  report,  been  ex- 
ceptionally large,  more  especially  in  the  Glana organ- 
shire  portion  of  the  coalfield,  which  with  poftioe!' 
of  Carmarthenshire  and  Breconslure  contain  neaih- 
90  per  cent.  (89-71  per  cent.)  of  the  total  resources, 
and  produce  70  per  cent,  of  the  annual  coal  oulpel 
of  the  entire  coalfield.  The  home  consumption  coa!, 
in  this  portion  of  the  coalfield,  ha^i  of  late  been  in- 
creasing at  a  comparatively  slow  rate,  and  ia 
quantity  it  is  now  largely  exceeded  by  the  export 
coal,  \yhich  more  than  trebled  in  the  first  two 
decades,  and,  although  still  increa^ng,  is  doing  so 
at  a  much  less  ra[ad  rate.  It  is,  in  fact,  the  excep- 
tionally large  decrements  in  the  rates  of  increase  of 
both  the  export  and  home  consumption  coal  which 
constitute  the  remarkable  and  most  faopefol  circosi- 
stances  in  connection  with  the  future  duration  of  these 
coal  resources,  inasmuch  as  their  continnance,  ic 
sfHte  of  the  large  increase  in  the  coal  exports,  woult*. 
as  the  following  brief  tabular  statement  shows,  result 
in  prolonging  the  duration  of  the  coal  resources  in 
this  portion  of  the  South  Wales  coalfield,  which  con- 
tains the  great  bulk  of  these  precious  seams,  for  at 
least  three  centuries  and  more,  beyond  the  period 
of  100  years  and  less,  which  (with  the  continuance 
of  a  constant  rate  of  increase  of  outpat  of  3} 
per  cent,  per  annum)  would  inevitably  witness 
thdr  complete  exhaustion.  I  would  add  that  the 
effect  of  these  exceptionally  large  decrements  in 
the  rates  of  increase,  mamly  due,  as  already  suted, 
to  greater  economy  in  the  woriting  and  cousomptiaB 
of  coal,  would  be  to  reduce  the  rates  of  increase 
to  a  nominal  figure,  in  the  short  space  of  a 
hundred  years,  as  shown  in  the  statement.  That 
appears,  therefore,  to  be  everything  to  jusdfy  th* 
belief  that  with  the  further  important  econooiie 
which  the  Coal  Commission  consider  practicable, 
there  will  be  no  actual  decrease  in  the  coal  output 
in  this  portion  of  the  coalGcl4  for  a  puich  hiyr 
Perio*'-  Digitized  by  GOOgJC 
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— 

Rftte  of  increase 
per  decade 
1890-1809  = 
I3*<>6  per  cent. 
Average  decre- 
ment =  40 '6) 
per  c«nt. 

Rate  of  increase 

per  dc'CikOc 
53-83  per  cent. 
Decrement 
—  48'3i  pvr 
cent. 

Total 
output. 

i*t  century . 
snd  „ 
3rt     „  . 
4tt>      „  . 

Tons. 
I,  J  3  7, 481 ,200 

Tons. 

i>9<*.7J4.ooo 

3,O2J,72J,O0O 

a^3,7a5,ooo 
a.o«3,7»SiO«> 

Tons. 

3,240,316,300 
3,38«,s84,5oo 
3088,584,500 
3.J«8.584,5oo 

5,4»,o6e,700 

7.98J.9091000 

I3.40S>9^7«> 

In  conclusion,  I  would  point  out  that,  although  the 
total  quantity  of  coal  calculated  to  be  worked  out  in 
the  Glamorganshire  portion  of  the  coalfield  (in  the 
event  of  these  large  decrements  in  the  rates  of  increase 
of  output  being  maintained)  only  amounts  to  about 
half  the  total  available  coal  resources  of  this  portion 
of  the  coalfield,  the  quantity,  by  a  mere  coincidence, 
is  almoit  exactly  what  &ir  William  Lewis  eitinates 
as  the  total  available  amount  of  our  Welsh  steam 
coal  resources,  viz.,  13,407  million  tons.  It  is,  how- 
ever, to  be  hoped  that  in  what  will  remain  of  the 
available  coal  resources  in  this  portion  of  the  coalfield, 
when  that  half  has  gone,  the  greater  pmtion  will 
comist  of  steam  coal. 


THE  MANUFACTURE  OF  COGKAC 
BRANDY. 

Pure  cognac  brandies  are  distilled  from  wines  pro- 
duced in  the  Cognac  region,  the  Charente  and  Charente 
Jnft'iieure,  and  are  classed  in  quality  by  the  district 
from  which  the  wine  comes.  There  are  the  "fine 
champagne,**  the  "  petite  champagne,"  "  borderies," 
"  finsbois,"  "  bois  ordinaires,"  and  "  bois  communs." 
The  "  fine  champagne  "  is  grown  in  a  district  of 
France  directly  to  the  south  of  Cognac,  comprising 
bair  a  circle,  of  which  Cognac  is  the  centre.  The 
"petite  champagne"  is  grown  in  a  district  which 
would  be  enclosed  between  the  first  half-cirde  and  a 
larger  one  paraiell  to  it,  at  a  distance  of  several  miles. 
The  "  borderie  "  is  produced  in  a  triangular  portion 
of  territory  immediately  to  the  north,  and  slightly  to 
the  west  of  Cognac.  Surrounding  these  areas,  but 
extending  a  greater  distance  to  the  west  and  to  the 
en»t,  is  the  region  in  which  is  produced  the  "  bois 
ordinaire,"  while  the  "bois  commun"is  produced 
between  the  last- mentioned  district  and  the  coast, 
directly  to  the  west  and  the  sontb-wcst.  The  "  bois 
commnns  "  are  also  produced  on  the  islands  of  K€  and 
Ol£ron.  The  wines  are  distilled  under  three  different 
au9|»ces.  (I)  By  the  "houillenr  de  crue,"  a  vine- 
yard owner  who  distils  his  own  product  and  sells  it 
to  the  manufacturer.  He  usually  possesses  one  still 
and  sometimes  two.  (z)  The  "  proprietaire,"  who 
distils  bia  own  product  and  that  of  his  neighbours, 


from  whom  he  may  buy  the  wine,  or  for  whom  he  may 
distil  for  remuneration  in  kind.  The  "  proprietaire  " 
may  possess  four  to  eight  stills.  (3)  The  "  merchant  '* 
who  owns  many  important  distilleries,  wherein  are 
reduced  to  brandy  the  wines  from  his  owp  vineyards 
and  purchased  wines.  When  the  wfaie  u  bought, 
the  producer  is  paid  in  accordance  with  the  degree  of 
alcohol  contained.  The  merchant  may  have  sixteen 
or  even  twenty  stills  in  each  of  his  establishments, 
with  a  capacity  for  reducing  40,oco  to  50,000  hecto- 
litres (880,000  to  1,100,000  gallons)  of  wine  into 
brandy  during  the  season. 

The  methods  of  distillation  vary  greatly  with  the 
kind  of  wine,  the  district,  and  the  person  who  has 
charge  of  the  distillery.  The  United  States  Consul 
at  La  RocfaeQe  says  that,  as  a  role,  all  Cognac  wines 
are  distilled  with  the  lees.  The  stQIs  emph^red  in 
the  champagne  district  are  usualty  simple  pot  stiUs, 
with  or  without "  chauffe-vb."  The  nmple  still  con- 
sists of  the  "choudiire,"  or  boiler,  the  "cbapiteau" 
which  connects  the  boiler  with  the  third  part,  and  the 
condenser  with  its  serpentines.  The  '*  chauffe-vin  " 
is  supposed  to  be  an  improvement  on  the  simple  still, 
by  which  seveial  hours  may  be  saved  on  each  opera- 
tion. It  consists  of  a  reservoir  connected  with  the 
boiler,  through  which  passes  the  pipe  of  the  "  cbapi- 
teau "  containing  the  hot  vapours  of  the  wine,  which 
warm  the  wine  to  a  degree  just  under  that  neceiaaiy 
to  produce  vapours  in  sufficient  quantity  to  be  con- 
densed.  Consequently,  when  the  bnler  is  emptied 
it  can  he  refilled  at  once  with  wine  at  a  tempera* 
tute  high  enoi^h  to  begin  to  give  off  vapours  at 
once  when  over  fire.  The  boiler  is  filled  with 
wine  by  means  of  a  pump,  if  the  still  has  no 
"chauffe  vin,"  and  from  the  "chaufTe  vin,"  if 
ha^-ing  one.  The  boilers  contain  usually  about  500 
Hties  ( 1 10  gallors)  and  the  liquid  is  e\'apotated  by  an 
urn,  but  mild  heat,  which  is  continued  until  the 
alcoholometer  indicates  that  the  distillate  contains  O 
alcohol.  At  this  time  it  is  found  that  from  one-fourth 
to  one-third  quantity  of  wine  has  passed  through  the 
condenser  and  this  distniate  is  called  "  brouUlis." 

In  the  small  distilleries,  a  still  is  filled  three  times 
before  enough  brouillis  is  obtained  to  commence  its 
redistillation.  In  the  larger  distilleries  the  products 
from  three  stills  are  united  in  a  single  still,  and 
another  or  second  distillation  commences,  by  which 
the  brouillis  is  converted  into  brandy.  This  is  called 
la  "bonne  chauffe."  The  "bonne  chauflFe"  is 
divided  into  thieeorfour  sections  as  follows: — Five 
per  cent,  of  liquor  which  leaves  (he  still  possesses  a 
highly  disagreeable  odour,  due  to  excessive  quantities 
of  concentrated  aldehydes  and  acetic  ethers,  of  a 
colour  often  greenish  or  white  called  "  la  t£te,"  or 
heading,  wluch  is  taken  into  a  receptacle  and  kept 
apart  from  that  which  follows.  The  quantity  may 
exceed  five  per  cent.,  depending  on  the  nature  or 
quality  of  the  wine.  These  headings  are  later  mixed 
with  another  bronillis,  or  with  what  is  called 
"  seconds."  This  alcoholic  heading,  in  condens- 
ing, has  washed  the  interior  of  the  serpentine 
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and  has  removed  certain  tnly  matters  iriiich  re* 
mained  in  the  spiral  from  the  precediDg  distillation. 
The  part  of  the  distillate  which  follows,  known  as  the 
"cffiur/'or  heart  of  the  "bonne  chauflfe,"  is  clear, 
and  consists  of  from  80  to  S5  per  cent,  of  alcohol. 
The  "cceur"  continues  to  tun  into  the  same  recep- 
tacle until  the  alcoholometer  indicates  that  the  liquor 
leaving  the  still  contains  50  per  cent.,  or  perhaps  55 
per  cent.,  of  alcohol,  according  to  the  wine.  When 
properly  carried  on,  this  process  lasts  about  dght 
hours,  and  the  liquid  contains  from  66  to  70  per  cent, 
of  alcohol.  This  product  is  brandy.  The  dtstillatton, 
however,  is  continned  until  again  the  alcoholometer 
registers  O  alcohd.  The  product  of  this  tlurd  part 
of  the  distiDatioD  is  called  "  queue,"  or  tailing,  and 
is  generally  added  to  the  next  lot  of  wine  placed  in 
the  still.  It  contains  from  20  to  24  per  cent,  of 
alcohol.  Sometimes,  howe\*er,  when  the  wine  is  very 
rich  in  alcohol  a  fourth  is  produced,  which  is  knon'n 
aj  "  seconds,"  and  consists  of  that  part  of  the  opera- 
tion wherein  the  distillate  reduces  its  strength  from 
60  to  20  degrees.  These  seconds  are  usually  added  to 
the  next  broulllis,  while  the  remainder  of  the  alcohol 
obtained— that  is,  from  20  degrees  to  which  in 
this  case  is  the  tailing— is  mixed  with  the  next  batch 
of  wine.  The  seconds  require  about  four  hours  of 
distiHation,  which  makes  t^  entire  process  last  about 
twelve  hoars.  This  length  of  time  of  course  applies 
to  the  "  bonne  chauflTe."  The  quality  of  the  brandy 
produced  may  depend  very  largely  on  the  purity 
of  the  copper,  of  which  the  boiler,  "chapiteau," 
and  serpentine  is  composed,  as  it  has  often 
been  remarked  that  the  oily  acids  attack  the  metal 
and  bring  away  in  the  distillate  very  perceptible 
quantities  of  copper  compounds,  which  are  disagree- 
able to  the  taste  and  are  probably  dangerous  to 
health.  Length  of  time  taken  may  also  mean  much. 
Wine  distilled  too  rapidly  may  force  its  fimies  too 
quickly  through  the  serpentine  to  be  condensed,  and 
consequently  some  of  the  elements  most  volatile  may 
escape.  Again,  the  point  where  the  heart  is  sepa- 
rated from  the  tailing  during  the  "bonne  chaulfe" 
may  influence  the  taste  and  quality  of  the  distillate. 
Certain  of  the  superior  alcohols  pass  earlier  in  the 
evaporation  and  the  others  later. 

There  are  also  what  may  be  described  as  compound 
stills.  These  were  in%*ented  with  the  object  of  pro- 
ducing brandy  direct  from  wine  in  one  operation  or 
distillation.  The  principle  of  all  these  stills  is  that 
of  a  "  chaoffe-vin "  and  boiler  combined,  in  such  a 
manner  as  to  obtain  the  complete  condensation  of 
vapours  which  leave  the  boiler,  thus  producing  a 
brouillis,  which  in  its  turn  is  re-distiUed.  The  con- 
densation is  generally  eifected  by  the  "  chauflTe-vin," 
and  the  brouillis  is  collected  in  another  or  secondary 
boiler,  in  which  is  enclosed  the  larger  one.  The 
heat,  which  is  furnished  by  the  alcoholic  vapours  of 
the  boiling  wine,  produces  a  distillation  of  the 
brouillis,  the  vapours  of  which  in  their  tnm,  are 
sent  into  the  serpentine  and  condensed  into  brandy. 
There  are  voy  Urge  numbers  and  varieties  of 


these  oompoond  stQls,  which  are  used  only  hi 
the  country  of  the  "bois,"  where  wines  ccntaiB 
very  much  less  aroma,  and  have  a  peculiar 
taste  which  is  called  "terioir,'*  or  savouring  of  the 
soil.  Ttie  brandies  produced  from  the  bois  wines 
are  usually  mixed  or  blended  with  the  highly 
aromatic  brandy  of  the  "champagne"  or  of  the 
"borderies"  districts.  Much  might  be  written  de- 
scriptive of  the  various  compound  stiUs,  vludi 
although  unchanging  in  principlCt  becomes  moee  and 
more  compIicBted  as  distance  increases  from  Cognac, 
the  centre  of  the  brandy  trade.  The  most  CfHOfdi- 
cated  tmes  are  used  in  the  districts  of  the  "  boii 
commons,"  and  espeoally  in  the  idands  of  R£  and 
OMron.  The  United  States  Consul  give  the  follow- 
ing description  of  the  method  of  distillation  as  prac- 
tised at  one  of  the  most  important  distilleries  be 
visited.  The  boilers  were  filled  twice  in  twenty -fow 
hours.  In  the  morning,  half  of  the  sixteen  stills  were 
hlled  with  wine,  and  had  produced  \ff  evening  the 
impure  alcohol  known  as  the  "  brooilUs "  or 
"  flegme."  In  the  evening  all  the  boilers  wen 
filled  with  wine,  and  the  next  DHxning  they  had 
produced  die  IvouiDis.  All  of  the  braoilKs  coUeetcd 
the  evening  hefixe,  and  the  mwning  foDowiiig,  bom 
twenty-four  diffisrent  stiQi,  is  divided,  and  placed 
in  eight  of  the  sixteen  stills,  and  is  snbmitted  to  a 
r«-distiUatI<Mi  or  rectification  called  "dovbling." 
The  other  stills  are  filled  with  wine,  as  ao 
the  morning  of  the  day  before,  in  order  to 
combine  the  process  regularly  and  withoot  inter- 
ruption in  the  same  manner  daring  the  entire 
season.  By  this  system  each  man  is  charged 
in  the  morning  with  the  filling  of  one  bcnler  with 
brouillis,  and  one  with  wine ;  in  the  eraning  t«o 
boilers  with  wine.  This  idea  is  the  diirect  result  of 
the  quantity  of  brouillis  produced  by  the  distiHatjaa 
of  wine,  one-third  so  that  three  btwlers  must  he 
filled  with  wine  and  distilled  by  each  man  in  ords  to 
have  sulficient  brouillis  to  fill  a  single  boiler  and 
commence  its  rectification.  Each  time  a  sdll  is 
filled  and  each  time  its  product  is  obtained,  whether 
broniUis  or  brandy,  a  declaration  is  made  oprn  a 
register  which  is  kept  continually  at  the  dispoatioi  of 
the  Government  regie.  Each  barrel  of  wine  before  it 
goes  to  the  still  is  numbered,  and  the_  still  into  which 
it  goes  must  be  known ;  its  degree  of  alcohol  is  aho 
inscribed  in  duplicate  on  a  register,  one  copy  of 
which  is  pUced  in  a  box  of  which  only  the  ofl&cials  of 
the  r£gie  have  the  key;  the  other  KXfpf  legnaias  oe 
the  register.  The  amount  of  brandy  {wodnced  fion 
that  particular  barrel  of  wine  must  be  in  prv^KXtioa 
to  its  alcohoUc  strength,  and  a  regbter  of  the  qoamilT 
obtained  in  bruuillis,  is  kept  in  the  same  manner  ts 
for  the  wine.  When  the  brouillis  in  its  turn  is 
distilled,  a  corresponding  record  is  kept  of  it,  and  of 
the  brandy  wliich  it  produces.  The  products  nc 
-  placed  in  casks,  each  of  which  is  numbered,  asd  the 
quantity  and  strength  of  alcohfd  therein  is  abo 
indicated  on  the  baneL  X^MS  alcohol  camt  be 
removed   froffl  i$|»izj9™feO®i&fe  ««■  «J 
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alcohol  be  broaght  to  tbe  premises  or  carried  from 
one  portion  of  a  town  or  city  to  another  without 
a  permit  from  the  r£gie,  of  which  permits  carerul 
records  are  kept.  The  permits  indicate  by  their 
colour,  white  or  pink,  whether  the  alcohol  repre- 
sented by  then  is  wine  or  some  other  source  than 
wine.  It  can  be  readily  understood  that  this  system 
renders  the  manipulation  of  alcohol  exceedingly 
difficult  to  persons  who  desire  to  use  it,  and  conceal 
the  fact.  Tbe  residues  of  tbe  wine  which  is  left  in 
the  still,  afler  the  broaillis  has  been  produced  may 
be  used  for  the  manufacture  of  fraudulent  liquors, 
but  at  Cognac  It  has  been  found  recently  that  it  is 
much  more  profitable  to  denature  these  residues  with 
Ihne  in  order  to  produce  tartar  salts,  which  contain 
from  48  to  52  per  cent,  of  pure  tartaric  acid.  For- 
merly, when  the  vintages  were  very  small,  owing  to 
the  ravages  of  the  phylloxera,  many  irresponsible 
people  added  to  the  wine  they  distilled,  rectified 
spirits  produced  from  beets.  The  large  quantities  of 
vine  produced  in  the  last  four  years  make  this  pro- 
ceeding practically  useless  from  a  financial  point  of 
view.  It  is  further  rendered  exceedingly  difficult  by 
the  new  regulations  of  the  French  Government 
represented  by  the  rfgie. 


THE  HOUSING  QUESTION  IN  GERMANY. 

The  housing  question  in  Germany  presents  much 
the  same  problem  for  solution  as  in  the  United 
Kingdom.  The  migration  of  tbe  people  to  the 
towns  consequent  opoo  the  growth  of  trade  has  in- 
creased enormoudy  the  population  of  the  towns, 
eq)ecially  of  those  with  more  than  100,000  inhabit- 
ants, and  housing  accommodation  has  not  been 
equal  to  the  demand.  Thus  in  April  of  the  present 
year  there  was,  says  Mr.  Consul-General  O^fpesx- 
heimer  in  his  report  on  the  trade  and  commerce  of 
Germany  just  issued  (No.  3,445,  Annual  Series),  in 
Frankfort,  133  single  room  lodgings  available  for  554 
applications,  so  that  not  even  one-fourth  of  the 
demand  could  be  satisfied.  The  disproportion  be- 
tween demand  and  supply  of  apartments  of  two  rooms 
vas  even  greater.  Only  one-sixth  of  the  demand 
could  be  met,  and  in  the  case  of  three-room  apart- 
ments half  the  niu[iber  of  applicants  only  found  what 
they  sought. 

The  annual  increase  in  the  population  ol  Germany 
Domben  800,000.  These,  as  wdl  as  those  already 
in  existence,  must  be  housed  |»:operly,  and  most  of 
them  must  be  housed  cheaply.  The  rapid  increase 
of  tbe  population  has  caused  a  rise  in  rents  generally, 
so  that  as  with  the  similar  classes  in  the  United 
Kingdom,  the  poorer  classes  are  spending  a  con- 
stantly increasing  percentage  of  their  income  in  the 
payment  of  rent.  Delay  in  the  solution  of  the 
liouiODg  qnesrion  is  dangerous  in  so  lar  as  it  com- 
plicates the  posstbility  of  any  remedies,  for  space  is 
limited,  and  as  far  as  it  u  required  for  cheap  housing 
difficult  to  replace  once  opportunities  have  been 


missed.  What  were  suitable  and  available  sites 
only  a  lew  years  ago  have  been  bought  up  by  tbe 
speculative  builder,  who  has  produced  luxurious 
bouses  along  luxurious  streets.  Then  tbe  prices  of 
building  materials  have  risen,  wages  are  higher,  and 
the  value  of  sites  has  increased.  The  Imperial 
Treasury  has  spent  15.000,000  maiks  since  1901  for 
the  purpose  of  pronding  housing  accommodation, 
but  this  expenditure  was  practically  limited  to  cheap 
apartments  supplied  for  Imperial  officials  at  low 
salaries.  The  Home  Office  has  in  some  instances 
encouraged  the  building  of  small  apartments  by 
letting  sites  on  prolonged  leases  (Erbbaurecht)  at 
reduced  rental  under  the  condition  that  artisans* 
dwellings  be  erected,  but  often,  as  in  the  case  of 
Schomholzer  Haide,  in  the  north  of  Berlin,  it  has 
disposed  of  Treasury  lands  to  builders  and  others  at 
the  best  possible  price  though  suitable  for  cheap 
lodgings,  and  has  thus  missed  rare  opportunities. 
Many  of  the  large  factories  have  spent  great  sums  in 
supplying  their  workmen  with  lodgings,  often  model 
dwellings.  In  some  instances  the  area  covered  by 
such  dwellings  practically  equals  that  of  large  vil- 
lages, as  in  the  case  of  the  chemical  w<wks  at 
Hochsti  but  tbe  objection  to  the  system  lies  in  the 
fact  that  the  tenancy  ends  -with  the  contract  of 
labour,  and  the  workmen  are  thus  easily  robbed  of 
the  possibility  of  an  independent  attitude  in  questions 
arising  between  employer  and  employ^. 

In  some  parts  of  Germany  building  societies  of  a 
charitable  nature  were  started  with  the  purpose  of 
building  cheap  dwellings  for  tbe  workmen.  Thus  in 
Rhenish  Prussia  there  exist  117  such  building 
Eocieties.  The  number  of  bouses  supplied  by  the 
societies  amounted,  up  to  April  1904,  to  4,242,  con- 
taining 9,020  lodgings  ;  62'5  per  cent,  were  built  for 
sale,  tbe  otbeK  for  letting.  Both  kinds  were  diiefly 
built  tm  the  plan  of  admitting  two  families.  The 
rents  are  on  an  average  20  per  cent,  cheaper  than  the 
ordinary  local  rents.  In  the  houses  for  sale  the 
workman  live  more  cheaply  too  after  ttie  deduction 
of  the  pajments  made  to  capital  account.  Yet  the 
financial  position  of  the  societies  is  in  most  cases 
satisfactory — 71  of  them  paid  an  average  dividend  of 
3-2  per  cent.  If  the  9,000  families  thus  housed  are 
on  the  average  calculated  to  consist  of  five  persons, 
45,000  to  46,000  pnsons  in  Rhenish  Pni^ia  owe 
to  these  building  societies  healthy  and  clean  house?, 
from  which  there  is  small  dsmger  of  ejectment,  and 
where  there  is  no  fear  of  increased  rents.  But  it  was 
only  when  a  Bill  was  put  on  the  table  of  the  present 
Diet  that  an  attempt  was  made  to  provide  a  remedy 
uniform  for  the  whole  kingdom. 

The  bill  in  one  of  its  parts  devises  means  to  remove 
the  causes  which  have  so  far  deterred  the  builder 
from  erecting  small  lodgings.  The  speculation  in 
sites  which  is  the  chief  reason  of  the  present  high 
rents  is  rendered  impossible  by  provisions  concerning 
tbe  planning  of  tbe  streets,  the  building  plans,  the 
frontage  line,  &c.  Whereas  the  jqesent  biulding 
plans  generally  favour  4Mpti^tie^«eir@]3bQTOti, 
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and  consequently  butldiogs,  with  a  great  number  of 
apartments  and  courtyards,  the  new  building  plans 
are  to  be  densed  on  a  footing  corresponding  to  the 
requirements  of  the  district,  so  that  quarters  that  are 
suitable  for  small  lodgings  shall  be  mapped  out  in 
shallow  sites  and  streets  of  lesser  width.  As  an 
inducement  to  the  building  of  small  lodgings  the 
contribadons  towards  the  road-making  are  to  be 
considerably  reduced  in  all  cases  in  which  healthy 
and  ^propiiate  lodgings  are  built  for  the  housing  of 
families  of  small  means.  Another  part  of  the  Bill 
regulates  the  police  inter^-ention  in  the  case  of  bad 
and  crowded  apartments.  In  communities  of  10,000 
inhabitants  and  more,  it  is  proposed  to  compel  the 
police  to  frame  lodging  bye-laws,  and  to  give  them 
power  to  frame  such  bye^Iaws  for  communities  with 
less  than  10,000  inhabitants.  These  bye-Iaws  must 
regulate  air-space,  the  separation  of  the  sexes,  the 
Bleeping  accommodation  of  employis  and  servants, 
&c.  Provisions  are  also  made  for  the  Inspection  of 
lodgings  tqr  sqxcial  officials,  the  communities  with 
more  than  10,000  inhabitants  being  forced  to  appoint 
a  Lodging  Board,  consisting  of  competent  persons, 
to  carry  out  such  inspection.  Thus  the  Bill  tackles 
the  housing  question  from  three  different  points  : — 
(1)  By  means  of  building  plans  and  building  regu- 
lations; (z)  by  means  of  reduced  taxation;  (3)  by 
the  introduction  and  supcr\-isiou  of  minimum  demands 
concerning  hygiene  and  morality.  It  is  thought, 
however,  that  it  does  not  go  far  enough.  The 
provisions  for  cheapening  of  lodgings  are  considered 
1^  many  to  be  insufficient ;  the  reduction  in  the  con- 
tribution towards  road-making  b  considered  inade- 
quate inducement  to  the  buflder ;  it  is  held  that  the 
lodging  bye-laws  should  be  made  compulsory  in  all 
communities  instead  of  permissive  where  they  do 
not  number  10,000  inhabitants,  and  the  question  of 
windows  has  been  entirely  ignored.  Yet  the  import- 
ance of  this  question  of  light  may  be  gathered  from 
the  fact  that  in  1900  Berlin  counted  24,000  so-called 
"  cellar  lodgings,"  so  that  5  per  cent,  of  its  inhabit- 
ants were  then  lodged  in  cellars.  There  is  nothing 
to  show  that  the  percentage  is  much  lower  in  1905. 


AN  INDUSTRIAL  REVIEW  OF  NEW 
SOUTH  WALES. 

Among  the  varied  information  contained  in  the 
various  statistical  retams  of  the  self-go\-eming 
colonies  few  are  of  greater  value  than  those  figures 
which  deal  with  the  internal  wealth  of  a  country  and 
the  employment — agricultural  or  manufacturing— of 
its  population.  The  Government  of  New  South 
Wales  in  its  Statistical  Register  for  1903*  is  no 
exception  to  the  rule  followed  in  certain  of  the 
colonies,  but  not  in  the  Mother  Country,  of  collecting 
information  as  to  wages  paid  in  factories  or  mining 
indnstries,  and  pnUishing  these  together  with  returns 
of  the  wages  paid,  and  value  of  output. 

*  Published  by  Wltliam  Appbg^tc  OuUick,  .Sydncjr, 
N.S.W.  1903.  Price  5S. 


Primarily,  of  course.  New  South  Wales  is  a  food- 
producing  country,  and  iiist  place  mast,  therefore,  be 
given  to  Part  XV.  of  the  Register  to  Agriculture 
matters.   In  agricultural  pursuits  65;2I3  males  and 
5,948  females  find  employment.   The  preparation 
dairy  produce  provides  occupation  for  1 5.208  male^ 
Uid  12,331  females.   Pastoral  pursuits  engage  a 
population  of  26,051  persons,  m^ing  a  gross  total 
of  124,751  persons  engaged  in  work  of  a  food-po- 
ducing  character.   The  value  of  the  principal  crops  in 
1904  amounted  to  ^8,358,924,  of  wliich  aeaiiy  one- 
half  or  ^^3,974,840  represents  the  value  of  the  wheat 
grown.    Second  place  is  taken  by  hay  of  a  valoe  of 
/"s, 121,934,  maize  coming  third,  with  crops  to  the 
value  of  ^712,160.   The  \-aIue  of  implements  and  I 
machinery  in  use  on  farms  during  the  year  endbs 
March  3(st,  1904,  was ^2,368,072  of  farming  machi- 
nery, ;f3oo,i07  of  dairying  machinery,  while  j(J'7io,!iS5 
is  returned  as  the  value  of  machinery  and  implements 
(the  latter  sometimes  agricultural)  on  pastoral  hold- 
ings.  As  regards  live  stock,  there  were  458,014 
horses,   1,880,578  homed  cattle,  and  26,656,501 
sheep.   Compared  with  1901,  there  is  an  aU-roou-i 
fall  in  numbers  due  to  the  severe  recent  drought.  The 
number  of  horses  was  then  486,7 16,  of  homed  cattk. 
2,047,454,  while  thenumberof  sheep  were  41,857,099. 
The  drought  period  was  a  time  of  hea\-y  wool  and 
meat  exports,  the  net  exports  of  wool  in  I90i-oi 
being  759,536  bales,  as  against  508,990    bales  ia 
1903-04 :  the  weight  and  value  of  the  frosm  meat 
expirted  fell  from  513,993  cwt.,  valued  at  j^585,69i. 
in  1901,  to  146,236,  valued  at  ;^2o6,i6o,  in  tgpj. 
The  quantity  of  butter  made  in  1903  amounted  to 
38,727,107  lbs.,  a  quantity  only  once  exceeded. 
Cheese  was  made  weigUng  4,748,176  lbs. — the  large;! 
quantity  for  nine  years.   The  weight  of  bacon  and 
ham  was  much  less,  being  7,864,771  lbs.,  as  against 
about  9,000,000  lbs.  and  1 1 ,000,000  lbs.  in  the  two 
preceding  years.   Even  the  total  production  of  mi% 
is  enumerated,  the  yield  being  about  130  millioo 
gallons.   Of  this  about  10  per  cent.,  or  12}  million 
gallons,  was  used  directly  on  the  farms  for  botter 
making;  about  2  per  cent,  was  used  ^milariy  for 
cheese  making.   About  75  percent,  was  separated  or 
sent  to  creameries  or  fiKtories,  the  balance  being 
used  on  the  farm  or  sold  for  other  purposes. 

Apart  from  the  population  engaged  in  pnrdy 
farming  pursuits,  factories  for  dealing  with,  the  bno 
produce  and  farm  factories  which  have  separate  staffs 
afford  employment  for  a  total  {wpulation  of  28,659 
persons.  The  value  of  the  machinery  and  plant  osed 
for  this  purpose  amounted  to  ^^516,155. 

Mining. — In  any  consideration  of  the  minenl 
wealth  of  New  South  Wales  first  [dace  most  he  given 
to  gold.  The  nnmbA  of  persons  employed  ws 
11,247,  of  whom  39r  were  Chuiese  engaged  in 
alluvial  nuning.  The  value  of  the  plant  in  t^ieratioa 
at  the  mines  was  j^953,97o,  the  qnantity  of  gold 
prodnced  bong  295,778  ounces,  valued  at  i,oSo,fla9. 
However,  in  regard  to  the  ndne  of  UuiMtpitt,  fint 
place  as  ivgards  ^«i«e^xjl^tM^§li^  of  wWdh 


Angu^t  4. 190S.  JOURNAL  OF  THE  SOCIETY  OF  ARTS*  9+9 


6,354,846  tons  were  mined,  and  were  valued  at 
j^2,3ig,66o.  The  value  of  the  plant  and  machineiy 
used  Id  coal  iniDmg  is  returned  as  i ,  7  70, 3 1 3 .  Next 
in  importance  comes  silver  (lead  and  ore),  of  which 
349,064  were  produced,  these  beinff  valued  at 
j^i,387,648.  The  total  value  of  the  minerals  pro- 
duced was  5,913,671,  bdng  a  nett  gain  of  ^£834,583 
over  the  value  in  1902.  The  production  of  tin  and 
also  of  copper  was  in  excess  of  that  during  any 
preceding  year,  the  value  of  the  tin  produced  by 
2,502  miners  being  ;^i55)7^3i  while  1,816  persons 
engaged  in  copper  mines  produced  copper  and 
regulus  to  the  value  of  ;f446,286. 

Manufactories  and  H'orks. — In  all  65,633  hands 
(of  whom  52,453  are  male,  and  [3,180  female)  are 
employed  in  3,476  establishments.  The  aggregate 
capital  value  represented  by  the  machinery  and  plant 
ii  estimated  at  j^7,oo9,8o6.  The  total  sum  paid  in 
wages  in  1903  amounted  to  /4,839,557.  The  in- 
dustries are  grouped  under  nineteen  main  headings, 
these  headings  being  subdi\-ided,  and  detailed  in- 
fotmation  given  in  each  case.. 

External  Commerce, — The  imports  during  1903 
amounted  to  a  gross  total  of  ;fz6,77Q,i69,  of  which 
j^i2, 792,252  was  composed  of  trade  with  other 
colonies  forming  the  Australian  Commonwealth, 
^6,65 1,820  with  the  United  Kingdom,  as  ^1,875,653 
(which  includes ;^i,ooi, 300  from  New  Zealand)  from 
the  rest  of  the  Empire.  The  total  from  foreign 
countries  amounted  to  ;^5i450,464,  to  which  the  United 
States  of  America  contributed  2,779,590,  Germany 
/i,828,io5,  and  Fiance  j^i,  733,593.  A  total  Customs 
revenue  of  ;^2,9C2,687  was  collected  00  these  articles. 
The  total  value  of  the  exports  in  1903  was  sHgbtly 
larger  than  the  imports,  being  ;^z6,738,iii.  The 
exports  are  divided  into  three  main  classes— (j)  that 
of  New  South  Wales  produce,  (2)  re-exports  of  other 
Ccnnmonwealth  produce,  and  (3)  re-exports  or  other 
produce.  Broadly  speaking,  nearj^7,900,ooosterling 
was  the  value  of  the  total  exports  to  all  Australian 
colonies;  of  this  about  ^^6,010,000  was  locally  pro- 
duced. To  the  United  Kingdom  the  total  exports 
amounted  to  ^7,560,000,  of  which  ;^5,866,ooo  was 
produced  locally.  Other  British  possessitBis  received 
jf3,3o6,379,  of  which  106,610  was  produced  in 
New  South  Wales.  The  total  sum  of  the  exports  and 
re-exports  to  countries  within  the  Empire  amounted 
to  ^^18,743,036.  The  total  sum  of  exports  and 
re-exports  to  other  countries  only  amounted  to 
^7.995,075,  of  which  the  United  States  took 
j^i,928,299,  Germany ^1,947,375,  France ;f  1, 866,487, 
andBrazil  ^£1,025,348. 


BRITISH  TRADE  IN  RUSSIA. 
Mr.  Consul  firove's  Report  on  the  trade  of 

Moscow  in  1904  (No.  3441,  Annual  Series),  shows 
that  the  United  Kingdom  is  losing  ground  in  its 
business  relations  with  Russia.  Take  mill  and  other 
machinery  excepting  agricultural.     From  1901  till 


1903,  the  ratio — roughly  i  to  2J  of  the  import — from 
the  United  Kingdom  as  compared  with  that  from 
Germany  was  approximately  the  same,  but  in  1904, 
whilst  the  import  from  the  United  Kingdom 
decreased  by  some  900,000  roubles,  that  from  Ger- 
many increased  by  1,400,000.  The  same  results  are 
seen  in  other  parts.  In  1901  the  value  of  the  import 
of  iron  and  steel  goods  from  the  United  Kingdom 
was  1,491,000  roubles,  as  against  5,230,000  roubles 
from  Germany,  their  respective  figures  for  1904  being 
1,138,000  and  5,021,000.  So  with  wire  and  wire 
goods.  The  imports  from  the  United  Kingdom  in 
1901  were  valued  at  740,000  roubles,  from  Germany 
3,095,000 ;  in  1904  the  respective  figures  were 
653,000  and  3,231,000.  Now  that  the  Russian 
Government  has  permitted  the  establishment  and 
official  recognition  of  bureaux  de  renseignements  as 
to  the  status,  &c.,  of  Russian  firms,  the  complaint  of 
British  commotial  travellers  that  they  can  Bnd  out 
nothing  as  to  the  status  of  firms  should  shortly  be  a 
thing  of  the  past.  From  her  geographical  position 
Germany  is  naturally  greatly  interested  in  the  Russian 
market,  but  Mr.  Consul  Grove  says  that  "  there  are 
very  many  Russians  who  would  sooner  deal  with  the 
British  manufacturer  if  they  were  sure  of  obtaining 
equal  inducements  to  those  which  the  German  offers, 
such  as  long  credit,  special  consideration  of  local 
taste,  quotations  in  Russian  weights  and  measures, 
coinage  and  language — whereby  is  undoubtedly  facili- 
tated the  transaction  of  buaness."  Against  this 
Mr.  Grove  says  he  can  diow  hundreds  of  ^tish  cata- 
logues sent  to  him  annually  in  EngUsh,  "  with  the 
national,  and  to  the  Russian,  often  incomprehensible, 
weights,  measures,  and  coinage ;  these  are  often 
accompanied  with  a  request  to  make  the  contents 
known.  If  it  proves  impossible  to  prepare  catalogues 
in  Russian— though  several  British  firms  do  so  now — 
catalogues  in  German  are  well  understood." 

The  difference  in  the  class  of  machinery  required 
in  Russia,  as  compared  with  that  used  in  the  United 
Kingdom,  should  be  borne  in  mind.  The  small  and 
weak  pony  in  Russia  cannot  draw  a  heavy  plough. 
TbeRusnan  and  Siberian  requirements  in  many  ways 
resemble  those  of  Canada.  Taking  into  consideration 
the  peasant's  general  ignorance  of  machinery,  and 
the  fact  that  tn  all  probatrilty  the  nearest  place  where 
repairs  could  be  effected  would  be  at  a  considerable 
distance,  Mr.  Consul  Grove  makes  the  following 
suggestions — (r)  Simplicity  of  construction ;  (2)  light- 
ness ;  (3)  depots  where  all  sorts  of  machinery  can  be 
shown,  and  their  construction,  &c.,  explained  in  the 
local  dialect  to  would-be  purchasers ;  (4)  interchange* 
able  parts  and  standardisation  of  machinery ;  (5) 
accuracy  of  manufacture ;  (6)  simplicity  of  arrange- 
ment ;  (7)  cheapness  and  easy  terms  of  payment ;  (8) 
careful  packing. 

The  employment  of  electricity  is  rapidly  increasing 
in  Russia,  and  Germany  still  has  the  lion's  share  of 
the  market.  The  installation  of  electric  lighting  in 
towns,  and  the  conversion  of  tramways  systems  to 
electric  traction,  &c.,  is  taking  place  in  vario^>  towns, 
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and  everywhere  it  is  being  done  by  Germans.  The 
number  of  motor  cars  and  tncydes  is  steadily  inaeas- 
ing  and  seems  likely  lo  continue  to  do  so,  but  Mr. 
Grove  says  that  the  only  maJters  be  has  seen  are 
French,  a  Tew  Germans,  and  one  or  two  so-called 
Russians,  bat  no  British.  Typewriters  again  are  now 
largely  used  and  are  to  be  seen  in  most  offices  in 
Moscow,  but  the  import  from  the  United  Kingdom 
is  quite  nominal.  Mr.  Grove  has  "never  been 
able  to  bear  of  a  single  machine  of  British  manufac- 
faclure."  Ceylon  and  Indian  teas  used  to  be  in 
considerable  demand  but  there  was  a  great  shrinkage 
in  1903  and  1904.  The  war  naturally  interfered  with 
the  import  rid  the  Siberian  railway,  and  so  tea  had 
mainly  to  enter  by  the  European  ports  which  may 
account  for  the  smaller  qoantity  imported,  but  the 
drop  is  remarkable.  In  1901  ibe  tea  imported  by 
Russia  vid  the  United  Kingdom  was  valued  at 
7.250,000  roubles,  in  1904  at  only  3,330,000.  There 
are  many  difficulties  in  the  way  of  trade  between  the 
United  Kingdom  and  Russia,  but  it  is  not  easy  to 
avoid  the  conclusion  that  this  trade  would  be  much 
larger  than  it  is  if  British  traders  were  more  alive  to 
the  possibilities  of  the  markets,  and  showed  greater 
readiness  to  meet  them. 


AUTOMOBILE  REGULATIONS  IN 
GERMANY. 

Regulations  governing  the  me  of  automobiles  in 
Germany  are  made  by  the  police,  and  are  always  sub- 
ject to  change  by  simple  order.  All  rules  are  strictly 
enforced.  On  anival  in  the  country  the  owner  of  a 
machine  must  go  to  pwlice  headquarters,  give  his 
name,  age,  place  of  birth,  &c.,  and  make  formal 
application  for  a  police  number.  No  action  can  be 
taken  until  after  twenty-four  hours  have  elapsed,  when 
if  no  objection  is  taken,  a  sealed  letter  wiD  be  given 
to  the  applicant  to  be  delivered  to  an  official  ap- 
pointed by  the  police,  in  most  cases  an  automobile 
manufacturer  or  agent,  who  will  fix  a  time  to  present 
the  machine  for  examination.  After  the  examination, 
a  sealed  letter  is  given  by  the  examiner  lo  the  owner 
to  take  to  the  police  headquarters.  If  all  regulations 
are  complied  with,  and  the  examiner  s  decision  is 
satisfactory,  after  twenty-four  hours,  a  police  number, 
a  foot  square  and  made  of  tin,  with  number,  &c. 
painted  on  it,  will  be  brought  to  the  owner  of  the 
machine,  with  a  charge  of  one  shilling  and  sixpence. 
The  sign  must  be  fastened  to  the  rear  of  the  car, 
and  a  lamp  must  be  so  adjusted  as  to  throw  a 
light  uptm  the  number.  The  following  are  a  few 
points  in  the  police  regulations  that  are  specially 
noted  by  the  examiner.  The  car  must  have  two 
separate  and  hanging  brakes,  each  brake  must  be 
capable  of  bringing  the  machine  to  a  standstill,  while 
at  a  ten  mile  pace,  within  twenty-six  feet,  and  the 
machine  must  be  capable  of  being  turned  in  a  street 
thirty>three  feet  wide;  it  must  emit  no  smoke 
or  smell :  the  exhaust  must  not  be  in  evidence  in 


the  streets ;  it  must  make  no  unnecessary  noise,  and 
it  must  be  a  safe  and  properly  constructed  machine. 
The  lampa  must  be  of  dear  glass,  and  throw  a,  light 
sixty- five  feet  in  the  daikest  night.  The  ateermg 
gear,  brakes,  and  horn,  must  be  so  placed  that  the 
driver  will  not  mistake  them  In  the  dark.  A  plate, 
with  name  of  the  machine,  where  made,  number  trf 
horse-power  and  weight,  must  be  in  a  prominent 
position,  and  the  machine  must  not  appear  in  the 
streets  or  on  the  roads  without  a  number.  No  one 
under  the  age  of  eighteen  years  is  permitted  to  drive 
an  automobile.  Police  printed  licenses  on  heavy 
linen  paper  are  given  free  of  charge,  and  must  alwa;^ 
accompany  the  aalomobile  for  police  inspection.  The 
license  is  always  subject  to  withdrawal.  The  Custoos 
duty  upon  a  machine  as  a  wlude,  landed  ta  Germany, 
is  about  4«.  2d.  for  tme  himdred  pounds  wd^t; 
lamps  and  detachable  fittings  are  subject  to  an 
addititioual  duty.  The  duty  on  four  rubber  tyres  b 
approximately  Ss.  4d.  Customs  duties  can  be  paid, 
subject  to  return,  when  the  machine  leaves  German 
soil  within  one  year,  and  the  Customs  seal  is  not 
broken,  or  off  the  machine.  The  American  Consul 
at  Aix-Ia-Chapelle,  says  that  an  ^merican  machiDc 
was  recently  refused  a  license  in  his  district  because 
all  the  above  regulations,  which,  as  before  obaen'cd, 
are  strictly  enforced,  were  not  complied  with. 


GUM  ARABIC  FROM  THE  SUDAN. 

The  trade  in  gum  arabic  from  the  Sudan  shows  an 
enormous  increase  during  the  last  few  mootbs.  while 
the  price  is  very  low.  During  the  insnnectioa  in  the 
Sudan  and  while  its  markets  were  closed,  gum  was 
unobtainable  from  that  region,  but  in  the  wake  of 
conquest  it  began  to  be  shipped  again  in  laf^e 
quantities  from  Kordofan,  and  the  high  price  that 
had  been  obtained  soon  dropped.  There  were 
exported  from  Egypt  21,790,000  pounds  in  1902  and 
18,939,747  pounds  in  1903.  All  Sudanese  products 
are  under  a  particular  disadvantage  from  the  high 
freight  charges  in  tbe  Nile  Valley.  Gum  is  gathered 
in  the  forests  of  the  Sudan  and  is  brought  to 
Omdurman,  opposite  Khartoum,  and  is  there  packed, 
wdghed,  and  forwarded  to  Cairo  or  to  one  of  the 
seaports.  There  are,  at  present,  three  grades  of  gum 
recognised  the  Sudan  goveniment.  The  first  is 
the  "hashab  geoaine  gedaref,"  the  second  is  the 
"gezira,"  and  the  third  the  *' talfa."  Tbe  first 
quality  is  soft  and  white  in  colour,  and  is  valued  in 
Europe  at  10  or  12  per  cent,  more  than  the  second 
grade,  which  is  hard  and  reddish  in  colour.  The 
gum  of  this  second  quality  is  packed  in  panjels  of 
from  370  to  385  pounds  and  is  shipped  in  double 
sacks.  The  first  grade,  which  is  bought  chiefly  by 
cliemists  and  druggists  is,  however,  packed  in  wooden 
cases  of  100  pounds  each.  The  trade  in  Egypt  is 
chiefly  in  the  hands  of  a  few  merchants  of  Cairo  v 
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HOME  INDUSTRIES. 

Fruit  Growers  and  Railway  Companies, — The 
Ch  airman  of  the  Great  Eastern  Railway,  in  lus 
statement  at  the  General  Meeting,  referred  to  the 
carriage  of  fiuit,  and  complained  that  growers  are 
"too  fond  of  adhering  to  old  methods."  The 
Departmental  Committee  of  the  Board  of  Agrical- 
ture,  lo  whose  report  reference  was  recently  made  in 
the  Journal,  found  that  "the  shortcomings  of  the 
Briti>h  growers  in  not  giving  sufficient  attention  to 
the  subject  of  grading  and  packing,"  have  much  to 
do  with  their  failure  to  compete  successfully  with  the 
forei^er.  But  the  shortcomings  are  not  all  with  the 
growers,  who  have  the  following  complaints  against 
the  railway  companies: — (i)  Exorbitant  rates;  (z) 
preferential  rat«  against  the  home  grower ;  (3)  pre- 
ferential rates  to  one  place  over  another  in  Great 
Britain,  unfair  incidence  of  charges  and  classification ; 
(4)  anpunctual  deliveries ;  {5)  bad  handling ;  (6) 
pilfering  ;  {;)  inadequate  service  in  many  places, 
and  unsuitable  vehicles  provided,  especially  on  goods 
trains  ;  (8)  delays  and  losses  in  connection  with 
empties  ;  (9}  difficulty  in  getting  the  companies  to 
pay  claims  for  damage  or  loss.  And  many  of  these 
complaints  are,  in  the  o[nnion  of  the  committee,  well 
founded. 

Boxes  -v.  Baskets. — The  introduction  of  boxes 
for  the  carriage  of  fruit  instead  of  baskets  is 
recommended  by  railway  companies.  Boxes  enable 
the  fruit  to  be  delivered  to  the  market  in  the 
same  state  in  which  it  is  delivered  to  the  company, 
for  no  pressure  can  affect  a  box,  and  any  number 
of  boxes  piled  one  upon  another  can  be  conve- 
niently packed  in  goods  waggons  in  a  way  that 
cannot  be  done  in  the  case  of  baskets.  It  may  he 
expected,  therefore,  that  boxes  will  soon  be  generally 
substituted  for  baskets,  but  much  more  remains 
to  be  done  before  fniit  is  carried  and  delivered  as 
promptly,  cheaply,  and  carefully  as  it  must  be  if  the 
home  fruit  industry*  is  to  have  fair  play. 

Pedigree  Slock  and  the  Meat  Trade. — t  or  many 
years  past  there  has  been  a  large  demand  in  the 
Argentine  Republic  for  British  pedigree  stock,  and 
the  cessation  or  diminution  of  the  demand  has  been 
expected  by  those  who  have  an  imperfect  appreciation 
of  the  possibilities  and  needs  of  the  Republic.  The 
steady  improvement  in  the  quality  of  the  meat 
exported,  and  the  rapid  growth  of  the  meat  trade, 
testify  to  the  wisdom  of  the  generous  purchases  of 
pedigree  stock  by  Argentine  breeders,  and  it  almost 
all  comes  from  the  United  Kingdom.  The  importa- 
tion  in  i<>04  wa^  about  double  that  in  1903,  and 
it  may  be  interesting  to  give  particulars  of  it.  The 
cattle  imported  were  1,124  shorthorns,  20  Herefords, 
26  polled  Angus,  14  red  polled,  and  7  Jerseys;  also 
2  vaiioos.  The  sheep  imported  were  2,559  Lincolns, 
92  Rambouillet,  145  Hinipshires,  232  Shropshires, 
19  Oxfords,  54  Roraney  Marsh,  80  T^esters,  and  83 
various.    The  horses  Imported  were  30  racehorses,  45 


Clydesdales,  22  Percherons.  5  Normans,  42  hackneys, 
9  shires,  13  Yorkshires,  i  Suffolk,  2  Shetland  ponies, 
and  2  others.  The  importation  as  regards  pigs 
were  431  Berkshires  and  61  Yorkshires.  By  a  new 
regulation  the  pedigree  has  to  be  produced  when  the 
stock  is  placed  in  quarantine  on  arrival  at  Buenos 
A)  res.  All  the  cattle,  sheep,  and  pigs  were  im- 
ported from  the  United  Kingdom  with  the  excepti<m 
of  the  Rambouillet.  and  of  some  bbeep,  m<»lly 
Lincolns,  from  New  Zealand  and  Australia,  which 
are  well  adapted  to  the  Argentine  climate.  The 
horses  also  came  from  the  United  Kingdom  for  the 
most  part.  This  year  the  Republic  has  taken  the  lead 
in  the  supply  of  frenh  meat  to  the  United  Kingdom, 
the  United  States  falling  to  second  place.  The  effect 
of  the  foreign  meat  trade  on  the  price  of  live  stock  in 
Argentine  is  shown  by  the  following  figures : — In 
1902  cross  bred  steers  were  worth  from  44  dols.  to 
48 dob.,  and  cows  from  34  dols.  to  36  dols. ;  in  1905 
they  are  worth,  the  one  from  75  dols.  to  80  dols.,  the 
other  from  65  dols.  to  75  dols.  In  the  earlier  year 
Ijincoln  wethers  were  worth  from  5  d(ds.  to  5  >8o  dols., 
and  ewes  from  3*20  dols.  to  4-50  dols. ;  in  1905  the 
respective  prices  were  9-50  dels,  to  lO'Sodols.  and 
9dob.  to  locfols. 

The  Motor  Car.— The  rapidly  increasing  use  of 
motor  cars  is  affecting  various  home  industries  to 
an  extent  as  yet  only  very  inadequately  appreciated. 
The  motor  can  do  pretty  well  everything  on  a 
farm  at  a  great  saving  of  cost ;  it  is  proving  of 
great  advantage  to  railway  companies  as  a  feeder; 
it  is  supplanting  the  horse  for  municipal  purposes; 
horse-drawn  barges  on  the  canals  will  soon  be  things 
of  the  past;  the  Post  Office  authorities  ate  nsing 
the  motor  more  and  more.  In  many  other  directions 
it  is  revolutioniung  industrial  conditions.  For  ex- 
ample, first-class  sea-side  hotels  are  being  prejudicially 
affected  by  it.  Visitors  who  used  to  stay  at  these 
hotels,  said  the  Chairman  of  the  Great  Eastern 
Company  at  the  General  Meeting  of  the  Company, 
have  taken  to  "  merely  running  down  for  the  day  on 
their  motors."  On  the  other  hand  the  motor  should 
help  many  inland  inns. 

The  Treatment  of  Foreign  Ships.— The  Select 
Committee  on  the  statutory  requirements  of  foreign 
ships  have  reported  and,  as  was  anticipated,  re- 
commend that  regnlations  as  to  ovedoading,  un- 
seaworthiness and  the  like  enforced  upon  British 
ships  shall  be  extended  to  foreign  ships  in  ports 
of  the  United  Kingdom.  A  foreign  ship  over- 
loaded with  cargo  taken  at  a  British  port  may  be 
detained,  but  there  is  no  other  penalty  pro«ded, 
and  no  requirement  as  to  marking.  The  Committee 
suggest  that  the  Government  should  endeavour  to 
arrange  for  the  adoption  of  uniform  rules  of  loading 
by  the  Governments  of  the  principal  maritime  coun- 
tries, and  that  power  be  given  to  the  Government  to 
apply  by  Order  in  Council  in  portfr^f  the  United 
Kingdom,  the  British  ml^zta  S^Clod^Q^oQhe 
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tnerchaQt  bhips  of  any  countty  not  complying  vith 
rules  as  to  loading  wliicli  are  not  substantially 
equivalent  to  those  in  force  in  the  United  Kingdom. 
The  Committee  also  recommend  that  Section  459  of 
the  Merchant  Shipping  Act,  1894,  should  in  future 
be  applied  to  foreign  as  well  as  British  shipR.  A 
British  ship  unfit  for  sea  by  reason  of  the  defective 
condition  of  the  hull,  equipments,  or  machinery  may 
be  detained,  and  it  is  proposed  to  treat  foreign  ships 
in  ports  of  the  United  Kingdom  similarly. 

The  Watch  7>b^.— Probably  no  home  industry 
of  the  minor  sort  has  in  recent  years  suffered 
more  from  foieign  competition  than  the  watch 
trade.  The  demand  for  highly  finished  and  costly 
vatches  is  no  longer  considerable.  There  will 
always  be  a  few  buyers  of  these  watches,  persons 
of  means,  to  whom  cost  is  not  a  primary  con- 
sideration, and  a  few  others  ready  to  make  some 
sacrifice  in  the  purchase  of  an  instrument  they  hope 
to  keep  as  a  life'long  companion.  But  the  general 
demand  is  for  cheap  watches,  and  largely  for  very 
cheap  ones.  Here  the  home  maker  cannot  compete 
with  his  foreign  rival,  more  especially  the  Swiss  and 
American.  The  latter  disposes  of  his  surplus  stock 
in  this  country  at  a  price  little  or  nothing  above  cost. 
By  keeping  his  machinery  fully  employed  he  produces 
at  a  minimmn  cost,  and  he  gets  rid  of,  say,  80  per 
cent,  of  his  output  in  his  own  country  at  a  price  that 
leaves  him  a  good  profit.  The  odd  20  per  cent,  it 
pays  him  indirectly  to  sell  here  at  a  price  which  may 
be  said,  roughly,  to  be  10  per  cent,  lower  than  the 
British  maker  can  turn  out  the  same  article.  Much 
of  the  watch  trade  done  by  Americans  in  the  United 
Kingdom  is  in  '*  movements,"  and  the  price  accepted 
is  so  low  that  it  has  led  to  an  ingenious  device  for 
checkmating  American  enterprise  in  this  particular 
direction.  American  "movements  '*  have  been 
bought  up  in  large  numbers,  and  sent  back  to  America 
for  re-Sale.  As  there  is  no  duty  upon  the  re-im- 
poitation  of  American  manufactures,  and  the  cost  of 
the  transport  of  these  particular  goods  is  insignificant, 
a  substantial  profit  has  been  made  on  the  re-sales. 
So  serious  has  been  the  eifect  that  American  watch 
firms  located  in  this  country  now  require  a  guarantee 
from  wholesale  buyers  that  they  will  not  re-sell  to 
persons  intending  to  send  back  the  "  improvements  " 
to  America.  The  largest  watchmakers  in  the  United 
Kingdom  are  the  Lancashire  Watch  Company, 
Limited,  with  headquarters  at  Prescot.  The  Com- 
pany was  formed  by  the  late  Lord  Derby  and  other 
Lancashire  gentlemen  to  manufacture  ctnui^ete 
watches  on  a  large  scale  where  all  branches  could 
be  centralised,  and  machinery  employed  to  the  fullest 
extent.    It  does  not  cater  for  the  very  cheap  trade. 

The  Letckworth  Exhibition. — The  cheap  cottage 
exhibition  at  Letchworth  is  now  open,  and  will 
be  for  the  rest  of  the  month.  Its  promoters 
claim  that  it  demonstrates  that  cottages  adequate 
to  the  wants  of  a  hbonrer's  family  of  the  normal 


character  can,  under  ordinaiy  tnwnl  ccmditkiis, 
be  erected  for  /ISO.  And,  taken  literally,  tlui 
statement  is  correct.  The  actual  cost  of  materiik 
and  construction  b  not  more  than  ;Ci50.  Bnt  it  has 
to  be  remembered  that  this  sum  does  not  include  any 
fee  for  design ;  the  building  material  must  be  obtained 
cheaply  near  the  site ;  there  must  be  no  restiictite 
by-laws.  Nor  does  the  ^£"150  cover  any  pro6t  fof 
the  builder,  or  the  cost  of  the  land.  What  the 
exbilntion  shows  is  that  a  landowner  anxious  to  house 
his  villagers  properly,  well  placed  for  materials  and 
labour,  and  &ee  of  restrictive  bye-lawrs,  can  pat  ti)< 
good  cottages  for  jflSO,  which  will  enable  him  to 
allow  villagers  to  rent  them  at  a  price  within  iSatos 
means,  and  suificlent  to  return  4  per  cent,  upon  the 
capital  invested.    (See  ante^  p.  939). 

Carpet  Designing. -^SxitxAi  carpet  manufacturen 
have  their  own  causes  of  complaint  in  the-nkattet 
of  foreign  competition.  One  of  them  relates 
to  designs.  Many  of  the  large  firms  have  a 
designing  department,  costing  perhaps  £zjaoo  ot 
£3,000  a  year,  whose  business  it  is  to  dedgn  new 
patterns  for  carpets.  As  soon  as  these  pattenu 
are  delivered  German  agents  go  round  to  the  retail 
shops  and  buy  a  yard  or  two  of  the  new  pattern  to 
imitate  and  copy  it  on  cheaper  material.  In  this 
way  they  are  able  to  sell  what  looks  to  the  unedocaled 
eye  a  pattern  carpet  similar  to  the  one  from  which  it 
is  imitated  at  a  price  much  below  the  cost  of  the 
English  article.  The  German  is  within  his  legal  li^it, 
and,  provided  he  exercises  a  certain  prudence  in  imita- 
tion, it  is  not  easy  to  see  bow  Britidi  finns  can  be 
protected  from  this  particolar  fonn  of  nniair  con- 
petition.  It  is  not,  of  conne,  suggested  that  caipct 
designing  in  Germany  is  not  common,  or  that  in  «»• 
paratively  recent  years  there  has  not  been  conudetabk 
improvement  in  the  manufacture  of  German  carpets. 

£lectri£tU  Supply.— 'As  having  some  bearing  upon 
the  battle  still  raging  between  the  exisitiag  dectiical 
companies  and  the  Administrative  County  of  London 
and  District  Power  Company,  it  may  be  noted  that 
the  Borough  Council  of  Stepney,  which  has  the  most 
economical  electrical  undertaking  in  London,  has 
entered  into  an  agreement  with  the  company  fot  the 
purchase  of  a  bulk  supply,  as  have  the  local  authorities 
of  Bexley  and  Barking,  while  the  Corporaticoi  of 
Croydon,  which  is  the  largest  and  one  of  the  mo^t 
successful  electrical  undertakings  in  the  south  of  Eng- 
land, is  supporting  the  Bill  promoted  by  the  company. 


CORRESPONDENCE. 


COAL  IN  INDIA. 

I  have  just  received  (at  Kargil  in  Baltistan)  the 
Society  of  Arts  Journal,  dated  9th  June,  1905.  It 
contains  a  very  short  note,  "  Coal  in  India,"  which  is 
a  bundle  of  mistakes  from  beg^aning  ta  end,  and  if 
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written  by  one  altogether  ignorant  of  Indian  geo- 
graphy. 

1.  Coal  has  not  been  found  id  the  vicinity  of 
Srinagar.  The  coal-field  reforedto  in  theGeological 
Siwey  of  India  for  1904  is  in  the  Jammu  State. 

2.  The  "  course  "  of  the  railway  will  not  depend 
upon  <'  the  positum  of  the  coal  in  the  Jammu  hUls." 

3.  The  coal  has  no  "  tendency  to  coke,'*  whatever 
the  writer  may  mean  by  the  expression. 

4.  The  coal  seams  near  Namma  may  contain  a 
considerable  proportion  of  moistuie,  most  coal  does, 
but  that  would  not  make  their  value  small.  From 
the  context  one  might  suppose  Namma  had  some- 
thing to  do  with  Jammu  or  Srinagar,  instead  or 
being  the  name  of  an  affluent  of  the  Myetrye 
(^faBltu)  that  falls  into  that  river  near  the  capital  of 
Hsipaw,  one  of  the  Northern  Shui  States. 

I  am  led  to  writing  the  foregoing  from  the  general 
accuracy  which  characterises  the  extracts  in  your 
Juii/  nal  that  refer  to  Indian  affairs.  I  have  not  seen 
the  geological  report  for  1904  yet. 

C.  M.  P.  Wright,  M.I.M.M. 

Srinagar,  Kashmir. 
July  ^th,  1905. 

[The  note  in  question  was  based  upon  an  article  in 
a  Calcutta  weekly  paper,  before  the  Report  of 
the  Geological  Survey  of  India  had  been  received 
in  JECngland.  The  last  paragraph,  teferring  to  coal 
seams  near  Xamma,  was  not  intended  to  indicate 
any  connection  with  Jammu  or  Srinagar,  but  was 
added  as  coming  under  the  heading  of  the  article, 
'*  Coal  in  India.".— Ed.] 


BRITISH  TRADE  WITH  ROUMANIA. 

Referring  to  the  remarks  made  in  the  last  issue  of 
the  youmal  regarding  the  possibilities  of  extending 
British  trade  in  Roumania  (see  ante  p.  938),  I  should 
like  to  add  that  during  my  last  vint  to  that  country, 
I  noticed  a  growmg  deure  on  the  part  of  several 
Roumanian  firms  to  increase  their  commercbl  rela- 
tions with  this  country,  but  they  complained  of  the 
indifference  of  British  manufacturers  or  merchants  to 
conform  to  the  prevailing  trading  customs,  and  that 
they  do  not  send  enough  travellers,  or  care  to  appdnt 
local  agents  to  push  their  goods. 

In  view  of  the  improved  legislation  regarding  the 
exploitation  of  forests,  mines,  and  with  particular 
reference  to  the  development  of  the  petrolenm  oil 
fields,  and  the  encouragement  given  by  the  Govern- 
ment for  the  establishment  of  industrial  concerns,  the 
nation  of  light  railways  for  private  use,  &c.,  there 
ought  to  be  an  inducement  for  bona  fide  investors 
and  contractors  to  vi^t  that  country  and  investigate 
matters  for  themselves  on  the  spot,  and  keep  aside 
the  unscrupulous  speculators,  of  which  there  are  a 
large  Dumber  to  be  found.  It  must  be  pointed 
out  that  a  great  many  of  the  past  failures  of  doing 
good  business  in  Roumania  are  traceable  to  such 
bad  connection^  on  both  sides,  and  to  the  lack  of  the 


cbaracterisitic  soundness  of  Englibh  business  prin- 
ciples, and  insufficient  knowledge  of  the  require- 
ments of  the  people  and  country. 

In  a  recent  conversation  which  I  had  with  His 
Excellency  the  Roumanian  Miniater  here,  I  ventured 
to  suggest  that  it  would  be  ad\-isaUe  to  have  trans- 
lated into  English  the  new  laws  bearing  on  the  sub- 
ject of  exploitation  of  mines,  forests,  erection  of 
railways,  &c.,  and  to  have  the  same  widely  circulated 
among  interested  parties.  The  Roumanians  have 
learned  to  know  that  only  with  plenty  of  capital 
and  with  good  organisation  can  success  be  attained. 

L.  Gastes. 

3a,  Victoria-itroet,  WcttmiDater,  London,  S.W. 
»t  August,  1905. 


GENERAL  NOTES. 


The  Suez  Canal.— Some  interestfaig  particnlars 
are  given  as  to  the  growth  and  present  dimensions  of 

the  Suez  Canal,  by  Mr.  Consul  Cameron,  in  his  re- 
port on  the  trade  and  commerce  of  Port  Said  (No. 
3448,  Annual  Series)  just  published.  The  navigable 
dimensions  of  the  canal  in  1905  are  practically  double 
what  they  were  twenty  years  ago,  the  superficies  of 
the  vertical  profile  having  been  increased  from  about 
320  to  580  square  metres  in  the  ordinary  channel,  and 
to  740  square  metres  in  the  nomeroos  gares,  or  cross- 
ing places,  the  dredging  being  so  carried  out  as  to 
exceed  the  limits  origmally  agreed  upon.  The  foQow- 
iog  details  are  taken  fi-om  a  memorandum  furnished 
by  M.  Perrier,  the  chief  engineer  of  the  company,  to 
Mr.  Consul  Cameron.  From  1869  to  1875  the  canal 
retained  its  depth  of  26  feet  3  inches,  and  its  bottom 
width  of  72  feet  throughout  its  length  of  99  miles. 
The  crossing  places  were  about  10  kilometres  apart, 
each  being  about  1,100  yards  long.  From  1875  to 
,  1884  the  first  improvements  were  nude  in  straighten^ 
ing  and  widening  the  cun'es.  During  1887  and  1888 
the  canal  was  widened  half  a  metre,  the  bottom 
width  being  reduced  (on  thesameslopes)  to  18 metres. 
This  extra  depth  allowed  the  tnmsit  of  vessels  with  a 
draught  up  to  25  feet  7  inches.  Fnmi  1888  to  1895 
the  bottom  width  was  increased  to  108  feet,  and  the 
curves  were  also  improved.  The  result  was  the  dimi- 
nution in  time  of  transit  which  had  already  been 
shortened  by  the  use  of  the  electric  light  since  1887, 
and  ships  could  now  pass  at  any  point  of  the  straight 
reaches  of  the  canal,  instead  of  only  at  the  crossing 
places.  From  1898  to  1904,  owing  to  the  in- 
creased dimensions  of  ships,  larger  passing  stations 
were  commenced,  some  twenty  in  number,  at 
intervals  of  3  miles,  each  passing  stati<m  having  an 
effective  length  of  820  yards  with  approaches  of 
328  yards  at  either  end.  At  each  the  bottom 
width  of  the  canal  is  50  yards,  the  width  at  the 
water  level  o\*er  100  yards,  while  the  depth  of 
the  passing  station  itscJf  is  9^  metrtfT*  AtlluLiu^e 
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time  tlie  depth  of  Z\  melres  in  the  channel  had  been 
increased  to  29^  Teet,  so  that  on  January  t,  1903,  a 
draught  of  26  feet  3  inches  was  allowed  instead  of 
25  feet  7  inches.  The  work  of  deepening  the  channel 
is  steadily  proceeding  with  the  intention  of  arriving 
at  a  uniform  depth  of  31  feet.  From  kilometre  61, 
near  El-Ferdan,  as  far  as  Suez,  the  bottom  width  is 
to  be  increased  from  102  to  128  feet.  The  curves  are 
also  being  improved,  and  a  large  crossing-place  is 
being  constructed  in  the  small  Bitter  Lake.  Taking 
the  canal  as  a  -whole,  it  may  be  said  that  its  width  on 
the  water  level  in  the  northern  half  is  from  100  to  120 
yards,  and  in  the  southern  half  from  80  to  100  yards. 
Lastly,  the  widening  of  the  channel  at  Port  Tewiik 
win  enable  battleships  and  large  cmisers  to  coal 
rapidly  alongside  the  buoys,  instead  of  having  to 
coal  slowly  in  the  roads. 

The  Port  of  Ginoa.— The  work  of  enlai^ng 
the  port  of  Genoa  is  to  be  began  this  year.  The  cost 
of  the  enlargement  is  estimated  at  j£'2,ooo,ooo.  The 
work  is  one  of  the  very  greatest  importance  to  Genoa, 
and,  indeed,  to  Italy  in  general,  especially  now  that 
the  Simplon  Tmmd  is  completed.  Exportation  up 
to  the  present  has  taken  little  part  in  the  traffic  of 
Genoa,  but  it  is  hoped  that  it  will  become  more 
important,  and  efforts  are  to  be  made  to  make  Genoa 
a  great  centre  for  international  merchandise,  thus 
insuring  vessels  the  possibility  of  finding  return 
cargoes  and  merchants  the  power  of  sending  their 
goods  to  all  parts  of  the  world.  It  is  recognised  that 
the  Simplon  Tunnel  and  other  projected  lines  of 
railway  between  Switzerland  and  France  will  draw 
much  traffic  to  Marseilles,  and  that  the  competition  of 
the  northern  ports  of  Germany,  the  Netherlands,  and 
Belgium  will  always  remain  very  quiet.  Bat  if  all  the 
contemplated  impro%-ements  in  the  port  and  the 
railway  are  carried  out,  says  Mr.  Consul-General 
Keene  in  his  report  on  the  trade  of  Genoa  (No.  3446, 
Annual  Seiies)  — and  it  is  essential  for  the  vitality  of 
the  port  that  every  facility  should  be  given  by  (he 
Italian  railway  authorities— encouragement  would  be 
given  to  merchandise  being  brought  to  Genoa  from 
other  cduntries  for  shipment  to  any  part  of  the  world. 
Supposing  these  hopes  are  reached,  it  is  calculated 
that  in  twenty  years  the  port  of  Genoa  might  attain  a 
movement  of  io,ooo.coo  tons,  which  is  nearly  double 
the  present  annual  movement,  but  this  wonid  necessi- 
tate a  corresponding  movement  on  the  railways  of 
3,000  goods  wagons  per  day  instead  of  the  1,200  as 
at  present. 

British  Trade  and  Delagoa  Bay.— Figures 
given  by  Major  Baldwin,  in  his  report  on  the  trade  of 
X^uren^o  Marques  for  i()04,  show  how  much  British 
trade  with  that  port  is  suffering  from  the  monopoly 
of  the  German  East  Africa  line  of  steamers  in  the 
carrying  trade  between  the  competing  European 
ports  and  those  of  the  East  Coast  of  Africa.  The 
steamers  of  the  Austrian  Lloyd  Company  pro- 
vide a  monthly  service,  by  the  East  Coast,  between 


Trieste  and  Durban,  and  the  Briti&h  India  Cob* 
pany's  steamers  have  also  a  monthly  service  ak»g  the 
same  coast,  either  to  Bombay  or  in  connection,  by 
transhipment,  with  their  European  service  from  Iixfii, 
but  for  all  practical  purposes  the  German  line  has  a 
monopoly  of  the  direct  trade  with  the  great  numa- 
facturing  and  distributing  centres  of  the  caotinent. 
The  effect  upon  shipping  and  the  carrying  trade  h. 
very  marked.  Whilst  the  total  Btitbih  tonnage 
entering  the  port  decreased  from  876, 130,  in  1903,  to 
854,037  in  1904,  German  tcmnage  in  the  Bame  year 
increased  from  316,194  to  267,832.  Taking  a  wider 
view,  it  will  be  found  that  whilst  in  1898  a  total  of 
305  British  ships  entered  the  harbour,  and  only  50 
German,  in  1904  the  British  entries  had  decreased  to 
269  and  the  German  increased  to  ;r.  Xo  doubt  il  is 
the  heavy  subsidy  which  gives  the  German  line  the 
monopoly,  but  this  monopoly  is  a  great  aid  to  Gemus 
trade.  "  The  existence  of  a  direct,  regular,  and 
efficient  line  of  national  steamers."  observes  the 
Consul-General,  "  even  although  freight  be  neglected 
in  agreemrat  with  other  and  indirectly  contpetisg 
lines,  must  tend  to  throw  trade  into  the  hands  of  the 
nunnfactarers  of  the  coontiy  to  which  tlie  Kae 
belongs,  and  those  ports  it  is  Its  {nincipal  bmiDesi  to 
serve." 

-  Damascus. — Electric  lighting  and  tramway 
schemes  seem  incongruous  when  associated  witti 
Damascus  notwithstanding  its  population  of  330,000 
or  more,  but  otxording  to  Mr.  Consul  Ridurds 
(No.  3437,  Annual  Series),  whose  report  is  dated  i> 
late  as  June  1st  last,  a  scheme  of  the  kind  is  now 
under  serioos  consideration  with  a  view  to  its 
realisation.  The  possilnUties  of  the  enterprise  have 
been  studied  on  the  spot  by  a  competent  Bdgian 
engineer,  who  has  sent  in  bis  report  to  Constantinople, 
and  it  is  said  to  be  distinctly  favourable.  Another 
public  works  scheme  which  has  been  under  considoa* 
tion  during  the  past  year,  and  is  thought  to  be 
feasible,  is  a  project  for  supplying  Damascos  wiih  a 
good  and  abundant  supply  of  drinking  water  fiom  the 
Ain  Fiji  source  of  the  Baioda  River. 

Registration  of  Trade-marks.— In  his  report 
on  the  finances  and  trade  of  the  Argentine  RepnhSc 
(No.  3434r  Annual  Series),  Mr.  Harford,  Fint 
Secretary  to  His  Maje&ty's  Legation  at  BoeBOS 
Ayres,  points  out  that  it  is  very  important  lac 
foreign  trade-marks  on  important  articles  to  be 
promptly  registered  in  the  Argeotim;  RepnUic,  as 
cases  have  occurred  where  the  trade-mark  of  a 
well-known  linn  has  been  adopted  and  registered  by 
an  unEcmpulous  person,  and  the  real  owner  prose- 
cuted for  using  it.  The  latter  may  even  be  cast  ia 
damages.  The  use  of  a  showy  and  distinctive  nark, 
combined  with  lavish  advertiang,  will,  says  Hr. 
Harford,  do  more  than  quality  alone  to  ensure  a  Lirpe 
j|ate  in  the  Republic.  It  is  aUo  important  to  note 
Ibat  a  contract  signed  in  the  United  Kingdona  caa- 
not  be  enforced  in  Argentlne^nless  it  has  been 
at  an  ArgenHne  CQipiib^tl;iM^k|T@t^SlBg4aM. 
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BXAMlKATIOIfS. 

The  following  is  the  Time  Table  for  1906 


Uondajr,  April  >. 
(7— to  p.m.) 

Tuesday,  April  j. 
{7—10  p.m.) 

Wedneiday,  April  4.          Tliursday,  April  5. 
(7— iop.iB.)                    (7— lop-m.) 

Friday,  April  6. 
(7— 10  p.m.) 

1 

Intermediate  Stage.     Advanced  Stage. 

Book-keeping. 

English. 

Economics. 

Danish  and 
Norwegian. 

Arithmetic. 
Commercial  Law. 
German. 
Italian. 
Spaniah. 

French. 

Commercial  History 
and  Geography. 

Typewriting 
(7.30  to  10  pjn.). 

Accounting  and 
Banking. 

Shorthand  (150  and 
120  w<n-d&  per  min- 
ute), (7.15  to  10 
p.m.) 

Portuguese. 

Prficis-writing. 

RiiAsiflffi 

Swedish. 
Chinese. 
Japanese. 
Hradostani. 

Typewriting 
i  (7.50toiop.in.}. 

1  French. 

Danish  and 
Norwegian. 

Commercial  His- 
tory and  Geo- 
graphy. 

Book-keepng. 
Pr&Is-vriting. 

English. 
Economics. 

Spanish. 

Arithmetic. 

German. 

Portuguese. 

Italian. 

Russian. 

Chinese. 

Japanese. 

Hindustam. 

 . 

Swedish. 

Shorthand  (I  CO 
and  80  words 
per  minute), 
(7.15  to  10 
p.m.). 

Stage. 

Handwriting  and 
Correspondence. 

French. 

Gennan. 
Italian. 
Typewriting 
{7.30  to  10  p.m.). 

Book-keeping 
Spanish. 

Shorthand  (50  words 
per  minute),  (7.15 
to  10  p.m.). 

Commercial 

Geography. 
Arithmetic. 

Musdc. 

Harmoi^. 

Rudiments  oi  Music 
(7  to  9  p.m.}. 

The  last  day  for  receiving  entries  is  February  28th. 

The  special  subject  for  Commercial  History  and  Geography  is Eastern  Asia,  including 
the  whole  of  the  Chinese  Empire. 


SECTIONAL  COMMITTEES. 

COLONIAL  SECTION  COMMITTEE. 
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CANTOR  LECTURES. 

SOME  ASPECTS  QF  ANCIENT  AND 
MODERN  EMBROIDERY, 

Bv  Alan  S.  Cole,  C.B. 
Lecture  I.— Delivered  May  n/,  1905. 
Tbe  origin  of  our  word  embroidery  is  rela- 
tively modem,  although  the  art  of  embroidery 
is  of  great  antiquity.  There  seems  to  be  no 
one  corresponding  word  in  Latin  or  Greek 
which  is  so  comprehensive  in  possible  meaning 
as  that  of  our  word  embroidery.  According 
"to  various  authorities,  it  is  derived  from  the 
French  word  "  broder/'  which  in  its  turn 
throws  back  to  some  Celtic  source,  such  as 
the  Breton  word  "  brouda,"  to  pierce,  the 
Welsh  wor'd  "  brodio,"  to  embroider,  and 
the  Gaelic  "  brod,"  a  goad.  Although  we 
can  use  our  word  embroider  in  dif- 
ferent senses,  when  we  use  it  to  indicate 
ornamentation  done  with  threads  as  an  en- 
richment to  some  textile  or  flexible  material, 
we  have  of  course  in  our  mind  work  of 
stitchery  done  with  a  needle.  But  I  hope  to 
show  yon  that  embroidery  may  be  equally  well 
descriptive  of  thread  ornamentation  done  in  a 
manner  less  like  that  of  needlework  than  that 
of  shuttle  weaving.  In  this,  case,  the  thread 
ornamentation  plays  a  part  in  the  actual  con- 


struction of  a  textile.  In  the  course  of  my  two 
lectures  on  "Aspects of  Ancient  and  Modem 
Embroidery" — and  you  will  therefore  under- 
stand that  I  am  not  attempting  to  give  a  com- 
prehensive historical  sketch  of  embroidery — I 
shall,  amongst  other  matters,  tiy  and  make 
clear  by  illustrations  the  characteristic  feature 
( i)  of  embroidery  as  a  method  to  construct  or 
to  complete  the  texture  of  a  material  partly 
woven  in  a  loom,  and  {2)  of  embroidery  as 
the  needle -stitched  embellishment  of  an  other- 
wise complete  woven  material.  In  the  one 
case,  I  think  you  yyill  see  that  the  embroidery 
is  a  necessary  part  of  the  woven  matoial 
decorated  with  it,  whilst  in  the  other  it  is  an 
addition,  and  therefore  not  essendal  to  the 
construction  of  the  material  upon  which  it 
appears.  Both,  however,  have  a  characto*- 
istic  in  common,  which  justifies  each  being 
called  embroidery  in  a  popular  sense,  as 
each  is  an  expression  in  threads  of  ornamental 
intention.  Moreover,  each  involves  the  use  of 
an  implement,  which,  however  different  as 
occasion  required,  was  called  by  the  Romans, 
at  least,  by  the  same  name  of  acus. 

Acus  was  a  generic  name,  in  £act,  for  a 
pointed  implement.  It  meant  equally  such 
various  things  as  the  tongue  of  a  buckle,  a 
hairpin,  a  bone  or  wooden  pointed  instrument, 
larf^e  and  small,  as  well  as  a  needle  with  or 
without  an  eye  to  it,  and,  as  compared  with 
modern  steel  needles,  a  good  deal  bigg^er  and 
coarser.  In  one  shape  the  acus  resembled 
a  primitive  shuttle  or  bobbin,  in  an<M:her  a 
skewer.  At  one  time  we  read  of  it  as  a 
needle,  indispensable  to  the  sarcinatrix,  or 
mender  of  clothes;  at  another  it  is  the  pin 
with  which  the  ornatrix,  or  slave  who  looked 
after  the  hairdressiog  and  adornment  of  her 
mistress,  fastened  the  loops  and  plaits  of  ha 
hair  together  and  fixed  sundry  ornaments  to 
her  costume.  In  another  shape  the  acus  was 
the  particular  instiument  of  the  plumarius, 
who  was  a  worker  of  ornament  in  coloured 
threads,  and,  so  far  as  I  can  judge,  usually 
adopted  a  sort  of  weaving  or  darning  method 
for  his  work.  Needle-stitched  erabnudeiy 
may  have  been  done  by  another  set  of  work- 
people. It  is,  however,  to  these  two  distinctly 
different  methods  of  ornamental  thread  work 
that  I  wish  to  direct  some  attention :  andwe 
shall  see  how  at  one  period  the  two  methods 
seem  to  have  been  concurrent  in  ^actice  and 
how  at  other  times  one  or  other  seems  to  have 
been  the  more  ordinary  method  of  embroidoy- 
In  whichever  of  its  shapes  we  regard  the 
instrument  requ^^./pj^^^0,p^^  whether 
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as  a  species  of  weaving  or  darning  needle  or 
as  one  particularly  adapted  for  stitching,  it  is 
,jn  both  aspects  the  stiff-pointed  continuation 
of  the  flexible  thread  in  use.  Unfettered  by 
such  contrivances  as  determine  the  possible 
movements  of  a  machine,  the  needle  in  em- 
broidery moves  according  to  the  taste  and 
ingenui^  of  the  fingers  guiding  it,  and  sweeps 
with  perfect  freedom  along  the  surface  or 
through  the  thickness  of  the  stuff.  Like  pen 
or  pencil  it  can  be  made  to  trace  forms  of  any 
complexity,  and,  in  two  words,  it  writes  and  it 
draws.  Used  with  a  variety  of  coloured 
threads,  its  function  resembles  that  of  a 
brush  .in  depicting  tones  and  shades.  The 
Romans  frequently  spoke  of  painting  with  a 
needle— "acu  pingere  " — and  the  craftsman 
who  did  such  work  was  called  "pictor,"  or 
pointer. 

In  those  days  little,  if  any.  distinction  was 
made  between  the  painter  with  a  brush  and 
the  painter  with  a  needle.  Each  seems  to 
have  had  an  equal  standing  with  the  other. 
Both  usually  were  members  of  the  body  of 
slaves  employed  by  a  wealthy  &mily,  and  we 
read  that  the  members  of  such  bodies  were 
archi  tects,  builders,  plasterers,  statuaries, 
sculptors  in  low  relief,  decorative  wall  painters, 
weavers,  embroiderers,  gardeners,  and  the 
like.  In  the  earlier  times  of  the  Roman 
emperors,  the  larger  number  of  these  slave 
artists  and  artiBcers  attached  to  households 
were  Greeks,  whose  ancestors  for  generations 
previously  were,  as  we  know  so  well,  pre- 
eminently dexterous  in  all  branches  of  art. 
Thus,  as  between  Rome  and  Greece,  we  have 
an  obvious  continuity  in  the  practice  of  such 
an  art  as  embroidery,  and  of  this  we  have 
several  valuable  and  substantial  pieces  of 
evidence,  to  some  of  which  I  shall  refer 
^hortly.  From  Roman  times  down  to  the 
present,  proofs  of  corresponding  continuity  are 
more  plentiful. 

^  In  a  previous  course  of  lectures  which  I  gave 
1ier«  ten  years  ago,  I  suggested  various 

'methods  by  which  embroideries  were  wrought 
by  Egyptians,  Assyrians,  Babylonians,  and 
other  more  or  less  neighbouring  Oriental 
people  who  were  in  frequent  intercourse  with 
pne  another  during  the  two  or  three  thousand 
^ears  ioimediately  B.C.  I  do  not  again  review 
these  methods,  nor,  do  I  propose  to  touch  on 
that  extensive  field  covered  by  the  embroidery 
of  the  Japanese,  Chinese,  Persians  and 
Indians.  In  regard,  however,  to  ancient 
Egyptian  embroidery,  a  discovery  made  quite 
ately  seems  to  have  a  very  special  interest  for 


us  in  proving  the  prolonged  use  of  that  one 
method  of  embroidery  which  I  have  mentioned 

as  a  weaving  or  darning  method.  We  can 
trace  its  employment  in  Greece  and  in  Rome. 
When  one  finds  at  one  end  of  a  period  the 
employment  of  a  method  which  is  in  full 
practice  at  the  other  end  of  the  period,  it  is,  I 
think,  fair  to  assume  that  such  a  method 
has  had  a  continuous  life  during  the  whole 
period.  Without  having  the  material  evidence 
which  has  now  been  obtained,  I  suggested  in  my 
lectures  on  "  Egyptian  Tapestry  Weaving,"  in 
1889,  that  this  weaving  or  darning  embroidery 
must  have  been  in  use  at  least  600  years  B.C. 
I  am  therefore  glad  to  find  that  my  suggestion 
has  been  more  than  verified  by  the  recently 
discovered  fragment  of  the  embroidered  dress 
found  with  a  mummy  bearing  the  name  of 
Amenothes  the  Second,  whose  date  is  about 
1450  years  B.C.,  or  some  hundred  years  before 
the  Exodus.   (Fig.  i.) 


Fig.  I. 


EaVFTIAN  WOKK  OF  AUBKOTHES  II. 

Here,  now,  is  this  very  interesting  example, 
reproduced  firom  the  facsimile  published  of 
it  in  an  issue,  dated  1904,  of  the  "  Catalogue 
G6nerale  des  Antiquit^s  Egyptiennes,"  by 
Messrs.  Howard  Carter  and  Percy  Newberry. 
It  is  of  linen  and  wool ;  the  different  emblems 
and  devices  are  of  coloured  wools,  which, 
being  darned  in  between  and  over  the  un- 
woven linen  warp  threads,  complete  the 
whole  texture  of  the  piece.  The  ornament 
of  the  border  is  ef™R;fi?fGO0»?te>ng 
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flowers  and  buds,  a  version  of  the  very 
ancient  ilower  and  knop  pattern.  Amongst 
the  symbols  we  see  that  of  royalty,  consisting 
of  two  asps,  one  bearing  the  head-dress  or 
crown  of  Upper  Egypt  and  the  other  that  of 
Lower  Egypt — and  their  two  up-tumed  tails 
merge  into  one  another  over  the  disc  or  solar 
emblem.  The  illustration  does  not  show  with 
distinctness  the  threads  of  the  weaving  and 
those  of  the  embroidery,  but  in  a  bit  of 
corresponding  make,  the  characteristic  of  the 
method  —  in  expressing  ornament,  at  the 
same  time  making  a  fabric— is  easily  seen 
on  a  larger  scale.  The  tapestry  wall  hang- 
ings of  the  fourteenth  century  and  onwards 
were  made  in  this  manner;  and  later  in 
my  lectures  as  instances  of  a  revival  of  the 
method,  I  shall  show  an  illustration  of  one  or 
two  small  articles,  such  as  pouches,  which 
were  made  last  year  in  this  country.  This 
method,  however,  which  we  find  to  have 
been  common  in  use  for  centuries,  is 
not  much  mentioned  in  the  various  books 
on  embroidery  as  holding  an  important 
place  in  the  history  of  embroidery:  it  is 
indeed  usually  ignored  altogether.  As  a 
means  of  embroidering  costume  and  domestic 
cloths,  &c.,  it  is  undoubtedly  much  slower  and 
involves  more  labour  than  needle-stitched 
work.  Its  practice  was  compatible  with  the 
comparatively  less  rapid  conditions  of  ancient 
times,  and  it  is  not  surprising  to  find  that, 
with  the  more  extended  activities  of  later 
times,  it  died  out.  Needle-stitched  em- 
broidery developed  and  proved  itself  to  be  of 
readier  use  and  in  some  respects  more  telling 
in  its  effect  than  the  darning  embroidery. 

With  the  Greeks  of  say  the  fourth  century 
n.c,  this  darning  embroidery  seems  to  have 
been  as  usual  a  method  for  ornamenting  woven 
stuffs  as  the  needle- stitched  embroidery.  It 
appears  to  have  been  an  occupation  chiefiy 
for  women,  and  I  have  not  come  across  a 
mention  of  Greek  men  embroiderers,  none 
at  least  corresponding  to  that  of  Roman  men 
embroiderers.  In  Greece,  as  for  instance 
at  Athens,  embroidery  was  made  almost 
solely  for  the  very  wealthy.  It  was  done  in 
their  houses,  where  rooms  were  reserved  for 
the  women,  who  rarely  went  outside,  living  as 
enclosed  a  life  as  that  of  the  cloistered  nun  of 
later  times.  The  chief  occupation  of  the  Greek 
women,  besides  housework  and  preparing 
meals,  consisted  of  spinning,  weaving,  and 
embroidery.  Their  work*rooms,  without  wooden 
floors  or  glass  windows,  gave  on  to  inner 
courtyards,  and,  as  compared  with  the  ordinary 


modem  English  work-room,  were  no  donbt 
somewhat  draughty,  and  not  too  well  lighted. 
Slill  it  was  in  such  quarters  that  the  Grecian 
women  lived  their  lives,  and  pursued  their 
occupations.  As  a  class,  they  were  treated 
more  or  less  as  children  in  seclusion,  their 
mothers  and  nurses  were  their  teachers,  and. 
beyond  receiving  a  smattering  of  general 
education,  the  girls  were  trained  in  domestic 
work  only.  Time  was  of  Httle  account,  so 
that  a  slow  and  regular  acquirement  of  sUU 
led  to  excellent  work  in  such  materials,  linen 
and  worsted,  as  were  then  available  for  it. 
From  the  indications  we  have,  the  patterns 
from  which  the  weaving  and  embroidety  were 
done  must  have  been  well  drawn,  and  often  of 
an  intricate  character.  In  some  districts 
families  or  groups  of  women  were  bound  by 
law  to  make  festival  garments  for  holy  images. 
For  instance,  every  four  years  upon  the  re- 
currence of  the  F.inathenaic  festival,  a  se- 
lection  of  Attic  maidens  wove  and  «n- 
broidered,  for  the  figure  of  Athenae,  a  peplos 
ornamented  with  portraits  of  celebrated  men. 
Elsewhere,  sixteen  matrons  were  required  to 
produce  a  peplos  for  the  statue  of  Hera,  at 
Oiympia;  and  again,  noble  maidens  of  Argos 
discharged  a  similar  task  for  a  statue  of 
Artemis,  whilst  those  of  Sparta  worked  a  robe 
for  Apollo.  Thus,  embroidery  was  not  merely 
a  home  industry  or  occupation  followed  by 
individuals  in  respect  of  their  own  wants,  but 
an  art  craft  necessary  for  purposes  of  pubUc 
ceremonial. 

Of  the  very  few  illustrations  on  Greek  vases, 
&c.,  of  women  actually  engaged  in  some  swt 
of  embroidery,  I  have  chosen  one,  which  I 
now  throw  on  to  the  screen.  (Fig.  2.)  The 
seated  woman,  as  we  see,  is  completing  work 
in  a  small  hand-frame.  The  kind  of  work  is, 
I  think,  that  of  the  darning  and  weaving  to 
which  I  have  referred ;  here,  however,  it 
appears  to  be  in  course  of  making,  quite  inde- 
pendently of  linen.  A  larger  frame  would  be 
necessary  for  linen  cloths  which  were  to  be 
ornamented  and  completed  with  darning  em- 
broidery. A  remnant  or  two  of  such  Greciaa 
work  is  preserved  in  the  Hermitage,  at  St. 
Petersburg,  and  these  I  now  show.  The  first 
displays  a  border  of  lotus-like  blossoms  darned 
or  woven  in  coloured  worsteds  in  between 
parts  of  an  ordinary  shuttle-woven  material. 

The  next  specimen  worked  in  the  same 
method  is  powdered  with  ducks.  These  qied- 
mens  date  from  about  the  fourth  century  B.C-, 
and  so,  too,  does  that  shown  in  the  next  slide. 
The  work  here  is  of  needle-stitcfaed(C)iain-ttttdi 
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emtavideiy  of  fair  yellow-linen  thread  upon 
a  reddish  woollen  material.  The  ornament  of 
this  latter  piece  is  a  good  deal  inore  elaborate 
than  that  of  the  two  previous  pieces.  It  is 
rather  difficult  to  decipher  it  from  the  frag- 
ments; I  have,  therefore,  made  a  drawing 
which  I  Uiink  correctly  represents  the  pattern 
from  which  our  Grecian  embroideress  would 
have  worked  her  cloth  or  peplos.  From  these 
examples,  and  bearing  in  mind  that  the 
number  of  dyes  was  very  limited,  and  that 


Fig.  2. 


Greek  Wouan  at  Work. 


silks  with  all  their  shimmering  effects  were  not 
obtainable,  we  may  conclude  that  Grecian 
embroideries  before  Christ  were,  as  a  rule, 
rather  sombre  in  tone  in  comparison  with  the 
many-coloured  silken  embroidery  intermixed 
with  gold  and  silver  threads  of,  say,  1,500 
years  later.  Distinctly  Greek  in  style,  with  its 
repeated  antbemions,  or  honeysuckle  devices, 
is  this  next  specimen.  It  is  of  darning 
embroidery,  and  is  the  border— or  paragauda, 
as  the  Romans  termed  it — to  the  neck  of  a 
tunic.  The  circumstances  under  which  it  was 
discovered  point  to  its  being  probably  seven  or 
eight  centuries  later  than  the  previous  Grecian 
embroideries.  It  is,  in  fact,  Grecian  work  of  a 
rather  late  Roman  period — say,  about  the 
third  or  fourth  century  A.D. 

Now  as  regards  embroidery  in  Rome  during 
a  period  before  the  Christian  era,  we  find  that 
its  condition  as  a  home  occupation  or  industry 
for  women  corresponded  closely  with  its  con- 
dition in  Athens.  It  was  followed  in  the 
quarters  set  apart  for  women  in  the  houses  of 


the  richer  class.     These  rooms,  called  in 
Greece  gunaikonites,  were  gynteea  in  Rome : 
but  the  gynecea  of  the  Romans  were  less 
closely  supervised  by  their  Roman  mistresses 
and  did  not  preserve,  for  so  long  a  period  as . 
the  Greeks  did,  their  domestic,  as  distinct 
from  a  trade,  character.   As  luxury  increased 
the  quarters  allotted  slaves  in  a  Roman  town 
ot  country  house  seems  to  have  become  con- 
verted into  workshops  suitably  equipped  and 
organised  as  trade  workshops.    The  exterior 
rooms  about  Roman  town  mansions  consisted 
frequently  of  shops  and  trade  workrooms, 
tabenue  as  they  were  called,  whilst  the  owner 
of  the  -mansion  probably  had,  in  the  eariier 
times  at  least,  a  first  caU  upon  the  services  of 
the  various  artificers  employed  in  the  premises 
surrounding  his  mansion ;  later  on  these  arti- 
ficers and  their  workrooms  served  the  public. 
Such  development  of  Roman  shops  and  trade 
workrooms  seems  to  have  been  accompanied 
by  the   formation   of  workmen's  societies, 
associations  or,  as   they  were  called,  col- 
legia opificum.    Amongst  such  associations 
were  those    of  weavers  and  embroiderers. 
Their  workshops  were  known  as  textrinae,  and 
in  the  first  century  A.D.  there  were  several  of 
them  in  the  famous  Vicus  Tuscus  which  ran 
from  the  Via  Sacra  past  the  Basilica  Julia. 
It  was  indeed  a  sort  of  Regent-street,  noted 
not  only  for  the  textrinae,  but  also  for  its  per- 
fume ^ops,  and  for  the  public  processions 
v4iich  usually  passed  down  it.    The  work- 
shops of  the  weavers  and  embroiderers  were 
generally  one  storey  in  height,  and  were 
evidently  better  than  the  underground  dwel- 
lings of  such  craftsmen  in  Germany  and  parts 
of  Northern  Italy,  of  which  Pliny  took  note, 
no  doubt  as  being  remarkably  different  from 
the  work-rooms  he  was  accustomed  to  see  in 
Rome.   The  interior  of  a  shop  for  the  sale  of 
textiles  is  given  in  a  Pompeiian  wall-painting 
preserved  in  Naples,  and  may  quite  well  serve 
to  represent  a  similar  Roman  shop,  and  to 
show  that  the  conduct  of  business  in  a  shop 
then  was  practically  the  same  as  it  is  now. 
I  wish  I  could  have  found  an  illustration  of 
weavers   and  embroiders   at  work.  From 
descriptions,  however,  it  is  certain  that  the 
weavers  or  textores  worked  as  a  rule  in 
company  with  a  set  of  artificers  called  plu- 
marii.   Varro,  writing  in  the  first  century  a.d., 
particularly  distinguishes  the  trade  of  the 
textores  or  weavers  from  that  of  the  plumarii 
or  embroiderers,  and  says  that  instruction  in 
painting  was  a  necessary  partjjf  their  training. 
The  aspect  whicbi|tifeWS^fei@®gtegiven 
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of  the  teitile  craftsmen  and  women  in  Rome, 
rorresponded  doubtless  m-ith  that  of  similar 
craftsmen  in  such  Roman  towns  as  Alexandria 
in  Egypt  and  Antiocb  in  Sjrria.  From  Alex- 
andria and  other  Egyptian  town*  under  Roman 
influence  many  omameoted  textile*  were  im- 
ported by  Rome,  and  a  fashion  for  *uch  things 
seems  to  have  prevailed  for  many  years,  in 
support  of  which  we  now  possess  a  large 
quantity  of  specimens  taken  from  burying 
ground*  in  part*  of  Egypt.  The  greater 
number  of  them  are  embroideries  done  in  the 
darning  method  to  which  1  have  already 
called  your  attention.  Several  of  them  are 
from  designs  distinctly  Roman  in  style.  Prior 
to  the  discovery,  some  twenty-five  year*  ago, 
of  these  embroideries,  a  good  deal  of  discus- 
sion took  place  as  to  the  precise  nature  of 
work  done  by  the  plumarius.  In  hi*  "Gallus/* 
Becker  comes  to  the  conclusion  that  the  plu- 
marius did  not  adorn,  with  needlework,  gar- 
ments already  made,  but  wove  ornament  in 
some  special  manner.  As  for  as  this  con- 
clusion goes  it  is  sound,  but  it  is  now,  I 
think,  carried  still  further  by  the  specimens 
which  we  possess  of  Roman  or  Egypto-Roman 
darning  or  woven  embroidery,  the  technical 
method  of  which  may  be  accepted  as  the 
special  kind  of  work  done  by  the  plumarit. 
"  Opu*  plumanum  "  is  often  mentioned  in  in- 
ventorie*  of  the  thirteenth  century,  at  which  time 
the  completion  and  adornment  of  stuffs  with 
inwoven  embroideries  had  been  superseded 
by  needle-stitched  embroideiy.  The  term 
"  opus  ptumarium,"  as  used  in  the  thirteenth 
centuiy,  seem*  to  be  merely  the  survival  of 
a  term  from  classic  times,  and  i*  not  descnp- 
tive  of  long  and  short  or  fieather-stitch  needle 
embroidery.  The  Roman  "  opus  plumarium  " 
of  the  first  few  centuries  a.d.  seems  to  me  to 
be  exemplified  by  such  specimens  as  I  will 
now  throw  on  the  screen.  You  will  notice  that 
the  method  of  work  i*  the  same  as  that  we  saw 
in  the  Egyptian  cloth  of  Amenothes  11.,  and  in 
one  or  two  examples  of  Greek  work  of  the 
fourth  century  B.C. 

Here  is  a  square  panel  of  this  Egypto- 
Roman  work  (Fig.  j).  The  group  of  figures, 
somewhat  rudely  rendered,  is  evidently  from  a 
design  of  Roman  origin.  Venus  is  seated, 
Vulcan  is  raising  his  hammer,  and  Mars  is 
about  to  draw  or  has  just  sheathed  his  sword. 
Panels  of  this  description  about  eight  or  nine 
inches  square  were  wrought  on  to  the  skirts  of 
tunics. 

Similar  work  was  done  on  cloths,  tablecloths, 
and  cnshion  covers,  as  in  this  slide.  Here 


again  the  figures  and  animals  are  rather  rode 
in  rendering,  but  they  are  just  such  as  may  be 
seen,  somewhat  better  drawn,  in  Pompoiu 
painting*. 

Here  is  a  tunic  with  large  sleeves,  orna- 
mented with  two  broad  band*  of  darairg 
embroidery.    This   type   vf  dress   was  in 

ordinary  use  in  Rome  during  the  first  fev 
centuries  A. 11.  Many  tunics  were  more  elabo- 
rately decorated  and  with  narrower  bands- 
Here  are  a  few  specimens  of  such  narrower 
bands,  all  of  darning  embnudery,  which,  with 
the  woven  linen  about  it,  completes  the  fabric. 
The  centre  band  with  vases  and  baskets  in 
alternation  is  distinctively  Roman  in  style. 
We  have  not  much  evidence  of  nce^- 


Fig.  3. 
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stitched  embroideiy  at  thi*  period,  and  little 
more  I  am  afraid  than  a  side  lig^t  is  thrown 
upon  the  employment  of  women  in  textile  arts 
by  such  an  illustration  as  the  one  now  shown. 
It  is  taken  from  a  painting  in  a  MS.  of  the 
fifth  century  A.i>.,  which  is  known  as  the 
Geneu*  fragment  of  the  Imperial  Ubraiy  at 
Vienna.  One  lady  nnth  the  child  at  her  knee 
is  spinning  or  winding  thread,  and  the  otbei 
one  may  perhaps  be  doing  some  sort  of  em- 
broidery. At  this  date  rich  persons  wore  cos- 
tume* plentifully  ornamented,  and  the  fashion 
was  censured  ttom  the  pulpit  by  Asterius. 
Bishop  of  Amasia  in  Pontus.  "  Every  OQe." 
he  said,  "  is  eager  to  clothe  himself,  his  «fc 
and  his  children  with  stoSs  ornamented  «it)< 
flowers  and  numberless  figures,  and  to  such  an 
extent  is  this  done,  that  when  thewealthyclasses 
show  themselves  in  public,  little  children  gather 
round  them  in  crowds  and  point  their  fingers 
at  them,  making  merry  at  their  expense. 
The  more  religious  of  the  wealthy  classes 
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require  artists  to  supply  them  with  subiects 
taken  from  the  New  Testament."  Some  idea 
of  this  condition  of  ornate  costume  may  be  got 
from  the  well-known  sixth  century  mosaic  of 
the  Empress  Theodora  and  her  ladies  at 
Ravenna.  I  imagine  that  the  greater  quantity 
of  the  ornamentation  here  displayed  was  of 
darning  embroidery,  and  little,  if  any,  of 
needle-stitched  embroidery. 

The  four  specimens  on  this  slide  are  of 
needle-stitched  work,  and  that  on  the  lower 
left  comer  is  possibly  of  sixth  or  seventh 
century  work  from  a  design  which  is,  for 
that  time,  of  fairly  good  standard.  It  is 
wrought  in  silks  of  brilliant  colours,  crimson, 
green,  yellow,  &c.,  the  forms  of  the  figures 
and  their  draperies  being  outlined  in  black. 
The  other  three  bits  are  obviously  worked  from 
powly  drawn  designs;  all  of  them,  however, 
are  of  a  Christian  religious  character.  These 
embroideries  were  wrought  originally  on  tunics, 
worn  by  Romans  or  Byzantines  who  died  in 
Egypt,  but  they  none  the  less  serve  to  illus- 
trate a  style  of  embroidery  which  was  equally 
familiar  with  Romans  and  Byzantines  living 
in  their  own  countries. 

I  am  now  about  to  try  and  deal,  but  only  in 
a  very  general  manner,  with  the  conditions 
that  arose  and  were  fovourable  to  a  targe 
movement  that  fostered  the  arts  of  designing, 
religious  subjects  particularly,  and  of  em- 
broidering them.  Zeal  in  spreading  Christian 
doctrine  lies  evidently  at  the  root  of  such  move- 
ment, which  was  very  largely  due  in  fact  to 
monasteries,  convents,  abbeys,  and  the  like. 
These  came  to  be  rapidly  established  through- 
Qut  Italy,  France,  and  foitain,  which  1  specify 
tMicause  the  examples  of  ninth,  tenth,  and 
eleventh  century  embroidery  I  have  chosen  as 
illustrations,  were  apparently  made  in  the  two 
last-named  countries — France  and  Britain, 
whilst  the  first-named,  Italy,  is  practically  the 
birthplace  of  that  form  of  tJie  monastic  move- 
ment of  which  I  think  we  must  take  chief  notice. 

"  Itis,"  saysMr.I.  W.  Bradley,in  his  useful 
handbook  upon  illuminated  manuscripts,  **  a 
curious  and  important  synchronism  that,  whilst 
Justinian  was  reviving  the  splendour  of  Roman 
arms  and  political  life  in  the  East,  St.  Benedict 
was  creating  the  great  religions  foundation  of 
Monte  Cassino,  which  was  to  become  the 
preceptrix  of  the  West  in  religious  literature 
and  art.  Such  was  its  fame  within  the  lifetime 
of  the  founder  that  most  of  the  existing  com- 
ntunities  were  eager  to  adopt  its  rule ;  and 
by  the  eighth  century  a  number  of  busy  off- 
sboots  were,  not  merely  continuing,  but  striv- 
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ing  anxiously  to  increase  and  disseminate 
its  practical  teaclungs  as  the  basis  of 
the  new  Christian  civilisation."  The  monastic 
life  had  come  from  Egypt  into  Italy  about  the 
fourth  century  a.d.  It  was  a  life  chiefly  of 
fosting,  meditation,  and  prayer,  but  so  fre- 
quently had  it  degenraated  into  one  of  idleness, 
listlessness,  and  even  self-indulgence,  that  it 
called  into  action  a  reformer  in  the  person 
of  St.  Benedict,  who  appeared  on  the  scene  in 
the  sixth  century  to  put  matters  right.  He 
framed  a  code  of  rules  by  which  a  monk's 
time  was  to  be  devoted  as  much  to  work  as  to 
religious  exercises.  The  leading  occupations 
were  to  be  worship,  study,  and  labour. 
Benedict's  code  is  voluminous  and  precise, 
and  is  probably  the  most  famous  of  all 
monastic  codes.  Amongst  its  regulations 
there  is  one  reqiuring  abbots  of  monasteries 
to  provide  each  monk  with  a  knife,  a  pen, 
a  needle,  a  handkerchief,  and  tablets,  thus 
enforcing  a  general  provision  of  those  very 
things  which,  in  the  hands  of  able  and 
enthusiastic  monks,  would  inevitably,  it  would 
seem,  lead  to  systematic  practice  in  writing 
and  drawing  and  needlework,  equally  for 
utilitarian  or  decorative  purposes,  or  for 
both. 

Illuminated  manuscripts — some  few  with 
authentic  details  as  to  how,  when,  why,  and 
by  whom  they  were  {m}duced — have  come 
down  to  us  frrom  the  time  of  St.  Benedict,  and 
convince  one  that  a  widespread  obedience  to 
his  rules  was  long  sustained,  and  was  attended 
with  many  results  of  fine  writing  and  illumi- 
nation. As  regards  embroidery,  the  evidence 
is  not  so  direct ;  still,  it  seems  to  be  sufficient 
for  something  more  secure  than  plausible  infer- 
ence alone.  It  was  a  craft,  and  as  such  would 
come  under  another  part  of  the  Benedictine 
Code,  which  prescribed  that  craftsmen  in 
various  callings  amongst  the  brethren  were  to 
undertake  work  with  the  abbot's  permission. 
When  their  wwk  was  for  sale,  those  brethren 
entrusted  with  making  the  bargains  were  to 
deal  honestly  with  purchasers,  and  to  sell  rather 
below  than  above  current  prices.  The  nunnery 
established  also  at  Monte  Cassino  by  St. 
Scholastica,  Benedict's  sister,  was  carried  on 
under  corresponding  regulations,  and  it  is 
reasonable  to  suppose  that,  under  the  favour- 
able conditions  of  their  life,  Benedictine  nuns 
would,  like  other  women  of  the  times,  have 
paid  particular  attention  to  cultivating  the  arts 
of  embroidery,  weaving,  &c.,  taking  for  their 
deugns  those  which  neighboudpg  monks  had 
as  a  rule  the  greateiD^(iilLbjifc>makld^QlC 
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From  an  illurotDated,  or  rather  a  well  illus- 
trated, codex  respecting  all  sorts  of  things— a 
mediseval  encyclopardia— written  by  a  scholar 
of  great  distinctioo.  Rabanus  Manrus,  in  the 
ninth  century,  I  have  taken  a  page  showing  the 
crafts  of  spinning  or  winding  threads  and  work 
of  a  weavbg  character  pursued  in  the  gynxcea, 
or  women's  work-rooms,  of  his  time  (Fig.  4). 
From  the  character  of  the  frame,  and  the 
stretched  rank  of  warp  threads,  it  must  be 
not  an  ordinary  shuttle-weaving  loom,  but 
a  darning  or  tapestry-weaving  frame,  alike,  in 
its  essentials,  to  the  tapestry-weaving  frames 
which  are  pictured  with  women  working  at 
them,  in  manuscripts  of  much  later  date. 

Fig.  4. 


GVN..KCRrH  FROM  THE  CoDKX  OF  RaBAKUS 

Maukus. 

Rabanus  Maurus  was  elected  abbot  of  Fulda 
in  Germany  in  the  ninth  century,  and  compiled 
his  codex,  or  encyclopoEdia,  in  his  retirement. 
His  codex  is  now  preserved  at  Monte  Cassino, 
and,  as  may  be  easily  supposed,  is  an  historical 
document  of  very  great  interest.  It  throws 
light  upon  the  general  condition  of  civilisation 
and  industrial  employments,  the  development 
of  which  was  due  at  that  time  practically  to 
the  monasteries  and  their  missionaries.  That 
at  Fulda,  in  the  eighth  century,  was  as  notable 
for  its  high  standard  of  activity  as  those  at 
Monte  Cassino,  at  Tours,  and  at  York.  His- 
torians have  told  us  bow  intimate  the  relations 
between  such  centres  far  distant  from  one 
another  must  have  been.  Some  forty  years 
before  Rabanus  Maurus  was  abbot  at  Fulda, 
Eginhardf  the  biographer  of  Chjylemagne, 


had  been  educated  tber*.  His  artistic  skin 
was  such  that  be  received  the  name  of  Besa- 
leel,  who,  as  we  read  in  Exodus,  was  tiw 
architect  and  decorator  of  the  Tabernacle  nr 

Sanctuary,  a  man  filled  with  the  spirit  of  God 
in  wisdom,  understanding,  and  all  maBoer  of 
cunning  workmanship,  including  embroidery. 
Early  in  life,  on  account  of  his  great  abilities, 
scholastic  and  artistic,  Eginhaid  was  ap- 
pointed to  the  household  of  Charlemagne,  who 
contracted  a  close  and  lifelong  friendship  with 
him.  Similarly,  the  Emperor,  zealous  to  pro- 
mote learning  and  practice  of  the  arts,  en- 
rolled in  the  circle  of  his  intimate  associates 
and  advisers  Atcuin,  the  distinguished  scholar 
and  head  of  the  then  funous  Church  School  at 
York.  The  Emperor  had  met  him  casuathr 
at  Parma,  and  made  his  acquaintance,  and 
quickly  discovered  its  great  worth.  Incidents 
like  these  indicate  the  cosmopolitan  and  pro- 
gressive character  of  the  Emperor,  and  bow 
zealous  he  was  to  guide  and  promote  the  general 
social  developments  of  his  kingdom. 

The  boundaries  of  Charlemagne's  kingdom 
included  all  modem  France  and  some  part  of 
modem  Germany,  and,  scattered  over  these 
countries,  as  well  as  Britain,  were  several 
Benedictine  monasteries  and  convents,  work- 
ing  with  more  or  less  united  enthuaasm  for 
the  si»«ad  of  learning,  religion,  and  the  arts. 
Some  naturally  excelled  in  their  artistic  per- 
formances, whether  in  the  direction  of  writing, 
illumination,  or  embroidery,  or  otherwise.  It 
is  easy  to  see,  however,  that  such  an  extenuve 
organisation  became  powerful  in  its  religious 
and  educative  influences  under  the  practical 
interest  which  Charlemagne  manifested  in  it, 
and  the  many  branches  of  its  operations. 
With  the  help  of  friends  such,  amongst  others, 
as  Eginhard  and  Alcutn,  he  organised  a  large 
body  of  officials,  experienced  men,  both  of  the 
l^ty  and  clergy,  to  travel  about,  inspect, 
report,  and  advise  upon  the  various  educa- 
tional, artistic  and  other  enterjHises  whidi 
were  being  carried  out  locally  by  the  diffnent 
bodies  concerned  with  them.   These  officials 
were  called  missi  dominici.  The  instructions 
issued  to  them  were  very  detailed  and  precise, 
and  their  advice  and  inspection  must  have 
generally  acted  as  a  stimulus  to  the  inmates 
of  the  abbeys,  monasteries,  and  schools.  It 
was  the  custom  of  many  of  these  establish- 
ments to  send  presents  to  the  Emperor,  and 
inspectors  were  told  to  recollect  "  to  order 
that  they  who  send  me  horses  as  presents 
inscribes  their  names  on  each  horse,  and  so 
fritb  dresse? 
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In  connection  with  this  mention  of  dresses 
I  now  refer  to  a.  sumptuously  embroidered  dal- 
matic, preserved  at  St.  Peter's,  in  Rome. 
The  tradition  is  that  it  was  worn  by  Charle- 
magne on  Christmas  Day,  800,  the  date  of  his 
Coronation  as  Emperor  of  the  Holy  Roman 
Empire.   He  is  then  said  to  have  sung  the 
Gospel  at  High  Mass,  vested  as  a  Deacon. 
Some  have  a:scnbed  this  very  fine  specimen  of 
embroidery  to  the  hands  of  the  Emperor's 
wife ;  others  have  doubted  it  being  work  of 
the  ninth  century  and  have  urged  reasons 
for  regarding  it  as  work  of  the  twelfth 
century.    It    seems    to    me    to    be  far 
too    elaborate    in    design    and  technical 
stitchery  to  have  been  done  by  an  amateur 
emhroideress,  notwithstanding  her  exalted 
position  as  an  Emi»ess,  a  view  also  appli- 
cable, I  (hink,  to  the  idea  that  Matilda,  wife  of 
William  the  Conqueror,  worked  the  Bayeux 
Tapestry.    Both  of  these  historically  famous 
needle  -  stitched .  embroideries  are  more  pro- 
bably by  embroideresses  who  were  kept  pretty 
closely  to  their  work,  doing  it  under  guidance 
from  designs  specially  drawn  by  such  compe- 
tent draughtsmen  as  lived  at  the  respective 
periods  concerned.    Now  this  combination  of 
skill  at  each  period  may  be  confidently  looked 
for  at  abbeys  and  monasteries.    I  will  here 
show  t«'0  illustrations  of  the  Charlemagne 
Dalmatic.   It  is  of  blue  silk,  embroidered  with 
gold  and  silver  threads  mainly^  though  picked 
out  here  and  there  with  red  and  black.  The 
event  depicted  on  this  side  of  the  vestment  is 
apparently  the  Ascension.   The  central  figure 
of  Christ  is  worked  in  silver,  and  the  figures 
below  are  in  gold.    The  smaller  figures  on  the 
shoulders  and  short  sleeves  represent  the  ad- 
ministration of  the  Communion.  In  the  central 
and  important  composition,  Christ  is  shown  as 
a  man  with  a  beard,  a  type  of  portraiture  more 
comnaoD  according  to  Christian  iconography 
after  the  tenth  century  than  before  it  The 
other  side  of  the  dalmatic  gives  us  a  more 
formal  arrangement  of  figures,  with  one  re- 
presenting Christ  as  a  youth  beardless,  seated 
and  as  a  sovereign,  surrounded  by  angels, 
and  earthly  magnates,  grouped  into  a  circular 
arran^raent  within  a  roundel.   (Fig.  5).  In 
this  composition,  the  central  figure  of  Christ 
is  golden  and  the  surrounding  subordinate 
ones  silver,  thus  reversing  the  order  in  which 
these  metal  threads  were  used  for  the  back  of 
the  vestment,  and  indicating  the  designer's 
appreciation  for  the  effect  of  a  calculated 
counter-change  of  colour.  Similarly,  his  appre- 
ciation of  the  value  of  contrast  is  shown  in  the 


free  and  open  arrangement  of  figures  on  the 
hack,  and  the  circumsfaibed  and  closer 
arrangement  of  figures  on  the  front.  The 
obvious  attention  which  has  been  given  to 
aesthetic  principles  in  producing  the  design,  as 
well  as  to  its  epical  or  story-telling  interest, 
point,  as  I  have  said,  to  the  work  having 
issued  from  some  centre,  equipped  in  all 
respects  for  constant  practice  of  the  decorative 
arts  by  competent  hands.  The  beardless 
Christ,  according  to  Christian  iconography,  is 
a  more  frequent  type  from  the  third  to  the 
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CHAKLSMAGNE  DAtHATIC.      (BEARDLESS  CHRIST 
SEATED  IN  JUDGMBNT.) 

tenth  century  than  later.  The  fact  that  both  the 
'bearded  and  beardless  Christs  appear  in  this 
one  specimen  suggests  a  compromise  in  date 
which  goes  in  favour  possibly  of  the  work 
being  of  the  ninth  century,  that  is  of  the  time  of 
Charlemagne.  The  circular  grouping  of  the 
subordinate  figures  around  the  central  figure 
is  remarkable.  It  is  unusual,  and,  so  &r  as  I 
have  been  able  to  trace  it,  seems  to  have  been 
a  scheme  of  composition  not  often  affected  by 
certain  of  the  monastic  artists  of  the  eighth 
century. 

In  an  illuminated  MS.,  a  Sacramentary  given 
by  Charlemagne,  about  826,  to  his  natural  son 
Drogo,  Archbishop  of  Metz,  we  find  an  initial 
C,  enclosing  a  circiAar  grouping  of^ures 
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which  represent  the  Ascension ;  Christ  is  the  many  years'  service   to  Charlemagne,  was 

central  predominating  figure  on  the  hill  or  appointed  head  early  in  the  ninth  century, 

mound,  stretching  his  hand  to  that  of  the  This  abbey  of  St.  Martin's  was  one  of  the 

Almighty,  which  issues  from   the   clouds,  wealthiest  in  France,  and  some  notion  of 
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Charles  the  Bald,  Bible  Ii  i  umination. 


About  and  below  the  mound  are  the  sub-  its  size  and  influence  may  be  derived  from 

ordinate  persons  associated  with  the  event,  the  frict  that  there  were  more  than  ao,ooo 

This  MS.  was  probably  written  and  illuminated  labourers  or  serfs  employed  on  its  domaiss, 

at  the  celebrated  abbey  of  St.   Martin,  at  exclusive,  of  course,  of  the  inmates  of  tbe 

Tours,   of  which   Alcuin,   after  rendering  monastery,  in  wJi^gJt^Qlgj^m^  of  0c 
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library  with  MSS.  engaged  the  special  atten- 
tion of  Alcuin  during  the  later  years  of  his  life. 
Under  him  the  abbey  rose  to  stil!  greater  fame 
as  one  of  the  best  schools  of  writing  and 
illumination. 

Another  splendidly  illuminated  MS.  pro- 
duced at  Tours,  and  almost  contemporary 
with  the  Sacramentary  of  Drogo,  is  a  Bible 
presented  by  Vivianus,  a  successor  to  Alcuin 
in  the  abbacy  of  St.  Martin,  to  Charles  the 
Bald,  who  came  to  the  throne  of  France  In 
840.  From  this  Bible  I  have  taken  the  cele- 
brated full  page  illumination  depicting  its 
presentation  to  the  king,  who  is  the  central 
figure,  seated,  with  attendants  near  him  on 
the  right  and  left  and  the  dignatories  of  the 
abbey  below ;  all  these  subordinate  6guTes  are 
arranged  into  a  circular  group.  (Fig.  6.)  If 
this  circular  group  of  figures  were  put  into  a 
medallion  and  the  architecture  were  omitted, 
we  should  still  see  more  plainly  how  very 
similar  the  composition  of  it  is  to  that  of  the 
medallion  containing  the  beardless  Christ  on 
the  Charlemagfne  Dalmatic. 

Notwithstanding  the  views  put  forward  in 
considerable  detail  by  Monsieur  Didron  in  his 
"  Annales  Archeologiques  "  in  favour  of  this 
vestment  being  twelfth  century  Byzantine  em- 
broidery, I  think,  especially  after  seeing  many 
of  the  daintily  painted  ornaments  in  other 
pages  of  the  Vivian  Bible  and  the  Drogo 
Sacramentary,  which  are  similar  in  style  to 
many  in  the  Dalmatic,  that  there  are  reason- 
able grounds  to  regard  the  Dalmatic  as  a  fine 
specimen  of  work  of  the  first  half  of  the  ninth 
century,  which  may,  indeed,  have  been  made 
.at  the  abbey  of  St.  Martin  at  Tours,  but  that 
it  was  worn  by  Charlemagne  at  his  coronation 
in  St.  Peter's  is  less  probable. 

Its  embroidery,  showing  great  skill  in 
stitching  gold  and  silver  threads  so  as  to 
present  a  flattened  surface,  is  remarkable  and 
is  typical  also  to  some  extent  of  a  class  of 
work  that  seems  to  have  been  much  practised 
during  a  period  irom  the  ninth  to  the  twelfth 
centuries,  if  one  may  judge  from  the  few 
remains  that  have  been  preserved  and  are  now 
available ;  the  better  ctf  the  embroideries,  and 
possibly  also  the  larger  number  of  them,  were 
made  in  England. 

I  now  show  an  example  of  this  class  of  fine 
English  embroidery  of  the  early  tenth  century 
which  is  preserved  in  the  Chapter  Library  of 
Durham  Cathedral.  On  the  slide  are  three 
portions  only  of  the  stole,  figured  with  Pro- 
phets and  small  conventional  leafy  ornament 
worked  in  fine  coloured  silks  picked  out  with 
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gold  threads  with  which  the  background  is 
wholly  worked.  The  names  of  the  Prophets 
in  capital  letters  are  worked  close  to  the 
figures,  of  whom  Hosea  and  Joel  are  in  the 
centre  piece :  Isaiah  on  the  left  hand,  and 
Daniel  or  Amos  on  the  right.  In  a  part  of  the 
stole  not  included  on  this  slide,  is  an  in- 
scription in  similar  letters  to  the  effect 
that  it  was  made  to  the  order  of  AelfiSaed, 
Queen  of  Edward  the  Ellder,  who  reigned 
fix}m  901  to  925,  and  was  presented  by  her 
to  Friedestan,  who  was  Bishop  of  Win- 
chester from  905  to  931.  Winchester  was 
the  seat  of  Royalty  in  England,  and  its 
monastery  became  celebrated  a  few  years  later 
under  the  influence  and  direction  of  Dunstan, 
Archbishop  of  Canterbury.  But  even  in  the 
beginning  of  the  tenth  century  Winchester  was 
notable  for  its  art  in  producing  MSS.  The 
Archbishop  himself  was  a  skilful  artist,  having 
acquired  his  skill  when  a  monk  at  Fleury  or 
Benoit  sur  Loire.  The  late  Rev.  James  Raine, 
Librarian  at  Durham,  suggests  that  the  em- 
broidery now  before  us  was  most  probably 
made  at  Winchester.  The  design  for  it  is 
a  good  example  of  the  style  of  figure  and 
ornamental  designing  that  then  prevailed 
at  the  best  foreign,  if  not  also  English, 
monasteries.  If  the  designs  for  these  em- 
broideries are  not  by  English  hands,  it  is  not 
unlikely  that  some  Frankish  monks,  illumi- 
nators, settled  at  Winchester,  may  have  made 
the  designs.  However  this  maybe,  authorities 
on  the  subject  seem  to  agree  that  the  drawings 
of  the  Winchester  school,  after  it  came  under 
Archbishop  Dunstan,  during  the  latter  part 
of  the  tenth  century  and  in  the  eleventh 
century,  possess  an  English  distinction  which, 
especially  in  regard  to  fine  fi-eehand  out- 
line drawings,  resulted  from  the  grafting,  as 
Sir  Edward  Maunde  Thompson  writes,  of  a 
foreign  style  upon  that  of  the  Anglo-Saxon 
draughtsmen,  giving  it  strength  and  checking 
its  peculiarities,  freeing  it  to  a  large  degree 
from  what  strikes  us  as  grotesqueness,  and 
fostering  a  realistic  representation  of  incidents 
and  human  figures  taking  part  in  them.  I 
venture  to  call  attention  thus  particularly  to 
the  eleventh  century  Anglo-Saxon  freehand 
drawing,  as  done  in  monasteries,  on  account 
of  the  interest  attaching  to  a  comparison 
between  It  and  the  drawing  involved  in  such  a 
needlework  as  the  Bayeux  Tapestry. 

Many  writers  upon  this  histwical  needle- 
work have  not,  I  think,  directed  much  attention 
to  the  value  of  such  comparison  as  one  of  the 
means  by  which  further  light  may  be  thrown 
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probably  upon  the  origin  and  actual  productioD 
of  this  unique  embroidery.  As  a  suggestion  in 
this  direction,  I  have  taken  two  outline  draw- 
ings from  an  MS.  in  the  British  Museum, 
known  aa  Aelfric  the  Grammarian's  Anglo- 
Saxon  paraphrase  of  the  Pentateuch,  written 
and  illustrated  at  the  same  time,  namely,  the 
eleventh  century.  These  drawings  are  in  the 
nature  of  illustrations  and  cannot  be  regarded 
as  illuminations.  In  the  first  of  them  we  have 
a  scene  of  the  two  angels  at  table  partaking  of 
the  hospitality  of  Lot  who  is  entering  the  feast 
room  ;  behind  him  follows  a  servant  bearing  a 
bowl.  The  attitudes  of  Lot  and  his  servant 
and  architectural  features  will  be  seen  to  be 
closely  similar  in  style  to  many  attitudes  and 
architectural  features  in  the  Bayeux  tapestry. 
Again,  the  second  drawing  (see  Fig.  7), 


Fig.  7. 


OtTTLiNK  Drawing  p&oh  Mlfsjc^s  Fkntatbuch. 


which  displays  a  large  canopied  hall  and  Lot 
speaking  to  hissons-in>law,  is  strikingly  similar 
to  corresponding  figures  and  surroundings  pic- 
tured in  the  Bayeux  Tapestry.  With  the  im- 
pression of  these  drawings  fresh  in  our  eyes, 
let  us  glance  at  a  small  part  of  the  Bayeux 
tapestry,  very  fully  described  and  discussed  in 
Mr.  Fowke's  book  on  the  subject. 

Here  we  have  King  Edward  the  Confessor 
seated  on  a  cushioned  throne.  With  his  right 
hand  the  King  emphasises  the  remarks  he 
addresses  to  two  pnsons  of  rank  standing 
before  him.  Of  these  one  is  undoubtedly 
HaroH,  who  is  taking  leave  of  his  master 
previous  to  quitting  the  court.  Harold  is 
wearing  a  moustache.  And  here  we  see  him 
and  his  knights  riding  to  Bosham.  Harold 
and  an  attendant,  having  dismounted,  enter 
the  church :  and  are  then  entertained  at 
Aome  neighbouring  house  in  a  solar  or  upper 


hall,  the  place  peculiarly  set  apart  lor  eating 
and  drinking. 

The  next  incidents  depicted  are  the  sailing 
of  Harold  and  his  suite  to  the  land  of  Count 
Guy,  arriving  on  the  coast  of  Ponthieu. 
Harold  in  full  costume  approaches  the  shore, 
the  anchor  of  his  boat  is  cast  and  he  prepares 
to  land.  He  Is  seized  by  the  Count  Guy,  who 
conducts  him  to  Beaurain  and  there  imprisons 
him.  Then  follows  a  scene  in  which  Count 
Guy,  seated  on  a  throne  in  a  canopied  ball, 
converses  with  his  prisoner,  Harold  (Fig.  8). 
After  this  we  have  two  knights  who  were  suit 
by  Duke  William  of  Normandy  to  treat  with 
Count  Guy.  And  here  the  messengers  return- 
ing to  the  Duke,  who  is  seated,  bearing  in  his 
left  hand  a  sword. 

Now  all  this  needle-stitched  embnudeij 
naturally  results  in  a  heavier  effect  than  tint 
of  the  pen  outline  drawings  of  Aelfric's  Penta- 
teuch, but,  notwithstanding  this,  I  think  that 
the  gesture  of  the  figures,  the  expression  of 
their  heads,  theu:  hands,  legs,  and  feet  suffice 
to  show  that  the  mannerisms  of  drawing  in  the 
one  reappear  nearly  in  the  other.  To  this 
day  the  Bayeux  needlework  is  officially  called 
"la  tapisserie  de  la  Reine  Mathilde."  Of 
L-ourse  it  is  not  a  real  tapisserie  or  hanging 
woven  in  the  well-known  method,  but  is  a 
needle -stitched  embroidery.  Moreover,  as  Mi. 
Fowke  writes,  there  is  nothing  to  connect  tht 
work  with  Mathilda.  It  was,  he  concludes, 
probably  ordered  by  Bishop  Odo  to  decorate 
his  cathedral  at  Bayeaux,  completed,  however, 
forty-six  years  after  the  Norman  Conquest 
The  length  of  the  nave  of  the  Cathedral 
coincides  with  the  length  of  the  embroideiy. 
Whether  Odo  caused  it  to  be  deagned  and 
partly  worked  in  England  during  the  time 
when  he  was  left  by  William  the  Conqueror 
in  charge  of  Kent  a  few  years  after  the  Con- 
quest, or  whether  it  was  done  early  in  the 
twelfth  century  in  Bayeux,  are  questions  to 
which  it  seems  impossible  now  to  give  coadu- 
sive  answers.  England  was  at  the  time  becom- 
ing famous  for  her  needle -stitched  embroideiy. 
and  was  noted  for  freehand  outline  drawing ; 
it  is  possible  that  Normandy  was  equally  so. 
The  discovery  of  an  original  drawing  fior  the 
Bayeux  embroidery,  signed  and  dated,  wtmld 
be  an  event  of  supreme  archaeological  interest. 

Very  briefly  let  me  recapitulate  the  main 
points  touched  on  in  this  lecture.  We  havt 
had  evidence  that  the  same  character  of  darn- 
ing or  weaving  embroidery  was  in  practice 
from  B.C.  until  the  sijcth  or  seventh  cen- 
tury A.D.;  thB%itnflcdPti«i£kfi;^L@nbroidei7 


An^i  it.  190S.       Journal  of  the  socmry  of  arts. 


was  done  from  the  fourth  century  B.C.  up  to 
the  end  of  the  eleventh  century;  that  needle- 
stitched  embroidery  seemed  to  supersede  the 
damtng  or  weaving  embroidery  from  about  the 
eighth  century  A.D.  onwards.  We  have  seen 
indications  of  a  connection  more  or  less 
close  between  the  art  of  MS.  illumination 
and  needle  -  stitched  embroidery  from  the 
time  of  Charlemagne  to  the  twelfth  cen- 
tury, and  we  have  bad  some  slight  sug- 
gestions of  the  domestic  and  other  conditions 
under  which  embroiderers  from  the  fourth 
centuiy  n.c.  to  the  eleventh  century  a.d.  have 


if,  generally  speaking,  gieatest  in  the  central  area, 
and  tends  to  diminisb  towards  the  circamrerence. 
According  to  tables  furnished  by  (he  statistical  and 
other  officers  of  the  I^ondon  County  Council,  the 
population  per  acre  in  the  central  area  of  London 
is  148.  in  the  rest  of  the  county  excluding  North 
Woolftich)  i6-6,  and  in  the  rest  of  "  Greater 
London"  2'$.  Upwards  of  a  nuUion  and  a-half 
people  111*6  in  the  rantral,  or  most  con^sled  area, 
and  the  average  weekly  rents  for  workmen's  dwell- 
ings are  highest  in  the  central  and  most  crowded 
districts  of  London.  In  this  area  the  average  weekly 
rent  of  newly  -  erected,  working  -  class  bouses  is 
3s.  3|d.  per  room,  in  the  rest  of  the  coonty  ss.  4|d., 
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Baykux  Needlework.  (Williau  seated  and  Mbssbnobrs.) 


worked,  and  how  at  one  period  embroidery 
seems  to  have  been  used  by  wealthy  Greeks 
only,  and  then  more  generally  by  Romans 
in  the  decoration  of  everyday  costumes ;  and 
how  in  a  succeeding  period  it  seems  to  have 
been  used  almost  exclusively  for  ecclesiastical 
vestments.  The  Bayeux  Tapestry  has  shown 
us  an  exceptional  use  of  embroidery  as  a 
means  of  recording  upon  a  wall  hanging  a 
secular  historic  event.  In  my  next  lecture,  I 
propose  to  treat  chiefly  of  embroidery  in 
England  from  the  eleventh  century  onwards  to 
the  present  day,  and  to  give  aspects  of  it 
corresponding  with  those  few  which  have  been 
dealt  with  in  this  evening's  lecture. 


THE  HOUSING  PROBLEM. 

Not  the  least  valuable  portion  of  the  Report  of  the 
Royal  Commusion  appointed  to  inquire  into  and 
report  npou  the  means  of  locomotion  and  transport 
in  London,  is  that  section  of  it  which  deals  with  the 
bousing  problem  as  afTtcted  by  the  facilities  for  loco> 
motion.   The  over-crowding  of  the  metropolitan  area 


and  io  "  Greater  London"  as.  approximately.  It  is, 
in  fact,  impossible  to  re-house  the  working  classes 
within  ttie  central  districts,  at  rates  which  they  can 
afford  to  pay  without  a  heavy  loss  to  those  who 
undertake  the  re-housing.  Ihis  is  shown  by  the 
experience  of  the  London  County  CooncU  in  con- 
nection with  the  fomiation  of  the  new  street  from 
Holbom  to  the  Strand,  now  in  course  of  com- 
pletion. Under  the  authorising  Act,  the  Council 
was  required  to  binld  woritmen's  dwellings  in 
place  of  those  that  were  demolished.  For  thk 
purpose  they  bought  the  Bourne  Estate,  close  to 
the  site  of  the  improvement.  The  cost  price  was 
^201,147,  being  the  commercial  value.  They  were 
obliged  to  write  this  sum  down  to  £^,oo'i,  its  value 
ear-marked  for  artisans*  housing,  and  to  debit  the 
balance  to  the  cost  of  street  improvements.  This 
was  necessary  to  admit  of  charging  rents  within  the 
means  of  the  families  to  be  provided  for.  And  the 
fanulies  so  provided  for  must  be  limited  to  thoie 
ernning  very  nbitantial  wages,  seeiiig  that  the  rents 
charged  are  from  9s.  6d.  to  lis.  per  week  for  a  three- 
roomed  tenement,  a  rent  that  only  the  well>to*do 
artisan  can  pay.  Even  upon  this  rental  there  il  a 
loss  of  nearly  ^bo  per  head  of  the  persons  re* 
housed.   The  buildinp  erected  accommodatc.^»640 
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persoQs,  and  the  whole  of  this  has  fallen  upon  the 
rates. 

The  Royal  CommUsion  contrast  this  reanlt  with 
the  ontcome  of  the  London  County  Council  experi- 
ment at  Tooting.  Tbey  acquired  land  there  at  a 
price  which  lequired  no  writinE  down,  and  are  now 
letting  three-roomed  cottages  at  from  71.  to  7s.  £d. 
per  week,  rentals  which  entail  no  loss,  "  The  lesson 
to  be  learned  from  the  two  cases,"  says  the  report, 
"is  confinned  by  every  housing  scheme  without 
exception  that  the  London  County  Council  has 
undertaken;  whene\-er  ihey  have  bad  to  provide 
workmen's  dwellings  in  central  districts  there  has 
been  a  heavy  loss.  In  effect  the  rents  are  largely 
paid  out  of  the  rates.  In  the  few  cases  where  they 
have  provided  dwellings  outside  the  schemes  have 
been  self-sni^xHting  so  far  as  the  houses  have  been 
bntlt.*'  It  may  be  mentioned  that  this  is  not  the 
unanimous  opinion  of  the  Commission.  In  a 
separate  report  Sir  Joseph  Dimsdale  denies 
that  the  housing  schemes  of  the  London  County 
Council  for  providing  workmen's  dwellings  out- 
side the  central  districts  of  London  have  been 
self-supporting  so  far  as  bouses  have  been  built,  and 
that  in  those  cases  there  has  been  no  loss  of  money  at 
all.  "Perhaps,"  says  the  City  Chamberlain,  "the 
largest  of  these  is  that  of  the  Council's  houdng  scheme 
at  White  Hart-lane,  Tottenham,  for  accommodating 
43,500  persons  at  an  estimated  cost  of  972,602. 
It  will  not,  X  think,  be  denied  that  the  rents,  varying 
from  6s.  6d.  to  9s.  gd.  per  week,  for  the  Couiunl's 
five-roomed  tenements  at  Tottenham  do  not  include 
rates,  which  are  paid  by  the  tenant  in  addition  to  the 
before-named  rents.  As  the  rates,  even  on  such 
tenements,  are  exceedingly  high,  a  workman  occu- 
pying one  of  them  would  appear  to  be  a  prosperous 
man  if  able  to  afford  something  like  los.  6d.  to 
13s.  9d.  per  week  for  bis  house  accommodation.  A 
six-roomed  tenement  not  belonging  to  the  Council 
can  be  obtained  at  Tottenham  for  less  money  than 
a  five-roomed  tenement  under  the  Council.'*  Be  that 
as  it  may,  the  evidence  taken  by  the  Royal  Commis- 
sion would  seem  to  warrant  the  conclusion  at  which 
It  has  arrived,  namely,  tliat  it  is  not  practicable  to 
re-house  the  working  classes  in  the  central  districts  at 
economic  rents. 

It  used  to  be  assumed  tbat  the  persons  displaced  in 
consequence  of  as  improvement  or  a  clearance  would 
occupy  the  new  buildings.  It  was  upon  this  assump- 
tion that  past  legislation  was  based.  But  experience 
has  shown  that  this  is  not  the  case.  The  interval  of 
about  two  years  which  occurs  between  demolition 
and  reconstmctioa  di^>erses  the  persons  actually  dis- 
placed. "  Even,"  says  the  report,  "in  cases  where 
the  London  County  Council  has  carried  out  clearances 
in  sections,  and  has  thus  been  able  to  offer  new 
accommodation  before  complete  displacement  took 
place,  little  or  no  advantage  has  been  taken  of  the 
opportunity.  For  example,  in  the  Boundary  street 
area,  out  of  5,719  persons  displaced,  only  eleven 
returned  to  the  new  buildings."   Under  the  Hou^ng 


of  the  Working  Classes  Act  of  1903,  a  diacretioB  ii 
now  vested  in  the  Local  Government  Board  wiai 
enables  them  to  authorise  re-honidng  at  a  distam 
from  the  demolished  Inrildinga  instead  erf*  in  ckw 
proximity  as  formally,  but  without  facoHiies  in 
locomotion  this  discretion  cannot  be  gaicni%  aer> 
cised.  The  Commlsuon  tnsiat  very  strong^  ^xs 
the  importance  of  b>coniotion  as  affecttog  tk 
working  classes,  nor  is  the  importance  of  fkdlitaiiEit: 
rapid  and  cheap  locomotion  a  matter  that  coDctnt 
oi^y  the  working  classes.  It  natnially  affects  tbe 
health,  comfort,  and  efficiency  for  work  of  the  wliolc 
community.  Where  facilities  for  loc<Mnotion  hxn 
been  afforded,  the  population  does,  in  fact,  taki 
advantage  of  them  to  live  outside  London.  '  ThisB 
illustrated  by  the  increase  in  the  poputalioB  xk 
Edmonton  and  of  Walthamstow  siiice  the  Grl' 
Eastern  Railway  Company  commenced  to  nm  wo- 
men's trains  to  these  jdaces.  These  trains  vei 
started  in  1871,  and  the  population  of  Edmonton  c 
that  time  was  13,860,  and  of  Walthamstow  11,091. 
In  1883,  the  company  began  to  run  three  tiai=< 
instead  of  two,  and  in  1891,  the  population  01 
the  two  places  had  increased  respectively  to  36.3:1 
and  46,346.  In  1899  the  five  trains  were  incnafed 
to  seven,  and  in  1901  the  popnlatiixi  had  iacR^ 
to  60,892  and  95,131  respectively,  an  inome  htfdy 
due  to  the  more  rapid  and  cheaper  locomotics. 
Leyton  affords  another  example^  the  popahtia 
having  more  than  doubled  in  tra  years  from  the  «k 
cause.  The  difficulty  is  to  provide  those  ftdfitietca' 
locomoticm  which  can  alone  make  it  possfUe  lor  the 
working  classes  to  take  advantage  of  lower  tents  on:- 
side  London  proper.  The  railway  conapanies  ate  cot 
generally  prepared  to  construct  lines  leading  to  ife- 
tricts  which  are  sparsely  occupied.  The  railway  coib- 
missioners  have  held  that  Pwliament  did  not  istea£ 
by  the  Cheap  Trains  Act  to  throw  upon  railway  ctuc- 
panies  the  duty  of  opening  out  nrighbonrboods  fix 
the  creation  of  new  workmen's  residential  disarici&. 
and  that  they  have  consequently  no  power  to  oide 
the  ranning  of  a  service  of  workmen's  ttains  na^ 
and  until  it  can  be  proved  that  a  demand  lor  sact 
trains  exists  along  the  line.  Accotdin^  many  plans 
otherwise  suitable  for  building  workmen's  dwdSap 
are  not  accessible  by  nulway,  and  others  that  ate 
accessible  cannot  be  utilised  for  residence  by  the 
poorer  people  working  in  London  owing  to  want  of 
trains  of  sufficient  cheapness  and  frequency.  A  con- 
sequence of  this  state  of  things  is  a  great  a^icgatio: 
of  the  working  classes  in  those  districts  which  han 
been  opened  out,  and  the  presence  of  so  many  faeoMs 
of  comparatively  low  rentid  has  discouraged  the  coa- 
stniction  of  better-class  houses.  For  exasople,  is 
Walthamstow,  out  of  18,600  booses.  15,000  m 
assessed  at  less  than  j^i6  a  year,  which  meansabi 
rateable  value  and  a  rate  in  the  pound  high  ni 
portion.  It  is  inusted  by  the  Royal  Couhbci 
that  if  the  housing  problem  is  to  be  Solved,  or 
crowding  in  London  relieved  to  any  vpptaSd^ 
extent,  means  must  U^^^^g^  i^y^ 
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lation  into  and  out  of  L<mdon, "  not  in  one  or  two 
directions,  but  in  many  directions,  at  rapid  speed, 
frequent  intervals,  and  cbeap  rates." 


RUBBER  PLANTING  INDUSTRY  IN 
CEYLON. 

Writing  in  his  Annual  Administration  Report  in 
Jannuaiy  last,  the  Director  of  the  f<^yal  Botanic 
Gardens,  after  referring  to  the  statistics  in  "  Fer- 
guson's Directory  "  for  1904-5,  came  to  the  con- 
clusion that,  at  the  beginning  of  this  year,  there 
were  about  25,000  acres  under  rubber  coltivatioa, 
including  all  the  Idnds  planted  in  Ceylon,  Para, 
CastiUoa,  Ceara,  &c.  Not  many  years  ago,  Dr. 
Willis  hazarded  the  opinion  that,  perhaps,  10.000 
acres  rormed  about  the  limit  of  area  m  Ceylon  of 
Kuitahle  land  av^lable  for  the  ^um  (Hevea)  variety. 
We  all,  at  that  time,  sapposed  that  the  Kalutara 
district  presented  the  type  of  soil  and  climate  re- 
quired. But  the  ideas  of  rubber  planters  and 
scientists  have  been  greatly  widened  since,  "with 
the  process  of  the  sun,"  and  through  the  valuable 
additional  experience  obtained.  No  one  is  certain 
now  of  the  exact  limit,  whether  in  altitude  or  climate, 
for  the  profitable  cultivation  of  Para ;  and  nothing 
can  settle  this,  but  the  result  of  experiments  now 
being  made  in  districts  so  varying  in  Ihdr  character, 
elevation,  rainfall,  sofl  and  cHmate  generally,  as 
Monaragala,  Fassara,  Lown  Ilapatak,  the  aplands 
of  Uva,  Lower  I^mbnla,  Ambagamawa,  Kadugan- 
nawa,  the  various  division  (tf  Matale,  Dombara  and 
Medamahannwara,  the  coontty  from  Knmnegala 
right  along  by  Kegalla  to  Ratnapura,  including  the 
Kelani  Valley,  the  Kalntara  and  Gralle  dbtricts,  and 
possibly  some  of  the  districts  North  of  Colombo 
with  stretches  along  the  Northern  Railway,  and  the 
plantings  of  some  years  ago  near  Trincomalee.  Facing 
an  the  facts  and  figures  presented  to  us  on  the 
present  occadon,  we  &el  difficolty  in  attempting  to 
tnat  of  the  probable  devdopment  of  our  great  rabbw 
industry  during  the  next  few  years  ?  Who  dare  say 
"  whmunto  this  would  grow  ?" — to  quote  <rtaiwiral 
winds  of  old.  For,  already,  we  have  to  deal  with 
one  of  the  most  important  developments  of  planting 
ever  originated  and  carried  on  in  Ceylon.  And  liere 
we  must  say  that  the  gratitude  of  the  colony  is  doe 
to  the  late  Drs.  Tbwaitea  and  Trimen,  for  the  great 
interest  they  took  in  obtaining  the  first  rubber  plants 
from  Kew  for  Ceylon,  and  for  thdr  special  care  of 
the  same.  It  must  be  remembered  that  Ceylon  got 
the  plants  from  Para  which  belonged  to,  and  were 
intended  for  India*,  and  that  these  growing  at 

*  Seeds  of  fftvea  hrattliemit  were  received  at  Kew  cvly 
in  iil}6,  and  in  AncuK  of  that  jre*r  j8  waz^an  cases  with 
1,900  plants  wero  traDmlttcd  to  C^lon,  where  qo  pncmt, 
arrived  aafely  ud  were  to  be  nnned  and  eetabliihed  in  the 
GoTornment  gardes*  here  for  lubsequent  tnnuvisaion 
thraagh  the  Indian  (ardeae  to  Asiani,  Rurina,  and  other  hot 
'provinces  of  India  proper. 


Henaratgoda  into  large  trees,  now  some  28 
years  old,  are  the  parents  of  most  if  not  all 
hi  Ceylon,  the  Straits,  Southern  India  and  Burma. 
Aldiough  Drl  Trimen  gave  full  information  in 
soccessiTe  reports,  year  by  year  from  '1883',  yet  pro- 
gress among  planters  was  very  slow— owing  to  the 
time  required  to  devdop  the  tiee,  doubts  as  to  the 
residt  in  latex,  and  the  great  success  of  the  tea  bush  — 
so  that  by  March,  1898,  Ceylon  had  not  more  than 
750  acres  of  rubber,  and  by  May,  1901,  this  area  had 
only  doubled ;  whUe  in  summing  up  the  situation 
early  in  1903  we  supposed  there  were  from  3,600  to 
3,000  acres.  Tben  a  great  start  took  place  and  for 
the  middle  of  1903,  our  estunate  sprang  up  to  12,000 
acres,  and,  aa  already  stated,  Mr.  Willia  considered 
thb  had  m«e  than  douUed  by  tlie  end  of  1904,  and 
that  the  cdony  had  by  Jaauary  last  25,000  acres 
under  rubber.  The  continued  narvelloos  activity  of 
the  past  six  months  and  the  strenuous  way  in  ^ch 
clearings  have  been  formed  for  limited  companies  or 
private  proprietors,  apart  (mm  the  free  planting  of 
rubber  among  tea,  is  shown  by  the  fact  that  we 
find  an  increase  of  nearly  44  per  cent,  in  the  area 
cultivated  since  January  last.  No  doubt  in  some 
cases  clearings  are  returned  which  are  only  in  process 
of  being  planted  during  the  current  monsoon  season ; 
but  allowance  can  be  made  for  such  in  accepting 
thirty-nine  thousand  acres  as  representing  the  area 
cova«d  1^  mbba  in  Ceylon  in  July,  1905.  The 
way  in  which  we  arrive  at  this  resolt  may  be  judged 
from  the  following  totals  woriied  out  of  the  estate 


returns :  — 

Acres. 

Area  trader  rubber  only   20,096 

„      „  rubber  and  tea   5.282 

„      „   rubber  and  cacao   3t3it> 


Number  of  rubber  trees  separatdy  retomed, 
2,589,377,  and  counting  175  of  these  as  equivalent 
to  an  acre  on  an  average,  we  get  an  eqnivaloit  of 
14,796  acres;  and  taking  half  the  extent  where 
rubber  is  returned  above  with  tea  and  cacao,  we 
get  the  grand  total  of  39,140  acres  as  representing 
the  rubber  industry  of  Ceylon  at  this  time.  With 
this  we  may  contrast  tbe  latest  figures  for  other 
Eastern  lands,  taking  them  from  the  Report  of  the 
United  Planters*  Association  of  the  Straits  for 


1904:- 

Acres. 

Malay  PminsuUi   30,000 

Java   5,000 

India  and  Bunnah    5,000 


40,000 

Ceylon  and  tlie  Malay  Peninsula  are  very  likely 
about  equal  at  present  in  their  cultivated  area. 

As  regards  our  exports  from  Ceylon,  they  com- 
menced with  II  cwt.  of  rubber  in  1889,  but  the 
Chamber  of  Commerce  only  began  recording  ten 
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1898   2,792  lbs. 

1899   7.9'o  „ 

>9oo   8,233  „ 

  9.072 


igoz   i5>592  lbs. 

1903  44.798  „ 

1904   77.212  „ 

1905  (\)  •  •  49.773 


It  only  remains  to  affbrd  an  ^proximate  value 

to  tb«  rabber-planted  area  in  CeyloD,  at  tbis  time. 
Bat  tbat  is  a  difficult  matter.  Taking  the  acreage  at 
different  dates,  and  apportioning  a  value  sucb  as  we 
believe  the  owners  would  deem  too  low,  we  arrive 
at  a  total  value  of  the  rabber-planted  land,  and  the 
cnltivated  rubber  trees  in  Ceylon  at  this  time  of  con- 
rideraUy  over  a  million  pounds  sterling— that  is  an 
average  of  about  ;^3o  an  acre,  including  newly-planted 
clearings  or  trees;  but  also  inclnding  onr  <ddest 
areas  which  are  probably  valued,  in  proportion  to 
profit,  at  ten  or  twenty  (?)  times  as  much !  It  is 
impossible,  in  fact,  in  tbe  present  experimental,  and, 
indeed,  incipient  stage  of  a  great  industry  to  attive 
at  a  just  value ;  but  that  tbe  rubber-growing  industry 
of  Ceylon  should  already  approximate  to  a  total  value 
of  nearly  i8,ooo,ooD  of  ropees  is  a  very  notable  fact 
in  the  planting  history  of  the  first  of  Crown  Colonies. 
— Ceylon  Observer. 


ENGINEERING  IMPORT  TRADE  OF 
LOURENCO  MARQUES. 

A  rather  lengthy  report  has  just  been  issued  by 
the  Foreign  Office  from  H.M.  Consul-General  (Major 
Baldwin)  at  this  importaat  entrepdt.  Lonren^o 
Marques  handled,  in  1904,  23^  per  cent  of  the  transit 
trade  to  the  Transvaal  as  against  19  per  cent,  in  the 
preceding  year,  owing  to  tbe  cheap  railway  rales 
afforded,  which  are  from  los.  to  15s.  per  ton  cheaper 
than  by  other  routes.  Owing  to  the  heavy  shipments 
during  1903,  the  total  trandt  trade  was  slightly  less. 
There  was  a  marked  decline  in  imports  from  the 
United  Kingdom,  but  general  increases  from  Ger- 
many and  other  Continental  countries.  Major  Baldwin 
lays  much  emphasis  on  a  local  condition  *'  which  has 
acted,  and  will  continue  to  act  with  increasing  severity 
to  the  detriment  of  British  trade."  Tbe  German  East 
Africa  line  of  steamers  has  a  monopoly  of  the  carry- 
ing trade  between  the  competing  European  ports  and 
those  of  tbe  East  Coast  of  Africa.  Competiton  by 
the  Austrian  Lloyd  and  by  the  Britbh  India  Compaiqr's 
steamers  is  limited  tO'  a  monthly  service  by  each  line, 
tbe  English  company  suffering  by  transhipment  at 
Bombay.  The  German  company  obtained  its  \irtua] 
monopoly  by  tbe  aid  of  a  heavy  subsidy,  and  although 
freights  may  be  regulated  in  agreement  with  other 
and  indirectly  competing  lines,  the  existence  of  this 

**  direct,  regular,  and  efficient  line  of  steamers  

mujt  tend  to  throw  trade  into  the  hands  of  the 
manufacturers  to  which  the  line  belongs,  and  whose 
ports  It  ii  its  [vindpil  business  to  serve."  It  is  not 
to  be  wondered,  theiefbre,  that  this,  in  conjunction 
vitli  cheap  iaolnslve  (nights  ttoa  in^ud  townl. 


Mtj^  Baldwin  regards  the  ondook  peistnustiadly 
and  exclaims  that "  the  gradual  transfer  of  trade  cm 

only  be  a  matter  of  time.".  Still  at  the  back  of  ikH 
pessimism  there  rests  the  fact  stated  a  few  pages 
further  on  that  the  actual  tonnage  of  British  ihif- 
ping  entering  the  port  amounts  to  854,027  tons,  or 
57  per  cent,  of  the  total.  In  1903  66  per  cent,  of  tl^t 
tonnage  was  British,  the  decline  in  lead  being  doe  to 
a  British  decrease  of  2-5  per  cent,  (a  decline  of  over 
22,000  tons),  white  the  German  tonnage  increased  U 
51,638  tons. 

As  regards  future  requirements,  exclusive  of  the 
Kaffir  trade  (in  cotton,  cutlery,  &c.)  tbe  prin^il 
iwjuirements  during  the  next  few  years  will  be  i« 
connection  with  harbour  works,  docks,  water  acd 
sewerage  works  and  railways,  and  will  cover  all  xit 
machinery,  sheds,  pipes,  cement,  iron,  timber  in", 
material  used  for  tbe  construction  aod  equipment  c: 
sucb  works,  llie  local  and  tbe  Transvaal  firms  ut 
naturally  in  the  best  position  to  tender  for  tbe-t 
supplies,  and  the  share  of  the  orders  which  Briii-^- 
manufacturers  may  obtain  must  depend  upon  \ir 
capability  and  energy  of  their  representatives  in  Soii:^ 
Africa.  In  this  connection  the  writer  of  the  lepoR 
draws  attention  to  the  fact  that  the  af^ndes 
British  manufacturers  are  in  the  hands  of  fofeigner. 
"  It  is  said  that  there  is  not  much  sentiment  in  bia- 
ness,  but  given  only  a  slight  margin  between  tw 
articles  there  is  probably  sufficient  sentiment  to  indiK 
the  agent  to  push  the  sale  of  those  of  bis  o«3 
country." 

The  following  notes  give  particulars  of  the  transit 
trade  in  the  cbaet  items  among  engineering  goods  tc 

1904:— 

Sheet-Irvn  and  Steel.— Tbe  total  quantity  deah 
with  amoonted  to  4,060  tons,  valued  at  /4i.99Z- 
Of  this  the  United  Kingdom  supplied  ^.ooo  tov. 
Germany  796  tons,  Netherlands  146  tons,  BdginE 
78  tons,  and  United  States  38  tons. 

Jtod,  Block,  and  Hoop-Iron  and  Steel. — The  hft- 
ports  were  6,422  tons  in  weight,  valued  at  £ii,V,y 
The  United  Kingdom  sent  5,358  tons,  Gomany  75; 
tons,  the  remainder  being  divided  between  Belf^tue. 
Netherlands,  and  the  United  States. 

Iron  Pipes.— 0\xi  of  4,091  tons,  valued  at  ^5i,9;r' 
2,630  tons  came  ftcm  the  United  Kingdom  ud  1,37' 
tons  from  the  United  States. 

GalvaniMed  and  Corrugated  Iron,  wdghing  I0,99<) 
ttms,  came,  mth  tbe  exception  of  600  tons,  from  the 
United  Kingdom.   Tbe  total  value  wasj^i37,03i. 

Machinery. — Tbe  trade  under  tbis  heading  is  no: 
catalogued  with  sufficient  detail.  Figures  of  totmap 
are  apt  to  be  misleading  in  regard  to  articles  of  tti; 
kind.  Tbe  total  weight  in  1904  was  9,09^  *od3,  aw! 
the  value  /234,405.  Of  mining  mactuueiy,  tb? 
United  Kingdom  supplied  241  tons,  while  Germn; 
supplied  1,279  tons,  and  Belgium  147  tons.  Cmn 
wdghing  279  tons  all  come  from  the  United  IBig> 
dom.  As  regards  un^Mcified  machinery,  tlw  Uated 
States  sent  455  tons,  BdgiDm  493  Aons,  GecBaT 
s,374  tons,  and  itl|0tilMt««K!ii^£Ug  ^13  toM, 
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HOME  INDUSTRIES. 

The  Cotton  Crisis, — The  cotton  industry  in  Lanca- 
shire, excepliosaUy  prosperous  dnting  the  last  Tew 
montht,  b  threatened  with  a  wages  strike.  The 
operative  spinners  and  the  card-room  hands,  want 
the  rUe  of  5  per  cent,  recently  conceded  to  the  opm* 
lives  in  the  weaving  section.  Negotiations  have  been 
going  on  for  some  wetks  without  result,  and  the 
workpeople  have  decided  to  strike  at  the  works  on 
ibe  19th  inst.  unless  the  5  per  cent,  be  conceded. 
The  decision  of  the  masters  not  to  give  way  has  been 
detennined  by  the  adverse  reports  of  the  growing 
crop  in  the  United  States,  and  the  consequent 
advance  in  price  of  |d.  per  lb.   A  serious  shortage  in 
the  crop  is,  however,  hardly  probable.    The  present 
American  crop  is  not  likely  to  be  much  short  of 
fourteen  milUoos  of  bales,  and  the  least  sangaine  esti< 
mates  of  the  new  crop  do  not  pat  it  nnder  ten  millions 
of  bales,  which,  with  the  enormous  surplus  from  the 
crop  now  coming  forward,  should  meet  the  world's 
requirements  for  1905-6.  The  threatened  strike  affects 
not  only  the  entire  industry  as  such,  but  many  sub- 
sidiary trades,  such  as  bleaching,  dyeing,  and  printing. 
Shipping  and  the  railways  would  also  suffer.  The 
masters  seem  to  think  that  a  short  stoppage,  say  for 
a  monlh  or  six  weeks,  would  not  be  altogether  dis- 
advantageous from  thdr  pmnt  of  view.     The  short 
lime  last  year,  consequent  npon  the  cotton  scarcity, 
watt  foUo#ed  by  a  period  of  great  activity  in  the 
trade. 

Labourers  and  Cottages. — Mention  was  made  in 
this  column  last  week  of  the  cheap  cottaf^s  at  the 
Letcbworth  Exhibition.  In  the  report  of  the  Depart- 
mental Committee  on  the  fruit  industry  the  dearth  of 
cottages  in  country  districts  is  referred  to  as  one  of 
the  difficulties  in  the  way  of  the  expansion  of  the  fruit 
industry,  fiut  it  is  satisfactory  to  leam  that  many 
fruit  growers  take  a  broad  view  of  thrir  duly — and 
interest — in  this  connection.  For  example,  Mr,  Wise 
eiplained  to  the  ccMnmittee  that  at  Toddiogton  they 
bad  solved  tbe  cottage  diffKoIty  by  building  them- 
selves thirty  cottages  having  been  erected  at  an  aver- 
age cost  of  ^450  a  pair,  and  let  for  ^5  per  annum 
each,  which  naeant  that  the  landlord  received  practic* 
ally  no  interest  npon  the  capital  expended.  But,  said 
Mr.  Wise,  it  was  worth  while  "to  fit  up  a  good 
cottage  to  have  a  good  man  if  they  could  get  one," 
and  he  added  they  regarded  it  as  part  of  the  business 
of  the  fruit  farm.  It  is  to  be  remembered  that  the 
District  Councils  have  the  power  to  build  cottages 
with  the  assent  of  the  County  Council,  under  the 
provisicHis  of  the  Housing  of  the  Working  Classes 
Act,  Hithnto  little  has  been  done  in  this 

directjofi*,'  the  time  allowed  for  the  repayment  of  loans 
being  so  short  as  to  render  the  rent  whtdi  had  to  be 
paid  prohibitive  to  working  men.  But  now  that 
the  pro%-ision8  of  the  Housing  of  the  Working 
Classes  Act,  1903.  authorise  the  extension  of 
repayment  from  60  to  80  years  more  should  be 
done  under  it. . 


The  Worlds  Supply  0/  Cotton.— Kot  much  pro- 
gress is  being  made  in  the  cultivation  of  cotton  in 
countries  other  than  the  United  States.  The  move- 
ment  for  the  promotion  of  cotton  growing  in  West 
Africa,  initiated  at  the  memoraUe  meeting  at 
Manchester  in  May,  1901,  has  not  as  yet  done  very 
much  to  quicken  cotton  production  in  those  parts 
In  the  West  Indies  the  export  has  doubled  during 
the  last  five  years,  but  is  stUl  very  small.  It  is  oaly 
in  India  that  there  has  been  really  large  expansion  in 
cotton  cultivation.  Egypt  is  practically  stationary, 
and  the  woild  is  still  mainly  dependent  upon  the 
United  States  for  its  supplies  of  cotton,  as  tbe 
following  tables,  giving  imports  of  cotton  into  the 
Uni'^ed  Kingdom,  show :  — 
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And  it  must  be  remembered  that  whilst  a  few  years 
ago  the  American  consnmption  of  cotton  was  qolte 
insigniticant,  America  now  consumes  nearly  a  third 
of  her  produce. 


Blackberries.  —  Until  very  recently  the  commercial 
value  of  bkckbarries  was  strangely  ignored. 
Growing  freely  in  almost  every  part  of  the  United 
Kingdom,  and  in  some  places,  as  in  parts  of  Wales, 
nearing  tbe  size  of  a  gooseberry,  an  excellent  fhiit,  no 
no  serious  attempt  had  been  made  to  improve,  collect, 
and  send  them  to  the  London  market.  But  during  the 
last  year  or  two  more  attention  has  been  given  to  them, 
and  it  looks  as  if  they  will  soon  be  thoroughly  exploited. 
When  of  good  quality  tfaey  fetch  a  price  that  must 
leave  a  handsome  prdit.  Last  year  they  were  sold 
in  London  at  9d.  and  is.  a  pound,  and  it  is  said  that 
this  year  over  fifty  tons  will  be  disposed  of  to  the 
public  by  London  firms  alone.  There  will  be 
large  and  regular  consignments  from  Kent,  Derby- 
shire, and  other  blackberry-growing  localities  over 
the  United  Kingdom.  Large  shipments  will  be  sent 
from  Irdand  to  West  of  England  ports,  and  it  is  ex- 
pected that  at  least  50  per  cent,  more  will  come  into 
the  market  this  year  than  last.  This  new  develop- 
ment  deserves  to  be  encouraged  in  every  way. 

A  yovel  Carpet  Faetory.—Danng  the  last  two 
or  three  years  the  failure  of  the  Scottish  herring 
industry  has  brought  great  distress  to  many 
Highland  fishing  villages,   and  with  the  object 
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of  lessening  it  the  Duchess  of  Sutherland  3ug< 
gested  a  carpet  lactoiy  which  should  utilise  the 
wools  turned  to  so  many  puiposes  in  the  High- 
lands.  An  experiment  was  made  in  the  villi^  of 
Helmsden,  a  fishing  hamlet  of  a  few  hundred  inhabi- 
tants in  the  extreme  south-east  of  Sutherlandshire. 
An  npert  was  engaged  to  teach  the  young  women 
of  the  place  the  manufacture  of  caipets,  and  the  first 
product  of  their  looms  \s  a  carpel  now  on  view  at 
Messrs.  Waring's.  It  carries  a  free  and  flowing 
scroll  design  accentuated  in  the  vivid  natural  colours 
obtained  from  vegetable  dyes.  The  carpet  resembles 
an  English  Turkey,  although  its  surface  is  a  little 
more  firm,  and  it  is  believed  that  when  the  looms  are 
fully  at  work  the  price  of  simUar  carpets  wilt  not  be 
high.  They  are  to  be  known  as  the  "  Sathnland," 
and  if  only  they  can  win  public  favour  the  benefit 
accruing  to  the  Sutherland  villagm  ihould  be  great 
and  lasting. 

Receiving  Ordtrs  and  Trades. — In  the  Annual 
Report  by  the  Board  of  Trade,  under  Section  131  of 
the  Bankruptcy  Act,  1883,  there  is  an  interesting  list 
of  the  number  of  receiving  orders  and  administration 
orders,  under  Section  125,  made  in  the  principal 
trades  and  occupations  during  the  years  1903  and 
1904.  From  this  list  it  will  be  found  that  more  of 
these  orders  are  made  against  builders  and  less 
against  pawnbrokers  than  any  other  dasa.  Of  the 
4.546  made  in  1904,  313  were  applied  to  builders, 
and  only  3  to  pawnbrokers.  Next  came  grocers, 
against  whom  381  orders  were  made,  publicans  fol- 
lowing close  with  262,  fanners,  bakers,  butchers, 
greengrocers,  boot  and  shoe  manufacturers  and 
dealers,  drapers  and  haberdashers,  tailors,  follow  in 
the  succession  here  given,  officers  in  the  army  number* 
ing  24  and  Clerks  in  Holy  Orderii  8.  Fifty-eight 
prosecutions  under  Section  166  of  the  Bankruptcy 
Act,  1883,  were  ordered  during  the  year  and  of  these 
47  resulted  in  con\ictions.  The  largest  number  of 
charges  were  for  obtaining  to  credit  to  the  extent  of 
£2%  and  next  for  not  making  full  discovery  of 
property. 


GENE3(AL  NOTES. 


Tfa  an"d  Indigo  in  Java.— Some  months  ago 
it  was  pointed  out  in  the  Journal  that  Java  might 
soon  become  a  for^iiidable  competitor  of  India  and 
Ceylon  in  the  tea  markets  of  the  world.  Ihe  figures 
found  in  Mr.  Consul  Fraser's  report  on  the  trade  of 
Java  in  1904  supports  this  statement.  During  the 
year  the  production  of  tea  in  the  island  increased  by 
over  3,coo,ooo  lbs.,  and  a  large  area  of  new  land  was 
laid  out  for  tea  culture  with  Assam  tea  seed,  which 
insures  a  further  increase  of  quantity  to  be  disposed 
of  in  the  near  future.  The  exports  to  the  Nether- 
lands and   Hussia   sbow   fonsider^ble  advances, 


although,  owing  to  the  war,  teas  for  the  latter 
country  were  shipped  vi&  Europe,  instead  itf  n< 
Dalny  and  Siberia.  The  growth  tA  the  ten  eqMKtt 
are  shown  by  the  following  figures,  iriuch  represem 
the  exports  fn*  the  years  nsmed : — 1899,  12^1,730 
lbs. J  1901,  16,750,872  lbs.;  1904,  25,375.691  lb*. 
Last  year  the  Netherlands  todc  13,102,916  lbs.  of 
the  total  quantity  exported,  and  the  United  King- 
dom 9,918,40s,  Russia  being  third  with  1,263,007 
Ibs.  The  war  between  Japan  and  Rassia  has  appa- 
rently closed  the  markets  of  these  countries  to  Jan 
indigo.  Planters  have,  therefore,  had  to  ship  tbeit 
productions  to  the  Netherlands,  where  only  the 
better  qualities  have  been  able  to  compete  success- 
fully with  synthetic  indigo.  In  view  of  the  diffi- 
culties experienced  during  the  last  few  years  in  findi^ 
markets  for  Java  indigo,  it  is  feared  that  tbe  acreage 
nnder  cnltivadon  will  ham  to  be  largely  cnrtailed. 

The  Failukk  of  Rubbek  Plamxatioks  in 
Mexico. — Mr.  L.  J.  Jerome,  H.M.  Consul  for  the 
Consular  District  of  Mexico,  in  a  report  deling  with 
the  trade  and  commerce  of  bb  district,  deals  amgag 
other  matten  with  rubber  cultivation  bi  Mexico.  It 
is  stated  that  the  numeroos  plantations  have  not 
been  successful  as  dividend  earners,  and  that  moch 
harm  has  been  done  to  the  genuine  concerns  by  the 
operations  of  a  number  of  fraudulent  undertakings 
having  their  headqoartn^  in  the  United  States.  Mi. 
Jerome  says : — "  It  is  absurd  to  anyone  who  s 
acquainted  with  the  labour  of  climate  of  ibc  hot 
lands  of  Mexico  to  suppose  for  a  nKMneat  that  lajcc 
profits  can  be  made  out  of  tropical  plantations.  Is 
the  case  of  gendne  concerns,  a  comparatively  smaD 
return  can  be  expected  for  the  c^iital  outlay  ;  a  mnrb 
smaller  return  than  can  be  obtained  in  safer  and  1» 
speculative  investments  hi  Mexico,  but  when  Ibe 
prospectuses  and  Uteratuie  of  tropical  a^ricvltiosl 
companies  promise  wealth  in  a  very  short  lime  it  b 
safe  to  assume  that  the  undertakings  shoold  be  kft 
alone." 

Food  Ihpokts.— Anumgst  the  food  imparts  iato 
the  United  Kingdom  mQlc  and  cteant,  other  ibaa  b 
the  prepared  fimn,  ate  not  gcnotally  iDdnded  in  tie 
pnbUc  mind,  yet  there  is  quite  a  considerable  im^xn 
of  these  arlides.  For  example,  the  quantity  s£  i^k. 
and  cream  exported  from  Cherbonrg  to  Soathamptoa 
during  1904  was  as  follows:— Cream,  49,848  g^kns: 
new  milk,  9,010  gallons;  prepared  milk,  44,764 
gallons.  A  large  trade  is  done  from  the  same  pen 
in  early  potatoes,  the  actual  export  of  early  potatoes 
to  the  United  Kingdom  in  1904  being  aboat  37,cm 
tons.  The  potatoes  on  the  eariy  market  are  pot  iato 
trays  (called  boxes),  writes  Mr.  Consul  Lcrftns,  in  Ife 
report  on  the  trade  of  Chethoorg  (No.  3440,  Aanal 
Series)  in  late  autumn,  where,  befaig  anaaged 
the  eye  upwards,  they  sprout,  and  provided  theMg^ 
is  allowed  to  fall  upon  them,  a  healthy  green  i|MHt, 
which  can  be  planted  in  March,  comes  n^-  at  omt. 
permitting  much  later  planting  than  wooM  othiKVfaf 
be  the  case.  This  is  the  Jersef  ityStcuo  -  - 
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NOTICES. 


EXAMINATIONS. 

The  results  of  the  Intermediate  Examina- 
tions (Stage  II.)  will  be  published  to-day 
(Friday),  and  copies  for  distribution  to  Candi- 
dates will  be  sent  to  all  Centres  next  week. 
The  results  of  the  Elementary  Examinations 
(Stage  I.)will  be  published  early  in  September. 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

SOME  ASPECTS  OF  ANCIENT  AND 
MODERN  EMBROIDERY. 

By  Alan  S.  Cole,  C.B. 
Leciure  tl. ^Delivered  May  S/A,  1905. 

Whilst  the  Bayeux  Needlework  is,  without 
doubt,  the  most  important  piece  of  secular 
embroidery  which  we  know  of>  done  in  France 
or  England  during  the  eleventh  or  twelfth 
centuries,  available  evidence  concerning 
English  decorative  needlework  of  the  twelfth, 
thirteenth,  and  fourteenth  centuries  points  to 
a  preponderance  of  such  as  was  in  use  for 
ecclesiastical  purposes ;  and  this  may  be 
accounted  for,  in  some  degree  at  least,  by 
the  foots  that  the  Quniac  monks  were  en- 
joined under  their  rules  to  pay  special  atten- 
tion to  liturgical  splendour,  and  that  monastic 
establishments,  many  of  which  were  under  the 
Cluniac  rules,  were  almost  the  only  places  in 
England  at  which  there  was  sufficient  organis- 
ation for  producing  such  artistic  work  as  deco- 
rative embroidery  during  the  period  in  question. 
Conditions  favourable  to  work-rooms  of  a  purely 
secular  or  trade  character  did  not  arise  until 
the  thirteenth  century.  That  they  did  arise, 
nir/  be  said  to  be  due  in  great  part  to  the 


eventual  infusion  of  Norman  habits  of  order 
into  the  English  people,  who  thus  became 
sensible  of  the  value  of  social  and  political 
organisation,  of  law,  method,  and  enterprise. 
In  due  course,  then,  under  such  conditions, 
it  is  not  improbable  that  embroidery  became 
a  home  occupation  for  wives  and  daughters 
especially,  of  men  engaged  in  other  crafts 
and  callings  ;  and  we  get  perhaps  a  sug- 
gestion of  this  phase  in  the  practice  of  the 
art  characteristic  of  the  thirteenth  century 
from  specimens  of  it,  which  have  a  marked 
affinity  in  ornamental  design  to  that  of  scrol- 
ling metal  work.  Goldsmiths,  who  found 
it  worth  while  to  settle  in  some  of  the  com- 
paratively few  important  towns,  carried  on 
their  work  independently  of  monastic  work- 
shops, and  probably  supplied  the  gold  thread, 
in  some  cases  gold  wire,  with  which  much 
embroidery  was  made  at  the  time  for  military, 
civil,  and  church  ceremonial  purposes.  An 
early  MS.  mentions,  "  Goldsmythes  furste 
and  ryche  jeweleres :  And  by  hemself  crafty 
Broderes."  This  appears  to  indicate  the  exist- 
ence of  some  sort  of  kinship,  as  it  were,  between 
such  craftsmen,  and  I  will  refer  shortly  to  a  defi- 
nite instance  of  actual  co-operation  between 
such  craftsmen  in  making  an  important  bit  of 
work. 

But  before  doing  so  I  wish  to  show  you 
a  slide  from  an  engraving  of  the  vestments 
reputed  to  be  those  of  Thomas  a  Becket, 
which  are  preserved  at  Sens.  The  <»nament 
of  the  mitre,  and  near  the  neck  and  shoulders 
of  the  cope,  is  of  a  scrolled  metal  style,  and  is 
embroidered  in  flattened  gold  thread.  Very 
like  it  is  the  gold  thread  embroidery  upon 
remains  of  faded  silk  which  were  found  in  an 
early  thirteenth  century  tomb  at  Worcester, 
the  tomb  of  Bishop  Walter  de  Cantelupe. 

More  graceful  in  design,  but  of  the  same 
kind  of  needlework,  are  the  fine  open  scrolls, 
encircling  lions,  on  this  slide  (Fig.  9).  This  is 
part  of  some  thirteenth  centurvjrestment.  but 
fmm  the  absence  ofoji^ggiy^^J^aieit 
serves  also  to  suggest  at  least  a  style  oroma- 
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ment  for  secular  work  at  that  time.  The 
examples  of  such  embroidery  are  rare. 

King  Henry  III.,  as  is  well  known,  was  an 
active  patron  of  his  country's  arts,  not  merely 
of  those  followed  under  ecclesiastical  direction, 
but  of  those  independent  of  it,  and  one  reads 
of  His  Majesty  issuing  instructions  in  1J44 
that  Edward  Fitz-Odo,  the  son  of  Odo,  a 
famous  gold  worker  at  Westminster,  should 
make  a  dragon  in  the  manner  of  a  standard  or 
ensign  of  red  samit  (or  silk),  to  be  embroidered 
with  gold,  and  "  his  tongue  to  appear  as  though 
continually  moving,  and  his  eyes  of  sapphire 
and  other  stones."  This  clearly  establishes 
such  an  inter-relation  of  art-crafts,  as  I  altndcd 
to  above,  and  proves  the  employment  of  a 

Fiti.  9. 


Gold  Thread  English  Embroidery. 
Thietexnth  Cbntcrv. 

goldsmith,  a  jeweller,  and  a  broderer  upon  a 
single  important  bit  of  work.  On  another 
occasion  the  King  calls  upon  John  de  Somer* 
cote  and  Rogeri  Scissori — art  workmen  in 
Lichfield — to  produce  richly  embroidered  silken 
robes,  tunics,  &c. 

Upon  this  next  slide  we  see  gold  thread 
scroll-work  in  combination,  «-ith  figure  sub- 
jects minutely  stitched  in  silk  embroidery. 
This  is  the  front  of  a  thirteenth  century 
embroidered  chasuble,  the  shape  of  which  has 
been  cut  and  altered  since  it  was  first  made. 
The  sacred  figure  subjects  set  within  the 
four-Iobed  panels  were  doubtless  derived  horn 
some  MS.  illumination  and  are  admirable  for 
the   simplicity,   distinctness,  and  apparent 


earnestness  with  which  they  are  expressed. 
The  combination  of  scrolls,  panels,  and  figures 
is  distinctive  as  a  fourteenth  century  type  of 
design  for  embroidery  and  worth  noting.  In 
old  documents,  inventions,  and  records  tA 
the  thirteenth  centuiy  for  instance,  entries 
concerning  "opus  Anglicum,"  *' opns 
Plumarium  "  and  the  like  often  occur;  and 
although  it  has  grown  to  be  a  custom  lo  1 
accept  "  opus  Anglicum  "  as  a  title  peculiarly  I 
identified  with  fine  split-stitch  or  chain-stitch 
embroidery  of  such  sacred  subjects  as  those 
we  have  just  seen,  I  do  not  think  that  there  is 
any  more  valid  authority  for  acceptmg  it  in 
this  way  than  there  is  for  assuming  that  "  opus 
Plumarium"  is  a  long  and  short  or  feather 
stitchery  of  the  thirteenth  and  fourteen'Ji 
centuries.  As  I  mentioned,  last  Monday, 
plumarius  was  the  trade  title  of  the  Roman 
embroiderer;  so  that  "opus  plumarium" 
should  mean  embroiderers'  work  generally. 
The  fame  of  English  ecclesiastical  embroidery 
was  certainly  very  considerable  in  the  thir. 
teenth  and  fourteenth  centuries.  Many  fine 
examples  of  it  were  sent  abroad,  sometimes  as 
royal  gifts,  at  others  in  response  to  definite  j 
commissions  for  vestments  of  "opus  Aogli* 
cum."  Still  it  may  be  well  to  note  that  a 
centuiy  or  two  before  the  English  needlewofi 
had  attained  this  celebrity,  it  appears  that  the 
typically  English  illumination  of  MSS.  vas 
also  called  "opus  Anglicum."  How  much 
the  famous  embroidery  owes  to  equally  famous 
contemporary  illuminations  is  a  point  which 
seems  to  me  to  be  capable  of  a  good  deal  more 
elucidation  than  that  which  I  can  try  and  offer  | 
to-day. 

I  have  chosen  one  or  two  specimens  of  the  | 
kind  of  embroidery  which  seems  to  be  fairly 
well  authenticated  as  English  of  the  thir- 
teenth and  fourteenth  centuries,  and  also  of 
one  or  two  examples  of  MS.  illumination  of  the 
same  time.  These  may  serve  to  show  some  1 
relation  of  designs  for  MSS.  to  those  for  em- 
broideries. , 

In  describing  a  finely  illuminated  MS.  of  the 
thirteenth  century,  well-known  as  the  "Tenison 
Psalter,"  the  late  Sir  Edward  Bond  pointed 
out  that  in  the  course  of  that  century  the  aie 
of  painting  and  illuminating  were  beconio^  i 
secular  professions  followed  outside  the  cloister.  | 
To  a  similar  extent  embroidery  must  hav'e  been  ' 
done  also  outside  the  cloister ;  but  it  would  be 
difficult  to  hint  at  all  satisfactorily  how  far  the 
embroideries  we  are  about  to  look  at  were 
made  in  monatdfe^eiboAtiBQlg^^^.  Inai? 
case  the  designs  are  clearly  the  work  of 
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trained  and  versatile  draughtsmen,  whilst  the 
needlework  exhibits'  a  technical  finish,  which, 
withoat  offence  to  modem  English  workers,  is 
unrivalled  by  their  work  as  a  rule. 

I  hope,  from  what  I  have  said,  that  it  will 
hot  be  difBcult  for  us  to  picture  to  ourselves 
that  frequent  co-operation  must  have  been  the 
rule  between  the  draughtsman  and  the  em- 
broiderer—that is  to  say,  between  the  illu- 
minators arid  possibly  their  wives  and 
daughters  or  those  of  other  artistic  craftsmen, 
such  as  goldsmiths. 

■  In  the  fourteenth  centuTy,  guilds  for  regu- 
lating the  conditions  of  their  work  were  be- 
ginning to  be  formed  by  the  craftsmen  them- 
selves, and  such  organisation  seems  to  have 
been  a  secular  counter-move  to  the  dissen- 
sions between  the  various  religious  bodies. 
It  is  claimed  that,  as  early  as  the  thirteenth 
century,  a  craft  guild  of  embroiderers  existed 
in  London.  This,  however,  may  be  doubtful, 
though  from  a  legal  document  dated  15th 
November,  1293,  belonging  to  the  present 
Broderers'  Company,  it  appears  that  the 
existing  Broderers'  Hall  in  Gutter-lane  stands 
on  a  site  then  occupied  by  the  workshop  of 
William  de  Herslake— a  saddler— -which  was 
close  to  the  tenement  of  one  Adam,  a  gold- 
beater. We  may,  perhaps,  imagine  that 
William  de  Herslake  sometimes  undertook  to 
produce  saddlery  and  horse-trappings  deco- 
rated with  embroidery  and,  if  so,  that  Adam 
the  gold-beater  may  have  helped  in  procuring 
the  gold  thread  or  wire  required  by  Herslake 
for  such  a  purpose.  However  this  may  be,  it 
is  quite  certain  that,  of  the  existing  charters 
of  the  Broderers'  Company,  the  earliest  was 
granted  by  Queen  Elizabeth  in  the  sixteenth 
centuiy,  or  some  300  years  later  than  the 
times  of  William  de  Herslake  the  saddler  and 
Adam  flie  gOld-beater.  Amongst  the  Com- 
pany's interesting  historic  possessions  are  two 
cups,  one  given  in  1606  by  John  Parr,  who  was 
embroiderer  to  Queen  Elizabeth  and  James  I., 
and  the  other  by  Edmund  Harrison,  embroi- 
derer to  James  I.  and  Charles  I.  The  Com- 
pany now-a-days  encourages  the  instruction 
of  women  in  embroidery  by  means  of  scholar- 
ships, which  are  tenable  at  embroidery  classes 
conducted  in  various  London  technical  schools. 

Let  us,  however,  return  to  the  thirteenth  and 
fourteenth  century  English  church  work. 

We  begin  with  the  famous  cope  in  the  Vic- 
toria and  Albert  Museum  known  as  the  Syon 
Cope.  A  full  description  of  it  is  given  in  the 
late  Dr.  Rock's  "  Textile  Fabrics  m  the  South 
Kensington  Museum."    The  particular  points 


upon  which  I  wish  to  lay  some  stress  are : — 
First,  that  the  surfrice  of  the  cope  as  displayed 
in  this  slide  is  entirely  of  needle-stitched 
embroidery.  The  ground  is  as  elaborately 
stitched  as  the  figures  upon  it.  There  is  no 
employing  of  a  rich  satin  or  velvet  and  then 
embellishing  tt  with  occasional  embroidery. 
As  I  have  said,  all  that  we  see  here  is  pure 
needle-stitched  embroidery.  From  the  tech- 
nique of  the  needlework,  let  us  turn  to  the 
design  which  consists  of  a  sort  of  tracery  or 
diapering,  composed  of  overlapping  quatrefoils. 
Simple  diaper  and  trellts  patterning  was  much 
in  vogue  in  the  thirteenth  and  fourteenth  centu- 
ries. Within  the  quatrefoils  and  interspaces 
are  various  figures.  In  the  highest  central 
quatrefoil  is  Christ,  crowned  as  a  king,  seated 
with  the  Virgin  Mary.  Below  this  is  the  Cru- 
cifixion. The  single  figures  consist  of  the 
Apostles  and  of  seraphims  with  crossed  wings, 
a  device  which  appears  in  much  earlier  illu- 
minations. These  figures  stand  out  clearly 
in  definition  or  silhouette  against  thei^ 
backgrounds.  Most  of  them  have  a  slightly 
curved  attitude. 

Now  some  corresponding  characteristics 
will  be  seen  in  the  next  slide,  which  is  taken 
from  a  page  of  the  illuminated  MS.,  known  as 
Royal  MS.  i  D.  i  in  the  British  Museum.  DrJ 
Warner,  keeper  of  the  Manuscripts,  who  has 
very  kindly  given  me  valuable  information 
in  the  course  of  the  enquiries  I  have  made, 
calls  attention  to  an  interesting  coincidence : 
that  one  William  of  Devon  was  the  writer  of 
this  MS.,  and  living  at  the  same  time  was 
one  Master  William,  a  painter  to  the  king^ 
and  nanied  in  the  Close  Roll  of  Henry  III. 
1251-2.  Whilst  there  may  be  no  direct 
evidence  that  the  King's  painter  actually 
illuminated  the  MS.,  it  is  not  wholly 
improbable  that  he  may  have  done  so.  The 
point,  however,  is  not  of  serious  importance, 
it  is  merely  suggestive  in  connection  with 
secular  illuminators. 

The  page  of  illumination  befiire  us  gives  ns 
the  coronation  of  the  Virgin,  the  Crucifixion, 
with  the  Virgin  and  St.  John  on  either  side  of 
the  Cross  ;  seraphims  with  crossed  wings,  and 
St.  Peter  and  St.  Paul.  These  are  all  of 
rather  more  rigid  appearance  than  the  same 
subjects  and  figures  in  the  Syon  Cope,  but 
there  are  resemblances  in  details  between  the 
two,  sufficient,  I  think,  to  convey  a  sound 
Suggestion  of  co-operation  between  illumi- 
nators and  embroiderers  in  production  of 
such  church  vestments.  Such  resemblance  is 
stronger,  I  think,  between  this  illumination 
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and  the  cope  pf  opus  Anglicum,  known  as  the 
Madrid  Cope,  of  vh\c\i  a  coloured  illustration 

is  on  the  table. 

Another  cope,  of  slightly  later  date  than  the 
Syon  Cope,  is  known  as  the  Ascoli  Cope,  and 
has  been  the  subject  of  much  recent  discus- 
sion. Its  embroideiy  is  as  elaborate  as  that  of 
the  Syon  Cope,  and  entirely  covers  the  outside 
of  the  vestment.  The  underlying  scheme  of 
its  design  depends  upon  a  repetition  of  separate 
roundels,  which  are  cusped,  containing  figures 
representing  sacred  events  relating  to  early 
and  later  Popes.  We  see  only  four  of  these 
roundels. 

The  next  slide,  however,  gives  us  a  full  view 
of  the  cope.  Taking  the  series  of  roundels 
horizontally,  we  have  in  the  upper  one  a  head 
of  Christ  in  centre,  and  I  ask  you  to  note  some 
special  features  of  it — the  arrangement  of 
hair  falling  at  the  back  of  the  neck;  the 
shaping  of  the  beard ;  the  high  forehead  and 
the  long  nose.  On  each  side  of  the  Christ 
are  martyrdoms  of  different  Popes,  such  as 
St.  Clement,  St.  Peter,  St.  Comeille,  St. 
Marcel.  The  middle  horizontal  series  has 
the  Cruci6xion  in  the  centre,  and  right  and 
left  of  it  various  teachers  of  the  Church— St 
Sylvestre,  St.  Gregory,  and  others,  each  ac- 
companied by  two  Bishops  •  the  lower  series 
consists  of  the  Virgin  and  two  angels  in  the 
centre  and  two  Popes  on  either  side,  the  four 
Popes  being  Innocent  IV.,  Alexander  IV.. 
Urban  IV.,  and  Clement  IV.,  who  succeeded 
one  another  in  the  Pontificate  from  1243  to 
1268.  A  coloured  illustration  of  this  cope  is 
exhibited  in  a  frame. 

The  use  of  roundels  and  variously  shaped 
panels  enclosing  figure  subjects  occurs  in 
English  illuminations  of  the  thirteenth  and 
fourteenth  centuries,  and  the  instance  of 
shaped  panels  which  I  show  is  supplied  by 
part  of  a  page  of  a  Psalter  of  the  early  four- 
teenth century. ,  The  style  of  the  figure  draw- 
ing, broadly  speaking,  corresponds  with  that 
of  the  Ascoli  Cope,  although  the  subjects  are 
different.  The  face  of  Christ,  however,  has 
many  points  of  resemblance  to  that  on  the 
Ascoli  Cope,  the  high  forehead,  the  long  nose, 
the  shape  of  the  beard,  &c. :  suggestive  of 
the  relation  between  the  work  of  the  illu- 
minator and  that  of  the  embroiderer. 

Another  type  of  embroidery  design  is  given 
in  this  slide  from  a  fourteenth  century  cope  of 
red  satin,  worked  with  the  same  kind  of  needle- 
stitched  embroidery  as  that  of  the  previous 
copes.  In  this,  however,  the  satin  plays  an 
importait  part  in  the  design,  as  a  ground  to 


the  symmetrical  scrolling  branches  of  the 
Jesse  tree,  the  various  figures  in  which  are 
similar  to  those  in  the  Syon  Cope.  There  is  a 
good  coloured  illustration  of  this  Jesse  tree 
cope  in  the  room. 

Specim«is  of  secular  embroidery  of  the 
fourteenth  ceotuiy  are  rare.  One,  entirdy 
difiierent  in  work  from  those  of  the  Church 
vestments  just  seen,  belongs  to  the  Victoria 
and  Albert  Museum,  and  is  a  hangings 
patchwork  in  coloured  cloths.  (Fig.  10).  This 
method  of  decorative  needlework  is  well  suited 
to  the  rendering  of  broadly-treated  designs. 
The  example  before  us  is  called  French ;  how- 
ever, I  see  no  particular  reason  why  it  may 
not  equally  well  be  called  English.  Forms 
of  different  shapes  are  introduced  into  it ;  at 
the  same  time,  breadth  and  simplicity  in 
treatment  so  suitable  to  the  method  of 
patchwork,  are  distinct  features  of  this  speci- 
men. The  late  Dr.  Rock,  in  describing  it, 
suggested  that  the  design  probably  repre- 
sents incidents  corresponding  to  some  in 
the  legend  of  Sir  Guy  of  Wam*ick,  an  Old 
English  metrical  romance,  written  in  the  thir- 
teenth century.  The  costumes  defncted  hoc 
are  of  a  century  later.  The  drawing  and 
grouping  of  the  figures  and  their  surroundings 
appear  to  be  such  as  one  would  be  likely  to  see 
in  an  illuminated  MS.  of  the  legend. 

Failing  to  find  some  contemporary  drawing 
or  painting  of  English  embroiderers  at  woik  in 
the  fourteenth  century,  I  have  had  a  slide 
made  from  a  fresco  by  Ambrogio  Lorrenzetti 
in  the  Palazzo  Publico  at  Siena  between  the 
years  1337  and  1339,  ^''^  ideal  prosperous 
town  at  that  period.  With  some  modifications 
in  the  architecture,  it  may  serve  to  give 
approximately  some  idea  of  what  would  have 
been  going  on  in  an  English  country  town — 
say  Canterbury,  for  instance.  To  the  left  we 
have  a  boot-shop  and  men  at  work,  beyond  it 
a  school ;  then  a  grocer's  or  wine-shop ;  in 
the  background  two  women  at  neeillewcvk 
near  the  small  alley,  up  which  are  passing 
mules  bearing  bales  of  wool  packs,  &c. 

Now  the  three  or  four  specimens  of  English 
thirteenth  and  fourteenth  century  embroidery, 
which  we  have  seen,  serve,  I  think,  to  convey  a 
fair  idea  of  the  standard  of  technical  finish 
attained  in  a  time  when  its  fame  abroad  was 
very  considerable.  However,  soon  afterwards 
it  began  to  deteriorate,  and  it  may  be  difficult 
to  account  for  this.  Both  illuminating  MSS. 
and  carrying  out  embroideries  from  designs  by 
illuminators  were  ai^Muentlx  becoming  pro- 
fessions, to  someDi^entb^iCirfilQSlt&de  tbr 
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religioiis  houses  in  which  the  main  practice  of  in  guch  circumstances  of  competiitoa,  change 
such  arts  had  been  fostered.  But  it  would  in  its  ornamental  appearance  and  in  the 
seem  that  this  outside  or  secular  practice  of  amount  of  labour  bestowed  upon  it  was  inevit- 
the  arts  had  not  taken  effective  root,  so  that  able ;  and  so  we  find  that  handsome  woven 
when  the  influence  ctf  monastic  establishments  stuSs  were  often  adopted  by  the  embroiderer 
began  to  weaken,  as  it  did,  the  interests,  of  a  as  the  ground-work  for  his  enrichments,  Em- 
comparatively  minor  art  such  as  embrcHdeiy,  broideiy  used  in  this  relatively  economical  and 
suffered.  The  deterioration  in  English  em-  sparing  manner  came  to  play  an  almost  sub- 
broidery  coincides  with  a  period  when  conflicts  ordinate  part  to  fine-weavings :  its  designs 
were  constant  between  secular  and  religious  gradually  became  flavoured  with  character- 
forces  and  when  foreign  and  civil  warfare  was  istics  of  woven  ornament.  Thus  embroidery 
the  rule,  and  yet  it  is  interesting  to  note  that  ceased  to  possess  the  charm  of  its  earlier 
progress  was  nevertheless  being  made  in  richness  and  in^viduali^  and  descended  to 
dewloping  material  resources,  and  mannfac-  a  diminished  position  in  aesthetic  importance, 
tures  of  utilitarian  value,  however  much  the  The  progress  of  this  change  is  often  indicated 
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nurture  of  the  decorative  arts  may  have  lapsed. 
The  deterioration  in  embroidery  is  accom- 
panied too  change  in  s^le  of  the  orna- 
mental and  decorative  elements  used  in  the 
designs  for  it.  Some  part  of  this  change  may, 
1  think,  be  traced  to  the  effect  brought  about 
by  the -introduction  into  this  country  of  foreign 
finely-woven  ornamental  stufb,  brocaded  silks, 
satins  and  velvets,  the  like  of  which  certainly 
were  not,  and  probably  couM  not,  have  been 
made  here.  Of  many  kinds  and  varieties, 
the  designs  of  these  imported  fabrics  were 
naturally  attractive.  They  were  more  easily 
obtained  than  the  less  quickly  produced  em- 
broideries, and  so  coming  into  general  use 
amongst  the  wealthy  members  of  the  com- 
munity, by  the  Court  and  the  Church,  they  in 
large  measure  superseded  embroideries.  For 
embroidery  to  maintain  any  sort  of  positipn 


in  English  Church  embroideries  made 
throughout  the  fifteenth  century.  Probably 
the  greater  number  of  church  vestments  con> 
sisted  of  foreign  silks  and  velvets,  rather 
sparsely  sprinkled  with  embroidered  orna- 
ments and  bordered  with  effigies  of  saints 
and  such  like,  more  often  singly  than  in  groups 
as  in  the  earlier  embroidery. . 

An  example  of  this  class  of  work  is  now 
thrown  on  the  screen.  It  is  a  cope  of  rich 
purple  velvet.  The  border,  or  orphrey  and 
hood,  are  of  embroidered  figures ;  on  the  hood 
is  a  seated  figure  of  God  and  on  the  orphrey 
are  single  figures  of  apostles  and  saints  under 
Gothic  canopies.  Upon  the  velvet  ground  in 
the  centre  is  the  Assumption  of  the  Virgin, 
above  are  two  fleur-de-ljrs  and  below  two  Tudor 
roses.  Three  seraphims  are  symmetrically 
arranged  about  the^^.^^GO^gte^d 
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again  are  various  Ooral  ornaments.  All  tliew 
details  have  less  of  that  clean-cut  definition 
and  simplicity  which  are  so  characteristic  in 
fourteenth  century  "  opus  Angticum ; "  further, 
the  e|»cal  or  story-telling  interest  of  the  figures 
is  small,  and  repetititui  of  details  is  noticeable 
in  the  compositioa  of  the  patten.  However, 
this  is  a  good  specimen  of  late  fifteenth  centuy 
embroidery. 

In  designs  of  later  Engli^  embrmdeiy  we 
shall  notice  a  still  further  decline  in  simplicity 
of  treatment  and  epical  or  story-telling  interest, 
whilst  repetition  with  almost  geometrical  ^m- 
metiy  is  the  [wincipal  basis  of  the  patterns. 
Hence  the  easier  imaginative  and  versatile 
MS.  painter  seems  to  have  become  succeeded 
by  a  somewhat  mechanical  and  not  very  inven* 
tive  draughtsman,  who  was  more  or  less  under 
the  influence  of  repeatiag  patterns  as  displayed 
in  woven  materials. 

Although  English  church  embroidery  was 
almost  dead  in  the  sixteenth  century,  secular 
embroidery  in  England  seems  to  have  bad 
some  fair  vitality.  It  was  used  a  good  deal 
in  the  costumes  of  the  Court,  and  many  of  the 
modes  of  its  use  and  characteristics  of  its 
ornament  came  from  foreign  sources  into  this 
country.  For  example,  the  work  of  Holbein 
as  an  omamenUst  contributed  to  Eii>;tish 
acquaintance  with  an  Italo-Flemish  style  of 
arabesque  ornament  which  is  reflected  in  the 
gold  thread  embroideries  of  King  Henry 
VIII. 's  costumes,  so  frequently  shown  in 
Holbein  portraits.  Id  another  way  profes- 
sional embroiderers,  such  as  were  employed  by 
Queen  Elizabeth  and  James  I.,  must  have  been 
influenced  by  the  ornamentation  ef  Chinese 
and  Indian  embroideries  and  printed  cottons, 
newly  brought  into  England  towards  the  end  of 
the  sixteenth  century.  Repeated  scrolling 
stems  bearing  and  encircling  flowers,  birds, 
&c.,  are  prominent  features  in  many  such 
Oriental  works,  and  fiimisb  a  comparatively 
lively  contrast  to  the  sedate  and  balanced  orna- 
ment which  in  large  part  had  been  derived 
diuing  the  earlier  part  of  the  century  from 
architectural  panels  and  friezes  of  an  Italian 
Renascence  type.  Then  again,  books  of 
patterns  for  embroiderers  were  published  first 
of  all  in  Venice  and  Paris,  and  came  into  circu- 
lation  during  the  sixteenth  century.  One  of 
them  was  compiled  by  Matthew  Mignerak,  an 
Englishman,  described  as  a  most  expert  worker 
in  all  sorts  of  linen  woric.  Beymid  this,  one 
may  note  the  influence  of  British  aAsction  for 
flowers,  fruits  and  such  like,  which  had  long 
j^fore  expressed  it§eif  in  ipanuscript  iUumtna^ 


tioos,  and  now  amongst  other  wajrs,  showed 
itself  in  adapting  such  sabiects  as  ornamental 
devices  in  embroidery. 

A  fine  example  of  the  class  of  the  comcn- 
tiooal  arabesque  embcoidcry  which  had  a  vt^w 
in  sixteenth  centuiy  costume,  is  sbowo  io  this 
portrait  of  Charles  IX.  of  France,  painted  br 
Fran^ms  Clouet,  about  1570  (Fig.  11).  Tbe 
daintiness  and  intricacy  of  the  stiff  inanimalf 
ornament  are  well  diqilayed  in  the  bands  of 
tpAA  embroidmd  woric.  the  decorative  value 
of  which  is  enhanced  by  contrast  with  the 
intervening  ground  of  plain  velvet.  The  whole 
costume  cleariy  exhibits  tbe  sUll  of  a  good 
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CHAKUS  IX.     PORTKAIT  BV  FKAM^OIS  CLOtTET. 

fwofessional  designer.  Such  men  were  maic 
numerous  in  France  than  in  England.  Similar 
ornament  was  carried  into  embroidered  hang- 
ings  and  curtains.  It  is  a  style  of  design  that 
has  more  academic  accomplishment  so  to 
speak,  than  the  peculiarly  English  style  intro- 
duced into  embroidery  in  the  sixteenth  and 
seventeenth  centuries ;  indeed  the  English  at;^ 
exhibits  many  breaches  of  academic  rules  for 
the  composition  of  ornament,  and  in  this 
way  points  to  an  absence  of  that  influence 
which,  in  Italy,  for  instance,  arose  from  the 
traditions  of  continuous  [oactice  in  the  decoia- 
tive  arts.  The  English  s^le  attracts  attentioo 
by  reason  of  its  independence  and  quaintness 
in  con{:eit,  a  quali^  perhaps  in  §Qine  relatioo 
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to  that  of  the  conceits  of  Jacobean  and  Stuart 
poetry,  which  is  said  to  have  arisen  froni  an 
aim  of  its  writers  to  amuse  by  forcing  the 
coutrast  between  ideas  and  objects  apparently 
remote  and  diverse.  If  such  a  suggestion  is 
somewhat  far-fetched,  it  does  not  clash  with 
what,  I  think,  was  the  fact,  that  there  was  a 
prevalent  taste  for  certain  extravagances,  and, 
however  well  they  may  have  been  turned  in 
literature,  they  were  more  absurd  v4ien  repre- 
sented in  embroidery: 
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Queen  Elizabeth.  Poiltjlait  asceibbu  to 
znccheko,  and  belomoiho  to  the  dukk  ov 
Devomshieb. 

Portraits  of  Queen  Elizabeth  in  one  or  other 
of  her  historically  numerous  and  fancifully-- 
varied  dressds  give  one,  I  think,  impressions 
of  the  better  achievements  of  which  English 
embroiderers  were  capable  in  her  time.  Here, 
for  instance,  is  one  ascribed  to  Zucchero, 
belonging  to  the  Duke  of  Devonshire  (Fig.  12). 
The  Queen's  underskirt  is  embroidered,  per- 
haps, in  cross  or  tent  stitch,  with  a  medley  of 
plant,  animal,  and  bird  forms.  There  seems 
to  be  little  feeling  for  balance,  congruity, 
contrast,  or  ornamental  arrangement,  and 
even  the  colouring  does  not  contribute  much 
towards  bringing  the  medley  into  harmonious 
unity. 

The  dress  in  Her  Majesty's  portrait  at 


Hatfield  is  another  instance  of  extravagance 
in  conceits.  The  cloak  is  spotted  with 
embroidered  eyes  and  ears,  along  the  sleeves 
are  twisted  snakes,  and  on  the  body  of  the 
dress  is  an  orderly  arrangement  of  floral 
sprays.  At  Hampton  Court  there  is  a  portrait 
1^  Zucchero,  which,  if  not  of  Queen  Elizabeth, 
is  of  a  lady  of  the  period.  Her  dress  is 
embroidered  with  continuous  scrolls  of  fine 
stems,  bearing  all  sorts  of  flowers.  In  between 
the  scrolls  are  birds  and  butterflies  and  so 
forth.  Another  portrait  of  particular  value  for 
the  careful  drawing  of  the  embroidery  shown 
on  itVas  exhibited  under  No.  269  at  the  Tudw 
Exhibition  a  few  years  ago.  The  embroidery 
was  in  black  silk  principally,  and  the  pattern 
was  of  scrolling  and  intertwisted  stems  bear- 
ing various  flowers  and  fruit  shapes.  In 
patterns  of  such  scrolls  there  is  more  order 
and  scheme  than  in  the  heterogeneous  medleys 
previously  referred  to ;  and  this  order  is,  I 
fancy,  a  reflex  in  pattern  designing  of  that 
with  which  English  embroidery  designers  and 
workers  were  becoming  acquainted,  through 
late  sixteenth  century  Italian  weavings  more 
especially,  and  through  Oriental  and  Chinese 
embroideries  gradually  imported  at  the  time. 
In  a  frame  is  a  specimen  of  an  ordinary  Italian 
ornamental  worsted  weaving — the  patterns  of 
scrolls  and  pomegranates,  &c.  In  another 
ft-ame  is  practically  the  same  class  of  pat- 
tern, done  in  black  and  gold  thread  English 
embroidery. 

This  slide  also  shows  us  something  of  this 
order  or  scheme  of  scroll  design,  strongly 
flavoured,  however,  with  the  English  charac- 
teristic conceits  of  curious  flowers  and  insects, 
embroidered  on  the  linen  jacket  in  coloured 
silks,  the  scrolling  stems  being  of  gold  thread. 

In  the  next  slide  we  have  a  similar  pattern 
of  daintier  scrolling  stems,  with  flowers  and 
leaves  on  a  smaller  scale,  all,  however,  em- 
broidered in  coloured  silks.  In  a  frame  is  an 
interesting  modem  adaptation  of  this  sort  of 
pattern.  It  has  been  made  by  Miss  Fellowes, 
of  Birmingham  School  of  Art. 

Of  a  different  character  of  work  is  the  raised 
and  padded  embroidery,  which  was  much  used 
in  James  I.  and  Charles  I.  and  II.'s  times  for 
boxes,  mirror  frames,  &c.  Medley  of  hete- 
rogeneous devices  is  the  keynote  of  style  in 
design  for  such  work.  This,  as  we  have  seen, 
arose  in  the  Elizabeth  period,  but  the  class  of 
raised  and  padded  embroidery  grew  into  greater 
vogue  during  the  two  succeeding  reigns. 

I  have  had  an  enl^^iq^nt  made  of  part  of 
the  lid  of  a  Stuart  box  or  casket  in  order  that 
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the  great  skill  and  regularity  of  needlework 
may  be  seen.  King  Charles  I.  is  seated 
beneath  a  canopy ;  his  Queen  is  advancing 
towards  him.  Her  dress  is  embroidered  with 
a  medley  of  floral  devices.'  The  curtains  of 
the  tent  are  decorated  with  the  scroll  and 
blossom  pattern  on  a  large  scale,  ^uch  the 
same  as  in  the  Elizabethan  jacket  we  looked 
at.  All  about  are  odd  disproportionate  objects, 
absurdities,  no  doubt,  yet  factturs  in  what 
has  become  a  recognised  style  of  embroi- 
dery design.  Amongst  the  curious  details  are 
acorns  rather  larger  in  size  than  the  pears 
near  at  hand ;  a  moth  or  butterfly  near  the 
Queen  is  bigger  than  her  head,  and  even  than 
the  dog  above  her,  and  so  on. 

A  few  years  later  in  date  is  a  toilet  box  or 
casket,  covered  with  white  satin,  upon  which 
raised  and  flat  embroidery  has  been  worked. 
This  slide  gives  us  the  front  of  the  box  with 
one  of  its  doors,  or  flaps,  thrown  back  so  as  to 
«how  the  flat  flower  embroidery  of  the  inude 
in  contrast  with  the  raised  work  of  the  outside. 
Along  the  lid  are  quaint  plant  forms,  a  butterfly 
or  two,  and  a  rabbit  and  a  pquirrel.  The  sides 
of  the  box,  which  we  do  not  see,  are  decorated 
with  curious  figures  illustrative  of  Narcissus, 
Venus  and  Adonis,  Apollo  and  Daphne,  in 
Stuart  dresses.  The  wnament  on  the  lid  of 
the  box  is  arranged  with  intention  and  order  ; 
at  the  centre  is  a  frame  with  a  portrait,  and 
balancing  each  other  at  the  comers  are  gro- 
tesque birds,  extravagant  compounds  of  birds, 
shells,  and  butterflies,  an  indulgence  in  quaint- 
nesB  or  conceit,  which,  however,  was  more 
vigorously  expressed  in  marginal  illuminations 
of  MSS.  some  three  hundred  years  earlier. 
The  feeling  for  balance  or  order  in  arrangement 
may  perhaps  be  considered  to  have  been 
d^ved  &Dm  Oriental  work  of  later  date.  The 
skill  of  stitcheiy,  vluch  is  admirable,  is  native. 
Deficient  as  we  may  have  been  in  the  art  of 
ornamental  design,  our  stitchery  has  been 
good;  and,  in  connection  with  this,  the 
numberless  samplers  of  the  seventeenth  and 
eighteenth  centuries  which  have  recently  turned 
up  as  valuable  documents  in  the  histcny  of 
embroidery,  show,  as  a  general  rule,  how  assi- 
duously girls  practised  the  working  of  many 
sorts  of  fancy  embroidery  stitches,  not  to  prove 
the  peculiar  application  of  them  to  definite 
schemes  of  ornament,  but  rather  to  exhibit 
variety  in  beautifully  taken  needle  stitches. 

Towards  the  latter  part  of  the  seventeenth 
century  the  stitchery  in  single  specimens  of 
costume  and  hangings  is  often  comparatively 
simple  and  uniform  in  character,  h*wever 


much  the  details  of  the  ornament  may  be 
varied.  For  instance,  in  this  quilted  bodice 
almost  the  whole  of  the  embroidery  is  of  chain- 
stitch  only.  The  flowers,  leaves,  and  lurds 
are  bnciful  in  shape  and  treatment,  nuch 
this  being  borrowed  from  some  Indian  or 
Persian  pattern :  the  distinct  symmetry  in  the 
arrangement  of  these  details  is  al&o  derived 
from  Indian  or  Persian  patterns  of  the  time. 

Hne,  now,  is  a  colour-printed  cotton  bed- 
cover from  Masulipatam,  which  is  bat  one 
type  of  many  variations  played  for  centuries 
by  Indian  or  Persian  Mohammedan  pattem- 
roakers  upon  a  feivourite  motive  inspired  by  the 
spreading  branches  of  a  tree,  with  birds  seated 
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amongst  them,  and  the  ground  busy  with  an- 
dulatioos  and  animal  forms.  In  this  particriar 
print  the  design  is  a  masterpiece  of  vymmtXri 
and  ingenious  interlacement,  the  branches  «eO 
marked^  and  the  background  powdered  with 
delicate  leaf  forms. 

We  can'  sjmipathise .  with  an  enthusiastic 
English  embroiderer  of  the  seventeenth  cennny. 
who,  upon  seeing  soch  a  thing  for  the  fint 
time,  would  naturally  almost  faecome  sriijeGt 
to  the  influence  of  its  novelty,  and  so  take 
ideas  from  it. 

This  portion  of  an  English  crewel  em* 
broidered  curtain  will  perhaps  illustrate  mj 
meaning  (Fig.  13).  The  inclination  toi^Mene 
order  and  balance  in  arranging  the  details  «f 
the  design  is  shown.  There  is  well  maifced 
contrast  between  the  stems  and  faimnc^es, 
and  the  small  leaves,  &c.,  powdered  ow  Uk 
badcgrouod.   There  are  quaint,  lurd  ftmnt; 
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the  twistiag  tree  stems  grow  from  undulatiooe 
or  moundB,  id  which  occur  odd  birds  and 
animals.  There  are  turns  and  toadies  which 
annonnce  the  English  embroiderer,  notwith- 
standing the  underlying  Orientalism  of  his 
design  ;  and  so  we  have  a  product  which  con- 
tributes to  founding  what  in  after  years 
becomes  a  recognised  "style,"  but  is  neither 
pure  Oriental  nor  pure  English.  It  was,  how- 
ever, snfllciently  attiaetive  at  the  time  to  call 
into  life  some  trade  in  English  worsted  em- 
broideries on  linen,  cotton,  and  canvas  for 
curtains,  cushion  and  furniture  covers  from  the 
times  of  William  and  Mary  into  a  good  part  (rf 
the  eighteenth  century. 

In  a  corre^wnding  way,  trade  in  em- 
twoideries  for  costumes  flourished  and  met  a 
range  of  popular  demand  far  wider  than  that 
of  the  medieval  Church  or  the  Plantagenet 
Courts.  This  slide  from  an  engraved  portrait 
of  King  George  III.  supplies  ns  with  a  typical 
instanoe  of  the  kind  of  gotd<thread  embroidery 
OD  sndi  a  coat  and  waistcoat  as  was  worn  by 
His  M^esty  on  state  occasions.  In  formality 
and  limited  variety  of  pattern  the  embroidery 
has  some  affinity  to  that  of  many  present- 
centuty  Court  dresses.  The  eighteenth  cen- 
tury style  of  patterns  in  (he  embroideiy  on 
moi's  <vdiQaiy  costume  was  chiefly  French, 
o«ing  much  of  its  characteristics  to  natural- 
istic floral  sprays  and  garlands,  ribands,  &c., 
such  as  are  profusely  displayed  in  silken 
weavings  of  the  Louis  XV.  period:  and  a 
principal  feature  of  the  s^le  in  connection 
with  costume  is  the  repetition  of  the  same 
details — the  same  bunches  and  sprays— along 
the  edges  of  coats,  and  on  the  flaps  of  pockets. 

The  next  slide  is  from  an  English  dress-coat 
and  waistcoat  of  fancy  velvet,  embroidered 
with  cokMired  silks,  and  we  notice  the  repe- 
tition of  the  sane  bunches  of  lewes  and 
blossoms,  as  a  rutog  principle  in  the  design 
or«ompoettion  of  the  embroidery  here. 

It  would,  I  am  afraid,  uke  us  too  £u:  away 
from  the  particular  considerations  we  have  yet 
to  deal  with,  to  attempt  any  anatysis  of 
changes  of  faahMo  and  taate,  to  trace  their 
effects  upon  the  course  of  the  art  of  em- 
Innidery  in  this  ooantry,  and  to  account  for 
the  declioe  in  the  employment  of  embroidery, 
whether  for  costumes  or  other  decorative  pur- 
poses, which  appears  to  have  occnred  during 
the  first  half  of  the  nineteenth  century.  In 
uy  case  I  think  that  it  would  be  seen  that  the 
wnamental  designs,  whether  for  such  coloured 
or  plaio  white  linen  embroidery  as  were  made 
'or  geoeral  use,  more  than  ever  ran  in  agnwve 


similar  to  that  patterns  mechanically 
printed  or  woven,  in  which  repetition  of  devices 
is  unavoidablb.  Any  efforts  towards  a  mcwe 
independent  style  which  would  give  better 
opportunities  for  displaying  '  the  intrinsic 
merits  of  embroidery  as  an  art  handicraft, 
were  few  and  far  between :  thftre  seems  to 
have  been  little  or  no  public  taste  to  encourage 
them,  little  appreciation  in  fact  of  individuality 
in  such  branches  of  ornamental  art. 

However,  after  about  i860  a  change,  iriiich 
had  been  aimed  at,  does  begin  to  appear. 
International  exhibitions  had  been  held  at 
home  and  abroad;  there  were  popular  move- 
ments, due  to  pnvate  and  to  Sti^  enterprise, 
to  direct  attention  to  the  study  and  practice  in 
tiiis  country  of  ornamental  art  in  its  relation 
to  taste  in  the  production  and  use  of  things  of 
everyday  life :  Schools  of  Art  aided  by  Govern- 
ment in  different  parts  of  the  country  had  been 
at  work  for  some  fisw  years;  Ruskin  had 
lectured  and  written ;  William  Morris  was 
working  in  concert  with  Bume  Jones,  and 
influencing  taste  in  many  branches  of  artistic 
construction  and  decoration,  including  of 
course  ornamental  textiles,  tapestry-weaving, 
and  emlvoidery ;  two  or  three  schools  or 
societies  were  started  for  encouraging  em- 
broidery, the  first  one  I  think  being  under  the 
presidency  of  Princess  Christian,  and  another 
under  Princess  Louise  (Duchess  of  Argyll), 
and  from  these  emanated  embroideries  of  in- 
dividual character,  some  from  designs  1^ 
Bume  Jones,  Walter  Crane,  and  others.  Ex- 
hiUtions  of  arnnent  embroidery  were  held,  an 
Arts  and  Crafts  Society  was  oi^nised  in 
London  with  offshoots  in  the  country,  a  Home 
Arts  Association  of  work  centres  throughout 
the  kingdom  came  mto  being,  and  within  the 
last  twenty  years  or  so,  local  authorities  and 
others  have  formed  classes  and  schools  for 
systematic  technical  instniction,  all  of  which 
have  been  agencies  to  deTelo|ti  general  taste 
in  worldng  and  uang  embroidery.  These 
forces  oi  varied  character  have  been,  I  think, 
more  &vourat^e  to  independence  and  indi- 
vidualism, of  woric  than  to  reviving  auch 
uniformity  and  conventionality  as  seems  to 
have  prevailed  in  (say)  English  decorative  art 
under  monastic  influences.  Probably  too  it 
may  be  said  that  our  modem  British  conditions 
are  less  restrictive  than  those  of  academical 
rigimes  which  have  obtained  in  France,  where 
Central  Government  institutions,  since  the 
time  of  Colbert  at  least,  have  more  or  less  set 
up  official  standards  of  art  workmanship  and 
manulacture.   It  is  pteaeaot  to  find  that  much 
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,6f  diir  modem  embroidrry  excites  the  admira- 
tion of  critics  abroad,  who  appear  to  detect  in 
it  merits  of  vitality,  and  taste,  of  which  we  our- 
selves may  not  be  entirely  conscious.  As  inay 
be  gathered  from  what  I  have  jnst  said,  the 
operations  iDfluenoiog  embroidety  in  the  king- 
dom are  many,  and  indeed  far  too  many  for 
me  to  attempt  to  give  illustrations  of  them  in 
any  adequate  way.  The  most  I  can  do  now  is 
to  show  only  a  few  slides  in  respect  (i)  of  a 
class  of  embroidery  done  for  general  trading, 
.(a)  of  embroidery  done,  students  in  art 
schools  as  samples  of  their  taste  and  skill, 
and  (3)  of  embroidery  done  for  special 
occasions  by  well-trained  hands  from  designs 
by  decorative  artists. 

Embroidery  for  general  trading  is  executed 
sometimes  in  the  homes  of  the  individual 
workers  employed;  and  sometimes  in  work- 
rooms in  which  the  hands  employed  arc 
brought  together  under  supervision.  Close 
instructions  are  issued  in  respect  of  the  work 
required ;  and  the  embroideresses  are  not 
called  upon  or  expected  to  show  any  origin- 
ality in  taste  or  irork.  Their  labour  becomes 
specialised ;  indeed,  it  is  said  to  such  an 
extent,  that  the  majority  of  the  workers  appear 
to  be  unable  to  use  their  skill  in  stitchery  for 
mending  their  own  clothes.  Should  the  drafts 
of  the  pattern  supplied  to  them  be  incomplete, 
they  are  not  sufficiently  acquainted  with 
pattern  drawing  to  be  able  to  make  good  a 
deficiency.  A  considerable  quantity  of  the 
embroidery  made  for  general  trading  is  in 
the  nature  of  partly  worked  samples,  ulti> 
mately  sold  at  embroidery  shops  to  dilettante 
embroideresses.  The  designs  for  these  things 
aim  at  being  popular,  not  very  difficult  to 
work,  showy  in  effect:  and  not  necessarily  in 
conformity  with  any  particular  canons  of 
composition. 

Here,  for  instance,  are  four  specimens.  The 
device  or  pattern  is  indicated  on  each  one, 
either  drawn  or  painted,  and  enough  of  it 
is  embroidered  to  serve  as  a  guide  for  its 
completion.  Two  of  the  samples  have  natural 
branches  of  flowers  pdac'ed  on  them  without 
ornamental  treatment ;  the  other  two,  as 
regards  their  details,,  seem  to  have  some 
ten^cy  towards  vriiat  might  be  called  oma* 
mental  treatment,  though  the  choice  of  details 
may  not  exhibit  an  exercise  of  much  judgment. 
The  workrooms  in  which  such  samples  are 
produced  in  hundreds,  for  the  spring  and 
summer  seasons  particularly,  are  apparently 
well  lighted  and  well  equipped,  as  may  be 
•seen  from  the  illustration  which  has  been 


kindly  supplied  to  me  (Fig.  14).  AU  thewirt 
is  being  done  in  wooden  frames.  When  it  is 
a  question  of  heavy  gold  thread  embroidery  00 
cloth  or  velvet,  as  for  uniforms,  iron  frames 
are  necessary  to  ensure  proper  tension  of  both 
the  material  and  the  embroidery  woAed 
upon  it. 

From  trade  work  I  pass  to  that  done  by 
students  in  schools  of  art,  who  produce  it 
in  connection  with  the  technical  studies  tbey 
may  be  undertaking.  On  this  slide  is  a  design 
made  a  year  or  two  ago  at  the  Belfast  School 
of  Art,  accompanied  by  a  part  of  it  worked 
out  in  embroidoy.  It  is  for  a  white  finen 
counterpane.     Linen  embroidery   in  white 


Fio.  14. 


ISlVlJOX  OS  A  LdI^Uun    KMI^kiilLiEkV  Woti* 


thread  is  a  considerable  industry,  wdl 
organised  in  the  north-western  part  of  IrelaiHi. 

The  next  slide  is  of  half  of  a  painted  design, 
and  of  the  embroidery  done  from  it,  for  a 
sideboard  doth,  hy  a  student  of  the  Canter- 
bury School  of  Art.  The  emtHoidery  in  this 
case- is  of  coloured  thread. 

Of  a  more  important  grade  is  this  panel 
of  appliquS  embroidery  from  the  Plymouth 
School  of  Art,  in  which  figures  are  introduced 
and  a  story-telling  interest  is  given  to  tin 
panel. 

From  the  Glasgow  School  of  Art  is  diis 
design  and  its  reproduction  in  embroidny.  It 
is  one  of  two  or  three  panels  illustrating  the 
sands  of  Dee  which  were,  I  think,  to  be  fraoAed 
logger  as  a  fire  screen.  . 

Of  another  class  altogether,  and  takN^w 
back  to  the  ddiiniii9itaiMii^gJ^Uie~ 
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tians,  Greeks,  and  Romans,  are  these  speci- 
mens, which  have  been  done  quite  recently 
under  the  supervision  of  His.  Christie,  who 
gives  instruction  in  it  at  the  Royal  College  of 
Art.'  Two  of  them  are  pouches  to  hang  firom 
the  belt  and  the  third  is  a  card-case. 

A  frame  is  shown  containing  an  interesting 
example  of  a  novel  adaptation  of  darning  to 
decorative  figure  design.  The  design  and  work 
ire  by  Miss  Keighley,  of  Plymouth'  School  of 
Art.    (Fig.  IS.) 

Fig.  15. 


English  Dakninq  Eiutaoirauv  of  thk 
Twentieth  Centukt. 

These  different  specimens  serve  to  exemplify 
practice  in  embroidery  as  a  branch  of  technical 
instruction  in  ornamental  design,  die  provision 
for  which  is  now  considerable  throughout  the 
kingdom.  In  some  places  the  arrangements 
for  such  instruction  have  been  supplemented 
by  organisations  to  help  the  successful  students 
to  carry  on  their  work  as  a  wage-earning  in- 
dustry, and  commissions  are  given  by  private 
persons  for  the  execution  of  special  pieces  of 
work,  the  designing  of  which  involve  expert 
skill.  An  interesting  instance  of  work  done 
under  such  circumstances  is  a  mitre  designed 
and  embroidered  in  the  convent  of  Poor  CUre^ 


at  the  village  of  Kenmare  in  the  south-west  di 
County  Kerry.  This  takes  us  back  almost  to 
a  mediaeval  monastic  condition  of  things^  and 
I  think  that  the  nuns  at  Kenmare  have  shown 
much  enterprise  in  organising  their  design 
rooms,  and  the  employment  of  girls  and  women 
in  the  neighbourhood.  Here,  for  instance,  is 
a  view  of  the  Kenmare  Convent  design  «oom. 
For  the  most  part,  as  we  see  now,  the  desijfhers 
are  nuns;  the  embroidety  is  done  part^  by 
nuns  3nd  partly  by  girls  under  their  direction. 
The  specimen  of  their  work  which  I  now  show 
is  a  bish(^'s  mitre.  It  is  of  white  satin ;  the 
ornament  is  adapted  from  devices  found  chiefly 
in'  Celtic  filigree  wirework  on  brooches,  such 
especially  as  the  femous  Tara  tvooch  which 
may  have  been  made  about  the  ninth  centivy 
A.Di.,  that  isr^t  a  time  when  Irish  iJlumin^itor;. 
of  MSS.  were  revered  foe  their  skill.  Father 
Ultan  is  celebrated  in  a  poem  of  that  period, 
as  a  "  blessed  priest  of  the  Scottc  nation  who 
could  adorn  little  books  with  elegant  designs. 
In  this  art  no  modern  scribe  could  rival  him, 
nor  is  it  to  be  wondered  at,  if  a  worshipper  of 
the  Lord  could  do  .such  things,  since  (he  Holjf 
Spirit  as  an  inspirer  guides  his  fingers  and 
raises  his  devout  mind  to  the  stars  **  The' 
embroidery  of  the  mitre  is 'of  .coloured  silks 
and  gold  threads.  The  second  slide  gives  the 
back  of  the  mitre,  with  the  ends  of  the  lappetq 
embroidered  with  modern  e'ditions  of  ancient 
Irish  ornaments. 

I  close  my  illustrations  of  modem  English 
embroidery  with  two  specimens  of  special 
design  by  Mr.  F.  Vigers :  the  embroidery  is 
by  Miss  Symonds  and  her  assistants. 

The  first  is  a  casket  or  reliquary  for  use  in 
connection  with  church  ritual  (Fig.  16.).  The 
embroidery  is  of  coloured  silks  and  gold 
thread,  in  cross  or  tent-stitch  on  canvas,  and 
furnishes  the  panels  on  the  outside  of  thc^ 
casket,  which  represents  heaven  as  a  building, 
with  an  open  arcade  and  golden  gate,  and 
grill  between  the  columns,  within  which  are  all 
sorts  and  conditions  of  men.  St.  Peter  is  at 
the  gate,  about  to  open  it  to  a  mortal  who' 
seeks  admission  :  naked  as  he  came  into  and 
left  the  world.  In  the  upper  arcade  on  the 
lid  are  angels  rejoicing  over  the  repentance  of 
man.  The  colours  in  the  original  are  brilliant 
and  harmonious— the  uniformity  of  stitch  re- 
sults in  [feasant  uniformity  of  texture— ^but 
the  kind  of  ^tch  invtdve?  angularities,  which 
are  not  quite  agreeable  in  the  rending  of 
curved  shapes,  as  for  instance  in  the  arches, 
where  slight  distortions  occur.  On  the  other 
J»od,  the  completeness  of  the  work^^he 
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brigkUien  and  spukle  of  colour*  the  epical 
interest  of  the  dedgn  outweigh  the  drawbacks 

which  J  mention.  The  casket  seems  to  me  to  be 
a  fresh,  attractive,  and  individual  embroidery. 

My  last  slide  is  from  the  embroidered  velvet 
train  which  was  worn  fay  H.M.  Queen  Alex> 
andra  on  the  occasion  a€  the  King's  Cotooa* 
tion  in  1902.  This  too  was  designed  by  Mr. 
Vigen.  It  was  emhroidered  by  many  of  Mist 
Symonds's  pupils,  who,  amongst  others,  took 
part  in  the  work.  The  scheme  of  design,  with 
its .  synunetrically  massed  ornament,  inclosed 
in  borders,  is  obviously  well  suited  to  the  shape 
and  purpose  of  a  train :  the  fonnality  of  the 
design  is  simple,  but  none  the  less  accords 

Fig.  16. 


Casket  op  English  Cross  stitch  EMSSititiKsv. 
Twentieth  Cehtui'V. 


with  the  spirit  of  the  ceremony  of  state  for 
which  it  was  made.  The  balanced  scrolling 
stems  rising  from  the  ancient  form  of  l'lan> 
tagenet  Crown  typify  a  growing  rose  tree  as 
an  emblem  of  England,  on  to  which  become 
engrafted  the  thistle  of  Scotland,  and  the 
shamrock  of  Ireland,  These  scrolling  stems 
spread  upwards,i  encircle  the  star  of  India, 
and  culminate  in  the  modem  Imperial  Crown 
which  is  repeated  several  times  with  sound, 
enriching  effect  over  the  main  ground  of  the 
velvet  train.  Below  the  Plantagenet  Crown 
the  roots  of  the  English  tree  are  seen  to  be  set 
amongst  Eeurs-de-lys  —  a  reminder  of  the 
country's  early  connection  with  France.  Thus 
a  good  deal  of  pleasant  foncy  underlies  the 
ingenuity  of  ornamental  design.  The  em< 
broidery  is  principally  of  gold  thread:  the 
centres  of  the  Tudor  roses  are  silver:  the 
floral  parts  of  the  thistles  are  picked  out  in 
purple  silk,  and  the  leaves  have  a  touch  of 


grecD.  The  technical  difficulties  to  Mcve 
evenness  in  worknuuiship  with  comparativdy 
stiff  materials  must  have  been  coosidcraUe. 
but  they  were  surmounted,  and  as  we  see  in  a 
way  worthy  of  the  traditional  skill  displayed 
in  "opus  AogUcum." 

1  have  attempted  in  my  lecture  this  evenii^ 
to  carry  further  the  suggestion  contained  in 
my  first  lecture,  that  embnudery  to  be  good 
and  interesting,  must  be  based  00  weD- 
considered  and  well -expressed  design.  With 
primitive  people,  and  others  who  SoIIot 
traditional  conventions,  Chinese,  Indians,  and 
Mohammedans,  for  instance,  the  design  and 
execotioQ  of  single  pieces  are  g— esmlly  due  to 
one  person ;  but,  I  think,  the  rendts  on  thr 
whole,  are  monotonous  to  western  eyes,  and 
have  a  strong  impress  of  an  «sr  de  fatmiU, 
with  little,  if  any.  expression  of  individuality. 
On  the  other  band,  in  Europei  the  designer 
has,  as  a  rule,  been  a  diffierent 
the  embroiderer.  To  achieve  success,  the  tw« 
have  co-operated ;  the  designer  paying  doe 
respect  to  the  conditions  and  Itmitatioos  al 
material  and  method,  the  embroiderer  paying 
due  respect  to  the  form  and  colour  which  he  is 
set  to  reproduce.  English  work  of  the  tbirteesih 
and  fourteenth  centuries  seems  to  show  dut 
this  was  the  case.  Eccentricities  of  design  in 
Elizabethan  and  Stuart  embroideries  point  to 
a  different  condition  perhaps.  The  embroid- 
erers seem  to  have  worked  independently  and 
without  matured  and  carefully  •  prepisrrd 
designs.  Afterwards,  say  from  eaily  in  the 
eighteenth  century  and  up  to  within  the  last  fity 
years,  designs  for  embroidery  appear  to  ham 
been  made  chiefly  on  the  tines  of  mechanically 
repeating  patterns,  and  the  results  have  been 
comparatively  uninteresting,  tame,  and  not 
even  amusing  in  eccentricity.  No  doubt  «e 
are  now  in  the  midst  of  a  condition  of  thiags 
the  tendency  and  effect  of  which  cann<^  be 
summed  up  and  thoroughly  described.  In  some 
respects  they  seem  to  make  for  a  good  deal 
of  vapid  and  tawdry  diq^lay,  quickly  seen  and 
quickly  tired  of ;  in  other  respects  they  seta 
to  make  for  stimulating  and  thorough  wort, 
which  is  worth  having  and  keeping,  because, 
in  making  us  look  at  it  and  think  about  it,  it 
interests  and  refreshes  us. 

I  thank  you  very  much  for  the  patiot 
attention  you  have  given  to  my  rennarks.  I 
am  sure  that  you  will  agree  with  me  that  thf 
specimens  lent  the  Board  of  Education  froa 
the  Victoria  and  Albert  Museum  have  bees  d 
great  interest,  and  have  much  increased  the 
value  of  the  othe^itefifrf&»Ogle 
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TRADE  MARKS  IN  GERMANY. 

It  is  curious  to  find  that  tfae  Gennatis  contboe  the 
practice  of  markiog  goods  nuQufectimd  in  Gomuy 
vith  British  names  and  i^iroses  so  as  to  misgnide  the 
buying  psblic.  Gennan  indiutiy  is  aiming  in  many 
directions  to  free  itself  from  foieign  dependence,  to 
become  as  national  as  possible,  bat  the  preference  for 
foreign  commodities .  and  foreign  fashions  has  still 
to  be  reckoned  with.  All  trade  marks  and  names 
granted  in  Germany  in  the  course  of  each  month 
appear  in  the  monthly  issue  of  the  IVaarenteicken 
Bkat,  an  oificiat  publication  issued  by  the  German 
Patent  Oflice.  bi  two  lecent  issues  alone  42  British 
raariis  and  designs  were  diiectly  applied  for  by 
Germans  (eiclosive  of  British  marks  applied  for  \ij 
British  subjects  through  a  Gennan  patent  agent). 
AiBong  sndi  names  and  phrases  were,  "The 
Gtctier  Britain,"  and  "The  Cape  to  Cairo"  as 
names  for  brushes;  "Lord  Kitchener"  and  "  Lord 
Curzon  "  as  names  of  knives,  scissors,  &c. ;  "  Bal- 
moral "  as  a  name  for  earthenware ;  "  Queen  "  as  a 
name  for  razors,  &c,  Mr.  Consul-Gcneral  Oppen- 
beimer  (No.  3445,  Annual  Series)  clasufies  the  cases 
under  three  headings.  The  first  class  includes  cases 
in  which  British  denominations  have  become 
something  in  the  fonn  of  technical  words,  e.g.^ 
"Unolenm/'  "  inlaid  linolenm,"  "  buckskin,"  "  Man< 
cherter."  •< wateriTOof,"  "Albert  biscuits,"  &c.  In 
some  of  these  cases  there  is  a  tendency  to  replace  the 
technical  names  \ff  German  oner,  which  are  then 
enclosed  in  brackets,  10  that  the  present  time  marks 
a  period  of  transition. 

Between  this  class  of  manufacture  and  those  who 
may  be  suspected  of  an  attempted  deception  of  the 
public  at  home  and  abroad  is  a  second  class,  namely, 
those  who,  while  not  directly  aiming  at  deception, 
appear  to  hope  for  it,  for  some  combine  with  the 
English  technical  word  another  English  word  for  which 
there  appears  no  German  e<]uivalent,  and  which,  in  a 
wv|r,  has  been  recdved  m  the  German  TouAxdary,  ».g,t 
"sport  razors "  and  "all-right  bicycles."  Others, 
ag^,  copy  the  packing  of  the  better-known  British 
commodity  as  closely  as  possible,  though  introducing 
tfae  name  of  their  own  firm,  e.g.,  biscuit  tins. 
Others  again,  while  avoiding  the  British  trade  names 
of  wide  reputation,  concoct  a  name  resembling  the 
British  one  as  near  as  the  law  will  allow,  e.g.,  "  Yvette 
cream  "  instead  of  '*  Everett  cream,"  Saponia  instead 
of  Sapolio,  &c. 

As  to  the  third  class,  who  use  purely  English 
phrases  to  describe  thdr  Gennan  goods,  Mr.  Oppen- 
heim  points  out  that  a  diHerence  oaght  to  be  dtawn 
between  those  branches  of  mann&cttucs  in  which  it  is 
said  to  be  merdy  a  custom  of  trade  to  nse  Britidi 
names  or  words,  and  those  branches  in  which  no  such 
custom  can  be  pleaded  in  nutigation  of  the  practice. 
Concerning  the  former,  the  practice  of  giving  to 
articles  of  male  attire  British  names  is  so  general,  that 
the  shops  sdling  these  goods  themselves  go  by  British 
names,  snch  as  "  Jockey  Club,"  "  Old  England,"  the 


"  Prince  of  Wales,"  &c.  Concerning  the  latter,  it 
can  only  be  said  that  their  goods  bear  British  names 
and  phrases  when  German  ones  ought  to  be  used 
pure  and  simple.  An  important  item  in  their  mode 
of  {H^edure  b  the  trade-mark,  the  design  of  whicb 
is,  as  a  rule,  so  devised  as  to  deceive  even  those  who 
oumine  it  closdy.  The  dedgn*  moreover,  often 
bears  at  the  bottom,  the  words,  "trade-mark." 
Though  this  term  may  at  one  time  have  been  a  Ger- 
man technical  word,  it  has  long  smce  been  super- 
seded by  the  Crerman  technical  term  "  Schutzmarke," 
or  "  Waarazeichon."  Among  the  articles  thus  sold 
are  all  kinds  of  perfumes,  soaps,  bay-rum,  cosmetics, 
c<mfectionery,  jams,  marmalades,  canned  provisions, 
Inacuits,  all  kinds  of  paper  and  cardboard,  &c. 


FOREIGN  TRADE  OP  JAPAN. 

The  aimual  return  of  the  foreign  trade  of  Jupan  for 
tbe  year  1904,  recently  issued  by  the  Department  of 
Finance  at  Tokio,  presents  the  statistics  of  the  com- 
merce of  the  country  during  tbe  past  year,  as  well  as 
data  showing  the  proportion  of  its  trade  with  each  of 
tbe  foreign  countries.  Japan  has  certainly  made 
rapid  progress  in  her  foreign  commerce  during  the 
put  ten  years,  and  her  trade  with  the  United  King- 
dom and  the  United  States  shows  a  pkrtkul»ly  rapid 
gtnwfli.  The  Imports  into  Japan  hi  1904  were  the 
laigest  on  record,  bdng  j^36,900,ooo  in  value,  as 
against  ^^31,600,000  in  1903,  ^^28,600,000  in  1900, 
and  ;^I3,300,000  in  1895.  Exports  from  Japan  in 
1904  also  established  a  new  high  record,  being 
^^31,800,000  in  value,  as  against  ^^28,800,000  in 
1903,  ;^i9,8oo,ooo  in  1900,  and  ;^i4,ooo,oo3  in  1895. 
Thus  the  imports  into  Japan  have  increased  by 
j^23,boo,ooo,  and  the  exports  from  Japan  by 
;^l7,8oo,ooo.  During  the  past  ten  years  Japan  has 
imported  ;^40,ooo,ooo  more  than  she  has  exported, 
the  etcess  of  the  imports  over  the  exports  averaging 
about  ;^4,ooo,ooo  annually  during  that  period.  An 
examination  of  the  statistical  table  showing  the 
foreign  trade  of  Japan  by  countries,  indicates  that 
Japan  imports  most  largely  fi-om  Crreat  Britain, 
British  India,  the  United  States,  China  and  Germany. 
These  five  countries  supplying  about  77  percent,  of 
her  total  imports.  Of  tbe  total  imports  into  Japan 
in  1904,  amounting  to  ;^36,900,G00,  the  United 
Kingdom  contributed  to  the  extent  of  7,400,000, 
or  33-2  per  cent. ;  British  India  (induding  Straits 
Settlements)  j^7t045iOCO  19  per  cent ;  the  United 
States,  ;£s,8oo,ooo  or  157  per  cent. ;  China 
5,43(^000  (H- 14'8  percent.,  and  Germany ;f  2,860,000 
or  7*7  per  cent.  Of  the  exporb  from  Japan,  amount- 
Ing  tO;^3l,8oo,oo6in  1904,  the  principal  countries  of 
destination  are  the  United  States  ;^io,oSo,ooo; 
China  ^6,770,000 ;  France  /3,6io.ooo,  Hong  Kong 
j^2,8oo,ooo;  Korea  j^2,030,oco;  Great  Britain 
;^i;750,ooo,  and  Italy  200,000,  these  seven 
countries  taking  aixrnt  nine-tenths  of  the  exports 
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from  Japan.  It  will  be  observed  that  the  United 
States  is  by  far  Japan's  best  customer,  exports  to  the 
United  States  from  Japan  representing  about  one- 
third  of  her  total  sdes  to  fordgn  countries.  The 
relative  progress  tnade  by  the  Umted  States  and  the 
United  Kingdom  in  the  import  trade  of  Japan  is 
seen  in  tbe  following  figures: — In  1884  the  United 
States  supplied  8*4  per  cent,  of  Japan's  imports, 
while  the  United  Kingdom  supplied  43  per  cent. ; 
in  1889  the  United  States  supplied  9-3  per  cent.,  the 
United  Kingdom  39*4  per  cent. ;  in  1894  the  United 
States  supplied  9-3  per  cent.,  the  United  Kingdom 
35'9  per  cent.  ;  in  1899  the  United  States  supplied 
17-3  per  cent.,  the  United  Kingdom  20*3  percent., 
and  in  1904  the  United  States  supplied  15-7  per  cent, 
and  the  United  Kingdom  20*2  per  cent. 

Since  the  revised  Customs  tariff  came  into  operation 
in  Japan  in  1899,  there  has  been  a  r^d  increase  in 
the  Customs  receipts,  which  rose  from  j^88i,ooo  in 
1899  to  ;f  1,495,000  m  1904. 


FLOWER  PARMINO  IN  AUSTRALIA.* 

Although  nature  has  become  largely  replaced  by 
science  in  the  manufacture  of  choice  perfumes  and 
essential  oils,  the  demand  for  flowers  for  industrial 
purposes  in  various  parts  of  the  world  is  being  steadily 
maintained,  and  in  Europe  and  America  flower  fam- 
ing is  conducted  on  an  extensive  and  remunerative 
scale.  Yet  in  the  cotmtiies  of  the  Cmnmonwealth, 
so  rich  in  plants  yielding  delicious  perfumes  and 
valuable  essential  oilSt  little  or  nothing  has  been 
done,  so  br,  to  practically  utilise  the  advantages  thus 
afforded.  Systematic  flower  farming  is  still  in  its 
experimental  stages,  and  there  exists  an  almost  un- 
untonched  field  of  illimitable  extent  at  the  command 
of  those  possessing  the  necessary  capital  and  experi- 
ence in  the  manufacture  of  perfumery  and  essential 
oils,  coupled  with  the  advantage  of  an  abundance  of 
mutton  (at,  so  largely  used  in  the  perfumery  trade,  at 
minimum  prices.  In  Australia  all  the  garden  Bowers 
pf  Europe  and  Asia,  especially  those  emitting  the 
richest  fragnmce,  are  found  growing  in  unsurpassed 
luxuriance,  many  bdng  obtainaUe  neariy  all  the  year 
round,  their  profusion  and  cheapness  proving  how 
easily  they  are  reared.  Several  of  the  essential  oils 
obtained  from  the  lea^-es  of  □ati\'e  plants  are  really 
perfumes,  and  their  chief  use  is  iu  scenting  soaps 
and  other  preparations.  The  quantities  used  are 
small,  most  of  the  plants  being  mild.  Among  the 
native  perfhme-yieldiog  plants  which  remain  unuti- 
lised are  several  varieties  of  acacia,  including  a  few 
which  furnish  a  scented  wood.  The  Acacia  fame- 
siana,  which  is  largely  cultivated  in  Italy  and  tbe 
south  of  France — the  well-known  pomade,  called 


*  Communicated  by  Hr.  John  Plummer,  of  Sydney,  New 
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"  Cassia,"  being  produced  by  placing  the  sweet 
scented  flowers  in  melted  mutton  fat  or  oUve  ad, 
until  tbe  latter  become  impregnated  with  their  odoar 
— grows  plentifully  in  many  parts  of  New  Soath 
"Wales  and  other  States;  and  anodier  wpeaies  tt 
acada,  famfliaily  known  as  tbe  golden  mttle,  is 
eqoaUyuseftdasapetfnmei^ant;  asisalsoUieiiatm  ' 
lanid,  01  mock  onmge.  Among  the  {dnnts  fiea 
which  sweet-scented  and  other  oils  majr  be  obtnaed 
are  the  native  sassafras,  peppermint,  bloodwood,  Uk 
gum,  mountain  ash,  white  gum,  ironbaik,  wboOr 
butt,  spotted  gum,  tallow  wood,  messmate,  red 
gum,  poplar  box,  and  other  ^ledes  of  eocalyptra : 
ridge  myrtle,  tea<tree,  native  peppermint,  dogwood, 
and  turmeric.  The  essential  oil  of  the  red  gum  has 
been  found  a  reliaUe  ronedy  for  chronic  dysentery  and 
dianhoea,  and  that  cS  the  Moneton  Bay  ash  makes 
an  excellent  furniture  polish.  The  otl  obtaizted  fnm 
the  native  sassafras  fesembles,  in  odour,  osdinaiy 
sassafras  oil,  with  an  admiztoie  of  oB  of  cantwan, 
and  is  used  for  medidnal  purposes.  Eucalyptvs  oil 
possesses  many  valm^  qualities,  and  is  smd  to 
possess  the  power  of  destroying  bacteria,  or  aBtaal 
life.  Its  antiseptic  powers  have  been  fully  recog- 
nised by  the  medical  profession,  and  by  many  it  tt 
preferred  to  carbolic  acid  in  the  treatment  of  wounds. 
The  leaves  of  the  various  kinds  of  eucalyptus  tn 
found  useful  in  pre\-enting  or  removing  scale  in 
boilers.  The  oil  of  the  mountldn  asb,  a  common 
species  of  eucalyptus,  dissolves  gntta  percha  icadSy, 
and  can  be  nsedk  Hhe  kerosene,  for  lamps,  having  a 
greater  illairunadng  power,  a  [feasant  txlonr,  wl 
absence  of  lialnlity  to  explosion.  Three  ounces  «f 
the  oil  have  been  found  sufficient  to  scent  esgb 
pounds  of  soap,  at  a  cost  of  one  &rthing  per  pound. 
The  oil  obtained  from  the  stringy  bark  is  found  to  tx 
more  efficacious,  in  many  complaints,  than  the  or^ 
nary  English  peppermint,  being  less  pungent  and  ntae 
aromatic.  The  oU  of  the  white  gnm  has  been  suggeded 
as  a  soap  perfume.  The  woc^y  butt  oil  possesses  tbe 
femarkable  property  of  imparting  an  indefibte  state 
to  paper,  but  at  present  it  has  not  been  utilised  fa 
commercial  or  industrid  purposes.  "The  oil  of  the 
gc«y  gum  possesses  a  delicioas  dtnmdle  odoor,  wA 
makes  an  excellent  soap  perfume.  Several  varietis 
of  the  tea  tree  fbmish  an  oil  possessing  most,  if  not 
all,  of  the  properties  of  cajuput,  so  largely  osed  & 
India  a^  a  remedy  for  rheumatism.  PracticaDy,  tht 
number  of  native  shrubs  and  trees  in  the  CommOB- 
wealth  capable  of  bong  utilised  in  the  mans&ctaR 
of  perfumes  and  essential  oils  is  without  limit.  aaJ 
when  the  large  quantities  of  either  product,  obtsa- 
able  from  comparatively  small  proporlioits  of  bark  or 
leaves,  is  taken  into  consideration,  it  will  be  sen  that 
in  this  direction  Aitstavlia  posseses  eicqrtionalaihK- 
tages  for  those  possessing  the  teqnidte  capital  and 
experience  to  establish  large  and  remunerative  pw- 
dnctive  hidnsbties.  It  may  also  be  mentioned  ttai 
the  oUve,  castor  plant,  and  Hawed  pee 
luxuriantly  in  the  Comm«fiftedth_ife4  are  caah 

cultivated.  ibyV^aogre 
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HOME  INDUSTRIES. 

Motors  and  (he  Post  OJice. — Allusion  was  recently 
made  in  the  Journal  to  the  way  in  which  the  motor 
is  alTecting  many  industries,  among  them  the  carriage 
of  letters.  The  report  of  the  Fostmaster-General  on 
the  working  of  the  Post  Office,  just  issued,  shows 
that  considerable  extensions  were  daring  the  past  year 
made  to  the  nse  of  motor  vans  fiv-tha  oonveyance  of 
mails,  and  that  there  has  been  a  substantial  advance 
In  the  reliability  of  th(i  ser\-kss  already  established. 
On  some  cervices  the  results  have  been,  according  to 
the  official  statement,  *'  highly  satisfactory,"  but  on 
others  the  motor  vans  employed  have  not  yet  shown 
themselves  so  trustworthy  as  horse  vans.  It  is,  of 
coufse,  imperative  that  vans  used  for  mail  services 
should  work  punctually  and  regularly,  and  it  is  neces- 
sary tberefbte  to  proceed  with  caution  in  extend- 
ing the  use  of  motor  vans,  and  to  exacise  care 
in  the  selection  of  the  contractors  for  the  services. 
Motor  services  have  been  established  between  London 
and  Epinng,  London  and  RedbiU,  London  and 
firighton,  Manchester  and  Liverpool,  Kimingham 
and  Warwick,  Birmingham  and  Worcester,  New- 
castle  and  Sonderland,  and  Northampton  and  Hitchin, 
and  also  between  some  of  the  London  district  offices. 
The  employment  of  motor  vans  has  in  many  cases 
resulted  in  an  acceleration  of  the  service,  and  where 
the  loads  are  heavy  and  the  distances  considerable,  in 
a  substantial  economy.  Arranjgements  have  also  been 
made  for  the  establtUiment  of  motor  services  between 
London  and  Hastings,  with  a  branch  from  Tanbridge 
Wells  to  Eaatbonme. 

Tlie  Brewing  The  Report  of  the  Com- 

missioners of  Inland  Revenue  sup[dies  some  instruc- 
tive figures  bearing  upon  the  brewing  industry  and  the 
consumption  of  beer  and  spirits.  The  disappearance 
of  small  breweries  is  very  noticeable,  and  is  shown  by 
the  nupiber  of  licenses,  issued  to  brewers,  for  sale.  In 
the  year  ended  March,  1895,  the  number  was  8,863, 
"but  since  then  there  has  been  unbroken  decrease  until 
'for  the  year  ended  March,  1905,  the  number  of  hcenses 
issued  was  only  5,164.  These  figures  relate  to  England 
only,  but  similar  decreases  are  shown  for  Scotland  and 
Ireland,  the  number  of  licenses  issued  throughout  the 
Umted  Kingdom  having  fallen,  within  the  pniod 
named,  from  9,050  to  5,31 1.  The  great  decline  in  the 
practice  of  private  brewing  is  ilhistrated  by  the  figures 
which  give  the  number  of  licenses  issued  to  brewers, 
not  for  sale.  In  1895  they  numbered,  for  the  United 
Kingdom,  17,041,  in  1905  only  9,930,  and  the  de- 
crease is  shown  in  all  three  kingdoms :  in  England, 
from  16,706  to  9,863  ;  in  Scotland,  from  274  to  67  ; 
whilst  in  Ireland,  the  solitary  one  of  the  earlier  year 
disappeared  in  1900. 

The  Consumption  of  Beer. — If  the  figures  showing 
the  quantities  of  beer  retained  for  consumption  in  the 
United  Kingdom  are  taken,  it  will  be  found  that  there 
is  shrinkage.  The  estimated  consumption  of  beer 
per  head  of  the  population  of  the  United  Kingdom 


■was  highest  in  1899-1900,  when  it  rose  to  32'28 
gallons.  Since  then,  there  has  been  continuous  de- 
crease, until  for  1904-5  it  was  only  28*44.  I*  is>  how- 
ever, remarkable  that  the  decrease  has  not  extended 
to  Ireland,  if  last  year  is  excepted.  Whilst  in  Scot- 
land, as  in  England,  the  quantity  of  beer  consumed 
shows  steady  decrease  from  1899-1900,  in  Ireland, 
notwithstanding  diminisbiag  population,  it  continued 
to  increase  up  to  and  including  1903-4.  The  figures 
below  will  make  this  plain  :— 

England.  Scotland.  Ir-land. 

Bamls.  barrels.  Barrels. 

1899-1900  ..  31,609,851  ..  1,931,295  ••  3.037.0'0 

1903-  1904  ..  29.705.535  ■•  I.675.CWO  .,  3.358.102 

1904-  1905  ..  29,107,028  ,.  1,596,715  ..  Z,\9(>,l^i 
These  figures  are  remarkable.  They  not  only  show 
that  the  shrinkage  in  coninmption  has  been  much 
less  in  Ireland  than  in  England  and  Scotland,  but  that, 
having  regard  to  population,  and  speaking  roughly, 
the  amount  of  beer  retained  for  consumption  in 
Ireland  was  about  as  much  again  as  in  Scothuid. 

The  Consumption  of  Spirits.— Tht  figures  relating 
to  the  quantities  of  home  made  spirits  retained  in 
EnglaiKl,  Scotland,  and  Ireland  for  consumption  in 
the  ten  years  ended  1904-5,  point  to  a  somewhat 
.  diffovnt  oMKlusion.  It  may  be  convenient  to  give 
Tables  as  before.  As  with  beer  the  high-level  mark  of 
'consom^ifm  was  reached  in  1899-1900 : — ■ 

England.  Scotland.  Ireland. 

Proof  galls.-        Proof  (falls.       Proof  falls. 
1899-1900  ..  25.623,177  ..  8,380,378  ..  4.713.178 

1903-  1904  ..  22,974,805  ..  7,192,247  ■■  3.93M59 

1904-  1905  ..  22,661,420      6,758,901  ..  3,737,t»23 

Here  the  decrease  has  not  been  unbroken,  t902<3 
showing  an  increase  in  all  three  countries  upon  the 
previous  year,  but  taking  the  five  years  there  has 
been  omsiderable  decrease  all  round,  the  dninkage 
in  the  Irish  consntnption  of  home-made  spirits  being 
somewhat  more  than  in  Scotland.  Taking  the  ten 
years  1894-5  *°  '9*^-5  ****  quantity  of  home-made 
spirits  retained  in  the  'United  Kingdom  for  consump- 
tion rose  from  29,291,300  proof  gallons  in  the 
earlier  year  to  33,157,944  gallons  in  19C4-5,  being 
*75  proof  gallons  per  head  of  population  in  1894-5 
and  '77  in  1904-5.  If  instead  of  confining  the 
return  to  home-made  sprits,  the  consumption  in 
the  United  Kingdom  of  all  lands  of  spirits,  whether 
htnne  made,  colonial,  or  foreign  is  taken,  1899-90 
retains  its  place  as  the  year  of  greatest  consumption, 
and  there  was  a  similar  slight  increase  in  190Z-3. 
In  1894-5  the  quantity  of  spirits  of  all  kinds  consumed 
per  head  of  population  was  -95  gallons ;  in  1899*00 
it  had  risen  to  1-17,  in  1904-5  it  was  only  -93. 

American  Grain  Export^.— In  the  minority  report 
of  certain  members  of  the  Royal  Commission  on 
Supply  of  Food  and  Raw  Material  in  Time  of  War— 
the  minority  report  sigped  by  the  Duke  otn^er- 
land,  Mr.  ChapHn,  Mr.  Wharton,  Sir  Heniy  Seton- 
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Carr,  and  Mr.  H.  H.  S.  Conynijliame— exception  is 
taken  to  the  prediction  of  the  main  report  that  the 
exports  of  wheat  from  the  United  States  to  Great 
Britain  will  diminish  yearly.  Far  from  being  of  this 
opinion,  the  gentlemen  named  consider  that  these 
exports  "  are  far  more  likely  to  increase  than  to  dtmi- 
nisb,  for  a  time  at  all  events,  and  for  this  reason.  In 
1903  and  1904  the  crops  in  the  United  States  were  de- 
ficient, especially  in  the  latter  year,  whereas  die  esti- 
mate of  this  yiear's  wheat  crop,  made  by  the  statistidaii 
of  the  New  York  Produce  Exchange,  on  the  bads  of 
official  repots  on  the  crop,  Is  738,00(^000  boahels.  If 
this  estimate  is  accurate,  it  would  indicate  the  largest 
crop  on  record,  with  the  single  exception  of  1891, 
when  it  was  748,000,000.  In  1904,  the  crop  was  only 
552,000,000  bushels,  and  there  is  every  reason  to 
expect  again  an  increased  export  from  the  United 
States  Wger  than  that  amount." 

Decrease  in  Exports, — Time  only  can  verify  or 
rebut  this  o|nnioD  of  the  dissentient  Commisnoners, 
but  it  may  be  pointed  out  that  the  latest  ofBdal  returns 
show  no  recovery  in  the  exports  of  wheat  from  the 
United  States.  The  explanation  given  by  ULx.  Consul 
Firm,  in  repotting  on  the  trade  and  agriculture  of  the 
consular  district  of  Chicago,  under  date  March  i6th 
last,  deserves  attention.  "The  wheat  crop  of  the 
States,"  he  writes,  "has  steadily  decreased  during 
the  past  four  years,  which  can  partly  be  accounted  for 
by  a  decrease  of  acreage  in  this  crop,  but  chie^  to  the 
lessened  yield  from  repeated  crops  on  the  same  land, 
without  any  interval.  The  farmers  who  grow  com 
(maize)  return  the  stalks  to  the  ground  as  fertiliser, 
and  alternate  the  cn^  with  oats,  beddes  often  feeding 
cattle  and  hogs  on  the  {xodtict,  thus  making  a  return 
to  the  land ;  but  the  wheat  farmer  in  the  United 
States  goes  on  with  the  same  crop  year  after  year, 
Ktnming  nothing  to  the  stnl,  until  it  no  longer  pro- 
duces a  paying  crop.  The  laud  is  then  used  for  maize 
or  oats,  and  under  the  new  system  becomes  of  value 
again.  With  the  increasing  home  demand  for  wheat 
and  the  decreasing  returns,  more  wheat  will  be  grown 
profitably  on  land  now  used  for  maize,  and  grown  in 
rotation  with  other  crops  ....  In  the  older  settled 
States  in  the  East  the  farms  are  increasing  in  size,  u 
dairying  has  shown  itsdf  to  be  more  profitable  there 
than  taising  cnxga,  bat  in  Illfaiois,  Indiana,  and  Ohio 
small  fruit  and  chiden  farms  have  reduced  the 
average  acreage  by  a  great  deal." 

The  Home  Supply  of  Wheat.— '^t  that  as  it 
may,  the  shrinkage  in  the  home  acreage  under 
wheat  continues.  Whilst  population  and  consump- 
tion increase  the  home  production  grows  less. 
The  total  wheat  crop  of  the  United  Kingdom 
at  the  present  time  amounts  on  an  average  to  about 
7,f)00,ooD  quarters.  From  this  15  to  20  per  cent, 
most  be  deducted  for  grain  unfit  for  ndUing  or 
required  for  seed  and  other  farming  purposes.  The 
quantity  required  for  consumption  in  1903-4  reached 
over  33,000,000  quarter",  giving  a  fer  capita  ccn- 


sumption  of  364  lbs.,  showing  an  increase  of  zzlbs. 
on  that  of  the  quinquennial  period  imroediatdy  pre- 
ceding. The  following  figures  show  the  shrinkage  in 
the  area  of  cultivation  during  the  last  fifteen  years,  as 
compared  with  the  consumption : — 

1889*90.  1899-1900. 
Qn.  Qn.  Qn. 

Production   9,48S»45»   8,407,571  6,102,348 

Average  consump- 
tion per  week  ..    521,000     560,000  6»,000 

Of  the  33,000,000  quarters  of  wheat  reamed  last 
year  for  home  consumption,  not  more  than  20  per  cent. 

was  of  home  growth.  Probahfy  the  bottom  point  in 
home  production  has  been  reached.  The  demand  &r 
straw  for  various  purposes  must  always  operate  to 
impede  the  decline  in  the  production  of  wheat  in  this 
country,  and  the  chief  cause  in  the  dech'ne,  the  fall  in 
price,  has  been  checked,  whilst  probalMlities  point  to 
some  recovery  in  the  immediate  future. 

Partnership  Benefits. — ^Flrms  who  would  hold  their 
own  in  these  days  <tf  fierce  competition,  have  toseie  to 
it  that  the  per-centage  of  woridng  npensei  is  as  low 
as  pos^Ie.  Unproved  macbliieiy,  better  means  of 
distribution,  and  the  Uke,  tend  to  dds  deair^ile  aid, 
but  rcHnmunity  of  interest  as  between  employer  and 
employed  is  less  often  invoked.  And  yet  it  may  be 
made  a  potent  factor  in  the  creation  or  maintenance 
of  business  prosperity.  Recently  a  very  old  estab- 
lished firm,  whose  relations  with  their  workmen  have 
always  been  excellent,  found  themselves  ccm&onted 
by  competition  that  made  it  impentive  to  effect 
savings  U  the  profits  of  the  basinet  wete  not  to  be 
seriously  cnrtafled,  and  it  was  decided  to  ad<^  what 
m^  be  called  partnership  benefits.  Under  new 
arrangement  each  emplt^  who  has  served  the  fnB 
twelve  months  receives  one  week's  wage  for  every  one 
per  cent,  earned  and  avaitaUe  for  dividend  over 
6  per  cent.,  that  percentage  being  fixed  as  a 
fair  return  upon  the  capital  invested.  Those 
who  have  not  served  for  the  full  twelve  months, 
receive  a  bonus  for  9,  6,  and  3  months*  service 
in  like  proportion.  Interest  on  deposits  of  aos..  or 
over,  is  allowed  as  follows  :— 5  per  cent,  for  deposits 
remuning  for  not  less  than  12  months,  4  per  cenL  for 
deposits  remaning  Sat  six  months,  3  pa-  coit.  for 
deposits  remaining  not  las  thu  tiiice  mcmtlis.  Ibe 
whole  or  part  of  the  depodt  may  be  withdrawn  oa 
giving  s^ven  days  clear  notice.  The  adieme  is  said 
to  woric  adnurably.  Now  that  they  are  to  snae 
extent  partners  in  the  business,  the  men  take  a 
keener  interest  in  it,  they  are  more  careful  to  avoid 
waste  of  material,  more  eager  to  give  the  best  of 
their  work.  The  managers  of  the  business  are  able 
to  trace  a  distinct  diminution  in  the  cost  of  prodac- 
tion  to  the  better  returns  given  by  the  workmen  fcr 
the  wages  they  receive,  and  the  substantial  ad<£tioa 
to  those  wages  consequent  upon  the  adoption  of  the 
bomis  scheme  insures  the  maiiriffnance  o£  tbe  b^qnot 
relations  between  et|!i&^  iei^Mp^t^ 
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CORRESPONDENCE. 


THE  BTTMOL007  OP  "  SMBROIDERT." 

I  am  stirred  to  recast  the  etymology  of  "  em- 
broidery" in  closer  chronulogical  and  genealogical 
sequence  than  is  followed  in  the  first  of  his  "  Cantor 
lectures,"— [see  Journal  of  the  nth  inst}— byMr. 
Alan  S.  Cde.  C.B. 

The  word  means,  in  its  nrage,  the  adorning  of 
woven  stnfls  with  needleworlc,  in  Oread  of  a  gold 
and  iilver,  and  vaiionsly  dyed  silk,  flax,  wool,  and 
cotton;  the  "ars  piogeodi"  [inclnding  the  "ars 
plnmaria,"  **  featherwork  "]  of  the  Romans,  and  the 
ttchnt  foikilHke  [compare   *' kilting  "-work,  and 
*'kilt,*'  the  "tartan"  or  Tartareoos  petticoat,  worn 
the  true  Celtic  Scots,  bot  usually  derived  from 
kUthe,  "  the  abdomen,"  the  kilt  ornaments  rather 
than  covers]  of  the  Greeks,  and  the  rikhma  of  the 
Semites  of  Anterior  Asia  [compare  Arabic  rikama 
"to  write,"  to  "  broider  "J :— also  the  broided  worir 
itself,  the  "  opus  pictnratum,"  "  pictnra  in  textili 
fiicta,"  &c.,  of  the  Romans,  and  poikilma,  and 
poikilia  of  the  Greeks.   The  art  undoubtedly  had 
its  (uigin  In  Chaldiea,  and  spread  thence  by  wi^  of 
Phrygia  ud  Pbcsnim  hito  the  countries  of  the 
Mediterranean  sea,  whence  the  Latin  phrases  "acns 
Babylonica,"  "  opus  Phrygium,  '  &c. 

As  to  the  history  of  the  evolption  of  the  word,  its 
oldest  verbal  forms  are  broder,  and  broider,  and  later 
embrouden  and  embroyden,  and  at  last  embroid,  and 
embroider,  the  "er"  in  embroider  being  due  to  the 
substantival  form  of  the  word  embroidery,  and  being 
as  useless  ax  the  prefix  "em,"  sometimes  written 
'*  bn,"  the  eqdvalent  of  the  French  "  en  "  and  Latin 
"fai.**    All  these  forms  of  the  word  ere  derived 
directly  from  the  French  hroidtTf  in  its  older  fann 
broder,  and  oldest,  and  mdy  ccmrect  form,  border,  [as 
in  berdeurl,  still  preserved  In  the  Spanish  and  Portu- 
guese bordar  •'  to  broider,"  its  incorrect  forms  being 
due  to  its  confusion  with  '*  braid  "  [compare  "  broided 
(i.e.  plaited)  hair,"  1  "Emothy  II.— 9],  a  word  of 
quite  another  history:  and  by  all  the  rules  of 
grammar  the  English  verbal  form  should  be  [em]> 
border;  and  the  substantival  [emj-bordery ;  that  is 
the  oreamental  needlework   on   the  edge,  wdt, 
selvage,    hem,    border,    «  pretext,"    fringe,  or 
"Umbo"  of  textile  fiduics, — where  however  the 
definitioD  of  emtmidery  overlaps  lace  and  fringe,  the 
work  of  the  "Ihnbolarii"  of  Flaatus,  in  his  Aulu- 
laria,  nr.,  473.    But  words,  like  u  the  flowers, 
are  the  daughters  of  Heaven  [compare  Sanskrit 
vratam  titerally  "  divine  ordering,"  and  Vach,  the 
divine  Cow,  the  mother  of  Speech],  and  as  superior 
to  grammar  as  was  the  Emperor  Sigismnnd,  and 
spring  up,  and  live  and  die  as  they  list and  it  is 
cmly  Volopukes  and  ICsperantots  who  imagine  they 
dU  be  artificially  machiiuted. 

Qboxge  Bxkdwood. 
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Miss  Manning.  —  Miss  Elizabeth  Adelaide 
Manning,  who  was  the  special  guide  and  friend  of 
young  Indians  who  come  to  England  to  pursue 
their  studies  for  the  Bar  and  other  professions, 
succumbed  to  an  illness  of  some  weeks'  dnratimi 
on  the  loth  mst.  Bora  77  years  ago,  she  was 
the  dau^ter  <tf  Judge  Junes  Manning  the  last 
holder  of  the  office  of  «  Queen's  Aruient  Serjeant," 
who  was  well  known  in  his  time,  and  lived  to  be  84. 
Miss  Manning  was  a  member  of  the  Society  of  long 
standing,  having  joined  in  1875,  a  few  years  after  she 
had  relieved  the  celebrated  Miss  Maiy  Carpenter  of 
a  portion  of  her  benevolent  Indian  work.  Miss 
Carpenter  died  in  1877,  but  six  years  previously  Miss 
Manning  had  become  the  Honorary  Secretary  of  the 
National  Indian  Association,  a  position  she  continued 
until  shortly  before  her  death  to  fill  with  unfailing 
patience,  judgment,  and  devotion.  "  Miss  Manning's 
Association,"  as  it  has  often  been  «Iled,  though 
much  against  her  wishes,  for  she  was  veiy  modest,  is 
perhiqw  best  known  for  its  praiseworUiy  eflbrts  to 
promote  greater  social  intercourse  between  Euro- 
peans and  Indians.  It,  however,  grew  out  of  Miss 
Carpenter's  zeal  for  female  education,  and  her 
successor  always  seemed  to  regard  this  as  one 
of  the  mo£t  if  not  the  most  important  of  the 
aims  of  the  National  Indian  Association.  She  herself 
contributed  largely  to  its  special  education  funds.  In 
her  earlier  days  she  was  Secretary  of  the  Froebel 
Sodety  and  helped  to  establish  Girton  College,  but 
fa-  a  generation  India  had  practically  absorbed  all 
her  entf  giea.  By  two  or  three  visits  to  the  East  she 
made  herself  acquainted  at  first  hand  with  the  ednca* 
ttonal  needs  of  Indian  women,  and  so  highly  were 
her  Unselfish  labours  appreciated  by  those  who  under- 
stood their  value  that  she  always  could  count  on  the 
assistance  of  leading  Anglo-Indians.  In  June,  1904, 
the  King-Emperor  conferred  upon  her  the  Kaisar-i- 
Hind  Medal,  ist  Class,  she  being  the  third  member 
of  her  sex  to  receive  this  distinction.  The  funeral 
took  place  on  Monday  last  at  Golder*s  Green  Cre> 
matorinm. 


GENERAL  NOTES. 


MoRTUAiN  Act.— In  the  fourteenth  Annual 
Report  of  the  Board  of  Tnule  lecenUy  issued  under 
Section  39  of  the  Companies  (Winding-up)  Act, 
1890^  reference  ismade  to  an  impntant  pdnt  in  con- 
nection with  companies  registered  akoad.  Express 
power  is  given  to  compainea  le^stered  under  thr  Con- 
panies  Act  (other  than  those  not  formed  for  profit)  to 
hold  lands  in  Mortmain,  but  this  privilege  does  not 
extend  to  companies  registered  abroad,  or  in  the 
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Colonies,  or  in  Guernsey.  Consequently  none  of 
these  companies  have  power  to  hold  land  except 
under  the  authority  of  an  expres  license  from  the 
King,  and  the  Mortmun  Act  of  1888  providei  that  if 
any  lattd  is  held  by  a  company  without  a  license, 
it  shall  be  forfeited  to  His  Majesty.  The  Comp- 
IroUer  of  the  Companies'  Department  says  that  this  is 
an  aspect  of  foreign  registrationB  which  has  not  been 
hitherto  appreciated. 

Adulteration  of  Rubbek.— The  director  of  the 
Para  botanic  gardens  reports  in  the  bulletin  of  the 
Para  Museum  Uiat  it  has  been  recently  discovered  by 
a  person  unconnected  with  the  producti<m  of  rubber 
that  a  latex  obtained  from  a  tree,  entirely  different 
from  the  "Heveas,"  has  been  employed  not  only  to 
adulterate  rubber  but  in  some  cases  to  replace  il 
altogether.  Experienced  estate  owners,  writes  Mr. 
Consul  Churchill,  in  referring  to  the  subject  in  bis 
report  on  the  trade  oT  Para  (No.  3436,  Annual 
Series),  believe  the  substitute  to  be  slightly  less 
elastic  than  the  genuine  article.  It  seems  that 
the  great  demand  has  led  to  the  practice  of 
adulteration  for  some  years  past.  The  trees  In 
question  are  plentiful  and  exist  over  a  very  wide 
area.  They  are  known  in  the  State  of  Amazones  by 
the  name  of  "Tapurli,"  and  in  the  neighbourhood 
of  Para  as  "Murupita,"  "  Seringa-Rana,"  &c. 
Botanists  are  of  opinion  that  they  belong  to  a  species 
of  '*  Sapuim."  The  word  "Tapurli"  is  the  Indian 
name  for  an  insect,  and  is  given  to  the  trees  because 
they  are  frequently  destroyed  by  termites,  particularly 
when  tapping  has  been  performed  by  unskilful 
hands.  The  advantages  of  the  "Tapurli'*  and  its 
congeners  conust  in  their  being  more  plentiful 
than  the  "Heveas,"  and  in  their  more  rapid  re- 
production. 

British  Cement  Exports.— Not  many  years 
ago  San  Frandsc.o  took  nearly  all  its  cement  imports 
from  the  United  Kingdom,  now  it  takes  none.  To 
aU  intents  aad  pBrpoies  it  is  a  lost  trade.  The 
lomng  figm^s  give  the  British  imports  to  San 
Francisco  in  the  yeats  named : — 1902,  4,395,999  lbs. ; 
I903>  ii.353>«>0  lbs. ;  1904,  86,774  lbs.  It  was 
^mply  a  questicm  of  time  as  to  when  imported  cement 
would  be  entirely  supplanted  by  the  domestic  article, 
and  although  Belgium  and  Germany  still  send  a  good 
deal  of  cement  to  San  Francisco  their  exports  last 
year  were  considerably  less  than  half  those  of  1903. 
The  great  increase  in  public  works,  buildings,  &c.,  in 
San  Francisco  has  created  an  enormous  demand  for 
cement,  but  nearly  the  whole  of  it  is  supplied  by  local 
manufacturers.  It  is  the  same  at  San  Diego.  The 
total  impends  of  1904  amounted  to  only  ;^7.704,  show- 
ing a  falling  off  of  j^24,o64  as  compared  with  the  im- 
ports of  1903,  and  whilst  j£'i6,i73  of  the  1903  imports 
came  from  the  United  Kingdom  in  1904  it  sent  none 
at  all,  Belgium  and  Germany  supplying  all  that  was 
imported.  The  cost  of  labour  and  setting  up  of 


cement  plants  has  hitherto  given  the  imported  artkk 
a  fair  chance  itt  the  market,  bat  as  the  local  ceoKSt 
factories  increase  in  efficiency,  and  permanently  ban 
the  advantage  of  a  short  dutance  tat  distribntioii,  the 
fotdgn.  product,  more  especially  hanne  t^joA.  tp  Jbe 
fmfefenfiBl  tariff,  lOiist  expect  to  be  shnt  out.  Ofi- 
fcnna  cement  is  packed  iil  Jnto  saclcs  vhich  ikn 
most  effect  a  great  savbigin  cost  of  d^very. 

Trade  with  Erzekouh.— In  his  report,  dated 
June  6,  1905  (No.  3442,  Annual  Series)*  Mr.  Ccml 
Shipley  directs  attention  to  the  remarkaUe  shrink^ 
of  British  exports  to  Erzerpum.  British  cotton  goods 
showed  a  decrease  of  as  per  cent.,  as  compared  will) 
the  preceding  year,  and  impKirts  from  the  United 
Kingdom  of  all  sorts,  a  shrinkage  of  20  per  fcnt., 
German  and  Italian  goods  su[^lying  the  defidenc}'. 
Between  them  these  two  countries  imported  utto 
Erzeroum  for  local  sale  or  distribution  in  the  ncigli- 
boariqg  provinces,  flannelette  (called  vdonr  calico 
there)  to  the  value  of  ^^loo^ooo,  ;f  300,000  bciBg 
the  average  total  of  manufactured  goods  imported 
there  annually  for.  sale  or  despatch  inland.  A  fev 
years  ago  these  ;^30o,ooo  were  spent  wholly  in  tlu 
United  Kingdom.  Now,  "as  a  beginning,"  Ger- 
many and  Italy  have  taken  a  third.  It  is  high  time, 
says  Mr.  Consul  Shipley,  that  representatiTO  of 
British  firms  should  pay  the  district  a  \-isit  and  study  tha 
needs  of  the  popuUtioD.  The  jdiificulties  of  tiaTcUice 
are  not  so  great  as  they  are  said  to  be ;  the  Kurds 
are  usually  most  hospitable  to  strangers,  and  tbc 
weather  from  May  to  October  is  generally  fine.  Mr. 
Shipley  s^ys  he  receives  many  trade  catalogues  in 
English  that  are  no^  worth  the  postage  spent  on 
them. 

Japanese  CoMPETmoN  in  Chinese  Markhs. 
— The  German  Consul -General  at  Shanghai  has  re- 
cently addressed  circular  letters  to  German  batiBi» 
houses  in  his  district,  advising  the  heads  of  theTaoou 
firms  to  encotinga  the  cpl^vation  of  a  ■hnoidedgeof 
the  Chinese  lai^nage  in  order  to  be  sUe  to  awet 
Japanese  competitkm,  which,  h«  soys,  after  die  diBie 
efi  Out  present  war,  will  extend  into  western  nd 
northern  China.  The  presNtf  qrsten  of  sdhng  goods 
dtroogh  the  agency  of  compradores  win  change,  Hid 
ere  long  the  trade  will  have  to  be  carried  on  by  the 
foreign  houses  direct.  This  will  necessitate  tke 
gmployis  of  the  various  firms  coming  into  penooil 
intercourse  with  the  Chinese  purchasers,  and  Jot  that 
reason  a  command  of  the  language  of  the  tattv  is 
tiequinte.  In  short,  the  Western  nations  mast  doss 
the  J^nese  do,  if  they  do  not  want  the  lalta  to 
monqKdife  the  trade.  The  ConsnUGe&eral  pnpNB 
a  course  of  instniction  for  the  Gcnnan  daks  md 
ai^flayitKx^  the  Chinese  langnage,  and  offen  topbce 
his  oonsolate  at  their  disposal  for  tl^is  purpose,  »d 
tfae  auistance  of  his  interpreters.  The  Gerav 
Consul-General's  admonitioQS  i^fdy  with  equal.  fbiM 
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CASTS.* 

It  is  said  of  the  late  Walter  rater  that  the  perfect 
copy  of  an  ancimt  coin  vould  gi\-e  him  as  much 
pleasure  as  the  (»iginal.  To  only  the  few  is  this 
power  gi\-en  of  disciiaiinatiTig  between  the  abstract 
and  the  extrindc.  The  jadgment  of  the  majority  is 
always  largely  influenced  by  accidental  values  such  a» 
antiquity  and  ownership  can  impart.  If  our  insight 
is  90  clear  that  we  can  detach  tbe  intrinsic  value  from 
its  soTTounding  glamour  then  a  perfect  copy  win 
suffice  for  oar  edification.  Bat  it  moEt  be  a  perfect 
copy. 

If  we  consider  how  sach  a  copy  can  be  obtained 
we  shall  soon  see  that  no  proc«s  of  reproduction  can 
be  qoite  so  perfect  as  that  of  casting.  Neither  caA 
anything  be  qaite  so  simple.  A  perfect  impression 
of  a  coin,  for  instance,  may  be  obtained  in  plaster  of 
Paris,  or,  by  the  process  of  electrotyptng  in  metal. 
The  latter  Is  only  another  form  of  casting,  in  which 
the  metal  is  precipitated  in  the  mould  by  electricity.. 
While  the  electrotype  is  thus  able  to  cast  tbe  object 
in  the  original  medium,  gold,  silver,  or  copper,  the 
plaster  cast  is  no  less  perfect  in  reproducing  the  form, 
and,  by  departing  from  the  original  matter  one  is 
able  to  draw  closer  to  the  abstract  beauty,  to  criticise 
more  faithfully ;  the  electrotype  must  always  hare 
some  of  tbe  glamour  of  the  antique  coin  itself.  In 
speaking  of  casts,  therefore,  I  didl  take  the  cast  iti 
plaster  of  Paris  as  being  the  most  satisfactory  and 
appropriate  form  orthe"perfect  copy." 

A  plaster  cast  brings  all  kinds  of  objects  to  a 
common  term,  to  use  the  language  of  mathematics  ; 
it  translates  bronze,  marble,  terra-cotta,  ivory,  &c., 
into  plaster  of  Paris,  the  "universal  language  "  of 
tbe  plasUc  arts,  we  might  caD  it. 

Casting  may  be  defined  as  the  process  of  reprO' 
dncing  objects  of  three  dimensions  in  three  dimen> 
sions;  a  parallel  case  is  offered  by  photography, 
which  will  faithfully  reproduce  two  dimensions  in  two 
dimensions— giving  "perfect  copies"  of  manu- 
scripts, drawings,  &c.  Photography  will  also  repro- 
dace  three  dimensions  in  two,  of  course,  but  that  will 
no  longer  be  a  true  representation  or  a  parallel  case. 

A  cast  ser\*es  a  double  purpose;  it  often  brings 
out  the  true  value  of  the  original,  and  multiplications 
of  it  enable  comparisons  to  be  made  in  any  instance 
where  comparison  is  necessary. 

Digitized  by  GoqqIc 

*  Commnnicated  by  Hr.  Max  Judge, 


JOURNAL  OF  THE  SOCIETY  OF  ARTS.        Augws/  «s. ««. 


99* 

To  take  the  first  case:  whatever  there  is  in  an 
original  object  which  is  not  transferred  to  the  cast  is 
parasitic ;  the  original  may  be  valuable  for  some 
romantic,  perhaps  fictitious,  mutable  reason ;  the  cast 
is  valuable  as  ezhitnting  the  real  value  of  the  original. 
It  will  not  reproduce  ownership,  antiquity,  vicissttude. 

The  second  case  is  merely  an  example  of  the  value 
of  multiplicalion,  and  concerns  the  applicability  of 
casts,  resulting  from  the  expedient  of  obtaining  an 
endless  number  of  facsimiles  of  any  one  object. 

Let  us  take  the  Venus  of  Milo  in  the  LotnTe  as  one 
example.  A  mould  once  taken,  all  the  museums  of 
the  world  are  enabled  to  possess  a  perfect  copy  of  the 
statue  to  help  to  complete  their  collections.  They 
will  have  all  that  they  require  for  intrinsic  archaeolo- 
fpcal  reasons.  There  are,  of  course,  extrinsic  archa;o- 
lugical  data  which  can  only  be  derived  from  the 
original,  not  because  it  is  an  original,  but  because  it 
is  the  object  that  has  been  wrought  upon  by  time  and 
burial.  The  cast  cannot  reproduce  the  texture  and  the 
surface  of  the  marble,  but  it  reproduces  the  Greek  con- 
cepticHi.  This  statue,  perhaps,  is  itsdl  only  a  copy  of 
theoriginal.  For  a  cast  cannot  alter  the  originalcon- 
ception  of  a  thing.  What  is  an  "  original  "  ?— the 
perpetuation,  in  some  form,  of  the  idea  of  a  master- 
mind. In  the  first  instance  it  may  have  been  evolved 
out  of  clay,  to  take  its  subsequent  shape  in  marble  or 
bronze ;  and  the  cast  only  takes  the  translation  one 
step  further. 

The  arcbseologist  has  not  to  depend  on  any  one 
statue  for  the  study  of  texture  and  patina.  There 
are  no  collections  which  cannot  include  the  beauty  of 
the  Venus  of  Milo ;  and  for  the  form,  the  technique, 
the  handling  of  the  masses,  a  cast  will  serve  the 
student  as  well  as  the  Louvre  original,  a  seal  in  its 
velvet-hung  Salon. 

Thus  a  cast  means  the  facility  of  spreading  abroad 
what  would  otherwise  exist  only  in  one  place.  What 
printing  does  for  literature,  photography  for  painting, 
casting  does  for  the  plastic  arts  ;  we  should  remember 
that  printing  is  only  (he  result  of  casting  movable 
type. 

We  thus  come  to  the  employment  of  casts  in  the 
scientific  study  of  archaeology.  In  archaeology,  no 
less  than  in  any  other  science,  it  is  important  to 
asdmilate  the  existing  data  beicve  any  thought  is 
given  to  projecting  new  theories  and  exploring  new 
ground.  Research  is  of  no  avail  if  that  which  hu 
already  been  discovered  is  not  cranmanded  by  the 
seeker  after  more  truth.  Until  this  is  done  it  is 
useless  trying  to  follow  the  results  of  the  latest  exca- 
vations or  to  criticise  the  latest  "finds."  The 
archieologist  must  know  the  famous  collections,  and 
by  means  of  a  comprehensive  collection  of  casts  he 
can  know  them  without  travelling  through  Europe 
from  capital  to  cafdtal.  The  catalogue  of  such  a 
collection  is  the  best  manual  of  archaeology  that  a 
student  can  study. 

Without  casts  archaeology  as  a  science  would  have 
made  much  slower  progress  and  settled  into  narrower 
channels.    Think  of  the  difTeient  statues  of  antiquity 


in  the  different  comers  of  Europe.  Wliat  lacvfur. 
what  a  want  of  relativity  would  exist  in  each  sep4uate 
collection  if  the  gaps  were  not  filled  by  casts !  Is  the 
ideal  collection  there  would  be  a  strictly  chronological 
order,  exhibiting  without  break  the  gradual  rise  and 
decline  of  the  various  schools  of  the  different  countiies. 
With  casts  at  command  of  all,  gaps  cannot  occur. 
One  cannot  lament  the  absence  of  any  famoos  statue. 
We  need  not  bemoan  the  fact  that  a  certain  exaxaple 
is  in  Paris.  What  does  it  matter  where  the  OT^nal 
is  in  keeping— be  it  London,  Paris,  Betlin,  I>re9deB. 
or  Munich ;  as  a  cast  it  will  fall  into  its  place  in  this 
comprehensive  collection,  with  a  value  unaffected  by 
accidental  locality,  increasing  the  x'alue  of  the  c<4- 
lection  by  its  inclusion  in  its  fitting  into,  so  complete 
a  scheme. 

If  there  is  not  the  ideal  collection  here  in  mind 
there  are  several  collections  opf  great  value  frcm 
their  comprehensive  nature.  Those  at  Berlin  (Xev 
Museum)  and  Strassbnrg  {University)  come  fint  in 
importance,  and  next  must  be  placed  the  American 
collection  in  the  Boston  Museum  of  Fine  Aits.  The 
catalogue  of  this  last  cdlection  is  just  such  a  manna! 
as  we  have  suggested  as  being  the  best  help  to  the 
student. 

Our  own  collection  at  South  Kensington  is  not 
one  that  can  compare  with  any  of  the  three  men- 
tioned above.  London  should  have  its  own  compre- 
hensive collection.  The  British  Museum  may  be  rx-h 
in  original  marbles,  but  they  will  not  make  up  for  the 
want  of  a  distinct,  complete  collection  wherein  the 
comparative  study  of  arclueology  may  be  porsned  to 
thefuU. 

Comparisons  in  archteology  are  never  odioBS— 
rather  are  they  essential.  Only  with  casts  can  con- 
parisons  be  effected  with  the  fullest  advantage. 
Different  examples  of  the  same  type,  slightly  \-aning 
copies  of  a  lost  original,  can  thus  be  set  side  by  side 
for  analysis,  and  a  more  faithful  sjnthesis  of  the 
original  obtained. 

In  the  Elgin  marbles  at  the  British  Masearo  the 
frieze  of  the  Parthenon  is  made  more  complete  by 
casts  of  the  sections  in  other  collections  and  of  those 
few  blocks  still  in  situ  on  the  temple.  Further, 
there  are  casts  in  duplicate  of  the  same  (Heces, 
the  second  taken  alter  an  interval  of  several  years, 
thus  showing  the  result  of  leaving  those  preckms 
panels  to  the  mercy  of  time  and  weather— an) 
showing  too,  ill-treatment  which  can  be  Invnght 
nearer  home.  The  first  set  of  casts,  taken  before 
subsequent  disfigurement  and  decay,  possesses,  there- 
fore, inestimable  value ;  the  casts,  in  fact,  become 
original  sources  for  study,  seeing  that  they  embody 
matter  which  is  now  lost  in  any  other  form. 

In  the  Boston  Museum  already  mentioned,  there  n 
another  instance  of  a  cast  gaining  additional  value- 
becoming  individual  owing  to  its  possening  sow 
quality  no  longer  the  property  of  the  ori^nal  itsdfl 
The  museum  possesses  one  of  the  few  casts  (rf*  the 
celebrated  Portland  vase  takanhefim|U  was  dal- 
teied.   The  story  astf^^yDrM^-^Qs  too  wtfl 
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known  to  Deed  telling.  The  mould  was  taken  while 
the  vase  was  still  the  property  of  the  Barberini 
family,  and  destroyed  after  a  few  cofHCS  had  been 
taken  from  it  in  plaster  of  Paris, 

There  are  other  instances  of  casts  having  consider- 
able interest  and  value  attached  to  them — when  they 
become  more,  in  fact,  than  the  "  perfect  copy  "  which 
we  started  with  as  the  criteritm.  One  is  the  cast  at 
Sooth  Ken^gtonOf  the  Aphrodit£  of  Cnidos.  The 
statue  itself,  in  the  Vatican,  has  the  legs  and  lower 
part  of  the  body  covered  npwith  tin  drapery  to  satisfy 
the  peculiar  prudery  of  the  Italian  authoriUes.  No 
photograph  has  ever  been  taken  of  the  statue  "  an* 
draped,"  but  fortunately  the  tin  stuff  was  allowed  to 
be  removed,  and  a  complete  cast  specially  taken  for 
our  museum,  and  all  photographs  of  the  unadorned 
statue  are  from  casts  taken  from  that  mould. 

Another  instance  is  connected  with  the  famous 
copy  of  Myron's  Discobolus,  supposed  to  be  in  the 
PalajEzo  Laocellotti,  at  Rome — supposed  to  be,  be* 
cause  there  is  very  much  uncertainty  regarding  it. 
The  statue  has  been  kept  carefally  <*  locked  up,"  and 
(here  have  even  been  rumours  that  it  has  gone  to 
America.  In  any  case  it  is  not  to  be  seen,  and  tmly  one 
photograph  of  it  has  been  taken.  As  it  is  agreed  to 
be  the  most  authentic  copy  of  Myron's  work  handed 
-down  to  us,  it  must  be  looked  upon  as  a  fortunate 
occurrence  for  archaeologists  when  someone  dis- 
covered in  Paris  a  cast  of  the  head  of  the  statue, 
seeing  that  the  statue  ttself  is  practically  non-existent. 

Cnrions  instances  of  natural  casting,  or  rather 
tnonldlng,  are  to  be  seen  at  Pompeii,  some  of  the 
results  of  the  destniction  of  the  city  by  Vesnvins. 
The  objects  of  perishable  material,  btuied  in  the  lava, 
have  decayed,  leanng  a  vacuum,  or  in  other  words  a 
mould,  from  which  plastv  casts  have  been  obtained. 
By  this  resource  even  casts  of  human  figures  have 
been  taken,  by  which  we  can  judge  of  the  accuracy  of 
the  results  in  other  cases,  where,  for  instance,  a  door 
has  been  thus  taken  in  plaster  and  a  reproduction 
then  made  in  timber,  with  the  original  latches  and 
bolts  6tted  to  it.  This  is  one  of  the  most  marvellous 
of  the  many  marvellous  secrets  of  antiquity  drawn 
from  Pompeii. 

One  more  valuable  application  of  casts  mast  be  noted, 
their  use  in  ccnmection  with  photographing  thevatioos 
objects  which  come  into  the  lumds  of  the  arch»o< 
logist.  Photographs  of  coins  and  gems  especially  are 
always  taken  from  casts,  that  is  if  the  best  results  are 
dented.  And  in  many  other  cases  the  cast  brings 
out  the  form  in  the  photograph  better  than  the 
original  would  do.  If,  as  we  have  said,  the  cast  loses 
the  surface  and  the  texture,  there  is  a  certain  recom- 
pense for  this  in  the  new  light  in  which  we  see  the 
form.  That  is  a  verj-  interesting  question.  The  per- 
fect work  of  art  may  combine  form  and  matter  in 
such  a  subtle  measure  that  until  the  matter  is 
changed  we  may  verily  miss  some  of  the  gradations 
of  the  form.  Tme,  analysis  undoes  the  unity  of  the 
art,  bot  does  it  not  show  us  a  little  more  how  great 
that  art  was— that  art  of  Greece  ?  In  the  unity  of  a 


masterpiece  we  are  often  unconsdons  of  much  which 
goes  to  make  it  what  it  is. 

Id  conclusion,  there  is  a  danger  coimected  with  the 
practice  of  using  casts  which  must  not  be  overlooked. 
It  is  in  connection  with  restored  work.  On  the 
object  ttself  the  restorations  are  generally  quite 
evident  (or  in  some  cases  the  little  piece  of  the 
original  can  be  detected)  but  as  soon  as  the  object  is 
cast,  unless  special  measures  are  taken  to  indicate  the 
modem  portions,  the  result  is  a  homogenecui  nkass  of 
plaster.  It  is  of  course  very  important  to  disUnguish 
the  old  from  the  new,  and  if  no  such  marks  arc 
desirable  on  the  olqect  itself,  at  least  the  name- 
labd  and  catalogne  should  contain  a  careful  state* 
ment  of  the  restorations. 


THREE  SCIENTIFIC  CENTENARIES. 

Tn  bis  Presidential  Address  delivered  before  the 
Mathematical  and  Physical  Section  of  the  British 
Association  at  Cape  Town  on  the  17th  insl,,  Pro- 
fessor A.  R.  Forsyth,  F.R.S.,  specially  directed 
attention  to  three  interesting  centenaries — 1605,  1705, 
and  1805— 

In  this  Section  we  are  in  the  unusual  position  of 
being  able  to  obser^-e  three  scientific  centenaries  in 
one  and  the  same  year.  Accordingly  I  propose  to 
refer  to  these  in  turn,  and  to  indicate  a  few  of  the 
events  tilling  the  intervals  between  them ;  but  my 
outline  can  be  of  only  the  most  summary  character, 
for  the  scientific  history  is  a  history  of  three  hundred 
years,  and,  if  searching  enough,  it  could  include  the 
tale  of  nearly  all  mathematical  and  astronomical  and 
pbydcal  science. 

1605. 

It  is  exactly  three  hundred  years  since  Bacon  pub- 
lished "  The  Advancement  of  Learning."  Ifis  dis- 
course, alike  in  matter,  in  thought,  in  outlook,  was 
in  advance  of  its  time,  and  it  exercised  no  great 
influence  foi-  the  years  that  immediately  followed  its 
appearance ;  yet  that  appearance  is  one  of  the  chief 
e\-ents  in  the  origins  of  modem  natural  science. 
Taking  all  knowledge  to  be  his  province,  he  surveys 
the  whole  of  lemming :  he  deals  vith  the  discredits 
that  then  could  attach  to  it ;  he  expounds  both  the 
dignity  and  the  influence  of  its  pursuit ;  and  he 
analyses  all  learning,  whether  of  things  divine  or  of 
things  human,  into  its  ordered  branches.  He  points 
out  deficiencies  and  gaps ;  not  a  few  of  his  recom* 
mendations  of  studies,  at  his  day  remaining  untouched, 
have  since  become  great  branches  of  human  thought 
and  human  inquiry.  But  what  concerns  us  most  here 
is  his  attitude  towards  natural  philosophy,  all  the 
more  remarkable  because  of  the  state  of  knowledge 
of  that  subject  in  his  day,  particularly  in  England. 
It  is  true  that  Gilbert  had  published  his  discovery  of 
terrestrial  magnetism  some  five  years  earlier,  a  dis- 
covery followed  only  too  soon  by  his  deatbi>iiiil*2iat 
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was  the  single  conndeiable  English  achierement  in 
modem  srience  down  to  Bacon's  day. 

In  Older  to  estimate  the  significance  of  Bacon's 
range  of  thought  let  me  recite  a  few  facts,  as  an  indi- 
cation of  the  extreme  tenuity  of  progressive  science 
in  that  year  (i^5)-  They  belong  to  subseqoent 
years,  and  may  serve  to  show  how  restricted  were 
the  attainments  of  the  period,  and  how  limited  were 
the  means  of  advance.  The  telescope  and  the 
microscope  bad  not  yet  been  invented.  The 
nmple  laws  of  pkinetary  motion  were  not  formulated, 
for  Kepler  had  them  only  in  the  making.  Logarithms 
were  yet  to  be  discovered  by  Napier,  and  to  be 
ralculated  by  Briggs.  Descartes  was  a  boy  of  nine, 
and  Fermat  a  boy  of  only  four,  so  that  analytical 
geometry,  the  middle-life  discovery  of  both  of  them, 
was  not  yet  even  a  dream  for  either  of  tbem.  The 
Italian  mathematicians,  of  whom  Cavalieri  is  the 
least  forgotten,  were  developing  Greek  methods  of 
quadrature  by  a  transfonned  principle  of  indivisibles ; 
but  the  infinitesimal  calculus  was  not  really  in  sight, 
for  Newton  and  Liebnitz  were  yet  unborn.  Years 
were  to  elapse  before,  by  the  ecclesiastical  tjrranny 
over  thought,  Galileo  was  forced  to  make  a  verbal 
disavowal  of  his  adhesion  to  the  Copemicau  system 
of  astronomy,  of  which  he  was  still  to  be  the  prota- 
gonist in  propounding  any  reasoned  proof.  Some 
mathematics  could  be  had,  cumbrous  arithmetic  and 
algebra,  some  geometry  lumbering  after  Euclid,  and 
a  little  trigonometry;  but  these  were  mainly  the 
mathematics  of  the  Renaissance,  no  very  great 
advance  upon  the  translated  work  of  the  Greek  and 
the  transmitted  work  of  the  Arabs.  Even  our  old 
friend  the  binomial  theorem,  which  now  is  supposed 
to  be  the  possession  of  nearly  every  able  schoolboy, 
remained  unknown  to  professional  mathenoaticians 
for  more  than  half  a  century  yet  to  come. 

Nor  is  it  merely  on  the  negative  side  that  the  times 
seemed  unpropitious  for  a  new  departure  \  the  si»rit 
of  the  age  in  the  positive  activities  of  thooght  and 
deed  was  not  more  sympathetic.  Those  were  the 
days  when  the  applications  of  astronomy  had  become 
astrology.  Men  sought  for  the  elixir  of  life  and 
pondered  over  the  transmutation  of  baser  metals  into 
gold.  Shakespeare  not  long  before  had  produced 
his  play  "  As  You  Like  It,"  where  the  strange 
natural  history  of  the  toad  which, 

"  Ugl7  and  venomont, 
Boan  yet  a  precious  jewal  in  bii  head," 

is  made  a  metaphor  to  Qlustrate  the  sweetening  uses 
of  adversity.  The  stiffened  Elizabethan  laws  against 
witchcraft  were  to  be  sternly  administered  for  many 
a  year  to  come.  It  was  an  age  that  was  pulsating 
with  life  and  illuminated  by  fancy,  but  the 
life  was  the  life  of  strong  action  and  the  fancy 
was  the  fancy  of  ideal  imagination ;  men  did  not 
lend  themselves  to  sustained  and  abstract  thought 
concerning  the  nature  of  the  universe.  When  we 
contemplate  the  spirit  that  such  a  state  of  knowledge 
might  foster  towards  scientific  learning,  and  when  we 
recall  the  world  into  which  Bacon's  treatise  was 
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launched,  we  can  well  be  surprised  at  his  fkr-readuBg 
views,  and  we  can  marvel  at  his  isolated  irisdom. 

I  have  implied  that  Bacon's  discourse  was  is 
advance  of  its  age,  so  far  as  England  was  concetned. 
Individuals  could  make  their  mark  in  isolated  &5hioiL 
Thus  Harvey,  in  his  hospital  work  in  London, 
covered  the  circulation  of  the  blood ;  Napier,  awaj 
on  his  Scottish  estates,  invented  logarithms ;  and 
Horrocks,  in  the  seclusion  of  a  Lancashire  cmacyr 
was  the  first  to  observe  a  transit  of  Venus.  But  lor 
more  than  half  a  century  the  growth  of  physical 
science  was  mainly  due  to  workers  on  the  cmttoent 
of  Europe.  Galileo  was  maUng  discoveries  in  the 
mechanics  of  solids  and  fluids,  and,  specially,  he  wis 
building  on  a  firm  fonndatim  the  &bric  of  the 
system  of  astroncnny,  hazarded  nearly  a  oentsiy 
before  by  Copernicus;  he  still  was  to  furnish, 
by  bitter  experience,  one  of  the  most  strikii^ 
examples  in  the  history  of  the  world  that  tmth  is 
stronger  than  dogma.  Kepler  was  gradually  eluci- 
dating the  laws  of  planetary  motion,  of  which  such 
significant  use  was  made  later  by  Newton ;  and 
Descartes,  by  his  creation  of  analytical  geometfyr 
was  yet  to  e&ct  such  a  constructive  revolotion  ii 
mathematics  that  he  might  not  unfairly  be  called 
the  fisunder  of  modem  mathematics.  Tn.  Ea^anA 
the  times  were  out  of  scientific  jdnt :  the  pt^ticd 
distractions  of  the  Stuart  troubles,  and  the 
theological  tntteraess  of  the  Commonwealth,  made 
a  poor  atmosphere  for  the  progress  of  sdentifie 
learning,  which  was  confined  almost  to  a  faithful 
few.  The  fidelity  of  those  few,  however,  bad  its 
reward  ;  it  was  owing  to  their  steady  confidence  and 
to  their  initiative  that  the  Royal  Socie^  of  Lc»doD 
was  fimnded  in  1662  by  Charles  II.  At  that  epoch, 
science  (to  quote  the  words  of  a  picturesque  historian) 
became  the  fashion  of  the  day.  Great  Britain  began 
to  contribute  at  least  her  fitting  share  to  the  growing 
knowledge  of  Nature  ;  and  her  scientific  activity 
in  the  closing  part  of  the  seventeenth  century  was 
a  realisation,  wonderful  and  practical,  of  a  part 
of  Bacon's  dream.  Undoubtedly  the  most  striking 
contribution  made  in  that  period  is  Newton's  thecay 
of  gravitation,  as  expounded  in  his  ^'Princifja," 
published  in  1687. 

That  century  also  saw  the  discovery  of  tbe  Suxioaa) 
calculus  by  Newton,  and  of  the  difierential  calcnhs 
by  Leibnitz.  These  discoveries  provided  the  qialmal 
for  one  of  tbe  longest  and  most  deitdeaing  cootm- 
verstes  as  to  priori^  in  all  the  long  histny  of  those 
tediously  barren  occnpations ;  unfortunately  thev  aie 
dear  to  ninds  which  caniu)t  understand  that  a  (fi»- 
coveiy  should  be  used,  developed,  amplified,  but 
should  not  be  a  cause  of  envy,  qoarrel,  or  cmtro- 
versy.  Let  me  say,  incidentally,  that  the  cootrovcfsr 
had  a  malign  influence  upon  the  study  of  mathematks- 
as  pursued  in  England. 

Also,  the  undulatory  ll^vMy  of  Ti^h*  /bund  i£s  first 
systematic,  if  incomplete,  eNpu^ition  in  (he  votkoT 
Hnyghens  before  the  centuwj^  oU.  ,,3«t  Newtot 
had  an  emissrai  t^pygg^l'QgQj'JW  ^^^^ 
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Irtoiy  tlie(»y  of  Haygfaens  foond  no  finroor  in  Eng- 
land, until  rather  mote  than  a  hundred  years  later  the 
raearcbM  of  Thomas  Yonng  established  it  on  a  firm 
fonndatmL 

1705- 

Having  thus  noted  some  part  of  the  stir  in 
scienti6c  life  which  marked  the  late  years  of  the 
seventeenth  century,  let  me  pass  to  the  second  of 
our  centenaries  :  it  belongs  to  the  name  of  Edmond 
Haltey.    Quite  independently  of  bis  acbie\'ement 
connected  with  the  year  1705  to  which  I  am  about 
to  refer,  there  are  spedal  reasons  for  honouring 
HaQey's  name  in  this  Section  at  our  meeting  in 
South  Africa.  When  a  young  man  of  twenty-one 
he  left  ^gland  for  St.  Helena,  and  there,  in  the 
years  1676-1678,  he  laid  the  foundations  of  stellar 
astronomy  fiH-  the  Southern  Hemisphere  ;  moreover, 
tn  (be  course  of  his  work  he  there  succeeded  in 
securing  the  lirst  complete  observation  of  a  transit 
-of  Mercury.   After  his  return  to  England,  the  next 
few  years  of  his  life  were  spent  in  laying  science 
under  a  special  debt  that  can  hardly  be  over-appre- 
'ciated.   He  placed  hi.mself  in  personal  relation  with 
Newt(»i,  propounded  to  tlim  questkma  and  offered 
information;  and  it  is  now  a  commonplace  state- 
«neDt  that  Halley's  questions  and  suggestions  caused 
Newtmi   to  write   the  **Piincipia."   More  dun 
this,  we  know  that  Newton's  great  treatise  saw 
the  light  only  tluough  Halley's  persuasive  insist- 
•esce,   through  his  unwearying  diligence  in  saving 
Xewton  all  cares  and  trouble  and  even  pecuniary 
'expense,  and  through   his  absolutely  self-sacrific- 
ing devotion  to  what  he  made  an  unwavering  duty 
at  that  epoch  in  his  life.   Again,  be  appears  to 
liave  been  the  first  organiser  of  a  scientific  expedition, 
as  distinct  from  a  jonmey  of  discovery,  towards  the 
■Southern  Seas ;  he  sailed  as  far  as  the  fifty-second 
-degree  of  southern  latitude,  devised  the  [ninciple  of 
the  sottant  in  the  course  of  his  voyaging,  and,  as 
A  -result  of  the  vc^age,  he  produced  a  gmeral  chart  of 
4ke  Atlantic  Ocean,  with  special  reference  to  the 
-deviation  of  the  compass.    Original,  touched  with 
:geniu8,  cheery  of  soul,  strenuous  in  thought,  and 
generous  by  nature,  he  spent  his  life  in  a  continuously 
f>roductive  devotion  to  astronomical  science,  from 
4>oyhood  to  a  span  of  years  far  beyond  that  which 
-satisfied  the  Psalmist's  broodings.   I  have  selected  a 
-characteristic  incident  in  bis  scientific  activity,  one  of 
•the  most  brilliant  (though  it  cannot  be  claimed  as  the 
most  important)  of  bis  astronomical  achievements; 
•it  strikes  me  as  one  of  the  most  cfaivalroasly  bt^  acts 
-of  convinced  science  within  my  knowledge.    It  is 
oxiy  the  story  of  a  comet. 

I  have  just  explained,  very  briefly,  Halley's  share 
un  the  production  of  Newton's  "Principia";  his 
-close  concern  with  it  made  him  the  Mahomet  of  the 
«iew  dispensation  of  the  astronomical  universe,  and  he 
■was  prepared  to  view  all  its  phenomena  in  the  light 
that  dispensation.  A  comet  had  appeared  in 
■682 — ^it  was  itiU  the  age  when  scientific  men  conld 
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think  that,  by  a  colliuon  between  the  earth  and  a 
comet,  "  this  most  beautiful  order  of  tlungs  would  be 
entirely  destroyed  and  reduced  to  its  ancient  duos"; 
but  this  fear  was  taken  as  a  "  by-the-bye,"  wWch 
happily  interfered  with  ndther  observations  nor 
calculations.  Observations  had  duly  been  made.  The 
data  were  used  to  obtain  the  elements  of  the  orbit, 
employing  Newton's  theory  as  a  worldng  hypothesis ; 
and  he  expresses  an  incidental  regret  as  to  the  intrinsic 
errors  of  assumed  numerical  elements,  and  of  recorded 
observations.  It  then  occurred  to  Halley  to  calculate 
similarly  the  dements  of  the  comet  which  Kepler  and 
others  had  seen  in  1607,  and  of  which  records  had 
been  made ;  the  Newtonian  theory  gave  elements  in 
close  accord  with  those  belonging  to  the  comet 
caknilated  from  the  Utest  observations,  though  a  new 
regret  is  expressed  that  the  1607  observations  had 
not  been  made  with  more  accuracy.  On  these  results 
be  committed  himself  (being  then  a  man  of  forty-nine 
years  of  age)  to  a  prophecy  (which  conld  not  be 
checked  for  fifty-three  years  to  come)  that  the  comet 
would  return  about  the  end  of  the  year  1758  or  the 
beginnng  of  the  next  succeeding  year ;  he  was  willing 
to  leave  his  conclusion  "  to  be  discussed  by  the  care 
of  posterity,  after  the  truth  is  foond  out  \pj  the 
event."  But  not  comtdetdy  content  with  this  stage 
of  hts  woric,  he  obtained  with  difficulty  a  book  by 
AjHan,  giving  an  account  of  a  comet  seen  in  1531, 
and  recording  a  number  of  observations.  Halley, 
constant  to  bis  faith  in  the  Newtonian  hypothesis,  ' 
used  that  hypothesis  to  calculate  the  dements  of  the 
orbit  of  the  Apian  comet;  once  more  regretting  the 
uncertainty  of  the  data,  and  discounting  a  very 
grievous  error  committed  by  Apian  himself,  Halley 
concluded  that  the  Apian  comet  of  1531,  and  the 
Kepler  comet  of  1607,  and  the  observed  comet  of 
1682  were  one  and  the  same.  He  coniirmed  his 
pretUction  as  to  the  date  of  its  return,  and  he  con* 
eludes  bis  argument  with  a  blend  of  confidence  and 
patriotism : — 

<*  Wherefore  if  according  to  what  we  have  already 
said  it  should  retmn  again  abont  the  year  1758, 
candid  posterity  will  not  refuse  to  acknowledge  that 
this  was  first  discovered  by  an  Englishman." 

Such  was  Halley's  prediction  published  in  the 
year  1705.  The  comet  pursued  its  course,  and  it 
was  next  seen  on  Christmas  Day,  1758.  Candid 
posterity,  so  far  from  refusing  to  acknowledge  that 
the  discovery  was  made  by  an  Englishman,  has 
linked  Halley's  name  with  the  comet,  possibly  for  all 
time. 

1805. 

It  is  time  for  me  to  pass  on  to  third  of  the  cen- 
tenaries, wiih  which  the  present  year  can  be  associ- 
ated. Not  so  fundamental  for  the  initiation  of 
modem  science  Is  was  the  year  in  which  the 
"  Advancement  of  Learning  "  was  published,  not  bo 
romantic  in  the  progress  of  modem  science  as  was 
the  year  in  which  Halley  gave  his  prediction  to  the 
wodd,  the  year  1805  (turbulent  as  it  was  with  the 
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strife  of  European  politics)  is  maiked  by  the  silent 
voices  of  a  couple  of  scientific  records.  In  that  year 
Laplace  published  the  last  progressive  instalment  of 
his  great  treatise  on  Celestial  Mechaoica,  the  portion 
that  still  remained  for  the  future  bdng  solely  of  an 
historical  character;  the  great  number  of  astronomical 
phenomena  which  he  had  been  able  to  explain  by  his 
mathematical  presentation  of  the  consequences  of  the 
Newtonian  theory  would,  by  themselves,  have  been 
sufficient  to  give  confidence  in  the  validity  of  that 
theory.  In  that  year  also  Monge  published  his 
treatise,  classical  and  slill  to  be  read  by  all  students 
of  the  subject,  "The  Application  of  Algebra  to 
Geometry " ;  it  is  the  starting  point  of  modem 
synthetic  geometry,  which  has  marched  in  ample 
development  since  his  day.  These  are  bat  landmarks 
in  the  history  of  mathematical  science,  one  of  them 
indicating  the  completed  attainment  of  a  tremendous 
ixsk,  the  other  of  them  initiating  a  new  departure ; 
both  of  them  have  theh  significance  in  the  progress  of 
their  respective  sciences. 

When  we  contemplate  the  activity  and  the  achieve- 
ments of  the  century  that  has  elapsed  since  the  stages 
which  have  just  been  mentioned  were  attained  in 
mathematical  science,  the  amount,  the  variety,  the 
progressive  diligence,  are  little  less  than  bewildering. 
It  ii  not  merely  the  vast  development  of  all  the 
sciences  that  calls  for  remark :  no  less  striking  ii 
their  detailed  development  Each  branch  of  science 
now  has  an  enormous  array  of  workers,  a  develop- 
ment rendered  more  easily  possible  by  the  growing 
increase  in  the  number  of  professional  posts ;  and 
through  the  influence  of  these  workers  and  their 
labours  there  is  an  ever-increasing  body  of  scientific 
facts.  Yet  an  aggregate  of  facts  is  not  an  expla- 
natory theory  any  more  necessarily  than  a  pile  of 
carefully  fashioned  stones  in  a  cathedral;  and  the 
genius  of  a  Kepler  and  a  Newton  is  just  as  abso- 
lutely needed  to  evolve  the  comprehending  theory  as 
the  genius  of  great  architects  was  needed  for  the 
Gothic  cathedrals  of  France  and  of  England.  Not 
infreqoently  it  is  ifficult  to  make  out  what  is  the 
main  line  of  progress  in  any  one  subject,  let  alone 
in  a  group  of  subjects;  and  though  illumination 
comes  from  striking  results  that  appeal,  not  merely 
to  the  professional  workers,  but  also  to  unpro- 
fessional observers,  this  illumination  is  the  excep- 
tion rather  than  the  rule.  We  can  allow,  and  we 
should  continue  to  allow,  freedom  of  initiative  in 
all  directions.  That  freedom  sometimes  means 
isolation,  and  its  undue  exercise  can  lead  to  narrow- 
ness of  view.  In  spite  of  the  complex  ramiKcation  of 
the  sdences  which  it  has  fostered,  it  is  a  safer  and  a 
wiser  siririt  than  that  of  uncongenial  compulsion, 
whidi  can  be  as  dogmatic  in  matters  scientific  as  it 
can  be  in  matters  theoI<^^cal.  Owing  to  the 
varieties  of  mind,  whether  in  individuals  or  in  races, 
the  progress  of  thought  and  the  growth  of  knowledge 
are  not  ultimately  governed  by  the  wishes  of  any 
individual  or  the  prejudices  of  any  section  of 
indiWduals.   Here,  a  school  of  growing  thought  may 


be  ignored ;  there,  it  may  be  denounced  as  of  do 
importance;  somewhere  else,  it  may  be  poHlely 
persecuted  out  of  possible  existence.  But  the  hat, 
and  the  there,  and  the  xomewiiere  else  do  not  make 
up  the  universe  of  human  activity ;  and  that  scbotd, 
like  Galileo's  earth  in  defiance  of  all  dogmatic 
anthotity,  still  will  nune. 


JAPANESE  PAPER. 

Japanese  paper— by  which  is  meant  only  pe^ 
made  from  the  bark  of  plants  indigenous  to  Japo, 
with  a  alight  admixture,  in  certain  cases  of 
materials — bring  of  a  qwdal  -duracter,  is  little  a- 
ported.  The  export  to  China  is  the  only  one  of  nr 
importance.  In  addiUoI^  a  certain  number  of  aapkias, 
and  thin  copying  papers,  are  exported  to  Ametio, 
and  an  attempt  to  put  notepaper  on  the  ioofs 
market  has  met  with  some  success.  In  Japan  itself, 
paper  is  used  as  a  substitute  for  many  articles,  and 
foreign  doctors  there  have  largely  adopted  the  use  of 
thin  papers  for  bandages.  The .  striking  fK»nl  in  ite 
manufacture  of  Japanese  faper  is  tlie  absence  of 
machinery.  Everything  is  done  by  manual  labom. 
Factories  are  almost  unknown,  the  industry  bdng 
carried  oi  in  a  small  way  by  each  family  sepantdf  • 
Except  where  the  membas  of  a  fanuly  are  ingitficiiiil 
there  is  no  hired  labour,  and  consequei^y  PN>''' 
making  families  are  less  affected  by  the  rise  and  &tl  in 
prices  which  follows  the  variation  in  the  Aeaaai. 
Lately,  one  or  two  paper  mills  have  been  erected, 
notaUy  in  Osaka  andOji,  a  suburb  of  Tokio,  but  diese 
are  almost  entirely  engaged  in  making  foreign  paper. 
Such  conditions  are  not  conducive  to  progress,  sad 
until  recently  Japanese  paper-making  stood  just  where 
it  was  500 years  ago.  Lately,  however,  much  has  bceo 
done  to  improve  matters  by  the  establishment  of 
guilds.  These  look  after  the  interests  of  their  mead)et» 
and  aisure  them  a  market  for  tbdr  goods.  Atthesue 
time,  the  guilds  have  teachers  in  their  employ  vte 
point  out  to  the  paper-makeis  their  mistakes.  Ihoe 
guilds  met  with  a  ^loddeal  of  opposition  at  first  fins 
the  peasants,  who  did  not  always  see  the  advaatageof 
making  good  paper,  instead  of  adulterating  it  inth 
earth,  and  thus  cheapening  the  cost  of  productioa. 

In  a  report  dated  Tokio,  May  [905  (No.  655.  M»- 
cellaneous  Series),  Mr.  Oswald  White,  Studnl- 
Interpreter  in  the  British  Consular  Service  in  Japan, 
gives  an  interesting  account  of  Japanese 
making,  Japanese  paper  is  made  prindpally  fron 
the  bark  of  three  trees,  the  kozu  or  kaji  (pq«^ 
Mulberry,  Brmssonetta  pa^rifera) ;  mitniuu 
(Edgeworthid  papyri/em\  uid  the  gam{B  [kutiUKaT 
II  ickstivmia  Canescms).  Of  these  by  far  the  wcA 
important  ate  the  first  two,  the  latter  being  only  ueJ 
in  making  gampishi  or  koppi,  copying  p*p^- 
Formerly  the  amount  of  kozu  used  was  fw  gicattr 
than  that  of  mitsumata,  but  of  late  }ears  the  laQC 
has  been  coming  much  more  into  use.  Ihekoaai^ 
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grown  in  the  fields  generally  between  rows  of  mugi 
(wheat,  barley)  or  of  other  plants,  or  along  the 
borders.  It  needs  a  diy  position  fairly  sheltered  from 
the  wind,  which  tears  the  bark,  and  open  to  the  sun's 
rays.  It  is  propagated  by  means  of  thin  shoots  from 
the  root.  These  are  taken  off  in  November,  buried 
in  the  ground  in  bundles,  and  planted  out  in  April. 
By  December  the  plant  grows  to  a  height  of 
about  2}  feet,  and  is  then  cut  down  to  within  an 
inch  of  the  ground.  The  following  year  there 
will  be  two  or  three  stems,  the  next  five  or  six, 
and  80  on.  Every  year  it  is  cut  down  close  to  the 
ground  in  December.  On  an  average  a  plant  is  good 
only  for  15  or  16  years,  as  after  that  time  the  fibre 
becomes  too  tough.  Owing  to  the  fact  that  the 
harvest  is  in  December,  paper-making  was  formerly 
largely — and  is  still,  to  some  extent — carried  on  by 
farmers  as  a  temporary  occupation  in  the  winter  when 
agriculture  is  impossible.  The  mitsumata  is  grown 
on  the  sloping  ground  in  a  position  where  it  can 
receive  a  good  supply  of  moisture.  It  must  be 
sheltered  to  some  extent  from  the  sun,  and  altogether 
is  a  less  hardy  plant  than  the  kozu.  Propagation 
was  formerly  conducted  as  with  kozu,  but  is  now 
done  by  means  of  seed,  whidi  is  much  qoldcer.  The 
seeds  are  sown  in  spring,  20  or  30  together.  After  a 
year  the  young  plants  are  taken  up  and  planted 
separately.  Every  year  each  stem  puts  forth  three 
branches,  thus  giving  rise  to  the  name,  viz,  three 
forks — mitsu-mata.  By  the  end  of  three  or  four 
years  from  planting  the  stem  attains  a  thickness 
of  about  an  inch,  and  is  then  cut  down  close  to  the 
ground.  This  takes  place  in  April.  Three,  or,  if 
necessary,  four  years  are  allowed  to  elapse  before  it  is 
cut  again  ;  but  after  that  the  plant  can  be  cut  every 
year,  though  it  is  not  used  for  more  than  abont  ten 
years  altogether.  The  gampi  is  a  bush  growing  wild 
CD  the  mountains,  and  sought  during  the  summer. 
Where  possible  it  is  palled  up  by  the  roots.  By  this 
means  several  of  the  roots  are  broken  off  and  left 
behind  in  the  soil.  These  grow  up  again  in  three 
or  four  years.  When  the  bush  is  too  big  to  be 
pulled  up  it  is  cut  down.  Kishln  produces  a  great 
part  of  the  supply  of  gampi. 

The  stems  of  the  kozn  and  mitsumata  from 
which  the  bark  is  to  be  removed  are  first  cut  into 
lengths  of  about  3  feet  and  then  steamed  for  two  or 
three  hours.  The  top  of  the  small  famace  used  has 
a  cup-shaped  cavity  in  the  centre,  omtaining  water. 
Abo\-e  this  is  placed  a  li^er  of  two  or  three  inches  of 
straw,  on  which  rests  a  barrel  upside  down  contuiUDg 
the  kozu  or  mitsumata.  The  object  of  the  straw  is 
to  prevent  any  escape  of  the  steam.  After  two  or 
three  hoars  steaming  the  bark  becomes  loosened  ar.d 
can  be  stripped  off  by  the  band.  The  inner 
bark  is  then  separated  from  the  outer.  In  this  ope- 
ration the  bark  is  first  cleansed  in  water  and  the 
epidermis  is  then  scraped  off  with  a  knife  leiving  the 
white  inner  bark.  In  the  case  of  the  kozu  a  good 
deal  of  the  green  part  of  the  batk  does  not  come  oiT 
at  6rst.   This,  when  scraped  off,  forms  the  kasu  used 


in  chirigami.  In  the  case'of  the  gampi  the  bark  sepa- 
rates naturally  from  the  trunk  without  steaming.  The 
epidermis  and  inner  bark  also  separate  naturally,  but 
a  good  deal  of  the  green  part  remains,  which  must  be 
separated  with  a  knife.  The  bark  thus  obtained  is 
washed,  dried,  and  then  brought  to  market.  Osaka 
forms  the  chief  market  for  bark. 

Japanese  paper  may  be  divided  into  the  following 
classes:— (I)  That  made  only  from  kozu;  (2)  from 
kozu  or  mitsumata,  or  from  a  mixture  of  the  two ;  {3) 
from  gampi ;  (4)  from  kasu,  waste  paper,  &c.  The 
only  papers  wh'ch  are  not  now  made  from  mitsumata' 
as  well  as  from  kozu  are  those  where  great  strength 
is  necessary.  One  of  the  stnmgest  of  these  papers  is 
yoshino-gami  (filter  paper).  It  is  also  the  thinnest — 
6,000  sheets  when  placed  together  only  reach  a 
height  of  about  13  inches.  Its  chief  use  is 
in  filtering  lacquer,  several  sheets  being  placed 
together  for  the  purpose.  As  it  does  not  tear  the 
same  paper  may  be  used  several  times.  Tengu-jo  is 
a  very  similar  paper,  though  sUghtly  thicker  and 
stronger.  Like  y(»luno-gami,  it  is  much  used  in 
felting.  Another  use  is  for  pasting  on  glass  windows 
with  which  shoji  are  sometimes  made,  a  variety  with 
designs  befaig  much  employed.  J^Mnese  paper,  bdng 
for  the  most  part  unsized,  is  of  a  very  porous  nature. 
The  cement  used  mainly  ser\-es  to  bind  the  fibres 
together,  and  does  not  fill  up  the  interstices  as  the 
sizing  in  foreign  paper.  This  fits  it  very  well,  for  the 
Japanese  brush  and  ink  which  it  absorbs.  For  the 
same  reason  it  is  impossible  to  write  on  proper 
Japanese  paper  with  a  pen.  When  a  paper  is 
required  that  can  be  written  on  with  a  pen,  a 
sizing  in  which  resin  forms  a  principal  part  is  used. 
Japanese  paper  ts  distinct  from  foreign  paper  in  another 
way,  its  strength  does  not  arise  from  any  felting  or 
intertwistiDg  of  the  fibres,  but  from  their  length  and 
tough  nature.  In  papers  of  medium  thickness  the 
fibres  lie  in  one  direction  only,  while  in  thick 
papers  the  fibres  lie  in  two  directions  at  right  angles. 
Thick  paper  is  almost  impossible  to  tear.  Other 
paper,  if  made  with  a  due  regard  to  strength,  will 
only  tear  in  one  direction,  i.<.,  parallel  to  the  fibres. 
The  strength  of  Japanese  papers,  not  being  assisted 
by  any  felting  of  the  fibres,  is  not  proof  against  wet, 
which  dissolves  the  cement  holding  them  together. 
The  Japanese  oil-paper,  however,  is  excellently 
adapted  for  withstanding  moisture.  Another  disad- 
vantage of  Japanese  paper  is  that,  owing  to  its 
porous  nature,  it  is  very  liable  to  the  attack  of 
insects.  But  this  may  be  guarded  against  by  putting 
between  the  sheets  certain  lacvtt  the  smell  of  which 
the  insects  dislike. 

In  order  to  produce  designs  in  the  paper  a  sOk 
gauze  is  used.  The  designs  are  drawn  on  paper, 
cut  out  and  sewn  on.  The  gauze  is  then  laid  on  the 
scoop  net,  and  the  paper  made  in  the  usual  way. 
The  paper  is  thin  in  the  parts  corresponding  to  the 
designs  on  the  gauze,  thus  reproducing  them.  JSilk 
gauze  without  designs  is  i^so  used  ii^t^i^^t^^he 
finest  papers.   To  prevent  the  silk  from  roi^g  it 
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hu  to  be  dried  every  (ire  or  nx  dayi  and  puoted 
with  shiba  (the  attrioKent  jaice  of  the  unripe  luki 
or  persimmon).  In  Koclii,  instead  of  silk  gauze 
being  used,  tbe  net  ii  made  of  brass,  and  tbe  designs 
aewn  on  it  of  copper.  The  objection  to  this  method 
is  that  only  thick  paper  can  be  made  by  it.  Tbe  pile 
of  newly-made  paper  is  next  pressed  clear  of  liquid, 
and  then  the  sheets  are  separated  one  by  one, 
and  B[Head  out  with  a  smooth  bnish  on  plank*,  which 
are  dried  in  the  sun.  Tbe  sheets  are  then  detached, 
and  nothing  temaias  to  be  done  but  to  cut  them  to  a 
uniform  size.  When,  however,  it  is  required  to  give 
a  gloss  to  the  paper  one  or  two  sheets  are  placeil 
within  thin  pUtes  of  zinc  and  passed  between  rollers. 
As  the  theets  are  dried  in  tbe  open  air  the  rainy 
season  is  the  worst  for  the  ordinary  paper-maker. 
The  pile  may  be  left  for  a  week  or  ten  days  without 
separating  the  sheets,  but  if  left  longer  the  colour  of 
the  paper  changes.  For  this  reason  the  few  larger 
establishments  have  apparatus  for  drjing  the  paper 
by  steam  where  necessar}'.  It  is  found  that  where 
paper  is  thus  artificially  dried  the  colour  is  not  so  good 
but  the  paper  becomes  stronger  than  if  dried  in  the  sun. 


TRADE  WITHIN  THE  EMPIRE. 

The  Annual  Statement  uf  the  trade  of  the  United 
Kingdom  nnlh  foreign  countries  and  British  posses- 
Mons  in  1904,  was  issued  last  week.  The  figures 
■elating  to  the  trade  between  Great  Britain,  India, 
and  the  Colonies  indicate  expansion  which  in  certain 
products  has  been  large.  One  of  the  most  striking 
evidences  of  this  expansion  is  afforded  by  tbe  fruit 
industry.  Beginning  with  Canada,  the  import  into 
the  United  Kingdom  of  raw  apples  has  risen  from 
803,638  cwl«.,  of  tbe  value  of  ^'427,763,  in  1900,  to 
1,208,409  cwts.,  valued  at  ^^619,844,  in  1904.  The 
import  of  raw  pears,  and  fruit  preserved  with  or 
without  sugar  other  than  dried,  also  shows  con- 
^erable  increase.  The  increase  in  apples  from 
Australia  is  comparatively  much  larger,  although  the 
total  import  is  still  only  about  a  quarter  of  that  from 
Canada.  In  1900  87,748  cwts.  of  apples,  valued  at 
jCi  13,445,  came  United  Kingdom  from  Aus- 

tralia ;  in  1904  the  weight  had  increased  to  333,959 
cwts.,  and  the  value  to  jf33f>,78i.  Oranges,  on  the 
other  hand,  show  a  falling  oflT  from  1,519  cwts., 
valued  at  ^^1,460,  to  996  cwts.,  of  the  \-alue  of  756 
only.  The  figures  for  the  West  Indies  show  how 
rapidly  the  orange  trade  has  developed  in  those 
isUnds.  Below  are  tbe  numbers  imported  in 
eadi  of  the  last  five  years:— 1900,  7,390  cwts.; 

1901,  27,109  cwts.;  1902,  44,529  cwts,;  1903, 
63,834  cwts. ;  1904,  94,350  cwts.  But  the  shrink- 
age in  the  banana  trade  is  striking.  The  following 
6gures  give  the  number  of  bunches  imjorted  in 
cachof  the  five  years:  — 1900,  1,337;  1901,547,043; 

1902,  967,405;  1903,  682,883;  i'><Hf  476,808.  In 
1904  tbe  imports  of  bananas  were  less  than  half 
those  of  1902. 

Eminent  aathotities  diffa-  as  to  whether  Canada  is 


Ukdy  to  very  largdy  mcrease  her  com  ocports  to  tte 
United  KiogdcND.  Tbe  land  is  there  in  abandaace 
but  some  think  the  traited  States  may  soon  take  ill 
Canada's  surplus.  Be  that  as  it  may  the  piesai 
growth  of  the  Canadian  exports  of  wheat  to  tbe  Umtel 
Kingdom  is  nut  very  rapid  as  the  following  figiro 
show;  —  rgco,  6,337,600  cwts.;  1903,  io,8o2,ij: 
cwts.:  1904,  6.i95,300cwts.  Vilieatineal  and  flov 
have  increased  from  1,195,219  cwts.  in  1900  to 
2,045,767  cwts.  in  1904,  but  the  imports  last  veir 
were  half  a  nillioi  cwts.  less  than  in  1903,  whilst  the 
imports  of  barlqr,  oats,  tye,  peas,  and  maize  were  voy 
much  less  in  than  in  1900,  maize  dropping  fron 
4.71)5.400  cwts.  in  1900  to  1,872,700  in  1904.  The 
wheat  imports  from  Australia  \'ary  greatly.  In  iqoo 
they  were  2,651,600  cwts.,  in  1903,  owing  to  ibc 
drought,  they  had  fallen  to  26  cwt5.,  in  1904  titer 
reached  10,272,600  cwts.  W'beatmeal  and  floa 
imports  show  similar  variation.  The  meat  im potts 
have  fallen  away  in  a  very  remarkable  way,  if  rahfaiis 
are  excepted : — 


19M. 

cirts. 

cwt«. 

ort«. 

B««f  ifrechi  

4'J.W 

HvttOD  (fmhl   

446.049 

170.114 

Rabbits  tdrad  

■  ID,B» 

Tbe  meat  imports  from  Canada  are  small  if  bacoi 
is  excepted,  the  import  of  which  has  increased  fiw 
529,864  cwti.  in  1900  to  829,883  in  1904.  Eggs 
have  f^en  from  807,702,  "great  hundreds,"  in  1900, 
to  317,722  in  1904,  but  cheese  shows  steady  increase, 
from  1,511,872  cwts.  in  1900  to  i,9CO,556  cwts-in 
1904,  and  butter  from  138,313  cwts.  in  tbe  fcrtnc 
year  to  268,607  in  the  latter. 

Perhaps  the  most  remarkable  figures  in  these  (bod 
statistics  are  those  which  relate  to  tbe  importatunof 
wheat  from  British  India.  They  are  as  foUovs:- 
1900,  6,100  cwts.;  1901,  3,341.500  cwts.;  190:. 
8,841586  cwts.;  1903,  17,057.85"  cwts.;  1901. 
25.493.000  cwts. 

The  following  figures  gi%-e  the  value  of  tbe  imports 
and  expwts  from  India  and  the  leading  colonies  is 
1900  and  1904  •' — 


India  

Canada  

Auttialia .... 
Cue    of  Good 

Hope  

West    India  It-I 

lands  


Inipott*. 


1900. 


11,764,011 
1,670,106 


1904- 


36,471,636 
11,6*1,164 
aj.568,918 

4.933.489 
t,Sg5,ai9 


Export*. 


X900. 


30,966.038 1 
i,77>.86o ' 


4i.544.»u 
a.M4'« 


It  will  be  seen  that  whilst  the  growth  of  our  tisl< 
with  India  during  the  period  nnder  review  was  mr 
large,  with  the  greater  colonies  it  has  been  dor 
moderate,  whilst  the  exportS-Jrom  Aiutrab  sbo«  > 
heavy  shrinkige.Digitized  by  CjOOg  IC 
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THE  FUTURE  OF  THE  CHINESE  SILK 
TRADE. 

The  Tulure  of  the  silk  trade  of  China  merits  the 
most  careful  consideration,  not  only  of  silk  producers 
and  manufacturers,  but  also  of  all  those  vho  are 
interested  in  the  export  and  import  trade,  to  and 
from,  the  Far  East.  Forty  years  ago,  silk  consti- 
tuted 24  per  cent,  of  the  total  exports  of  the  Chinese 
Empire;  in  1904  it  represented  33  per  cent.,  yet,  in 
many  resspects,  the  trade  was  unsatisfactory.  In 
spite  of  favoorable  conditions  abroad,  Chinese  silk,  it 
is  said,  is  beginning  to  lose  its  hold  on  the  world's 
markets,  but  it  is  hardly  likely  that  this  will  continue 
indefinitely,  for  with  modem  methods,  China  will 
again  resume  her  old  predominance  in  the  silk  trade. 
The  silk  production  of  China  does  not  depend  upon 
conditions  and  rules  obtaining  in  other  countries,  and 
although,  according  to  a  recent  report  of  the  United 
Stales  Consul  at  Amoy,  many  mistakes  are  being 
made  in  the  methods  of  silk  production,  China  can, 
and  does,  produce  silk  more  cheaply  and  more  ex- 
tensively, counting  its  home  consumption,  than  any 
other  nation,  by  the  sheer  force  of  her  position.  The 
favourable  climate  and  cheap  labour  make  it  possible 
for  China  to  continue  in  the  silk  field,  when,  by  every 
law  of  modem  business,  its  ancient  methods  and  con- 
tinued bad  management  ought  to  have  thrown  it  out 
of  the  straggle  long  ago.  If  China  can  continue  to 
grow  silk  with  bad  management  and  without  modem 
sdentilic  methods,  the  world  can  surely  appreciate  the 
fact  that,  with  the  improved  methods  which  are  certain 
to  come,  even  if  they  come  slowly,  which,  in  feet,  are 
already  being  emp1«qred  in  scHne  cases,  will  come  such 
a  volume  of  raw  silk  products  as  will  give  a  new  and 
permanent  turn  to  the  silk  business  of  the  world. 

In  China  there  is  a  vast  population  familiar  with 
silkworm  culture.  A  slight  increase  in  the  margin  of 
profit  to  the  producer  will  mean  immensely  increased 
production.  Already  the  production  is  large.  Ten 
of  the  eighteen  provinces  of  China  produce  silk, 
although  at  present  most  of  the  Chinese  silk  is  pro- 
■duced  at  Chekiang,  Kiangsi,  and  Kwangtang.  Take, 
for  example,  the  Chekiang  province,  having  a  total 
area  of  ^,700  square  miles ;  the  total  value  of  Us 
annual  production  of  cocoons  is  estimated  by  an 
expert  at  ^500,000,  or  more  than  the  total  production 
of  Fukushima,  Shinshu,  and  Bushu  provinces  in 
Japan.  At  present,  the  best  Chinese  coco(^8  are 
the  cheapest  cocoons  in  the  world,  and  yet,  the 
Consul  says,  so  far  as  the  cost  of  labour  and  material 
is  concerned,  the  cost  of  the  production  of  silk  may 
be  further  reduced  and  will  indefinitely  remain  below 
the  cost  of  production  in  Japan,  not  to  mention 
America  or  Europe.  As  between  the  two  nations  in 
the  Far  East  which  produce  silk,  manufacturers 
should  devote  the  closest  attention  to  China.  The 
silk  industry  of  Japan  is  highly  developed ;  it  repre- 
sents  science  and  the  most  progressive  business 
methods.  The  Japanese  silkworm  is  not  hatched 
unless  the  egg  containing  it  has  passed  scientific 
examination.    Nothing  is  left  to  chance.  The 


mulberry  leaves  on  which  the  worms  feed,  are 
grown  upon  trees  scientifically  cared  for  and  pro- 
tected from  disease  and  pests.  There  is  no  loss  in 
the  growth  of  the  trees,  the  hatching  of  the  eggs,  or 
the  feeding  of  worms  which  do  not  produce.  In 
China  very  mnch  is  left  to  chance,  because  the  fathers 
of  the  present  [ooducers  did  not  know  any  other 
methods  than  those  now  adopted.  While  the 
mulberry  trees  are  cared  for  carefully  in  some  cases, 
are  fertilised  and  cultivated  and  stripped  of  their 
leaves  in  the  autumn  to  give  them  a  longer  rest  in 
the  short  winter,  there  is  no  protection  for  them  from 
worms  and  other  pests.  The  ravages  of  caterpillars 
and  animal  life  generally  are  not  prevented,  while  the 
average  Chinese  mulberry  grove  produces  less  than 
two-thirds  of  a  crop  of  leaves  as  compared  with  other 
countries,  and  especially  as  compared  with  what  is 
produced  iu  China  itself  whm  the  circumstances  are 
more  favourable.  The  treatment  of  the  silkworms  is 
of  a  similar  character.  The  disease  of  the  average 
silkworm  stock  in  China  is  such  that  there  is  a 
constant  and  immense  loss  in  worm  food  for  wluch 
there  is  no  return.  It  is  estimated  by  a  reliable 
authority  that  not  more  than  700  out  of  1,000  eggs 
will  develop  worms  to  live  through  the  several  stages, 
and  of  these  700  not  more  than  400  will  spin  cocoons 
of  any  practical  use,  the  other  300  having  consumed 
food  to  no  useful  purpose.  Such  methods  as  are  now 
employed  in  China  in  fact  are  cutting  down  the  product 
of  a  mulberry  tree  fully  one-half,  and  inasmuch  as  the 
groves  themselves  are  more  or  less  diseased  there  is 
further  loss  in  this  respect.  With  the  acreage  in 
mulberry  groves  now  existing,  and  the  trees  and 
worms  cared  for  on  a  scientific  basis,  the  silk  product 
of  the  Chinese  Empire  ought  to  be  fully  double  what 
it  is.  Indeed  it  is  difficult  to  appreciate  the  vast 
increase  in  silk  production  in  China  which  will  follow 
the  introduction  of  scientific  methods  of  culture.  In 
spite  of  all  this  loss  and  these  drawbacks,  which 
would  in  time  ruin  the  silk  industry  if  not  corrected, 
the  first  grade  raw  silk  product  of  China  is  better 
than  similar  grades  in  Japan,  and  probably  than  in 
any  otha  country.  The  Chinese  silkworm  naturally 
produces  the  largest  quantity  of  the  finest  silk  of  any 
sQkworm  in  any  country.  If  the  export  of  Chinese 
white  silk  has  fallen  off,  as  compared  with  that  of 
Japan,  it  is  due  altogether  to  a  faUure  to  meet 
promptly  the  exigencies  of  the  moment  and  to  intro- 
duce modem  scientific  methods.  The  Chinese 
cocoon,  especially  cocoons  from  Chekiang  and  the 
northern  provinces,  is  round  or  egg-  shaped,  bright  in 
colour,  with  fine  fibre,  few  joints,  and  a  strong  thread. 

Some  time  ago  an  official  of  the  Commercial  and 
Agricultural  Department  of  Tokyo,  made  a  com- 
parative investigation  of  the  Japanese  and  Chinese 
cocoons  and  reported  the  following  average  quality 
of  their  production  :— Japanese,  good  cocoons,  82-57 
per  cent. ;  double  cocoons,  io>65 ;  and  waste 
cocoons,  678;  total,  100.  Chinese,  good  cocoons, 
S3'36;  double  cocoons,  8-62;  waste  cocoons.  3roo ; 
cover  ^ocoons,  S'l2  per  cent.;  totalr'rfeiP^^«5 
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further  shown  that  in  length  and  qualitjr  of  silk  the 
Japanese  cocoons  are  apparently  superior  to  the 
Chinese,  but  in  the  fineness  and  uniformity  of  fibre  the 
Chinese  cocoons  are  superior  to  the  Japanese.  The 
test  of  strength  was  in  the  proportion  of  59  for  the 
Chinese  and  <|.5  for  the  Japanese  fibre.  In  colour,  in 
ease  of  manipulation,  and  in  other  respects,  the 
Chinese  cocoon  leads.  Having  the  advantage  of  a 
low«  cost  of  production  and  natural  snperi<»ity, 
Chinese  nik  production  needs  only  tlie  introduction  of 
modem  scientific  methods  in  the  culture  and  care 
of  the  mulberry  trees,  in  the  examination  and  sorting 
of  nlkworms'  ^gs,  and  in  the  care  of  the  cocoons,  to 
control  the  silk  situation,  not  only  in  the  Far  East, 
but  probably  in  the  world  at  large.  Chinese  silk 
merchants  still  have  an  idea  that  they  can,  and  do, 
fix  silk  prices  for  all  markets.  As  a  matter  of  fact, 
liowever,  they  can  now  do  nothing  of  the  kind.  It  is 
shown  in  the  anmial  report  for  1904  of  the  Chinese 
Imperial  Maritime  Costoms,  that  "  of  the  world's 
sapply  of  silk,  at  present  based  upon  the  average  of 
the  past  three  years — 1903  to  1904 — and  not  indu^g 
the  home  weaving  of  China  and  Japan,  China  ^to- 
vides  27  per  cent.  (North  China  18  and  South  China 
9),  Japan  28  per  cent.,  Italy  25  per  cent.,  and  all 
other  countries  20  per  cent."  Yet  if  China  produces 
27  per  cent,  under  present  conditions,  what  it  can 
and  will  produce  under  scientific  treatment  ought  to 
be  apparent  to  the  silk  world.  It  once  took  from 
400  to  500  pounds  of  cocoons  to  make  a  picul  (133 
pounds)  of  silk.  It  now  takes  from  500  to  800 
pounds.  When  the  former  figures  are  not  only 
reached,  but  are  bettered,  China's  real  postion  in  the 
silk  industry  oftbe  world  will  be  rralised.  The  opinion 
of  the  Consul  is,  that  because  Chinese  silk  cocoons 
have  been  deteriorating  on  an  average  for  some  time, 
any  expectation  that  the  Chinese  silk  industry  is 
disappearing  or  will  disappear  is  a  mistake.  The  silk 
business  of  the  world  is  hardly  in  a  position  to  do 
without  one-third  of  its  supply  of  raw  material,  hence 
pressure  abroad  will  probably  force  the  reform  which 
the  Chinese  have  been  slow  to  make,  but  which, 
sooner  or  later,  must  come.  At  present  raw  material 
supplies  must  come  from  the  cheap  labour  countries 
of  the  Far  East— from  China  and  Japan.  For 
European  and  American  manufacturers  also  it  is  to 
be  considered  that  Japan  is  soon  to  be,  if  it  is  not 
already  such,  a  competitor  in  the  manu&cture  of 
those  silk  products  which  have  heretofore  been 
regarded  as  the  peculiar  product  of  European  and 
American  looms.  In  Japan  the  silk  industry  is 
commencing  to  change  from  an  enterprise  in  which 
silk  is  produced  from  the  mulberry  tree  and  silkworm 
and  incidentally  manufactured  into  goods  to  an 
enterprise  where  raw  materials  from  abroad  are 
manufactured  to  suit  the  world's  market.  The 
importations  of  raw  silk  products  from  China 
into  Japan  are  increasing  yeariy,  and,  with  the 
passing  of  the  war  in  which  Japan  is  now 
engaged,  it  is  only  reasonable  to  assume  that  it 
win  increase  far  more,  marking  «4iat  probably  is 


a  permanent  change  in  the  silk  industry  of  Japan. 
This  is  to  be  the  case  not  only  because  Japan  is 
becoming  more  and  more  a  manufacturing  conntry, 
but  also  because  Chinese  raw  silk  is  by  nature 
better  than  Japanese  raw  silk,  and  can  be  pro- 
duced more  che^ly.  It  is  not  to  be  opectcd 
that  there  will  be  much,  if  any,  change  fiv  the 
bett»  in  the  dlk  situation  of  China  until  that 
change  comes  tiuougfa  action  or  demand  from  nlvoad. 

There  are  several  reasons  for  this,  one  of  them  being 
a  lack  of  large  amounts  of  ready  capital  and  the  un- 
willingness of  Chinese  people  with  sufficient  capital 
to  invest  it  at  the  present  time.  Another  reason  is, 
that  while  there  are  millions  of  people  in  China  mcne 
or  less  well  versed  in  the  production  of  silk  upon  the 
present  basis,  there  are  very  few  who  understand 
marketing  their  product,  and  these  few  are  generally 
the  middle-men,  who  are  now  making  most  of  the 
money  in  the  busbess.  ProbaUy  the  stnmgest  de- 
terrent factor,  howevn,  is  the  ever-banefiil  influence 
of  monetary  exchange,  both  intem^onal  and  that 
among  the  provinces  and  the  several  districts.  The 
former  two  unfavourable  elements  could,  and  would 
be  eliminated  by  foreigners  doing  business  in  Chms 
on  behalf  of  foreign  silk  industries,  and  apparently 
there  is  no  reason  why  much  of  the  trouble  &om 
exchange  could  not  be  eliminated  by  a  concent  which 
is  in  business  both  in  China  and  abroad.  The  Chinese 
themselves  are  paying  considerable  attention  to  the 
situation,  and  [irobably  will  invest  more  money  in 
modem  plants  than  they  have  e^-er  invested  before. 
One  indication  of  this  is  in  the  increase  in  the 
number  of  fiutoiies  for  drying  cocoons.  If  the 
{ffice  of  silk  continues  as  at  present,  if  tibe  riDnruiflBS 
are  properly  cared  for,  and  if  improved  appantns 
u  imfKirted,  Chinese  silk  wHl,  it  is  said,  supplant 
all  foreign  raw  silk,  including  Japanese,  in  themaikets 
of  the  world.  It  is  significant  that,  notwithstandinf 
the  fact  that  the  price  of  silk  has  risen  about  30  per 
cent,  in  the  past  few  years,  and  apparatus  for  drying, 
steaming,  and  every  other  process  has  been  greatly 
improved,  the  condition  of  Japanese  factories  is  re- 
ported to  be  worse  year  by  year.  In  Japan,  this  is 
attributed  to  two  causes : — (i)  Too  many  factories  in 
proportion  to  the  amount  of  cocoons  produced,  thus 
raising  the  price  of  materials  by  increased  demand; 
(2)  general  rise  in  the  cost  of  labour  and  everything, 
largely  increanng  the  cost  of  production.  The  ftct  is 
that  raw  nlk  can  be  produced  more  cheaply  eilsewhere 
than  in  Japan,  and  the  Japanese  tariff  is  keeping  out 
much  of  this  material  that  the  factories  need.  Already 
Chinese  silk  is  finding  its  way  into  Japan,  however, 
and  the  amount  will  increase  as  the  price  of  Japanese 
silk  for  home  consumption  advances,  and  as  Japanese 
sUk  manufacturers  continue  to  go  abroad  for  raw 
materials.  The  importation  of  wild  cocoon  sik  by 
Japan  during  the  past  three  years,  may  be  regarded  as 
a  sign  of  the  coming  tide.  There  is  now  among 
Japanese  manufkctttrers  a  growing  appiedatian  of  the 
importance  of  possessing  factories  in  CIdiui  for  the 
purpose  of  controlIifiEpflieUuiWO^^fflit^  sagnthe 
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Consul,  is  tnw  of  Japuwse  numnhctarers,  it  certainljr 
behoves  Eon^ieui  and  American  nlk  nuumfaetaters  to 
take  action  in  tlie  same  doection.  Europe  and 
America  will  certainly  continue  to  lead  in  the  beauty 
and  variety  of  their  manufactures,  but  Alia  vill 
grow  their  raw  materials. 


EXPERIMENTAL    COTTON  PLANTING 
IN  JAVA, 

I^DiioE  1903  <t  small  quantity  of  prime  Egjptiau 
cotton  seed  was  imptvted  by  the  Mmantile  Society 
of  Amsterdam  and  planted  on  an  estate  situated  on 
the  high  lands  near  Malang,  East  Java.  On  the 
advice  of  an  authnity  on  cotton  cultivation,-tbe  seeds 
were  planted,  three  grains  per  hole,  at  a  distance  of 
six  inches  apart.  This  distance,  however,  seemed  to 
be  too  great.  The  soil  was  kept  clean  and  free  of 
weeds,  aad  in  a  short  time  the  seeds  sprouted.  When 
the  plants  began  to  bear  leaves,  they  were  trans- 
planted. The  plants  developed  well,  and  the  aver- 
age yield  per  plant  may  be  considered  very  satisfac- 
tory, but  when  the  crop  was  gathered  in  October, 
some  eight  or  nine  months  after  planting,  it  was 
found  that  2|000  plants  to  the  *'  bahoe  "  (175  acres) 
was  not  sufficient.  Tb0  average  yield  was  one  picul 
(136  pounds)  of  clean  cotton,  and  about  two  piculs 
(27a  pounds)  of  seed  to  the  "bahoe"  (1*75  aciea). 
On  another  estate  near  Malang,  the  yidd  has  beoi 
somewhat  better — 204  pounds  clean  cotton,  and 
408  pounds  of  seed  to  the  **  bahoe."  The  cotton 
has  been  cleaned  by  a  patent  hand  machine  with  a 
capacity  of  from  4-2  to  S'S  pounds  of  clean  cotton  an 
hour.  The  quality  of  the  cotton  is  as  good  as  could 
be  desired,  the  staple  being  tine  and  long,  and  ship- 
ments have  already  t>eeD  made  to  the  Netherlands. 
According  to  the  American  Consul  at  Bata^ia,  the 
native  cotton,  "  Kapasdjawa,"  is  shipped  almost 
exclusively  to  Eastern  parts  as  raw  cotton  not 
cleaned  from  seeds.  It  has  a  very  short  staple, 
and  is,  therefore,  nnflt  for  weaving  yam,  and 
its  value  is  therefore  slight.  It  is  chiefy  used 
for  npholsteiing  purposes.  Under  the  most  favour- 
able circumstances  it  would  never  pay  a  Euro- 
pean to  cultivate  this  native  cotton,  the  yield  being 
valued  at  about  per  acre  per  annum .  The  European 
planters  therefore  decided  to  experiment  with  other 
varieties,  hoping  that  their  efforts  might  in  the  end 
prove  successful.  In  1904  a  further  experiment  was 
made  in  cotton,  and  although  it  has  not  yet  been 
reported  on,  it  is  expected  to  be  far  more  successful 
than  the  experiments  hi  1903.  The  soil  has  been 
well  worked,  and  a  more  intensive  mode  of  culti- 
vation has  been  adopted  than  in  the  previous  year. 
February  is  considered  in  Java  the  best  time  for 
sowing  the  seed,  and  October  and  November  are 
generally  the  months  for  gathering  the  crop.  The 
young  plants  have  the  benefit  of  the  rain,  and  the 
crop  is  gathered  before  the  next  rains  begin,  which  is 
absolutely  necessary,  as  the  buds  are  destroyed  by 


heavy  mini.  In  addition  10  the  common  hand  gin 
used  in  1903,  a  patent  sdf-feeding  double-action 
cotton  ghx  has  been  <«dered  for  working  the  1904 
crop.  This  gin  can  tmn  out  forty  pounds  an  honr, 
and  is  of  one  and  a  half  horse-power.  Some  little 
tronble  is  experienced  from  catoj^ars,  especially  in 
a  wet  season,  but  during  the  usual  dry  season,  ex- 
pected from  the  end  of  March  to  the  latter  part  of 
October,  there  is  not  much  difficulty  in  guarding 
against  this  pest,  although  this  means  constant 
watching.  It  has  been  aseertained  that  the  cotton 
plants  do  not  thrive  well  in  a  moist  soil,  and  do  not 
grow  so  well  in  vi^in  soil  as  in  soil  which  has  been 
planted  for  a  season  or  more.  It  appears  that  the 
Netherlands  Indian  Govemment  has,  for  a  number  of 
jreara,  endeavoured  to  encourage  the  natives  in  differ- 
ent districts  of  Java  in  the  cultivation  of  long-stapled 
cotton,  but  without  success.  Dr.  Tromp  de  Haas, 
formerly  connected  with  the  botanical  gardens  of 
Buitenzorg,  has  written  articles  on  the  cultivation  of 
cotton  in  Java  in  which  he  states  that  unfavourable 
weather  and  plagues  are  respousible  for  its  want  of 
success.  Others,  however,  believe  it  is  only  a 
question  of  time  when  cotton  will  be  successfully 
grown  in  Java.  A  firm  of  well-known  spinners  in 
Gnmau  has  taken  cn  trial  a  quantity  of  the  Java 
cotton,  aad  is  quoted  as  reporting  on  it  as  follows : — 
"The  Java  cotton  taken  in  hand  is  of  splendid 
quality,  and  in  col  oar  especially  is  not  to  be  dis- 
tinguished from  the  Delta  product.  The  st^ile  is 
pretty  equal,  and  the  yam  may  be  used  for  numbers 
40,  45,  and,  at  the  utmost,  50,  and  for  exceptionally 
fine  quahties.  Planling  this  sort  of  cotton  might 
prove  remunerative.  The  samples  sent  have  not  been 
combed,  though  they  look  as  if  they  had  been."  In 
addition  to  a  few  small  trials  made  with  imported 
Sea  Island  seed  during  the  past  year,  experiments 
were  to  be  made  near  Malang,  and  the  following 
vaiieries  were  imported  for  planting: — Mit  aiifi, 
Abassi,  and  Yanovitch  from  Egypt ;  and  Sea  Island, 
Shine  Upland,  and  King  Upland  from  the  United 
States.  The  Brst  four  are  of  long  sta;Je,  and  the 
last  two  of  average  staple.  These  wne  planted  in  a 
tract  of  about  70  acres,  and  the  seed  soon  sprouted 
and  produced  healthy  plants.  "When  the  first  buds 
appeared  the  plants  were  in  fine  condition,  and  the 
most  hopeful  anticipations  of  good  results  were 
entertained  if  the  rains  would  only  cease.  The  rains, 
however,  did  not  cease,  and  consequently  what  had 
been  fine  flourishing  plants  were  stripped  of  their 
buds,  and  nothing  but  the  bare  stalks  were  left. 
Some  plants  attempted  to  bud  again,  but  were 
attacked  by  small  beetles,  and  in  time  they  all  died. 


THE  BRAZILIAN  FIBRE  INDUSTRY. 

According  to  a  recent  report  from  Bahia,  great 
progress  has  been  made  in  tbe  development  ot 
"caroa,"  the  plant  from  which  the  nativ^y  obtain 
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the  fibre  employed  in  the  construction  of  the  ropes 
which  bind  the  packages  of  tobacco  sent  to  Babia. 
Experiments  were  undertaken  by  an  entetprinng 
British  qtndicate  in  1902,  but  good  samples  of 
sufficient  bulk  for  ascertaining  the  commercial  value 
of  the  fibre  were  only  available  for  export  in  the 
autumn  of  1903.  These  samples  came  from  the 
Queimadas  district ;  and  although  the  machinery 
employed  was  rather  primitive,  ezceUent  results 
were  obtained.  H.M.  Consul  at  Bahia  says  it  is 
certain  that,  with  the  experience  already  gained 
and  the  new  and  specially-constnicted  machinery, 
higher  qualities  of  fibre  will  shortly  be  available 
and  ropes  produced  which  will  rival  the  best 
Manilla.  Ezperimeats  were  commenced  with  snn- 
diy  fibrous  plants  which  abound  in  the  whole 
district,  but  "carao"  proving  the  most  important 
and  abundant,  all  other  varieties  were  for  the 
moment  neglected.  The  natives  extract  the  flbre 
by  retting  the  long  leaves  for  some  fifteen  or  sixteen 
days,  and  then,  fermentatton  having  set  in,  the  fibre 
is  easily  extracted.  Another  process  employed  is  to 
break  the  ribbons  with  stones  in  order  to  remove  the 
pectose  or  gummy  matter.  It  is  claimed  that  by 
these  primitive  methods  a  clever  worker  can  obtain 
some  ten  pounds  in  a  day.  Much  time  is  ccmsumed 
in  the  operation  of  gathering  the  leaves — which 
usually  measure  from  six  to  nine  feet  —  owing  to 
the  strong,  short  thorns  along  their  edges.  Proper 
machinery  obnates  many  of  the  difficulties  of  pr^a> 
ration,  but  it  is  not  thought  that  any  machine  can  be 
employed  for  the  gathering  of  the  leaf,  owing  to  the 
dense  nature  of  the  bush.  The  crop  is  gathered  by 
men  who  protect  the  palms  of  the  bands  vnth  a 
strong  pad  of  leather,  a  skilful  man  being  able  to  pull 
one^ton  of  leaves  in  five  or  six  days.  The  breaking 
strain  of  some  caroa  ropes  shown  to  the  Consul  was 
three  tons  to  the  square  inch.  For  twine,  the  break- 
ing strain  was  135  lbs.,  and  for  yam  20olbs.  to  the 
square  inch. 


ADMIRALTY  CHARTS. 

The  following  is  the  official  list  of  charts  issued 
by  the  Hydrographic  Department  of  the  Admiralty 
in  May  and  June  last : — 

New  Charts.— No.  3497— England,  east  coast:— 
Hull  road.  3498 — Sweden,  east  coast: — Stockholm 
Skargard.  3501  ~  Baltic  ;  Gulf  of  Bothnia  :— 
Approaches  to  Nystad  (plans :— Fairway  near  Iso- 
Varestas.  Anch.  on  W.C.  of  Ldkd  island).  3503 — 
<jermany,  north  coast :— Gulf  of  Danzig,  western 
part.  92 — Spain,  south-west  coast : — Cape  St.  Vin- 
cent to  strait  of  Gibraltar.  2822 — ^F^uice,  south 
coast:— Gulfs  of  Mapoule  and  Juan,  including 
Canoes  and  Antibes.  3496— Greece,  west  coast : — 
Scropha  point  to  Cape  Kamilafka.  3483 — Black 
Sea: — CapeLukul  to  Cape  Meganom.  3502 — West 
Indies;  Puerto  Rico: — Goanica  harbour.   3495 — 


West  Indies,  Leeward  islands;  Bieques  or  Crab 
island:— Port  Mulas  and  approaches.  136— Bay  <rf 
Bengal:— Rii^  Hfigli— Sangor  point  to  Calcutta. 
3481 — Bay  of  Beii^l : — Moulmein  river  to  V£  lirer. 
3489— Bay  of  Bengal;  Tenasseiim :— Hinz£  l»sio. 
3504— Indian  Ocean;  Christmas  island: — Flying  Fish 
cove.  3440 — Eastern  archipelago  Plans  of  an- 
chorages between  Celebes  and  New  Guinea.  3487 — 
Philippine  islands ;  Luzon  island ; — Manila  and 
Kavite  anchorages.  3039 — Arctic  sea;  Nova>-a 
Zemlya  ;  plan  added : — Lyamcbina  bay.  2221 — 
Black  Sea ;  plans  of  Russian  ports  on  the  north 
shore;  new  plan  :~Mzuimta  road.  3411 — Africa, 
west  coast ;  Garraway  anchorage ;  plans  added : — 
Rocktown  Berebi  anchorage;  Grand  Ber^ 
aochmrage;  Sassandn  anchorage;  Port  Booeu 
219 — Malacca  strait;  Achdi  head  to  Diamond 
p(^t;  plut  added:— Lampojang  stndt.  3»oi  — 
Sumatra;  plans  in;  new  jdan : — Simalnr  ishad 
or  Fulo  Babi.  928  —  Borneo  island;  Sula 
archipelago  ;  new  plan :  —  Mubun  anchorage. 
2196 — Celebes ;  sketch  plans  of  anchorages  in 
southern  part ;  plan  added : — Bintam  anchorage 
3274 — China;  Yangtse  kiang  river :—Tungting  hUa 
and  Siang  river.  Shanic  Kan  ;  Liu  cha  po ;  Chang 
sa.  836 — Japan ;  Amakusa  islands  and  Yatsa^iro 
sea;  plan  added  :—Kuro  seto. 

Charts  that  have  recei^'ed  additions  or  collec- 
tions too  large  to  be   conveniently  inserted 
hand,  and  in  most  cases  other  than  those  referred 
to  in  the  Admiralty  Notices  to  Maiineis : — 

No.  3291 — Germany;  Elbe  rivo-,  outer  ligbt  vessd 
to Bmnsbiittelkoog.  1479— Norway;  tbeNazetotbe 
North  cape.  2306— Norway;  Sheet  IV. ;  Ronasdals 
islands  to  Hitteren  island.  3435 — Plans  on  the  east 
coast  of  Sweden.  2300--Baltic ;  gulf  of  Bothnia; 
Sheet  V.  :  —  Stiemo  point  to  Fiaderag,  &c.  2247 — 
Gulf  of  Finland ;  Hogland  to  Seskar,  north  shorr. 
798— France ;  west  coast :  — Douamenez  bay  and 
approach.  1755 — Spain;  north  coast: — San  Cj{Hian 
bay  toCapeFinisterre.  2235— Black  Sea;  Sheet  IV.: 
— Fort  Anakrta  to  Kertch  stndt.  577 — fbitiifa 
Columbia;  inner  channels  leading  firom  Joaa  de 
Fuca  strait  to  Haro  strait.  395 — Africa ;  west  coast : 
— Isles  do  Los,  &c.  1174— Afirica;  vest  coast:— 
Bonny,  New  Calabar,  and  Sombrero  rivers.  641 — 
Africa;  south  coast: — Port  Elizabeth.  143— Red 
Sea:— Jebel  Tier  to  Ferim  island.  901— Red 
Sea;  Sawikin  harbour.  1884 — Bay  [of  Beog^; 
Arakan  river,  Akyab.  2104 — Eastern  archipelago; 
Borneo  island  ;  Sheet  I. : — South  Natona  islands. 
2987 — Philippine  islands ;  San  Pedro  to  Libnkan 
islands.  1742 — China,  Canton  river;  Sheet  IV.: — 
Second  bar  pagoda  to  Whampoa,  &c.  1739— China ; 
Canton  riv«  ;  Sheet  V. : — ^Whampoa  i;>Kyi»iJ 
and  Chang  dun  island  to  CantuL  1601 — China; 
north  -  east  coast : — Wnsong  river.  61 — J^mb; 
Harbours  and  anchorages  on  the  north  -  west 
coast  of  Nipon.  3109— Japan  ;  Yokohaiu  bay. 
2294  —  Pacific  ;  Sandwich  Muifej-Tlleul  rircr 
and  lochs.  Digitized  by  CTJOgl^ 
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HOME  INDUSTRIES. 

Printers  and  Country  Towns. — There  is  a  growing 
tendency  in  certain  trades  to  move  from  London 
to  the  coon  try.  This  is  particularly  noticeable  with 
the  printing  trade.  Taking  onlytownswitfaineasy  dis- 
tance of  the  metropolis,  it  will  be  found  that  some  of 
the  largest  London  printing  houses  have  branches  at 
St.  Alban's.  Dunstable,  Dorkmg,  Redhill,  Guildford, 
Reading,  Swindon,  Tonbridge.  What  may  be  called 
"rush'*  woik  must  always,  so  far  as  it  applies  to 
London,  be  done  in  London,  the  time  taken  up  in 
transit  being  fatal  to  country  competition ;  but  for  all 
other  kinds  of  work  the  small  country  town,  well 
placed  as  to  railway  communication,  offers  many 
advantages.  Rent  is  from  25  to  50  per  cent,  less, 
wages  from  30  to  25  per  cent.  lower.  The  work 
is  done  in  healthier  snrronndings,  and  there  is 
less  friction  with  Ifae  woritmen,  who  are  drawn  from 
all  parts  of  the  country.  Many— perhaps  most— of 
them  have  London  experience,  but  the  managers 
of  the  works  prefer  countrymen  to  Londoners  bom, 
and  have  no  difficulty  in  getting  them.  What  the 
transference  of  a  large  printing  business  means  to 
one  of  thece  small  towns  may  be  gathered  from  a 
single  illustration.  This  one  has  a  population  of 
about  12,000,  and  until  a  few  years  ago  its  tradesmen 
had  to  cater  only  for  the  very  moderate  wants  of 
a  stagnant  country  town.  Then  two  great  printing 
firms  set  up  works  in  the  place,  and  now  the  wages 
bill  of  one  of  them  is  close  upon  ^^300  per  week.  Of 
this  probably  — or  something  like  jC^iiOOO  a 
year^is  spent  in  the  town.  And  the  money  dis* 
tributed  in  the  form  of  wages  by  the  other  firm — 
an  important  one— must  be  large.  It  is,  of  course, 
only  certain  trades  that  have  freedom  of  choice  as 
to  where  they  will  have  their  works,  but  where  there 
is  such  choice  there  is  much  in  favour  of  the  country 
rite. 

Rating  of  Mackinery.—K  League  lias  recently 
been  formed  having  for  its  object  a  clear  definition  of 
the  existing  law  as  regards  the  liability  of  machinery 
in  the  nature  of  personal  property  to  be  rated,  or 
brought  into  account  for  rating  purposes,  with  a  view 
to  establishing  its  exemption  from  such  liability.  In 
tbe  final  report  of  the  Commisrioners  on  Local  Taxa- 
tion (Cd.  638,  1901),  reference  was  made  to  this 
question  of  the  rating  of  machinery,  and  the  Commis- 
sion era  gave  expression  to  the  fcdlowhig  emphatic 
opinion: — "It  is  beyond  controversy  that  in  any 
amendment  to  the  existing  law  the  main  object  to  be 
arrived  at  must  be  the  removal  of  all  tmcerlainty  as 
to  what  kinds  of  machinery  are,  and  what  are  not,  to 
be  taken  into  account  in  estimating  the  rateable  value 
of  factories."  The  Commissioners  recommended  that 
**  in  estimating  the  rateable  value  of  any  hereditament 
occni^d  for  trade,  business,  or  manufacturing  pur- 
poses there  diall  be  excluded  from  the  assessment 
any  increased  value  arising  from  machines,  tods,  « 
appliances  which  are  not  futed,  or  are  only  so  fixed 
that  they  can  be  removed  from  their  place  without 


necessitating  the  removal  of  any  part  of  the  heredita- 
ment. But  the  value  of  any  machinery,  machine,  or 
plant  used  in  or  on  the  hereditament  for  producing 
or  transmitting  such  motive  power,  or  for  heating  or 
lighting  the  hereditament  shall  be  included."  The 
fnesent  uncertainty  as  to  the  law,  and  the  varying 
practice  of  rating  anthorities,  are  the  chief  points  or 
complaint.  In  the  City  they  only  partially  rate  ma- 
chinery. In  Westminster  they  do  not  rate  it  at  all. 
Elsewhere  they  are  rating  it  at  10  per  cent,  of  its 
capital  value,  which  means,  upon  £_\  ,000  of  machinery^ 
with  rates  at,  say,  73.  in  the  ^,  an  addition  of 
from  ^30  to  ^6,0  per  annum  to  the  rates  paid. 

The  Law  as  to  Rating  Machinery,-— XS'p  to  the 
passing  of  the  temporary  Poor-rate  Exemption  Act 
of  1840,  personal  property  which  was  local,  visible,, 
and  productive,  including  stock-in-  trade  and  all 
machinery  whether  physically  made  part  of  the 
manufactory  in  which  it  was  found  or  not,  was  rate- 
able according  to  the  law.  As  a  matter  of  fact, 
howei'er,  such  machinery  was  not  rated,  though  the 
practice  in  this  respect  varied  in  different  localities. 
Stock-in-trade  was  still  in  law  a  subject  of  assess- 
ment, and  to  remove  the  grievance  the  Act  of  1840 
was  passed.  This  Act,  which  has  been  kept  in  force 
by  the  Expiring  Laws  Continuance  Acts,  provided- 
that  "  it  shall  not  be  lawful  for  the  overseers  of  any 
parish,  township,  or  village  to  tax  any  inhabitant 
thereof,  as  such  inhabitant,  in  respect  of  his  liability 
derived  from  the  proiits  of  stock-in-trade,  or  any 
other  property  for  or  towards  the  relief  of  the  poor.'  * 
Since  the  passing  of  the  Act,  machinery  has  not  been 
rateable  per  se.  On  the  other  hand  it  has  been 
decided  that  in  valuing  hidldings  (such  as  ftctortes), 
certain  khids  of  machinery  are  to  be  taken  into 
account  in  ascertaining  the  rateable  value  of  the 
premises.  What  are  the  kinds  of  machinery  that  are 
to  be  taken  into  account  in  ascertaining  the  rateable 
value  of  a  factory  ?  According  to  Mathew,  J.  (now 
L.  J.},  whose  lauguage  was  adopted  by  the  Court  of 
Appeal,  "the  machinery  ought  to  be  taken  into- 
account  as  essentially  necessary  to  the  business  to 
which  the  premises  are  devoted  and  manifestly  In- 
tended to  remain  connected  with  the  premises  so  long 
as  they  are  used  for  the  sune  purpose."  Under 
the  law  as  it  now  stands,  as  was  pointed  out  by 
the  Commissioners,  the  line  between  the  kinds  of 
machinery  which  are,  and  those  which  are  not,  to  be 
taken  into  account  in  ascertaining  the  rateable  value 
of  a  factory,  is  one  that  it  is  practically  impossible  to 
draw  with  any  approach  to  distinctness.  The  result  of 
this  uncertainty  as  to  what  machines  are,  and  are  not 
to  be  taken  into  account  in  ascertaining  the  rateable 
value  of  the  factory  in  which  these  machines  stand  is 
that  a  great  divergence  of  practice  exists  among  the 
rating  authorities  in  different  districts,  and  a  large 
amount  of  dissatisfaction  prevails  among  manufactorers 
in  regard  to  the  matter,  "  a  matter,"  to  quote  the 
Comnnsdoners,  "  that  deeply  affectastbe  interests  of 
tome  of  the  most  importii0tlindhb(rWNQl0^i%.*' 
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Crtps  n'itMout  Stoct.—Hit  late  Mr.  Vmui  waght 
to  idve  die  {Koblem  of  feediag  cmn  crops  directly 
with  tnitable  artificul  fertiliser!,  and  of  cutting  oat 
the  intemediary  link  of  live  stock  as  a  means  of 
manariog  the  land.  This  system  of  consecutive 
corn  growing  hm  now  been  carried  out  at  the 
farm  at  Sawbridgewortb  for  furty  years  wtlhoat 
a  break,  and  in  a  letter  to  the  pre^^t  writer. 
Mr.  W,  A.  Proul  gives  the  result Wheat  35 
bushels  per  acre,  the  average  of  the  last  35  years. 
Under  ordinary  treatment  the  average  for  England  is 
2$  bushels.  From  the  year  1865  t>  iflT>t  the  crops 
were  sold  standing,  by  auction,  ju^t  before  barve>t,  so 
during  that  period  I  rannot  give  yon  the  >ield  per 
acre,  as  the  purchasers  never  told  me.  Since  18K0 
the  crops  have  been  har%-ested  in  the  usual  way,  and 
an  annual  sale  of  hay  and  straw  held  generally  in 
April."  As  to  the  »ioil,  Mr.  I*r<>ut  goes  on  to  say, 
"  The  soil  was  analysed  in  1865,  1877,  and  1^3,  and 
the  result  was  to  show  no  exhaustion,  but  on  the 
contrarj' it  wa-.  richer  in  several  ingredients  in  1N77 
and  i<)33."  It  is  not  only  with  wheat  that  Mr. 
Front's  system  has  succeeded.  Taking  the  years 
between  iKKo  and  1004,  his  wheat  crops  as  staled 
faa^-e  averaged  35  bushels  per  acre,  his  barley  34 
bushels,  and  his  oats  52  bushels.  Adding  the  straw, 
which  is  also  sold,  the  total  returns  from  the  three 
cereals  have  averaged,  wheat  /C')  8s.  qd.  per  acre, 
t>"^  £7  '3^-  'O-I*  K<^i  oats  /;  5s.  6d.  per 
acre. 

Cocoa, —The  growth  of  the  demand  for  cocoa  in 
the  United  Kingdom  in  recent  years  has  been 
remarkable.  Taking  the  last  fifteen  years,  it  will  be 
found  that  in  1890  the  quantity  of  raw  cocoa  retained 
for  home  consumption  was  20,225,349  lbs.,  in  1904 
it  had  risen  to  45,234,210  lbs. ;  and  the  total  of 
cocoa  or  chocolate  ground,  prepared,  or  in  any  way 
manofactured,  had  increa<«d  from  2,141,78b  lbs.  to 
10,052,247  lbs.  Taking  the  quantities  per  head  of 
the  population  the  increase  in  the  consumption  of 
raw  cocoa  over  the  same  period  was  from  0-54  lbs.  to 
I -00  lbs.,  and  of  preparation  of  cocoa  and  chocolate 
from  0-o6  lbs.  to  0-23  lbs.  Trinidad  continues  to  be 
in  the  forefront  as  a  producer.  The  value  of  the 
island's  export  of  cocoa  increased  from  ^^500,000  in 
1894,  to  ^907,000  in  l<^2-3.  The  growth  of  cacao 
enabled  Trinidad  and  Grenada  to  recover  prosperity 
which  had  been  lost  by  the  Call  in  the  price  of  sugar, 
but  tbey  will  have  to  reckon  with  serious  competition 
from  other  countries.  Fcweign  Governments  have 
recently  sent  experts  to  Trim'dad  to  study  the  growth 
and  preparation  of  cacao  and  the  area  of  cultivation 
may  be  expected  to  increase  rapidly.  Already  con- 
siderable quantities  are  exported  from  the  Gold  Coast 
and  Egj  pt  which  possess  a  flavour  preferred  by  the 
market  for  some  purposes.  The  profit  made  by  the 
cacao  grower  is  very  considerable,  prices  being  well 
maintained,  and  the  profit  of  the  home  retailer  is  also 
known  to  be  large,  so  that  there  is  plenty  of  room  for 
competition  to  bring  about  a  considerable  fall  in 


prices.  The  use  of  artiSdal  drTtng  is  eztendiiis  ad 
its  superiority  to  sun  drying,  both  u  regards  qnal^ 
and  cost,  ^pean  to  be  denxmatrated.  Not  mudi 
progress  has  been  nude  in  the  study  of  the  fermenta. 

tion  of  cacao.  Good  results  are  now  produced  by 
purely  empirical  methods.  The  manuring  of  cacao 
trees  has  received  some  attention,  and  lime  in  vaiiotB 
forms  has  been  tried  with  bene5cial  results,  bat 
beyond  this  httle  has  been  done  with  artificial 
manures. 

Colonial  Exhihits  at  tht  Crystal  Palact.  —  The 
exhilNtion  of  colonial  products  now  open  at  the  Cryst^ 
I'alace  can  hardly  fail  to  be  of  service  to  the  Coloiaes 
and  the  United  Kingdom,  by  making  the  public  here 
(tetter  acquainted  with  the  character  of  colonial  «• 
ports.  Xot  the  least  interesting  section  of  the 
exhibition  is  that  covered  by  the  AVesI  India  islands. 
As  readers  of  the  Journal  know,  many  of  the  island* 
are  turning  to  what  used  to  be  known  as  "  mrxed 
culti%'ation  *'  to  give  them  the  profit  tbey  can  so 
longer  confidently  reckon  upon  from  the  ^nigar 
plantations.  Jamaica  led  the  way  with  the  export 
of  bananas  and  oranges,  and  now  other  islands  » 
following  suit.  None  is  better  fitted  by  sinl  wai 
climate  to  be  a  large  exporter  of  fruit  than  Trinidad. 
The  natural  conditions  there,  including  rainfall,  al! 
favour  profitable  banana  growing,  and  Trinidad  is  not 
liable  to  hurricanes  like  the  one  that  swept 
standing  crops  to  the  ground  in  Jamaica  in  1903. 
In  many  parts  of  Trinidad  bananas  thrive  in  a  practi- 
cally wild  state,  and  the  Royal  Mail  Steamshif 
Company  is  about  to  make  arrangements  vhich  wiE 
greatly  facilitate  the  transport  of  the  fruit  to  England. 
But  there  is  a  curious  difficulty  in  the  way  of  fruit 
culture  for  export  in  Trinidad.  It  is  the  lau^  {sofit 
accruing  from  cocoa  cultiration.  Nothing  pays  like 
it,  and  from  the  big  employer  of  labour  to  the  ttne- 
expired  coolie  with  his  one  acre  of  land,  all  cultivate 
cocoa  wherever  the  land  available  is  suitable  for  it. 

i'rofils  of  Banana  Ormcing. — Xevertheless  the 
profits  of  banana  growing  are  substantial.  Some 
months  ago,  Mr.  W.  E.  Smith,  the  general  managa 
of  the  Trinidad  Railway,  was  sent  by  the  Agiicaltvial 
Society  of  Trinidad  to  inquire  into  and  report  opoa 
the  methods  of  handling,  transporting,  and  shipmeat 
of  bananas  and  oranges  in  Jamaica,  and  in  his  mpaiX 
he  gives  some  figures  as  to  i»ofits  which  are  intetcslhig. 
lie  took  an  estate  of  300  acres,  of  cultivated  cane  land 
jnindpally,  which  had  been  in  cultivation  about  three 
years.  The  cost  of  clearing  and  preparing  the  land— 
jdoughing,  planting,  weeding,  and  pruning — ^was  t 
little  over  the  average  of  j^io  per  acre.  The  initial 
expenses  were  fully  realised  with  the  first  fruiting,  after 
which  the  net  clearance  each  year  amounted  to  not  ks 
than  ^10  per  acre.  This  is  typical  of  many  estates, 
both  where  irrigation  is  carried  on  and  otherwise.  Ae 
acre  of  bananas  planted,  say  14  ft.  by  12  feet,  willgi«< 
roughly,  250  plants,  or  thre$^stems  to  each  stock. 
Under  good  tillagi^it#^b^4»@g4atidi.  th« 
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should  produce  not  less  than  3C0  bunches  annuallj', 
extending  over  the  ratooning  period,  which  varies  from 
three  to  six  years.  To  be  on  the  safe  side,  take  260 
full  paying  bunches,  which  realise  an  average  price  of 
IS.  6d.  The  gross  revenue  comes  to  ^19  los.,  and 
after  deducting  say  45  per  cent,  for  general  manage- 
ment, including  propping  the  fruit  stems,  reaping, 
carting,  and  interest  on  capita),  the  net  clearance  is 
not  less  than  /lO  per  acre.  One  hundred  acres  of 
bananie  in  full  bearing,  under  average  conditions  of 
soil,  cultivation,  and  rainfall,  would  therefore  mean  an 
income  of  /i.ooo  a  )ear.  Mr,  Smith,  wbo  is  in 
charge  of  the  Trinidad  Section  of  the  Exhibition  at 
the  Crystal  Palace,  says  he  should  be  inclined  to  say 
that  these  figures,  which  applied  to  last  year,  should 
now  be  reduced  by  25  per  cent,  owing  to  the  reduc- 
tion in  prices  cmsequent  upon  the  monopoly  that  has 
been  established.  But  even  if  this  reduction  be  made, 
a  profit  of  ^7  tOi.  per  acre  is  a  very  handsome  one. 


CORRESPONDENCE. 


THE  NEW  TRADE  MARKS  ACT. 

The  Trade  Marks  Act,  which  was  passed  last 
session  and  comes  into  operation  next  year,  will 
make  a  new  and  most  useful  era  in  commercial 
legislation. 

One  of  the  first  points  which  arrest  attention  is  the 
scnMble  definition  of  a  trade  mark  : — "  It  shall  mean 
a  mark  used  or  proposed  to  be  used  upon  or  in 
connection  with  goods  for  the  purpose  of  indicating 
that  tbey  are  the  goods  of  the  proprietor  of  such  trade 
mark  by  virtue  of  manufacture,  selection,  certification, 
dealing  with,  or  offering  for  sale."  Hitherto  it  was 
necessary  to  use  a  trade  mark  on  the  goods  or  on  the 
bottle  containing  them.  Vndcr  the  new  law  it  may 
be  used  in  connection  with  goods— that  is,  by  show- 
cards,  posters  on  the  hoardings,  circulars,  or  by 
advertisements.  Such  pictorial  embellishments  are 
largely  employed  to  .ittract  public  attention  and  to 
indicate  various  goods.  The  registered  proprietor 
may  be  anyone  practically  who  handles  tbe  goods. 
Hitherto  trade  marks  have  been  faeld  exclusi\'ely 
by  manufacturers  and  merchants.  Now  the  bujo: 
who  selects  and  tbe  expert  who  certifies  tbe  goods 
may  each  register  bis  brand. 

The  Comptroller- General  of  Patents,  Designs  and 
Trade  Marks  is  appointed  tbe  Registrar  of  Trade 
Marks,  and  in  any  proceedings  before  bim  has  power, 
with  the  consent  of  the  panics,  to  require  the  attend- 
ance of  witnesses,  take  evidence  on  oath,  award  costs, 
and  be  in  the  same  position  in  all  respects  as  an 
official  referee  of  the  Supreme  Court. 

What  is  a  registrable  trade  mark  has  always  been  a 
\-exed  question  and  a  fruitful  source  of  litigation. 
Section  9  enlarges  the  scope  of  registration  as 
follows: — 


A  registrable  trade  mirk  must  contaui  or  consist 
of  at  least  one  of  the  following  essential  particulars : — 

(1)  The  name  of  a  company,  individual,  or  firm 
represented  in  a  special  or  particular  manner;  (2) 
the  signature  of  the  applicant  for  registration,  or  some 
predecessor  in  bis  business ;  (3)  an  invented  word  or 
invented  words  ;  {4}  a  word  or  words  having  no 
direct  reference  to  tbe  character  or  quality  of  the 
goods,  and  nut  being,  according  to  its  onlinary 
signification,  a  geographical  name  or  a  snmame  ;  (5) 
any  other  distinctive  mark,  but  a  name,  ngnatore,  or 
word  or  words,  other  than  such  as  fall  viihin  the 
descriptions  in  the  above  paragraphs  (i),  (2),  {3), 
and  (4),  shall  not,  except  by  order  of  the  Board 
of  Trade  or  the  Court,  be  deemed  a  distinctive 
mark  :  provided  always  that  any  special  or  distinctive 
word  or  words,  letter,  numeral,  or  combination  of 
letters  or  numerals  used  as  a  trade  mark  by  the 
applicant  or  his  predecessors  in  business  before  the 
13th  day  of  August,  1875,  which  has  continued  to  be 
used  (either  in  its  original  form  or  with  additions  or 
alterations  not  substantially  affecting  the  identity  of 
the  same)  down  to  the  date  of  the  application  for 
registration  shall  be  registrable  as  a  trade  mark  undo' 
this  Act.  For  tbe  purposes  of  this  section  '  distinc- 
tive '  shall  mean  adapted  to  distinguish  tbe  goods  of 
the  proprietor  of  the  trade  mark  from  those  of  other 
persons.  In  determining  whether  a  trade  mark  is  so 
adapted,  the  tribunal  may,  in  tbe  case  of  a  trade 
mark  in  actual  use,  take  into  consideration  tbe  extent 
to  which  such  user  has  rendered  such  trade  mark  tn 
fact  distinctive  for  the  goods  with  respect  to  which  it 
is  registered  or  proposed  to  be  registered." 

A  company  will  now,  for  the  first  time,  be  allowed 
to  register  its  name  if  represented  in  a  special  or 
particular  manner.  This  is  an  improvement  on 
"particular  and  distinctive  manner"  in  tbe  present 
Act.  The  registration  of  the  signature  of  the  ap[di> 
cant's  predecessor  is  also  a  useful  innovation,  as  it 
enables  a  joint  stock  company  to  register  its  founder's 
signature  as  a  new  mark.  Words  having  indirect  refer- 
ence to  the  character  or  quality  of  the  goods  will  now 
be  registered.  This  would  appear  tocover  "  Electric  " 
velveteen  ribbons,  "  Tower  *'  tea,  "  Beatrice  "  shoes, 
and  similar  names  which  have  been  held  not  to 
be  fancy  words.  Geographical  names  and  surnames 
also,  which  have  been  excluded  under  the  present 
law,  will  now  be  registrable,  if  thdr  ordinary  signifi- 
cation is  not  a  geograf^cal  name  or  a  surname. 
Hitberto  many  good  trade  marks  have  been  refused 
registration  because  they  were  found  among  the 
names  in  the  gazetteers  and  directories  wluch  include 
"  Abbey,"  "  Brook,"  "  Palmer,"  "  Silver,"  and 
*'  Golden,"  among  thousands  of  common  names. 

Any  other  distinctive  mark  can  be  registered.  This 
is  very  broad,  as,  under  Section  3,  a  mark  includes  a 
device,  brand,  heading,  label,  ticket,  name,  signature, 
word,  letter,  numeral  or  any  combination  thereof. 

The  registration  ofassociated  trade  marks  is  another 
important  and  useful  provtsioo.  It^qables  an.appli- 
cant  to  register  tbe  cssBl^ildb(^«^ueBOOQ«l£l  as 
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separate  trade  maiks,  aod  the  user  of  the  whole  label 
shall  be  deemed  to  be  a  uiier  of  such  separate  trade 
marks. 

A  new  fiiiture  is  contained  in  Section  41,  which 
enacts  that  registration  idiall,  after  seven  years,  be 
taken  to  be  valid  in  all  restwcts,  unless  obtained  by 
fraad  or  calcolated  to  deceive,  or  contrary  to  law  and 
morality. 

No  proceedings  to  prevent  infringement  or  recover 
damages  in  respect  of  an  unregistered  trade  mark  can 
be  instituted,  unless  the  mark  was  in  use  before 
August  i3tb,  1875,  and  has  been  refused  registratitm 
under  the  new  Act. 

Reginald  W.  Barker. 

^  Tulcan>Iiou*e,  5C,  Lndgate-hill,  London,  B.C., 
Aug  art  uad,  1405. 


OBITUARY, 


Eakl  of  Rouitav.— Charles  4th  Earl  of  Romney, 
who  died  on  the  zist  inst.  at  Gressenhall-house,  East 
Dereham,  the  residence  of  his  daughter,  had  been  a 
member  of  the  Society  of  Arts  since  1880.  He  was 
great-great-grandson  of  Robert  snd  Lord  Romney, 
the  second  President  of  the  Society  (1761-17134).  The 
second  Baron's  sister  married  Jacob  Viscount  Folke- 
stone, who  was  the  first  President  of  the  Society 
(1755-61).  Lord  Romney  was  bom  on  March  7th, 
1841,  educated  at  Eton  and  Christ  Church,  Oxford. 
He  was  J.P.  and  D.L.  for  Kent,  and  J.P.  for  Norfolk. 
He  took  a  great  interst  in  the  mercantile  marine  and 
hdd  the  office  of  Fresidnt  of  the  Marine  Society. 
Lord  Romney  was  directly  descended  from  Admiral 
Sir  Cloudesley  Shovell,  whose  eldest  daughter  and 
coheir  married  the  first  Baron  Romney. 


GENERAL  NOTES. 


Births,  Marriages,  Deaths. — The  returns  just 
issued  show  the  births  in  England  and  Wales 
continue  to  grow  less  in  proportion  to  population. 
For  the  second  quarter  in  1905  they  were  in  the 
proportion  of  27*8  annually  per  1,000  of  the  popn* 
lation,  the  lowest  birth-  rate  recorded  in  any  second 
quarter  dnce  civil  registration  was  established.  The 
mean  rate  in  the  ten  preceding  second  quarters  was 
29-4.  In  London  ihe  rate  was  27-0,  and,  low  as 
it  is,  it  is  higher  than  that  of  most  continental 
capitals.  There  are  no  returns  from  Moscow  or 
St.  Petersburgh,  but  the  annual  rate  per  1,000  in 
Hamburg  was  26-2,  in  Berlin  23*3.  in  Amsterdam 
26-0,  in  Antwerp  25-0,  in  Buda-Pesth  25-9,  in 
Venice  23-2,  in  Biussds  19-5,  in  Paris  18-9  It 
was  higher  in  Vienna,  but  only  a  fractiop — 27*6. 
And  so  with  the  death- rate,  London  compares 
favourably  with  other  capitak,  the  annual  rate  per 


1,000  being  14*3,  as  against  17-3  in   Paris,  2S-1 
in  St.  Petersburgh,  32*0  in  Moscow,  17  2  in  Berlin,  | 
2o*9  in  Vienna,  i8'6  in  New  York,   ^(oreover,  if  aD 
Ihe  deaths  of  non  •  Londoners  that  occurred  in 
hospitals  and  public    institutions  in  Londaa  he  | 
excluded,  the  death-rate  will  not  exceed  13-8  per 
1,000.   Taking  tbe  whole  of  England  and  Wales, 
the  proportion  is  only  14-4,  the  mean  rate  of  the  ten 
preceding  second  quarters  being  i6-2.     The  figores 
hardly  bear  out  the  general  opinion  that  tile  is  mocb  ! 
longer  in  the  country  than  in  towns.     In  76  great 
towns,  each  with  a  population  exceeding  50,000,  tbe  1 
death-rate  was  14-7  per  1,000;  in  141  smaller  towns, 
with  populations  ranging  from  20.000  to  50,000^  it 
was  13*6  ;  in  the  remainder  of  the  country,  with  an 
aggregate  populatbn  of  13,750,000,  of  these  more 
than  7,500,000  live  in  rural  districts,  the  death-rate 
was  14*5. 

Meat  and  Kisa  ik  Gbrmary.— -What  mav  be  ^ 
called  the  meat  famine  in  Germany  is  likdy  to  have 
a  very  appreciable  eflect  upon  the  ifeoiaad  for  fisb, 

which  fluctuates  very  largely  in  that  country.  In  tbe  I 
winter  months  the  comumption  is  conuderable,  bat 
it  falls  off  immediately  after  Easter,  and  remains 
small  throughout  the  summer.  There  is  at  present, 
wiites  Mr,  Vice-Consul  Oliver,  in  his  Report  oa 
German  Sea  Fishing,  Trade,  and  Industry  (No.  636, 
Miscellaneous  Series)  no  question  of  tish  becoming 
a  staple  article  of  food  for  the  masses  of  the  tnlaail 
population,  but  active  steps  are  being  taken  to 
popularise  the  use  of  it.  In  view,  however,  of  the 
present  high  price  of  meat— and  under  tbe  new 
German  tariff  which  will  come  into  force  in  1906. 
the  price  of  meat,  the  Vice^onsul  thinks,  may  be 
appreciably  higher — there  is  a  strong  probability  that 
the  consumption  of  Itsh  will  materially  increase.  Tbe 
present  duty  on  meat  is  :— For  fresh  and  frozen  meat, 
15s.  per  cwt. ;  for  salt  meat,  17s.  6d.  per  cwt.  ;  for 
smoked  meat,  17s.  6d.  per  cwt. ;  and  for  lard, 
9s.  9d.  per  cwt.  Under  the  new  tariff  the  duty  wiD 
be  C\  2S.  6d.,  £1  I05.  3d.,  and  15s.  per  cwt.  re- 
spectively. 

Curacoa. — Mr.  Jacob  Jasuram,  His  Britannic 
Majesty's  Consul  at  Curacoa,  reporting  on  the  trade 
and  commerce  of  C 013903  for  1904  (No.  3428, 
Annual  Series)  thinks  that  an  "enterpriiing  pro- 
moter might  6nd  it  possible  to  iaxm  a  com- 
pany to  build  a  dock,  as  the  island's  impixt- 
ance  will  be  immeasurably  increased  ** — as  sooa 
as  tbe  Isthmian  Canal  is  boilt.  Mr.  Jasuran 
also  thinks  that  anyone  willing  to  establish  electric, 
steam,  or  automobile  tramway  service,  and  folfi) 
Government  requirements,  will  meet  with  no  competi- 
tor "  if  arrangements  can  be  entered  into  with  the 
proprietor  of  the  present  line  of  tramcars,  drawn  fay 
mules,  who  will  be  unable  to  retain  the  new  coa- 
cession  if  he  fails  to  adapt  the  present  antiqoeted 
service  to  steam,  or  to  sdt*e  «me  other  modem  mode 
of  conveyance."   Digitized  by  VjOOQlC 
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NOTICES. 


CANTOR  LECTURES  ON  INTERNAL 
COMBUSTION  ENGINES. 

Mr.  Dugald  Clerk's  Cantor  Lectures  on 
"Internal  Combustion  Engines"  have  been 
reprinted  from  the  Journal,  and  the  pamphlet 
(price  one  shilling)  can  be  obtained  on  appli^ 
cation  to  the  Secretaiy,  Society  of  Arts,  John^ 
street,  Adelphi,  London,  W.C.  A  full  list  of 
the  Cantor  Lectures  which  have  been  pub- 
lished separately,  and  are  still  on  sale>  can 
obtained  on  application  to  the  Secretary. 
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CANTOR  LECTURES. 
USES   OF   ELECTRICITY    IN  MINES. 
Bv  Henry  Willock  Ravenshaw, 

Auoc.HcB.Ii»t.C.E.,  Hein.F«d.Ii»t  M.E. 

Lecture  I. — JDeltvered  May  15,  1905. 

When  your  Council  honoured  me  with  an 
invitation  to  give  a  series  of  Cantor  Lectures 
on  the  Uses  of  Electricity  in  Mines,  I  thought 
that  I  appreciated  the  extent  of  the  task  I  was 
asked  to  undertake.  I  very  soon  found,  how- 
ever, that  the  subject  is  of  such  a  wide  cha- 
racter, that,  to  do  ample  justice  in  every  direc- 
tion, would  require  a  great  many  more  than 
the  two  lectures  that  I  have  undertaken  to 
deliver. 

In  these  lectures,  therefore,  I  propose  to 
confine  myself  within  certain  limits.  On  the 
one  hand,  I  do  not  propose  to  go  into  the 
theory  of  the  electrical  transmission  of  power. 
The  use  of  electricity  is  now  so  extensive,  and 
the  electric  motor  is  so  generally  employed, 
that  I  feel  safe  in  assuming  that  my  audience 
has  an  elementary  knowledge  of  the  subject. 
On  the  other  band,  time  will  not  allow  me  to 
go  very  far  into  the  mechanical  side  of  the 
question. 


Having  set  certain  limits  to  my  subject,  I 
propose  to  describe  as  far  as  possible  the 
various  applications  of  electricity  in-  general 
use  in  mines  and  to  give  you  some  data  that 
have  been  obtained  from  actual  practice.  ■ 

I  find  that  to  the  average  Londoner,  a  coal 
mine  is  represented  by  a  deep  hole,  at  the 
bottom  of  which  grimy  men  dig  out  the  coal 
under  dangerous  and  uncomfortable  conditionSr 
and  that  there  is  a  general  feeling  of  surpnse 
when  I  describe  the  discipline  and  the  wonder- 
ful machinery  that  is  to  be  found  under- 
ground. 

Some  idea,  however,  may  be  obtained  of  the 
magnitude  of  the  work  done,  when  I  say  that 
a  large  colliery  may  have  an  output  of  over 
2,500  tons  a  day,  representing  six  or  seven  of 
the  immense  coal  trains  that  we  constantly  see' 
on  our  main  lines,  and  that  in  some  cases,  the 
whole  of  this  coal  is  brought  up  one  shaft  soa 
yards  deep  in  10  or  12  hours. 

Taking  an  average  thickness  of  seam  of 
four  feet,  this  represents  an  area  of  an  acre' 
and  a<half  of  coal  removed  per  week,  or  say 
75  acres  per  annum.  The  result  of  so  large 
an  output  is,  that  the  distance  from  the  shaft 
to  the  coal  face  (the  place  where  the  coal  is 
actually  obtained),  becomes  greater  every  year, 
and  in  many  mines  the  coal  has  to  be  hauled, 
underground,  at  least  a  mile  before  it  reaches 
the  shaft. 

To  obtain  these  vast  outputs,  machinery  has 
to  be  used  wherever  possible,  and  a  large 
amount  of  power  is  required  both  underground 
and  on  the  surface.  Although  power  is  some- 
times produced  in  the  mine  by  means  of  steam 
boilers  and  oil  entwines,  it  is  usual  to  generate 
it  on  the  surface  and  to  carry  it  down  the  shaft 
by  one  of  the  following  methods : — Steam  is 
carried  down  in  pipes ;  compressed  atr  is 
carried  down  in  pipes ;  continuous  ropes  are 
carried  down  from  an  engine  on  the  surface ; 
spear  rods  are  alternately  raised  and  lowered 
to  pump  water;  electricity  is  carried  down 
through  insulated  conductors. 

To  the  average  engflneer  the  idea  of  ^  steam 
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pipe  400  yards  long,  is  out  of  the  question, 
yet,  ID  a  great  many  collieries  there  are  pipes 
of  that  length  carried  down  deep  shafts  to 
supply  haulage  eugiues.  It  is  usual  for  steam 
to  be  turned  on  in  these  pipes  night  and  day 
as  the  joints  would  be  broken  if  the  pipes  were 
allowed  to  cool  down.  The  loss  from  con- 
densation is  enormous. 

Compressed  Air  is  very  largely  used,  and 
although  the  losses  in  the  pipes  are  not  so 
great  as  where  steam  is  employed,  the 
practical  impossibility  of  warming  the  air 
before  it  reaches  the  engioes,  prevents  a  satis- 
factory economy  from  being  obtained.  Elec- 
trical transmission  presents  many  advantages 
for  this  class  of  work,  as  the  efficiency  of 
transmission  is  high,  the  cables  are  easily 
carried  down  the  shaft,  and  through  roadways, 
and  the  motors  have  been  brought  to  such  a 
state  of  perfection  that  breakdowns  are  in- 
frequent. It  is,  of  course,  understood  that 
where  there  is  electrical  energy  there  is  some 
chance  of  a  spark  being  obtained  that  would 
ignite  inflammable  gas.  Large  numbers  of 
motors  are,  however,  in  use  in  fiery  collieries, 
and  where  adequate  precautions  are  taken 
there  is  little  or  no  danger.  This  is  borne  out 
by  the  fact  that  there  are  hardly  any  cases  on 
record  where  a  serious  fire  or  an  explosion  has 
been  traced  to  the  use  of  electricity. 

I  propose  to  take  each  application  of  elec- 
trical driving  separately,  and  to  give  you  in 
some  cases  actual  load  curves  that  have  been 
tiken  from  the  machines  themselves.  The 
following  Table  shows  the  various  classes  of 
machinery  that  are  in  general  use,  with  the 
type  of  load  and  the  range  of  sizes  tjiat  are 
•usually  met  with. 


Uiiiol  Siset. 

Type  ot  Load. 

SOto3.oooB.H.P. 

Intermittent  wiih 

frequeot  ihort 

stops. 

SiaRle  rope  haulage  ... 

Sto 

200  B.H.P. 

In  terra  ittrat  with 

loog  atopa. 

Continuoui  haulage  ... 

13  to 

500  B.H.P. 

Steady  load. 

Main  and  tail  hulsfe 

IS  to 

100  B.H.P. 

Intermittetit  with 

fairly  long  itopa 

15  to 

100  B.H  P. 

iDtennittent  with 

variable  stops. 

10  to 

30  B.H.P. 

ContioDous  vari- 

able load. 

aoto 

SO  B.H.P. 

IDtennittent  with 

variable  Itopt. 

5  to 

500  B  H.P. 

Steady  load. 

20  to 

100  B.H.P. 

Intennittent. 

aoto 

200  B.H.P 

Steady. 

aoto 

50  B.H.P 

Steady  load. 

aoto 

TOO  BJI.P. 

Fairly  steady. 

IS  to 

ICO  B.H.P 

Steady. 

aoto 

100  B  H.P. 

Vety  variable. 

W^indtng. — Steam -enj^ines  are  at  present 
almost  universally  used  for  winding,  many  of 
them  being  of  large  size,  and  capable  of 
raising  heavy  loads  at  a  high  speed.  Tbe 
character  of  the  load  requires  rapid  acrcrele- 
ration  and  retardation  with  extreme  accuracy 
of  control.  The  importance  of  accurate  control 
is  shown  in  a  diagram  that  I  will  presently 
explain,  where  an  engine  raises  nearly  5  tons 
of  coal  in  42  seconds,  from  a  depth  of  544 
yards.  The  load  attains  a  speed  of  45  miles 
an  hour,  and  yet  it  only  takes  12  seconds  to 
bring  it  from  full  speed  to  rest.  This  is  done 
500  times  a  day  alT  the  year  round  with  a  re- 
markable freedom  from  accident. 

Some  electrically  driven  winding  engines  of 
large  size  have  been  erected  on  the  Continent, 
and  are  giving  satisfaction;  a  good  many  are 
also  being  erected  in  this  country.  For  smalt 
pits  and  staples  (shafts  connecting  one  under- 
ground level  with  another)  electrical  winding 
engines  have  been  tn  use  for  a  good  many 
years,  and  I  know  of  one  which  was  put  down 
ill  1891,  and  has  been  in  use  ever  since. 
Owing-  to  the  large  amount  of  power  required, 
and  the  extreme  variations  of  the  demand,  the 
large  electrical  winding  engine  presents  one  of 
the  most  difficult  problems  that  the  electrical 
engineer  had  to  deal  with. 

The  problem  is  that  the  engine  has  to  start  a 
heavy  weight  of  say  five  tons,  from  rest,  raise  it 
500  yards  in  forty  seconds,  stop  for  fifteen 
seconds,  and  repeat  the  operation  in  the  reverse 
direction.  This  means  that  the  engine  must 
give  an  enormous  starting  effort,  and  develop 
from  1,500  to  3, 000  horse-power  for  thirty 
seconds.  It  must  also  be  capable  of  abKulnng 
a  large  proportion  of  the  energy  that  has  been 
put  into  the  load  so  as  to  enable  an  accurate 
stop  to  be  made  at  the  end  of  its  travel.  It 
must  be  remembered  that  the  moving  parts  are 
of  great  weight,  and  move  at  a  high  velociqr. 
thereby  increasing  the  difficulties  in  accelera- 
tion and  retardation.  This  subject  has  been 
discussed  to  some  extent  by  the  members  of 
the  Institute  of  Mining  Engineers  and  other 
societies,  but  J  do  not  think  that  any  diagrams 
have  been  published  showing  the  actual  work 
done  by  really  large  engines. 

Where  rapid  and  economical  winding  is 
necessary,  it  is  important  that  the  load  should 
be  as  uniform  as  possible  and  this  requirement 
is  not  obtained  when  the  cages  are  unbalanced. 

Fig.  I  shows  the  ordinaiy  unbalanced 
system  where  the  two  cages  are  suspended 
from  the  same  drum,  one  faUingand  Uie  other 
ris'mg.    Owing  taiglOied  jgrUtOkQgA^  the 
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rope  the  load  on  the  engine  is  constantly 
varying ;  for  instance,  the  unbalanced  load  at 
starting  is  the  weight  of  coal  to  be  raised  plus 
the  weight  of  rope.  When  the  cages  are 
passing  the  ropes  balance  each  other,  and  the 
load  unbalanced  is  equal  to  the  coal  being 
raised.  Towards  the  end  of  the  wind  the 
weight  of  the  descending  rope  predominates 
and  actually  overbalances  the  weight  of  coal. 
To  give  an  instance  in  a  particular  case,  the 
coal  weighed  three  tons  and  the  rope  four 
tons.  As  a  result  the  load  against  the  engine 
at  starting  was  seven  tons,  at  the  middle  of 
the  wind  three  tons,  and  at  the  end  of  the 
wind  an  overbalance  of  one  ton  was  tending 
to  drive  the  engine.  This  means  an  extremely 
variable  load  and  a  tendency  to  run  away 
at  the  end  of  the  wind. 

A  number  of  different  methods  have  been 
employed  for  giving  a  better  balance,  and  to 
illustrate  my  point  I  have  shown  on  Fig.  2 
a  method  which  has  many  advantages, 
namely  a  balance  rope.  This,  you  will  see, 
consists  of  a  rope  passing  round  a  pulley  at 
the  bottom  of  the  shaft  and  one  end  fastened 
to  each  cage.  By  this  method  the  weight  of 
the  rope  is  balanced  and  the  load  is  constant, 
namely,  the  coal  to  be  raised. 

By  the  use  of  a  heavy  bdlance  rope  the 
stresses  due  to  inertia  can  also  be  partly 
balanced.  This  method  of  balancing  is 
frequently  used  in  this  country,  and  it  is 
doubtful  if  really  f^t  winding  can  be 
economically  carried  out  without  this  or  some 
similar  arrangement. 

I  -  have  designed  an  apparatus  for  taking 
continuous  records,  and  have  shewn  on  Figs.  3 
and  4  the  result  of  tests  taken  from  two  large 
steam  winding  engines  of  modem  design 
under  actualworking  conditions.  The  engines 
are  of  very  similar  size,  but  in  one  case  the 
weight  of  the  ropes  is  balanced,  and  in  the 
other  it  is  unbalanced. 

Fig.  3  shews  that  with  the  balanced  arrange- 
ment a  much  higher  rate  of  acceleration  is 
obtained,  steam  is  on  the  pistons  for  two-thirds 
of  the  running  time,  and  the  cages  are  very 
promptly  brought  to  rest.  In  the  unbalanced 
arrangement  although  the  maximum  horse- 
power developed  per  ton  of  coal  raised  is 
greater,  the  speed  of  wind  is  less,  the  accel- 
eration and  retardation  are  less  rapid  and 
steam  is  only  applied  to  the  pistons  for  one- 
half  of  the  running  time.  It  is  an  interesting 
fact  that  in  neither  case  were  the  brakes  used 
for  retarding,  and  the  large  amount  of  energy 
required  to  stop' should  be  noted.   The  peculiar 


shape  of  the  power  curve  is  due  to  the  £ict 
that  in  each  case  when  the  engine  attained  a 
speed  of  about  40  revolutions  per  minute  an 
automatic  cut  off  came  into  play.  To  illus- 
trate the  tremendous  variations  of  load  on  tbe- 
cylinders  I  would  point  out  that  in  Fig.  5 
steam  was  admitted  during  the  whole  of  the 
stroke  for  six  revolutions,  it  was  cut  off  at  one- 
fourth  of  the  stroke  for  14  revolutions,  and  tbe 
valves  were  reversed  with  steam  against  the 
load  for  five  revolutions.  The  eagine  was 
moving  again  In  the  Oi^site  direction  in  12 
seconds  from  the  time  it  came  to  rest. 

Although  these  diagrams  do  not  bear  directly 
on  the  question  of  electric  driving,  they  are  of 
the  greatest  importance  as  shewing  the  kind 
of  load  that  must  be  dealt  with   if  rapid 
winding  has  to  be  carried  out  electrically. 
It  will  be  seen  that  to  apply  electrical  driving 
to  so  variable  a  load  presents  considerable- 
diificulUes,  and  that  if  the  demand  on  the 
supply  is  to  be  free  from  sudden  fluctuations, 
some  method  must  be  adopted  for  storing  up 
energy  during  the  period  of  no  load.  Accumn- 
lators  can  of  course  be  used,  but  the  hea\y 
first  cost  and  upkeep  are  unfiavourable  to  their 
general  adoption.     For  small  plants  it  is 
probable   that  a  motor  having   the  speed 
regulated  between  say  a  third  and  full  speed 
by  means  of  shunt  resistance  would  give  a 
simple  sdution,  in  conjunction  with  a  motor 
carrying  a  heavy  flywheel  running  free  and 
connected  across  the  mains.   For  large  plants 
a  more  elaborate  system  has  in  some  cases 
been  adopted.    The  most  characteristic  of 
these  is  that  adopted  by  Messrs.  Siemens  and 
Halske,  and  known  as  the  Ilgner  system. 
(Fig.  5.)    lliis  s;^tero  includes  a  Ward 
Leonard  motor  transformer,  consisting  of  a 
motor  connected  across  the  source  of  supply ; 
this  machine  drives  a  very  heavy  flywheel  and 
also  a  continuous  current  separately  excited 
generator.    The  winding  motor  is  also  sepa- 
rately excited,  and  any  speed  can  be  obtained 
up  to  the  maximum  by  varying  the  strength 
of  fields  of  the  two  latter  machines.  Tfais- 
arrangement  gives  very  accurate  regulation, 
and  has  the  advantage  that  the  winding  motor 
circuit  need  never  be  broken  and  that  a  con- 
siderable part  of  the  energy  given  off  during 
retardation  is  given  back  into  the  flywheeL 
The  flywheel  used  in  this  system  is  very  heavy, 
and  running  at  a  high  speed,  stores  up  a  large- 
amount  of  energy  which  can  be  given  of 
as  required   by  automatically   causing  tbe 
speed  of  tbe  primary  motoc^to  be  varied.  A 
good  many  plap^izgaib^feo^gte  are  ia 
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successful  use  on  the  Continent,  and  several 
are  under  construction  in  this  country. 

Heavy  steel  flywheels  are  used  running  at  a 
very  high  peripheral  speed,  and  the  result  of  a 
burst  wheel  or  a  broken  shaft  might  be  ej- 
tremely  disastrous.  It  is  of  the  utmost  import- 
ance that  they  should  not  be  placed  in  the 
winding  engine  room,  and  that  they  should  be 


electrical  winding  plants,  which  are  worldng  in 
Germany,  are  of  interest ZoUera  II.  Collieiy 
(Siemeos  and  Halske  Ilgner  system). — Suf^y 
530  volts  direct  current.  Flywheel  12^  feet 
diameter ;  weight  45  tons ;  maximum  peri- 
pheral speed  13,600  feet  per  minute;  revolu- 
tions per  minute  300  to  345.  The  motor  gene- 
rator takes  600  amperes  to  start,  and  after  ten 


so  arranged  that,  in  case  of  accident,  the 
damage  would  be  localised. 

Mr.  Georgi  has  advocated  a  simple  arrange- 
ment in  which  a  high  speed  steam  or  gas 
engine  is  employed  driving  a  heavy  flywheel 
and  a  separately  excited  dynamo.  The  dynamo 
would  be  connected  electrically  to  the  sepa- 
rately excited  winding  motor,  and  the  speed 
controlled  as  in  the  Ward  Leonard  arrange- 
ment.   (Fig.  6.) 

Fig. 


minutes  takes  100  amperes  light.  When  wind- 
ing, the  primary  current  varies  between  250  anil 
450  amperes.  Five  tons  of  coal  are  raised  per 
wind,  the.  lift  of  330  yards  being  made  in  faOj- 
three  seconds ;  the  maximum  speed  is  1,980 
feet  per  minute.  The  periods  of  rest  are  as 
long  as  forty-five  seconds  against  twelve  to 
fifteen  seconds  occupied  in  some  of  our  best 
collieries. 

At  the  Freussen  II.  Colliery  there  is  a  large 

6. 


Flywheel 


At  first  sight  this  appears  to  be  a  useless 
complication,  but  given  highly  efficient  steam 
or  gas  engines  there  is  a  great  deal  to  be  said 
for  the  arrangement.  With  the  advent  of  the 
steam  turbine,  and  the  still  more  economical 
gas  engine  producing  electrical  energy  at  a 
cheap  rate,  it  is  safe  to  prophecy  that  in  the 
near  future  electrical  winding  will  be  very 
largely  adopted.   The  following  particulars  of 


wading  engine  driven  hy  a  thtde-phate  BwtoT' 
^asut«  about  2,300  volts,  >5  cycJn  pef  wcdod- 

No  arrangement  is  fitted  for  storing  energy 
b^^tween  ihc  winds.  Three  tons  of  c<a.l  i« 
f.U3i.'d  per  wind,  the  lift  of  boo  yards  hms 
made:  an  average  speed  of  1,80a  feet  |B' 
bniiuite.  The  maxioMini-^ed  »  j^apo  fagtlP' 
ctimute.   Xhia  ia  »  4«cc«m&i1  ^MtL  Iwi  tb«v 
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factor  of  the  motor  at  starting  causing  great 
variations  of  supply  pressure. 

Underground  Haulage.  — '  Underground 
haulage  comes  next  in  importance  to  winding, 
as  with  modern  developments  of  large  collier- 
ies the  coal  has  very  often  to  be  hauled  under- 
ground for  a  distance  of  two  or  even  three 
miles.  In  this  country  most  of  the  coal  seams 
lie  on  a  slope,  and  consequently,  although  the 
coal  that  is  obtained  firom  the  higher  level  will 
descend  by  gravity  to  the  bottom  of  the  shaft, 
the  remainder  has  either  to  be  brought  along 
the  level  or  up  hill.  Wire  rope  haulage  la 
almost  always  employed. 

Where  the  slope  is  not  less  than  i  in  20  the 
empty  corves  will  descend  taking  the*  rope  with 
them  and  either  single  or  double  roads  are 


attached  to  each  end  of  the  train,  and  it  cas 
be  hauled  in  either  direction.  In  this  case  the 
motor  does  not  usually  reverse,  two  drums 
being  fitted  connected  to  the  shaft  by  clutches. 
The  motor  generally  starts  with  the  load,  and 
owing  to  the  trains  having  to  be  hauled  in  both 
directions,  the  demand  for  current  occurs  twice 
as  frequently  as  with  the  single  rope  haulage. 
Continuous  rope  haulage  is  very  largely 
adopted  and  has  many  advantages.  There 
are  two  roads,  main  and  return,  and  the  corves 
are  either  attached  to  the  rope  singly  or  11^ 
sets,  the  speed  being  about  four  miles  per 
hour.  The  advantages  of  this  system  are 
regular  supply,  slow  speed,  and  consequently 
fewer  accidents. 
The  load  on  the  motor  is  an  excellent  one^ 


Fig.  7. 
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em[d<^ed.  In  the  case  of  double  road  haulage 
the  system  is  very  similar  to  that  adopted  in 
winding,  and  the  load  is  of  the  same  character. 
With  a  single  rope  the  motor  runs  in  one 
direction,  as,  in  lowering,  the  drum  is  let  free, 
the  empty  corves  unwinding  the  rope  as  they 
run  down  the  incline.  The  k>ad  on  the  motor 
is  consequently  intermittent,  the  motor  not 
being  in  use  for  more  than  half  the  time. 

Fig.  y  shows  a  load  curve  taken  from  a  25 
horse-power  single  rope  haulage  motor  from 
which  you  will  see  that  there  were  excessive 
variations  of  load  owing  to  curves  and  steep 
places  on  the  incline.  This  demand  on  the 
supply  was  repeated  every  half  hour. 

Where  the  roads  are  flat  or  undulating,  main 
and  tail  haulage  is  frequently  used,  a  second 
rope  being  carried  on  pulleys  to  the  end  of  the 
roadway,  round  a  large  pulley,  and  back  to  the 
tail  end  of  the  train.  There  is  therefore  a  rope 


as  the  demand  is  usually  practically  constant 
while  the  motor  is  running.  Fig.  8  shows  a 
record  taken  from  a  25  horse -power  single  rope 
haulage  plant,  which  is  only  intermittently 
used,  there  being  20  runs  of  about  five  minutes 
duration  in  eight  hours.  Where  several  roads 
are  served,  and  separate  ropes  used  for  each 
road,  all  the  rope  pulleys  are  driven  from  one 
motor,  and  the  demand  is  remarkably  steady. 
I  have  frequently  seen  the  ammeter  connected 
to  a  200  horse-power  motor  remain  steady  to 
within  5  per  cent,  for  long  periods.  Some 
very  large  continuous  haulage  motors  are  at 
work  in  this  country. 

Electric  Locomotives  are  very  little  used  in 
this  country,  the  only  one  with  which  I  am 
acquainted  being  in  the  Greenside  Mines, 
under  Helvellyn,  in  Westmorland.  In  the 
United  States  they  are  large^used,  the  coal 
being  more  free  &9iiiiecfiaiH9Q£i^i£  this 
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countiy,  and  the  roads  coasequently  more 
level.  In  many  of  their  coUieries  the  coal 
outcrops  and  the  locomotives  are  able  to 
bring  trains  out  of  the  hillside  without  the 
intervention  of  a  binding  shaft.  Electric 
locomotives  are  capable  of  working  up  an 
incline  of  one  in  twenty.  A  trolley  wire  or  live 
rail  cannot  of  course  be  used  in  fiery  mines. 

A  Creeper  is  a  form  of  conveyor  to  bring 
trucks  from  one  level  to  another.  They  are 
frequently  used  at  pit  bottoms  and  on  the 
surface.  The  load  is  somewhat  intermittent, 
but  the  power  required  is  small.  Electrical 
transmission  is  extremely  convenient  for  these 
small  applications. 


largely  used.  Dip  pumps  are  mouoted  on 
a  truck,  and  are  moved  down  the  folUng 

roadway  as  the  water  is  pumped  out.  Some 
very  large  pumps  are  in  use  on  the  Continent 
coupled  direct  to  slow-speed  motors. 

Electrical  driving  is  particularly  applicable 
to  centrifugal  pumps,  and  it  is  on  record  tbat 
a  pump  of  this  kind  is  working  against  a  head 
of  1,850  feet  and  raising  1,750  gallons  per 
minute.  A  pump  load  is  an  extremely  good 
one  from  the  supply  point  of  view,  as  the 
demand  is  practically  steady.  Electrical  pumps 
are  frequently  placed  in  out  of  the  way  places, 
and  receive  attention  perhaps  twice  a  day.  A 
veiy  convenient  and  economical  arrangement 


Fig.  8. 
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Fum^ing. — This  is  a  most  important  appli- 
cation. Id  some  cases  the  weight  of  water 
raised  exceeds  the  output  of  coal.  The 
extreme  flexibility  of  electrical  transmission 
makes  it  particularly  useful  in  the  case  of 
shaft  sinking,  and  for  following  drifts  and 
workings  that  are  on  a  downward  slope.  In 
many  cases  very  little  power  is  required,  as  a 
very  smalt  pump  will  deal  with  20  gallons 
a  minute,  but  unless  dealt  with  that  flow  of 
water  will  veiy  soon  flood  out  a  large  district. 
In  one  of  the  collieries  with  which  I  am 
connected,  two  pumps,  absorbing  together  not 
more  than  10  horse-power,  have  entirely 
cleared  a  flooded  district,  the  water-level  being 
reduced  by  150  feet.  The  ordinary  three* 
throw  pump  is  a  most  useful  type,  and  is  very 


can  be  obtained  where  the  generating  station 
supplies  current  for  haulage  during  the  day 
and  for  pumping  at  night.  The  capital  ex- 
penditure is  kept  don-n  in  this  way  to  a 
minimum.  . 

Coal  Cutting. — This  is  an  extremely  im- 
portant application  of  power  to  mining,  and  a 
large  number  of  electiically  driven  machines 
are  at  work.  They  can  be  divided  into  three 
classes,  namely — disc,  chain,  and  bar  cutters. 
Special  merits  are  claimed  by  the  makers  for 
each  type  of  machine,  the  disc  machine  being 
most  largely  used  in  this  country.  The  system 
of  getting  the  coal  known  as  long  «raS  is 
generally  employed  where  coal  cutters  are 
used,  the  machine  usually  making  a  horizontal 
cut  from  four  to  ^|it^bf@6^^^  ^ 
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coal.  As  the  cut  proceeds  the  machine  hauls 
itself  along  the  face  of  the  coal,  being  sup* 
ported  either  on  rails  or  on  a  sledge. 

Series  motors  are  generally  used  with  direct 
currents.  The  Diamond  Coal  Cutter  Company 
use  two  motors  coupled  in  series.  Multiphase 
motors  are  also  successfully  used  for  this  wmrk, 
but  the  great  starting  effort  that  a  series 
motor  will  develop  makes  the  continuous 
current  machines  more  popular  with  the  men, 
especially  where  deep  holing  can  be  carried 
out.  The  current  is  conveyed  to  coal  cutter 
.  motors  by  means  of  long  trailing  cables  well 
protected  from  injury,  and  arranged  so  that 
they  can  be  readily  disconnected. 

The  main  cables  are  generally  brought  to 
switch  boxes  in  the  gateways  at  several  points 


system  mil  survive,  as  the  experience  oi  engi- 
neers points  directly  to  the  great  advantages 
to  be  obtained  in  sub-dividing  the  plant  into 
sections  of  a  reasonable  size. 

Generating  Stations .— A.%  I  have  already 
pointed  out,  the  load  on  many  classes  of  mining 
machinery  is  of  a  very  variable  character,  and 
as  a  result,  the  demand  on  the  generating 
stations  is  not  always  a  satisfactory  one. 

In  some  cases  where  the  haulage  is  con- 
tinuous, and  there  is  a  good  deal  of  pumping, 
a  steady  load  is  maintained  for  long  periods ; 
but  to  diow  that  this  is  not  always  the  case,  I 
have  a  diagram  (Fig.  9)  showing  readings 
which  were  taken  for  three  minutes  from-  a 
dynamo  supplying  three  haulage  engines 
varying  in  size  from  7^  to  25  horss-power. 


Fig..  9. 
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along  the  face  so  that  a  long  face  can  be 
worked  without  using  cables  of  excessive 
length. 

Electrically  driven  air  compressors  are  being 
extensively  used,  and  where  rock  drills  are 
employed  advantage  is  taken  of  the  cheapness 
a.nd  flexibility  of  electrical  transmission  to 
<lrive  the  air  compressors  underground.  Com- 
pressed air  can  be  more  safely  used  than 
electricity  for  coal  cutting  in  very  fiery  mines, 
axkd  electrically  driven  air  compressors  fixed 
some  distance  in-bye  are  also  being  used. 
.There  is  good  reason  to  believe  that  this  com- 
binatioD  of  two  methods  of  transmission  is 
itkely  to  be  largely  employed.  There  are 
numbers  of  other  applications  of  electrical 
driving  in  mines,  and  it  is  interesting  to  note 
that  a  considerable  discussion  has  been  lately 
g'oing  on  among  engineers  in  the  Rand  as  to 
the  relative  advantages  of  driving  large 
numbers  of  stamps  by  one  motor  or  dividing 
them  into  sections.   It  is  likely  that  the  latter 


You  will  see  that  at  times  there  was  no 
demand  whatever.  A  dynamo  running  along- 
side and  supplying  screens  and  washing  plant 
had  a  practically  constant  load  of  90  amperes. 

I  should  like  to  point  out  how  important  it 
is  for  effective  governors  to  be  used  on  the 
engine.  I  have  known  a  case  where  the 
governors  failed  on  a  large  proportion  of  the 
load  being  thrown  off,  the  pressure  rose  from 
500  to  1, 200  volts,  and  a  great  deal  of  damage 
was  done.  Reliability,  good  running,  and  a 
minimum  cost  in  repairs  and  attendance  are 
always  required  in  a  mine,  but  extreme  economy 
in  steam  consumption  is  not  often  attempted. 

The  steam  pressures  available  are  seldom 
more  than  100  lbs.  per  square  inch  at  the  older 
collieries,  and  there  is  often  a  remaricable  dis- 
regard for  the  fact  that  every  ton  of  coal  burnt, 
costs  quite  a  large  percentage  of  its  actual 
selling  value  in  labour,  boiler  repairs,  and 
depreciation.  ^  OOQ  Ic 

In  spite  of  the  above  facts,  in  many  cases  a 
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remarkably  low  cost  per  unit  generated  is 

frequently  obtained  when  there  is  a  steady  load 
extending  over  long  hours.  Capital  costs,  and 
consequently  interest  and  depreciation,  are  kept 
down  to  a  minimum.  Attendance  costs  very 
little ;  for  instance,  an  engine  giving  a  steady 
output  of  perhaps  loo  kilowatts  for  twelve  hours 
a  day,  may  be  looked  after  by  the  fan  engine- 
man. 

In  some  of  the  more  modem  plants  the  out- 
put is  quite  large,  and  high  pressure  steam  and 
condensing  are  available.  Gas  engines  sup- 
plied by  coke  oven  gas  will  probably  be  very 
largely  used  in  the  near  future,  the  reliability 
and  economy  of  the  modem  gas  engine 
placing  it  quite  in  the  front  rank  among 
prime  movers. 

Cables  and  J>utn'6u/ton.— Owing  to  Uie 
fact  tjiat  ccnnparatively  large  powers  are  re- 
quired at  a  considerable  distance  from  the 
source  of  supply,  and  that  in  fiery  mines  a 
pressure  of  more  than  500  volts  is  not  avail- 
able, the  conductors  have  to  be  of  ample  sec- 
tion, and,  in  many  cases,  in  order  to  avoid'  an 
excessive  drop  of  pressure,  the  density  does 
not  exceed  300  to  400  amperes  per  square  inch. 

In  the  shaft  it  is  necessary  to  support  the 
weight  of  the  cables,  and  this  is  usually  done 
by  fixing  them  in  a  tight  fitting  casing,  or  by 
cramping  them  between  stout  wooden  cleats 
which  are  securely  fastened  to  the  walls  of  the 
shaft.  Armoured  cables  are  generally  pre- 
ferred for  shaft  work,  the  armouring  helping 
to  support  the  weight  of  the  cable,  and  taking 
the  stress  off  the  insulation  and  the  conductors. 

In  the  mine  the  cables  have  to  be  carried  in 
various  ways,  according  to  circumstances,  but 
the  most  usual  method  is  to  hang  them  by 
means  of  cleats  or  leather  thongs  from  the 
timbering.  Armoured  cables  hung  in  this 
manner  are  remarkably  free  from  serious  in- 
jury, but  where  there  is  a  danger  of  damage 
owing  to  trains  running  away  on  the  inclines, 
or  to  falls  of  roof,  they  have  either  to  be  buried 
in  the  floor  or  specially  protected. 

The  shaft  cables  are  generally  brought  to  a 
distributing  point  at  the  pit  bottom,  from  which 
the  cables  to  the  various  districts  radiate.  It 
is  the  best  practice  to  build  this  distributing 
room  of  brick  entirely  fireproof,  switchboards, 
or  pillars  similar  to  those  used  for  tramway 
work,  being  arranged  so  that  the  cables  can  be 
conveniently  coupled  up.  Where  possible  the 
engine  planes,  where  trains  are  continually 
passing,  should  be  avoided,  the  cables  being 
carried  along  the  travelling  roads  that  are 
used  by  the  men.   Branches  are  made  in  suit- 
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able  jointing  boxes  or  in  brickwork  duftribufing 
rooms,  similar  in  a  smaller  scale  to  that  at  the 
pit  bottom.  For  coal  cutters  and  portable 
motors,  such  as  dip  pumps,  the  cables  are 
brought  to  a  fixed  switch  box,  and  flexible 
cables  carried  on  to  the  motors.  The  efficient 
earthing  of  all  armouring  and  of  the  cases  of 
switches  and  motors  is  an  extremely  impOTtant 
matter,  and  I  am  glad  to  say  that  this  is  re- 
quired by  the  Home  Office  to  be  efficiestt): 
maintained.  In  my  own  practice  I  always 
employ  separate  cramps  and  conductors  lo 
make  efficient  contact  between  the  outnconr- 
ings  where  junction  boxes  are  fitted. 


STATISTICAL  ABSTRACT  FOR  THE 
UNITED  KINGDOM. 

The  SUtistical  Abstract  for  the  United  Kbedon, 
just  published  (Cd.  2622)!  gives  in  soccinct  and  antior- 
iutire  form  much  of  the  data  necessaiy  to  ottm » 
trustworthy  view  of  the  condition  of  the  Uiiiud 
Kingdom,   The  abstract  opens  with  figures  as  b 
Imperial  revenue  and  expenditure  which  show  the 
enonnons  growth  of  the  national  charges  in  nasi 
years.    The  period  covered  is  for  the  years  coded 
March  31,  1890-1,  to  the  same  date  of  1904-5.  ^ 
1890-1  the  receipts  into  the  Ezcheqoer  amounted  to 
j£'89,489,ll2,  in  1904-5  they  bad  risen  to£  I43,3:0r|0t' 
an  increue  of  j^53,88i,292.   The  tevenae  &wn  Ck- 
toms  rose  firom  j£'i9,48c^ooo  to  ;f  35,730,000;  Asa 
Eidse  from  ^^24,788,000  to  ;f30,7so,ooo; 
Property  and  Income  Ttx  fiwn  ^^13,250,000  to 
^31,250,000;  from  Post  OflSce  from /9,88o^ooo  to 
2't6,ioo,ooo.   On  the  other  hand,  the  cost  of  ik 
army  increased  from  ^^17,550,023  to 29,163,838;  of 
the  navy  from  j£'i4,i25,358  to  jf36,830,ooo;  of  Ik 
Civil  List  and  ci^il  administtalion  from  jtir,63r.55' 
to  ^^28,843,630;     of  payments   to  local  tanlica 
accounts  from  nothing  to  jCi, 156,867 ;  of  ^ataoij 
education  from  ;Cs,a93,703  tOj^i4,235,728.  Coast 
to  particulats  of  Costoms  receipts,  coal  and 
gave  nothing  imtll  1901-2 ;  in  1904-5  cool  ytdded 
j^2,052,774  and  stigar  jf6,io6,387.  The  yidd  fn" 
the  tobacco  duty  Increased  as  between  1890-t  nd 
1904.5  from  ;^9.533  888  to  /"is. 184,767,  a** 
tea  from  ^^3,412,258  to  ^8,271,866;  bnt  the  jidd 
from  wine  and  foreign  and  colonial  spirits  wis 
So  with  the  beer  and  spirit  dudes,  both  were  Jes)"" 
*9^-5  than  in  the  preceding  year,  but  cooaitpi^ 
larger  than  in  1890-1, 

A  very  suggestive  part  of  the  abstract  is  that  vli>^ 
gives  the  gross  amount  of  income  in  classes  btanf^ 
under  the  review  of  the  Inland  Revenue  DepattaeB 
for  the  purposes  of  the  income  tax.  Talmg 
period  as  from  1891-2  to  1903-4,  it  wiS  be  fbosd  iM 
the  assessment  Qi|llaodS)^Uis3lQl3@U^57J9'-^'^ 
to  ;CS3>493i253.   The  fidl  in  En^&hn  bMt<" 
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jf4r,iZ9,907  to  /36»9»,938, '  in  Scotland  fitu 
;f6,3i8,58i  to  if 5.85ai773,  in  JwUndfixmi  ;f9,943,358 
to  ;£^9>7>7.542i  Uie  &n  hi  Ireland-  being  nrach  lest 
rdatiT^  than  in  Eiqiland  and  Scotland.  On  the 
other  hand,  "  Houses,  &c."  have  risen  from 
;(£"i43,l46,i77  to  ;^iQ7.963f*3S.  the  inaease  in 
England  being  from  jf  125,945,646  to  ;^I74,652,9I2, 
ID  Scotland  rrom  13,425,504  to  ^^18,556,183,  and  in 
Ireland  from  /3,775,037  10^^4,754,140.  The  profits 
of  basinesses,  &c.,  have  increased  in  England  from 
jf239>>73>045  to  ^317,136,464,  in  Scotland  from 
jf2S,993,34i  to  £Z9fiS^Mi^  and  in  XreUnd  from 
j^8,752,7o6  to  ;£^I(^425,I96.  Noteworthy  items  are 
the  increases  in  the  salaries  of  Govennnent,  corpora- 
tion, and  pnblic  company  officials  in  England.  In 
i89t>3  salaries  of  Government  oSidals  in  England 
amounted  to  only  ^f  ifr,o6o,ooo;  in  1903-4  they  bad 
risen  to  j£'3i,303,534.  The  increase  in  Scotland  was 
from ;f 291,475  to  ^^300,870  only;  whilst  In  Ireland 
there  was  an  actual  decrease,  the  amount  paid  in 
1891-2  being  ;^i,043,404,  and  in  1903-4  ^1,025,910 
only.  The  increase  in  the  salaries  of  corporation 
and  public  coaipany  officials  has  been  very  heavy 
in  all  three  countries;  in  England  from  ^27,171,032 
*o  ;^S4.484.5'4f  Scotland  from  jf3,459,»30 
to  jf6,397,i33,  in  Irdand  from  ;f  1,433,808  to 

It  is  the  sanw  with  load  taxation.  In  i888-9  the 
ontstanding  loans  of  local  aathorities  'amounted  to 

j^i 95,442,397,  in  1902-3  they  had  increased  to 
j£'3 70,607,493.  The  expenditure  in  relief  to  the 
poor  had  increased  from  ;f8,366,477  to  jf  13,609,570, 
school  boards  expenditure  from  ;C5,339.324  to 
^^13,488,433 ;  town  and  municipal  authorities  for 
police,  sanitary,  and  other  public  works  from 
jf  29,002,514  to  ^79,995,031 ;  Rnnl  District  Councils 
xptxi^g  £603,J24  ia  1888-9,  against  ;fi,799»632  in 
1903-4.  And  so  under  every  other  hi»d.  The 
total  expenditure  of  local  authorities  which  in 
■888-9  vas  j£'54,076,76o  had  increased  In  1903*4  to 

jfi28,968,743- 

Turning  to  the  value  of  total  imports  fixnn,  and  of 
total  exports  to  the  principal  foreign  countries  and 
British  possessions,  it  will  be  found  that  our  trade 
with  Russia  shows  considerable  and  fairly  steady 
expansion.   In  1890  our  total  imports  from  Russia 
amounted  to  jf23,750,86S,  in  1904  they  had  increased 
to  j£  3 11402,838  ;  in  the  same  years  the  exports  were 
j^8,846,o54  and  ;i'i5,285,i57  respectively,  so  that  in 
the  fourteen  years  the  imports  had  increased  by 
about  40  per  cent.,  and  the  expats  had  nearly 
doubled.  In  the  same  period  our  imports  from 
I>enmark  more  than  doubled  from  jf7,753,389  to 
j^i6,ioi,8o8,  exports  increasing  from  j£'2,928,oo6  to 
^4,031,248;  our  imports  from  Holland  increased  from 
^^25,900,924  to  ^'34,689,639,  but  our  exports  fell  from 
j^i6,445,992  10^^12,909,663.  Our  bnporU  from  France 
increased  Bom  ^44,828,148  to  ^51,107,046,  but 
exports  decreased  from  ;^24,7io,8o3  to  ^^2 1,702,405. 
""With  Germany,   there  was  improvement  in  both 
directions.   Imports  increased  from  jf  26,073,331  *o 


/33.944v32«.  «>d  exporti  from  ;f30,5i6,a8i  to 
/36,427,85a  Imports  from  the  United  States  showed 
great  expanrion,  from  ^971283,349  to  £t  i6,025,3S7> 
but  exports  fell  from  jf46,340,oi2  to  1^391272,433. 
Turning  to  the  Colonies,  our  trade  with  Canada 
shows  considerable  expanrion.  In  1890,  the  imports 
amounted  to  [2,010,162;  in  1904,  they  had  in- 
creased to  ^^22,621,164;  whilst  the  exports  to 
Canada  rose  from  ;f  7,809,809  to_jfi2,248,342.'  The 
imports  from  Australia  increased  from  ^20,992, 185 
to/23,568,918;  bnt  the  ezp(Mt8lti!fromj^2i, 750,705 
10/19,841,230.  baportsftomNew  ZesAmd  increased 
^ota  /8,347,430  to  /tz,74f,5io,  and  exports  from 
/3,705,438  to  /6,897,4sa  Britidi  India  shows  less 
rafad,  but  not  inconsiderable  expansion.  In  1890,  thie 
imports  were/32,668,797 ;  in  1904  they  had  increased 
to  /36,472,636 ;  the  exports  for  the  respective  years 
bdng  /3S.230,ii4  "id  /4i,544,494.  Taking  the 
total  of  British  possessions,  the  imports  increased 
from /96,i6i,2i4  to /■l20,oi8,4o6;  and  the  exports 
from  ^94,522,469  to  /■l30,783,496;  whilst  the 
imports  from  ftmign  countries  increased  from 
j^3>4'S3°>7^3  to/'43i,020,222,  and  the  exports  from 
/233.729,649  to/250,231,825.  The  advance  in  the 
value  of  the  total  imports  and  exports  of  merchandise 
at  the  ports  of  liverpocd  and  London  has  been  very 
close.  In  1890,  for  laverpool,  the  6gures  were 
/226,3i8,5o8 :  and  in  1904,  ^262,463,869.  For 
London,  in  the  earlier  year,  /233,528,425,  and  m 
1904,  /269,47i,757. 

Turning  to  population,  that  of  Scotland  exceeded 
that  of  Ireland  for  the  first  time  in  1901,  when  it  was 
4,483,880,  as  against  4,445,630,  and  in  1905  the 
change  to  the  disadvantage  of  Ireland  had  increased, 
the  population  of  Scotland  having  risen  to  4,676,603, 
and  that  of  Ireland  fallen  to  4,388,107.  The  follow- 
ing figures,  showing  the  shifting  of  population  in  the 
three  Idngdoms  in  the  last  half  centnry  are  note- 
worthy:— 

ZnffUnd  and  Walet.   Scotland.  Ireland. 
185 1    17.927,609  „  2,888,743  6,552,385 

1905    34,'5«.977  ..  4,676,603  „  4,388»i07 

The  rate  per  1,000  of  the  population  married  in 
England  and  Wales  in  1890  was  30-2,  in  1904,  28-0 ; 
in  Scotland,  in  the  same  years,  the  fall  was  from  30-4 
to  28'6,  but  in  Ireland  there  was  increase  from  22*3 
to  23-6,  which  still  leaves  Ireland  much  below  the 
rest  of  the  kingdom.  The  death-rate  in  England 
and  Wales,  taking  the  same  year,  fell  from  19  5  to 
i6'3,  and  in  Scotland  from  197  to  i6-8,  but  in 
Ireland  it  was  practically  stationary,  18-2,  as  against 
i8-i.  Marriages  in  England  and  Wales  show  a 
ttiflbg  decrease  from  15-5  to  15*3,  in  Scotland  a 
trifling  increase  from  137  to  13-9,  and  in  Ireland'a 
more  substantial  rise,  from  8-9  to  10-4.  Tbennraberof 
male  criminal  offenders  committed  for  trial  in  England 
increased  from  to-075in  189010  iri47itti904,  and  in 
Scotland,  from  i  ,909  to  2,353,  but  in  Ireland  they  fell 
from  1,728  to  1,566.  The  number  of  paupers  in 
receipt  of  relief,  taking  one  day  in  the  winter,  in 
England  and  Wales  in  1S91  was  774,905y'and  in 
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■9<^3>  914J43 ;  ScoUand  the  increase  was  ffom 
93,389  to  1 10,436,  but  in  Ireland  there  was  a  decrease 
.from  106,710  to  102401.  Irelutit  continues  to  fur- 
.si^  the  greatest  number  of  emigiants  in  proportkm 
to  Iwr  pt^atioD.  Of  tbe  nnmber  of  Ei^Hsh, 
Scotdi,  and  Irish  pauengers  that  left  tbe  United 
.Kingdom  for  conntries  out  of  Europe  in  1904, 
.175.733  English,  37,445  Scotch,  and  58,257 
Irish.  The  corresponding  figures  for  1890  were 
139,679  English,  20,653  Scotch,  and  57,484  Irish,  so 
that  with  a  population  nearly  half-a-million  smaller 
in  1904  than  in  1890  the  Irish  emignitioD  was 
larger.  The  larger  number  of  the  emigrants  go  to 
.the  United  States.  Taking  last  year,  146,445  vent 
to  the  United  States,  5,486  to  other  foreign  conn- 
tries,  69,681  to  British  North  America,  13,910  to 
Australia  and  New  Zealand,  36,818  to  British  South 
■JUrica,  and  9,095  to  other  British  odomes  and  pos- 
icssionii. 


CAPE  EDUCATION:  ITS  DIFFICULTIS;& 
AND  DEVELOPMENT.* 

In  1652,  under  the  leadership  of  Van  Riebeek, 
■  permanent  settlement  was  made  at  the  Cape  of  a 
number  of  servants  of  the  Dutch  East  India  Com- 
pany, most  of  them  soldiers  and  sailors,  and  many 
not  of  Dutch  origin.  Severe  restrictions,  imposed  in 
the  interests  of  the  company,  hampered  the  energy  of 
these  settlers,  even  sea-fishing  being  restrained,  and 
the  colcHiists  being  compelled  to  follow  a  pastoral 
and  agricultural  life.  The  Huguenot  exiles  in  1688, 
few  in  numbers,  bnt  numerous  in  proportiui  to  tbe 
whole  population,  1^  intennarriage  with  the  original 
settlers,  affected  strcmgly  the  subseqaent  character  of 
the  race,  and  the  forcible  suppression  of  their  own 
language  led  to  the  modification  of  the  adopted  one 
into  the  interesting  form  now  surriving  in  "  the 
Taal." 

In  the  absorbing  cares  of  a  new  settlement,  little 
attention  was  paid  to  education,  and  the  ofKce  of 
schoolmaster  was  for  many  years  combined  with  that 
of  "  Ziekenrooster,"  or  sick  visitor ;  later,  with  that 
of  "precentor"  to  a  country  church.  The  disturbed 
state  of  Europe  at  the  close  of  the  eighteeath 
and  the  beginning  of  the  nineteenth  century  aflected 
the  Cape,  leading  to  its  passing  finally  under 
English  rule  in  1806.  The  arrival  of  the  British 
settlers  in  1820  introduced  a  new  clement  into  the 
population  of  the  Eastern  Province,  giving  it  a 
distinctive  character  to-day.  Although  a  few  school- 
masters were  imported  from  Scotland  in  1822,  and 
the  South  African  College  founded  in  1829,  there 
was  no  organised  scheme  of  education  until  the 
introduction  in  1839  of  the  "  Herschel  System," 
based  upon  certain  recommendations  of  Herschd, 
the  astronomer,  who  resided  at  the  Cape  from  1834 

■  Paper  read  by  thv  Rtv.  W.  E.  C.  Clarke,  M.A.,  before 
Section  L  of  tbe  meeting  of  the  Britiah  Auociation  at  Cape 
Town. 


to  1838.  A  Supetintendent-GenenU  was  appoanted, 
Mr.  Rx>se-Innes,  who  acted  as  inspector  of  all  acbook 
fiw  twenty  years.  Certahi  '*  EitaMished  "  sdxNb, 
entirely  supported  Government,  provided  iostrac- 
tioa  to  the  bmgher  children  in  English.  Other 
achooli  receiving  subridy  oofy  were  cdkd  aided" 
schools.  The  great  diffictdty  continued  to  be  die 
provision  of  education  for  a  thin  popolatioa  scattered 
over  an  enormous  pastoral  area.  The  itinesant 
schoolmaster  was  ch^Sy  employed,  teaching  a  fev 
months  here  and  a  few  months  there,  imparting  m 
that  brief  period  all  the  instruction  many  childrcB 
ever  had.  The  pastoral  habit  and  the  isolatioa  of 
the  farmhouses  tended  to  develop  that  character  of 
independence  so  marked  in  the  fiuming  commonity 
hMlay.  For  the  problem  of  providing  edocatinfi 
for  the  rural  population  various  solutions  have 
been  dStnd  by  Education  Commissions  and  expeitt 
from  time  to  time,  bnt  the  question  is  stiU  a 
most  serious  one.  The  progress  of  edacatii»  dniig 
Mr.  Rose-Innes's  term  of  office  was  qdet  and  steady, 
the  most  remarkable  development  taking  place  to- 
wards the  close  of  that  period  in  tbe  appointment  of 
a  Board  of  Seven  Examiners,  the  nucleus  of  the 
present  University  of  the  Cape  of  Good 
Certificates  were  to  be  granted  of  a  standard  cones- 
ponding  to  that  of  a  degree  in  arts  in  UmvcraUes 
in  the  United  Kingdom. 

When  Dr.  D^e  assumed  office,  in   1859,  the 
"  Herschel  System  "  had  {wacticaUy  served  iu  pv- 
pose,  and  an  Edncaticm  Comn^snon,  appointed  s 
the  eariy  sixties,  led  to  the  Education  Act  of  186$, 
the  basis  of  ttte  system  in  operation  to-day.   A  local 
guarantee  was  first  necessary,  and  the  Govenunent 
subsidy  was  to  be  on  the  principle  of  poond  for 
pound  for  schools  for  the  children  of  such  parents 
as  could  afford   to   pay  half   the    cost.  Other 
schools  of  a  lower  class  were  designed  for  the 
poorer  Europeans  and  the  aborigines.    A  Board  of 
Guarantors,  appointed  every  three  years,  was  re^xa- 
sible  to  the  Govemmoit  for  tbe  proper  conduct  of 
each  school,  but  the  weakness  of  the  whole  system 
lay  in  the  want  of  provinon  for  cmtinnity  and  per- 
manent buildings.  The  highest  tribute  to  Dr.  Diak'i 
administration  lies  in  his  success  in  oifisting  in  the 
management  of  the  schools  the  co-(^>eration  of  10 
many  of  the  best  representative  men  in  tbe  colooj-. 
In  the  larger  centres  the  ^tem  worked  satis^Ioril^. 
but  in  small  villages  and  country  districts  the  tile  of 
the  school  was  often  precarious.    In  1872  the  ap- 
pointment of  two  deputy-inspectors  relieved  tke 
Superintendent-General  of  that  part  of  his  duty.  Ii 
the  following  year  came  the  establishment  of  the 
University,  superseding  the  old  Board  of  Eaamiam. 
It  was  to  be  an  Examining  University,  l&e  the 
London  Univeid^,  granting  d^rees  in  art^  bv, 
&c.,  and  certificates  in  land  surveying.   Giants  woe 
to  be  issued  to  certain  institutions  preparing  far  thee 
higher  examinations,  but,  unfortunately,  stiU  oa  the 
pound  for  pound  basis. 

In  dementary  educatioo  the  l^k   of  teachoi 
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condntwd  to  be  the  great  obstacle.  The  estaUiidi- 
ment  oF  a  Nonnal  InatitutioD  in  1840  had  pro- 
doced  notUng,  and  the  attempts  at  develoinng 

a  pupil-teacher  sj-stem  had  also  failed  to  remedy 
the  defect.  In  iS;^,  the  Butch  Refonned  Church 
established  a  Normal  College,  which,  under  Mr. 
Whitton,  has  rendered  great  services  in  the  last 
twenty-five  years.  Denominational  effort  had  also 
contributed  its  share  to  the  development  of  education, 
the  Diocesan  College  at  Rondebosch  being  the  most 
distingoished  of  such  iDstitnti(nis ;  but  many  others, 
although  entirely  minded  by  Government,  domg 
excellent  woric,  and  holding  their  own  in  compe- 
titi(ni  with  the  more  fortunate  VvkiSc  Schools. 

Another  Education  Ccmunisnon,  in  1879,  advised 
the  division  of  the  fonctions  of  the  Snperintendent- 
General  between  two  officials,  an  increased  number 
of  inspectors,  the  removal  of  language  restrictions 
in  the  medium  of  instruction,  and  the  substitution  of 
corporate  bodies  with  rating  powers  for  boards  of 
guarantors.  Parliament  gave  effect  to  some  of  these 
recommendations,  but  the  guarantee  system  was  left 
nnchanged. 

An  Inspector-General  of  Schools,  Mr.  Ross, 
appointed  in  1882,  pnUisbed  a  report  of  remaricable 
importance,  pointing  out  esp^tally  the  unique 
character  of  the  Education  Departmoit  as  an 
antoctacy  in  the  midst  of  responsible  government, 
and  indicating  the  question  of  rural  education  as 
the  chief  difficulty,  and  the  training  of  teachers  as 
the  most  urgent  want.  He  advised  the  employment 
of  itinerant  teachers  for  remote  districts ;  but  the 
longer  experience  of  Dr.  Dale  led  him  to  describe 
this  suggestion  as  impracticable,  as  such  a  "  vaga- 
bond "  life  had  failed  to  attract  competent  men.  He 
preferred  the  subsidising  of  private  farm  schools, 
with  CA'en  five  children  enroUed.  Other  criticism 
at  this  time  called  from  him  a  defence  of  the  gnar- 
aQtM  system,  as  providing  a  check  on  extravagance 
and  seeming  the  aid  of  those  chiefly  interested  in  the 
success  of  the  sdiools. 

Another  Edscation  Commission  in  1891,  besides 
suggestions  affecting  the  agricultural  population, 
technical  education,  and  the  question  of  school 
boards,  noade  the  following  pronouncement  on 
the  language  question  The  choice  of  the 
lingnistic  medium  and  the  decision  as  to  whether 
it  sboold  be  double  or  single  seems  to  be  a  matter 
fairly  within  the  parents*  sphere,  and  neither  the 
Education  Department  nor  any  School  Board  should 
be  empowered  to  mahe  either  Dutch  or  English 
the  sole  medium  of  instruction  in  any  schooL" 
Parliament  had  already,  in  1882,  removed  all  lan- 
guage resttictions. 

The  £act  that  the  Superintendent-General  has  been 
an  autocrat  has  had  this  advantage,  that  each 
occupant  has,  during  a  long  term  of  office,  been 
enabled  to  develop  a  consistent  policy.  The  person- 
ality of  the  present  Superintendent-General,  who 
took  office  in  1892,  has  impressed  itself  strongly  on 
Cape    Education.   The   thorough  -cvganisation  of 


elementary  education,  (he  development  of  an  extev^ 
nve  pninl-teacher  ^tem,  and  the  tndning  of  teachers 
have  achieved  great  results.   The  latest  Blue-book 

shows  2,700  schools  in  operation,  1,400  of  these 
being  for  European  children,  with  an  enrolment  of 
over  60,000 ;  there  are  28  inspectors,  besides  a  num-' 
ber  of  departmental  instructors  in  special  subjects. 
Notwithstanding  the  large  increase  in  the  number  of 
schools,  the  percentage  of  certificated  teachers  in 
those  for  Europeans  is  71,  the  proportion  bdn^ 
lowered  by  the  lowest  class  of  schools. 

This  satisfactory  result  has  been  achieved  partly  \^ 
the  devdopment  of  training-schools  and  other  means- 
of  histnicti'n  for  pujnl-teachers,  and  also  by  an- 
extendve  system  of  Vacation  Courses  of  Lectinvs  by 
experts  for  the  improvement  of  teachers  in  schools. 

The  development  of  boys'  and  girls'  handiwork 
has  been  a  marked  feature  of  the  new  rigime,  and  an 
annual  exhibition  of  work  and  departmental  examina- 
tions in  this,  as  well  as  in  science  and  other  snbjecti'r 
have  proved  a  great  stimulus.  But  as  regards  such 
l^ls  and  incentives,  local  examinations  instituted  by 
tM  University  have  for  years  provided  a  field  for 
competition  among  all  schools,  and  ha%-e  been  so 
sought  after  to  assume,  in  the  oi^nion  of  some,  an 
'undue  degree  of  importance. 

Cape  education  luts  all  along  developed  very  much 
on  its  own  lines,  and  it  has  been  the  merit  of  the 
administration  throughout  to  move  forward  less  by 
radical  changes  than  by  adaptation  of  existing 
methods  and  machinery.  This  is  evidenced  in  the 
remarkable  increase  in  good  school  buildings,  a  result 
gained  in  spite  of  the  want  of  continuity  in  the  school 
committees,  and  without  sacrificing  the  pound  for 
'  pound  principle.  The  Building  Loan  Scheme  is  pro- 
bably Dr.  Muir's  most  successful  achievement.  From 
the  outset  secondary  work  was  ounbined  with  primary 
in  the  better  schools,  but  during  the  last  few  years- 
between  thir^  and  forty  High  Scho(ds  have  been 
established,  with  a  special  curriculnm  arranged  fu- 
them,  leading  up  to  the  matriculation  certificate  of 
the  University.  The  new  Education  Act,  while  re< 
taining  committees  for  individual  schools,  will  prc- 
vide  School  Boards  for  municipalities  and  large  areas, 
with  rating  powers  and  with  control  over  the  com- 
mittees in  their  area.  One-third  of  each  Board  is- 
nominated  by  Government. 

A  few  institutions  preparing  for  the  University 
certificates  and  degrees  were  subsidised  under  the 
Higher  Education  Act  of  1874,  but  as  the  number  of 
students  increased,  the  idea  arose  of  unitmg  the  work 
of  thesa  separate  colleges  into  a  Teaching  University. 
While  vested  bterests  and  keermess  of  rivalry  have 
hitherto  prevented  such  unification,  the  development 
of  these  separate  colleges  has  proceeded  rapidly,  and 
it  seems  likely  that  the  Teaching  University  of  the 
future  will  consist  of  certain  constituent  colleges. 
That  these  sball  not  be  too  many,  and  that  their 
relation  to  the  University  shall  be  a  satisfactory 
one,  are  the  difficulties  involved  in 
The  Rhodes  Scholarships,  while  beneBting  the  indi- 
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yidual  holders,  will  also  further  Higher  Education  if 
made  post-graduation  KhoIarEbips ;  in  the  origiiutl 
scheme  they  might  have  tended  to  do  actual  injury 
to  Higher  Education  in  the  colony. 

A  School  of  Mines  was  instituted  at  the  South 
Aftican  Ctdlege  in  1896,  and  the  students  nov 
complete  their  course  at  the  Johannesburg  Technical 
Institute. 

Whilfl  the  progress  of  edacatim  has  thus  proceeded 
satisfactorily  along  various  lines,  it  cannot  be  said 
that  the  position  of  the  teacher  has  improved  in  a 
corresponding  degree.  It  is  true  that  the  increased 
influence  of  the  body  of  teachers  is  the  most  remark- 
able fact  in  modem  education,  and  the  Union  of 
Cape  Teachers  in  the  South  African  Teachers'  Con* 
ference,  with  its  branches  all  over  the  country,  has 
enabled  them  to  speak  with  a  strong  voice  on  im- 
portant questions,  and  to  combine  for  purposes  of 
mutual  defence ;  but  it  is  matter  for  regret  that  so 
great  a  proportion  of  time  and  interest  has  been 
devoted  in  their  meetings  to  questions  of  salary, 
{>ension  allowances,  and  other  factors  malting  for  the 
comfort  of  their  position.  It  should  not  be  necessaiiy 
for  teachers  to  have  to  assert  their  rights  and  to 
impress  their  claims  on  the  rest  of  the  community. 
The  new  Education  Act  arranges  for  greater  security 
of  tenure  and  for  improvement  of  salaries,  but  satis- 
lactory  provision  has  jet  to  be  made  for  pension  on 
letirement.  '  ■  The  teacher  should  be  removed  beyond 
fear  of  want  and  ajudety  about  financial  concerns. 
The  community  is  not  bi  a  healthy  condition  in 
which  education  Is  not  held  in  honoar." 


FUR  AND   SKIN   DRESSING  IN 
AUSTRALIA.* 

Although  considerable  quantities  erf*  opossum, 
^rallaby,  and  other  marsupial  skins,  together  with  a 
fair  prcportion  of  bird-skins  and  various  kinds  of  fur, 
are  annu  illy  exported  from  the  Commonweal  tb,  nearly 
the  Mthole  of  which  is  sent  out  in  an  undressed  con- 
dition, instead  of  being  put  up  in  a  finished  stale  and 
■consequent  securing  increased  employment  and  re- 
muneration for  those  engaged  in  the  industry.  At 
present  there  are  only  a  dozen  sktn-dressing  estaUish- 
ments  in  Australia,  yet  the  value  of  the  undressed 
skins  exported  during  1904  was  /i86,759.  This  does 
not  include  skins  obtained  from  outside  the  Common- 
wealth, nor  those  of  dieep,  rabbits,  or  hares ;  although 
the  two  latter  are  capable  of  being  utilised  for  numer- 
ous industrial  purposes.  Neither  is  leather  made  from 
kangaroo  skios  included.  The  whole  of  the  skins  and 
furs  dressed  in  the  Australian  States  is  intended  for 
the  local  markets,  the  demand  being  greatest  during 
the  winter  season.  To  make  a  good'Sized  rug,  from 
four  to  five  dozen  opossum  skins  are  required,  the 
most  expensive  being  the  black  furs  from  Tasmania. 
There  are  several  kinds  of  opossum  in  Australia,  the 
most  numerous  bring  the  common  opcwsnm,  which  is 

*  Communicated  Ur.  John  Flamaer,  of  Sjrdaeri 
New  Soath  Wales. 


covered  with  a  fine  long  fur,  of  a  woi^y  textore. 
and  of  an  ash-grey  colour..  It  is  generally  tracked 
and  shot  on  clear  moonlight  nights,  when  its  fonn  can 
be  detected  lying  on  the  branches  of  the  trees  fit- 
quented  by  it.  The  mountain  opossum  is  of  a  larger 
size  and  its  skin  is  consequently  more  valuable.  It  it 
found  mostly  on  the  great  tablelands  and  on  the  con- 
fines of  the  snow  country  in  which  the  waters  of  the 
Mturay  take  their  rise.  Here  the  trappers  anive  in 
winter- time  and  build  rough  huts,  in  which  they 
remain  for  several  weeks,  issuing  each  morning  in 
search  of  the  tracks  or  clawmarks  made  by  the 
animals  in  the  soft  bark  when  ascending  the  gum- 
trees.  When  these  are  found  logs  are  placed  in  a 
sloping  position  against  the  trees,  and  soon  ibe 
animals  leam  to  run  up  these  on  their  way  to  the 
upper  branches,  where  they  are  easily  tiaf^wd. 
Winter  is  the  best  time  for  hunting  fur-corned 
animals,  the  fur  then  being  thickest  and  most  soft 
and  glossy.  The  skins  of  the  kaola,  or  native  bear, 
a  harmless  animal  about  two  feet  in  length,  the 
flying  squinel,  the  wallaby,  or  brush  kangaroo,  asd 
various  kinds  of  kangaroo  arc  obtained  in  immeaK 
numbers  every  season.  Yet  the  animals  are  soU 
abundant  in  the  unsettled  and  s[>arscly  inhabited 
districts;  ani  in  many  places  "kangaroo  drives " 
are  periodically  organised  for  the  purpose  of  keeping 
down  the  numberi  of  the  strange-looking  marsniaaL 
which  otherwise  would  leave  little  herbage  to  be 
cropped  by  the  sheep  and  cattle  in  the  vidni^. 
Hatypus  skins  are  r^idly  becoming  scarce,  and  ia 
Victoria  the  platypus  is  protected  by  law  all  the  jresr 
round.  The  skin  resembles  that  of  the  otter,  and  is 
sometimes  known  hi  the  trade  variously  as  sflm  or 
golden  otter.  It  is  a  fur  very  pc^ular  for  ladiet' 
winter  wear,  and  when  the  coarser  outer  hair  becomes 
^bby  it  is  plucked  away,  reveaUng  beneath  a  dark 
second  coat  of  beautiful  lustrous  fur  resemUing  tbe 
finest  seal:>kin.  The  platypus  lives  and  breeds  to  a 
burrow,  the  opening  of  which  is  in  tbe  ri^'er  bnk 
below  the  water.  The  water  gradually  rises  ootil  tbe 
terminnsis  above  the  water  leveL  The  burrow  is  line 
rarely  found,  and  tbe  popular  plan  is  to  shoot  tbe 
platypus,  when,  as  is  its  custom,  U  is  quietly  floatiai 
down  with  the  cuneat  in  the  t  wiUght,  or  during  the 
when  the  stream  is  in  flood  and  the  wato-  disctdomtil. 
The  demand  for  hare  and  rabbit  sldns,  in  good  cond- 
tion,  is  practfa»lly  nnlimited,  the  fur  be^g  used  it 
the  manufacture  of  the  felt  hats  now  generally  von- 
The  kangaroo  skin  is  valued  both  as  a  fur  and  for 
the  production  of  leather ;  the  fur,  which  is  sofl  lad 
silky,  is  of  a  reddish  colour.  Although  drested  fsn 
to  the  \-alue  of  /6,462  were  imported  during  I904< 
fur-dressing  in  the  Commonwealth,  as  before  nea- 
tioned,  remains  practically  an  undeveloped  industry, 
so  far  as  export  purposes  are  c<x*cen>ed,  the  eqxxu 
during  the  same  year  not  exceeding  n  valoe  of /iKv 
yet  in  Victoria  and  Tasmania  large  aanbcn  of 
beautiful  rugs  are  annnaDy  mnde  for  tbe  kical 
markets^  where  they  find  rw^  LmmHliitte  and  le- 
mimenUve  sale.  >^igW  fiuWw'ygiUhe  cat, 
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oithT  tiger,  the  ban^coot,  and  other  small  native 
aahnzls,  are  also  ranch  used  for  the  production  of 
small  rugs  and  nuts. 


LABOUR-SAVING  MACHINERY  IN 
CHINA. 

The  conservatism  of  the  Chinese  mth  respect  to 
the  introduction  of  labour-Baring  machinery  in  China 
in  prD\'erl»al,  and  the  chief  reason  given  is  that  the 
introduction  of  such  macbioeiy  would  be  harmful  in 
9  conntiy  where  there  are  millions  of  people  vho  will 
'Starve  if  there  is  the  least  disturbance  of  the  demand 
for  their  labour.   To  argue  that  there  wiD  soon  be  a 
readjust  meat  of  things  in  case  such  machines  are 
introduced,  and  that  the  people  ultimately  would  be 
greatly  benefited,  is  met  with  the  reply  that  milUous 
would  starve  while  the  readjustment  was  coming. 
The  United  States  Consul  at  Hangchau  states  that 
while  there  is  a  great  deal  of  truth  in  this  argu- 
meBt,  the  Japanese  would  seem  to  be  solviitg  the 
firoblem  for  China  by  the  introduction  of  machines 
which  save  some  labour,  though  not  enough  to 
suddenly  dqnive  any  considerable  number  of  people 
of  work.    One  example  of  th»  is  to  be  seen  in  a 
foot-power  cottoa  gin,  which  is  now  qnite  common 
in  some  parts  of  the  country,  where  the  people 
nanufactuie  their  own  cotton  goods  and  handle 
their  own  cotton  crop  generally.    The  old  method  of 
ginning  by  hand  is  infinitely  tedious.    One  of  these 
foot-power  gins  will  enable  a  workman  to  turn  out 
about  one  hundred  pounds  a  day.   The  machines  are 
roughly  constructed  and  very  cheap.  They  will  enable 
their  owners  to  accomplish  far  more  than  they  could 
without  them,  and  at  the  same  time  will  cause  no  dis- 
turbance. They  represent  a  step  in  the  directioii  of 
better  things  in  China's  cotton  world,  but  the  step  is 
not  a  very  long  one.  A  similar  c<mditioo  is  to  be 
foand  in  nlk  reding.  The  Japanese  hare  designed  a 
rilk  reeling-machine  constructed  of  wood,  with  a  few 
Iflaas  eyelets  and  metal  fittings,  which  they  regard  as 
3  considerable  improvement  over  the  old  Chinese 
machines  similarly  constructed.   An  expert  on  the 
Japanese  machine  can  reel  more,  and  better  silk,  in  a 
^ven  time  than  an  expert  can  on  a  Chinese  machine. 
At  present,  however,  the  Chinese  seem  disposed  to 
cUng  to  their  old  machines,  and  the  mass  of  vrotk. 
done  outside  of  the  steam  filatures,  is  done  on  the  old- 
fashioned  Chinese  machine.  The  Japanese  have  coo* 
trtA  of  the  markets  in  the  Hangchau  district  of 
China,  and  over  most  of  the  Chinese  EmfMre,  for  many 
things  of  apparently  small  moment,  and  certainly  of 
small  cost.   This  is  true  of  cheap  classes  of  cotton 
goods,  toilet  articles,  light  hardware,  and  small  goods 
generally.   The  Consul-General  adds: — "It  looks 
very  much  as  though  the  Japanese  were  watching 
the  markets  of  China  very  closely,  not  only  that 
they  may  supply  these  cheap  machines  for  saving 
-some  labour  at  the  present  time,  but  that  they  may 
thereby  pare  the  way  for  greater  improvements  and 


more  radical  changes  which  the  Japanese  themselves 
will  make,  and,  incidentally,  which  will  be  able  to 
advance  their  own  commodal  interests.  It  may  be 
relied  upon  that  each  successive  stage  in  the  changing 
commcFcial  and  industrial  conditions  of  China  is 
carefully  noted  and  acted  upon  by  them.  At  the 
preesent  time  the  Japanese  seem  to  be  the  only 
people  who  are  giving  to  Chinese  markets  that 
close  attention  which  the  control  of  them  necessarily 
entails." 


INTERNATIONAL  FIRE  CONGRESS  AT 
MILAN. 

The  Italian  Technical  Fire  Brigades  Federation  has 
made  arrangements  to  hold  in  Milan,  in  May,  1906,  a 
congress  with  brigade  competitions,  for  thepre^'ention 
and  extinction  of  firea,  under  the  auspices  of  the  civic 
authorities  of  Milan,  and  of  the  committee  of  the 
international  exhibition  to  be  held  there  next  year. 
The  congress,  according  to  the  United  States  Consul 
at  Milan,  is  to  last  seven  days.  The  mornings  will  be 
given  up  to  work,  and  discussions,  and  the  afiemoons 
to  receptions,  visits  to  the  city,  excmsions,  &c.  The 
MQan  firemen  will  give  exhibitions  daring  the  after^ 
nocms,  and  there  are  to  be  reviews  of  the  brigades. 
The  following  are  eligible  to  take  part  in  the  con- 
gress :— Officers  of  any  public  fire  brigade  in  Europe 
or  America,  commanding  officers  of  private  fire 
brigades  for  the  extinction  of  fires,  and  directors  of 
companies,  and  those  of  fire  insurance  societies, 
together  with  all  persons  interested  in  the  develop- 
ment of  defences  against  fires,  such  as  managers  of 
public  and  private  institutions,  owners  of  houses  and 
factories,  or  any  other  persons  equally  interested  or 
involved.  The  competition  will  be  open  to  all  fire 
brigades — municipal,  volunteer,  or  private,  AH 
foreign  members  who  are  not  official  delegates 
of  governments  or  corporations,  and  who  are 
not  members  of  the  central  committee  or  of 
some  of  the  local  foreign  sub-committees,  most 
subscribe  the  sum  of  eight  shillings  towards  the  ex- 
penses of  the  congress.  In  addition  to  medals, 
diplomas,  and  special  works  of  art  offered  by  the 
committee  as  prizes  in  the  various  competitions  of 
the  congress,  money  prizes  will  be  offered  for 
rewards  in  the  tests  between  foreign  brigades. 
Everyone  taking  part  in  the  congress  will  be  pre- 
sented with  a  decorated  souvenir.  All  competing 
members  will  be  provided  with  military  lodgings  free, 
if  they  are  applied  for  in  advance,  though  this  is  not 
extended  .to  visiting  officers.  Horses  will  also  be 
stiU)led  free,  and  provision  will  be  made  for  storing 
apparatus  and  material.  Italian  is  to  be  the  official 
language  of  the  congress,  but  papers  may  be  read 
in  English  if  a  translation  is  filed  with  the  executive 
committee  two  months  before  the  opening  of  the  con- 
gress. Ten  minutes  will  be  allowed  to  each  speaker. 
Entrance  registration  dosea  March  1906,  and 
entries  for  technical  eonuni 
will  close  on  February  i. 
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HOME  INDUSTRIES. 

Hops  and  Hop  Picking,~iyxt  annual  exodus  of 
Ibe  Tcry  poor  from  London  to  the  hop-fidds  began 
last  ireek.  On  Toesday,  Aogost  23,  the  first  of  % 
series  of  heavy-laden  tnuns  left  London  Bridge 
canying  "hoppers"  to  the  Weald  of  Kent.  2t  has 
been  estimated  that  for  the  hop  picking  alone  over  a 
quarter  of  a  million  "strangers"  come  into  the 
different  hop-picking  districts  to  do  it.  "There  are 
thousands,  aod  tens  of  thousands  of  the  poorer 
population,"  said  a  witness  before  the  Royal  Com- 
mission in  1891,  "who  get  a  month's  outing  from 
the  daik  courts  and  alleys  of  London,  and  get  fresh 
ah,  healthy  exercise,  and  profitable  employment,  and 
one  of  their  chief  pleasures  is  a  month  among  the 
hops,  with  the  prospect  of  returning  to  town  richer, 
not  only  in  pocket  but  in  health."  Years  ago  serious 
abuses  were  assodaled  with  these  gatherings  of  the 
"  residunm  "  in  country  districts.  Bat  of  late  there 
has  been  great  improvement  in  the  housing  and  super- 
vision of  these  people.  They  are  for  the  most  part 
lodged  in  well-built  and  well-ventilated  "  huts,"  and 
given  separate  rooms.  These  rooms  have  a  fireplace, 
and  are  well  whitewashed  before  the  pickers  arrive. 
They  have  a  good  sopply  of  clean  water,  and  there 
are  inspectors  to  see  that  food  is  pure  and  good. 
Services  are  provided  for  them  on  Sundays,  and  in 
many  of  the  villages  coffee- stalls  are  organised  by 
ladies  of  the  village  to  provide  cofiee  and  soup  at 
cheap  r^es.  On  the  whole,  and  apealdng  generally, 
there  has  been  marked  improvement  in  the  arrange- 
ments for  the  treatment  of  the  hop-pickers. 

The  Acreage  in  Hops,  and  Price. — The  rrea 
covered  by  hop  cultivation  in  the  United  Kingdom 
was  never  very  large.  No  hops  are,  or  have  bees, 
grown  in  Wales,  Scotland,  or  Ireland.  The  cultiva- 
tion is  confined  to  England,  and  mainly  to  the  four 
counties  of  Kent,  Sussex,  Herefordshire,  and  Wor- 
cestershire. The  latest  acreage  ever  planted  was  in 
1878,  when  it  was  71,000  acres.  Thenit  went  down 
gradually  to  rise  again  in  1885  to  the  same  acreage. 
Since  ^en  the  acres^e  has  fluctnated,  but  the 
tendency  has  been  downwards.  In  1894  tt  was 
59,535  acres,  in  1900  it  had  fallen  to  51,308,  and  last 
year  it  was  only  47r799.  The  price  of  hops  fluctuates 
widely,  but  if  an  average  of  years  is  taken,  the  fall  is 
not  very  marked.  Thus  the  price  in  1885,  when  the 
acreage  was  at  its  maximum,  was  £^  8i>.  per  cwt., 
next  year  it  fell  to  /3  18s.  6d.,  in  1889  it  was 
^4  I  IS.  bd.  In  1882,  one  of  the  worst  crop  years  on 
record,  the  quotation  rose  to  ^21  2s.,  and  in  1888 
touched  bottom  at  ^2  17s.  7d.  Of  the  282,330  cwts. 
of  English  bops  jvodnced  last  year  316,807 
grown  in  Kent,  Sussex  coming  next  with  27,736  acres, 
and  Hereford  third  with  14,101. 

77te  Cost  of  CuUivaiing  There  is  plenty 

of  suitable  la:  d  available  for  bop  cnltivatioD, 
but  its  risks  are  too  great  to  attract.  Moreover, 


the  demand  few  hops  does  not  increase  in  tss^i 
tike  proportion  to  the  growth  of  popnUtioii.  Ik 
cost  of  cultivation  is  veryhcavy.  ThefaBoniEat 
itons  given  by  one  of  the  best  known  of  Kent  gnvef. 
Mr.  James  Selmes.  Taking  one  acre,  asrepreieiitaliit 
of  the  ordinary  area  of  a  hop  plantation,  [doBghiE; 
costs  ^\  ;  harrowing  5s. ;  setting  out  of  plants  tR; 
planting  30s. ;  hop  sets  {that  is,  the  cuttings  pot  in  k;  i 
raise  the  plants  from)  8s.;  manure  ^fJ  its,: 
another  species  of  manure  is  generally  used.  qukIt, 
rape  cake,  ;f  3  ;  the  chopping  of  the  hops  toond  it 
bills  6s.;  the  stakes  put  up  12s.;  tying  ts.;  tk 
stroking  out  of  the  furrows  to  let  off  the  wilctsS': 
the  rent  and  rates,  tncloding  the  extrawdiBarT  tide 
redeemed  j^3 ;  the  eztraordinaiy  tithe  4s. ;  and  tko, 
before  you  can  start  your  acre  of  hops,  yea 
supply  the  poles  for  the  hops  to  grow  upon  far  the  ko 
year,  which  will  come  to  £2-,  an  acre.  That  aite 
j^44  135.  This  expenditure  only  carries  as  far  as  ik 
first  year's  planting.  As  regards  the  second  ne. 
the  items  mount  up  to  5s.,  of  whkb  labw- 
that  u  to  say,  horse  labour  and  mannal  laJxnr— ccis 
to  something  like  /17. 

The  Profits  of  Hop  Owm^.— Roughly  qteaiitf, 
the  hop  grower  has  to  findj^40  per  acre  for  n  t^- 
agecrop.  His  profit  is  derived  friHn  whatembt  an 
get  per  acre  over  and  above  jf40.  Ho»  P**"; 
it  varies  is  shown  by  the  figures  given  ahoK  Bap 
grovring  can  only  be  made  to  pay  by  striMsg  " 
average  of  years,  and  nearly  all  experience  s» 
to  show  that  it  b  in  the  short  cropping  yean  that  * 
losses  of  other  years  are  *-ery  often  made  np.  Ff 
instance,  take  the  high  cost  of  picking  akwe.  Oo 
very  small  acreage  it  has  sometimes  come  »  fc 
much  as  ;f40Oon  alai^cr<q),wbereaiupcmasBato 
crop  of  from  Scwt.  to  7  cwt.  an  acre  instead  of  18  cf. 
it  would  be  reduced  by  half.  Yon  cannot  laydo" 
any  nde  that  because  a  crop  is  a  nnall  one  tho^ 
it  shall  be  a  good  or  bad  on^  or  because  it  is  a 
one  therefore  it  shall  be  a  good  or  bad  one.  Qulii!' 
which  is  dependent  upon  the  atmo^heR,  and 
to  some  extent  affected  by  imports,  are  the  deto*' 
ing  factors,  due  regard,  of  course,  being  had  » 
demand.  And  no  crop  is  more  dependent  npo  1 
weather  than  hops,  perhaps  none  as  much.  Ao<p 
that  has  been  all  its  grower  could  wish  up  towtl™* 
fortnight  of  maturity  may  be  irretrievably  injoK^ 
a  few  days  of  bad  weather  just  prior  to  jaddae.  ^ 
1885,  71,337  acres  produced  only  509,i70cwt-B 
189951,843  acres  produced  661,373 cwt.  IT*}'*' 
in  the  one  year  was  7-14  cwt.  per  acre,  in  thedla 
I3-76. 

Hop  Cultivation  and  labour.— VihtlL  the 
of  the  average  under  hop  cultivation  means  to  k^ 
will  be  understood  from  a  few  comparative  Sps* 
There  is  no  branch  of  agriculture  that  enf*?* 
much  labour  as  the  hop  cultivation,  bot  talt  , 
even  a  fourth.   Its  abandonment  would  * 
tenons  thing  to  the  ogricDllosal  intcRsU  t^ 
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counties  in  which  hops  are  grown,  more  especialljr 
Kent.  Tbe  cost  of  growing  an  acre  of  wheat  is 
about  £^  for  labour  and  £^  for  mannre.  If  you 
take  4^  qrs. — 3^  is  the  average— at  32s.,  the  gross 
valae  would  be  ^7  43.  Putting  the  straw  at  £2, 
would  give  tbe  total  receipts  £^  4s.  Put  at  its 
highest — and  it  would  be  very  high — the  cost  oS 
labour  for  the  acre  of  wheat  would  not  oceed 
per  acre ;  the  labour  <m  an  acre  of  hops  some- 
times  come  to  £iO  per  acre.  Labour  and  manure 
for  the  acre  of  wheat  would,  at  the  highest,  come  to 
£6^  for  the  acre  of  bops  £2f>.  A  hundred  acres  less 
hop  cultivation  in  a  village  means  from  £i,yoo  to 
£t,OO0  less  for  labour.  For  every  three  acres 
grubbed  a  man  must  be  discharged.  Three  acres  under 
hop  cultivation  would  furnish  a  labouring  man  with 
the  means  of  keefring  his  fomily.  It  would  require 
50  or  60  acres  of  pasture  to  do  the  same  thing,  and 
not  very  much  less  of  ordinary  arable  cultivation. 

The  Imports  of  /To/r.— Whilst  the  home  acreage 
under  hops  has  diminished,  the  imports  of  hops  have 
decreased  if  those  of  I904  are  excepted.    Li  1884 
tbe  imports  amounted  to  256,777  cwts.,  in  1894  to 
189,155  cwts.,  in  1900  to  198,494  cwts.,  and  in  1903 
they  had  fallen  to  113,998  cwts.   In  1904  they  ran 
up  to  315,607  cwts.,  but  taking  the  twenty  years, 
and  allowing  for  wide  fluctuations,  imports  dwindled 
notwithstanding  the  decrease  in  the  home  production 
consequent  upon  decreased  cultivation.  The  eiplana- 
tion  is  tobefonndinshrinkingdemand.  Theveryhigb 
price  of  hops  in  1S82— ;^2i  per  cwt. — led  brewers 
to  tarn  their  attention  mote  closely  to  the  cost  of 
production.    They  found  it  pos^ble  by  the  nse  of 
ice  to  Ivew  all  thnngh  tlw  hot  weather;  the 
consumption  of  beer  became  more  rapid,  it  was  no 
I<Miger  necessary  to  keep  large  stocks  for  many 
months,  the  public  taste  i^tered,  and  brighter  quality 
of  beer,  less  heavily  hopped,  came  to  be  preferred. 
Tbe  result  was  that  the  proportion  of  bops  used  to  a 
quarter  of  malt  was  reduced  to  an  amount  estimated 
at  i(  lb.  per  qoarter  of  malt,  or  15  per  cent.   Add  a 
reduction  due  to  a  reduced  consumption  of  malt 
estimated  at  12  per  cent.,  and  the  two  together 
account  for  largely  reduced  demand  and  consequent 
fall  in  price. 

Substitutes  for  J/ops.  — The  popular  idea  that 
many  substitutes  are  used  to  perform  the  wcwk  of  hops 
in  the  mannhcture,  flavom*,  and  keepng  of  beer  does 
not  seem  to  he  well  founded,  at  any  rate,  in  the  case 
of  tbe  leading  breweries.  Lord  Burton  has  stated 
categorically,  "  We  have  no  hop  substitute  in  any 
shape  or  fonn,"  and  be  went  on  to  say  that 
*'  F^actically  no  one  here  (in  Burton)  uses  hop  sub- 
stitutes- Owing  to  the  trade  having  become  so  much 
more  a  *  ranning '  one  (numing  beers  intead  of  stock 
beers),  anA  the  increased  demands  for  light  beers,  the 
consumption  of  hops  per  quarter  has  decreased." 
Many  brewnies,  rince  1882,  are  said  to  ha\'e  made  a 
xeduction  of  quite  20  per  cent.,  on  acconnt  of  the 


hght  beers,  in  the  use  of  hops.  It  is  not,  of  course, 
intended  to  convey  that  substitutes,  such  as  Colombn 
root,  camomile,  quassia,  cberetta,  are  not  used  in  some 
breweries.  There  are  firms  who  ad^'ertise  these  substi- 
tutes, and  there  is  great  difficulty  in  detecting  tbe  use 
of  substitutes,  but  their  use  is  comparatively  small,  and 
confined  to  second-rate  breweries.  For  none  of  the 
substitutes  ecpial  Uie  hop  for  tbe  purposes  for  which 
the  hop  is  used,  which  are— (i)  to  precipitate  or  render 
iosduble,  certain  nitrogenous  ingredients  of  the  wort ; 
(2)  to  preserve  the  beer  1^  preventing  a  renewal  of 
fennentation  during  the  thne  before  it  is  fit  for  con- 
sumption ;  (3)  to  give  it  the  bitter  taste  to  which  the 
public  have  become  accustomed,  and  (4)  to  give  it  a 
delicate  aroma.  None  of  the  various  drugs  advertised  as 
substitutes  for  bops  perform  any  of  these  functions 
except  the  third,  so  that  most  of  tbe  drugs  referred 
to  can  only  be  used  as  substitutes  for  a  small  porttoa 
of  the  hops  which  would  otherwise  be  used.  New 
York  and  Calif<xnian  hops  are  largely  used  by  Burton 
Imwers. 

Jfop  Growing  in  the  Future. — It  may  be  gathered 
from  the  facts  given  above  that  the  acreage  under 
bops  is  not  likely  to  increase.  Imports  keep  down 
the  price  and  the  price  must  be  high  to  give  an 
adequate  margin  for  risk.  The  profit  over  a  series  of 
years  is  not  high  enough  to  attract  the  speculator,  and 
the  prudent  not  already  associated  with  it  shrink 
from  embarking  in  an  industry  which  involves  a 
heavy  outlay  of  capital  that  may  be  lost,  or  much 
lessened,  by  a  few  days  unfavouiable  weather. 
Something  like  £^9  has  to  be  sprat  upon 
eveiy  acre  of  a  well  cultivated  hop  fiekl. 
Now,  taldi^  the  average  yield  of  the  seventeen 
years,  1885-1901,  it  was  8*40  cwts.  per  acre. 
The  yields  ranged  between  I2'76  in  1899  and 
4'Si  in  1888,  and  in  1899  prices  receded  to  such  an 
extent  as  to  leave  no  margin  of  profit  to  the  great 
body  of  growers.  To  cover  tbe  cost  of  cultivation, 
and  assuming  an  average  crop  of  8^  cwts.,  tbe  average 
price  obtained  would  have  to  be  roughly  £^  158.  per 
cwt.  to  coyer  charges.  It  may  be  doubted  whether 
the  average  sales  reach  that  figure.  The  following 
is  from  the  market  report  of  The  Times,  dated 
August  36th,  and  relating  to  Kent  and  Sussex  hops. 
"  On  the  market,  brewers,  attracted  by  the  low 
prices,  are  showing  more  interest  in  the  rcmdning 
1904  hops.  Values  range  from  70s.  to90a.  per  cwt.**' 
It  would  seem  probable  thftt,  taking  one  year  with 
another,  the  hop  .grower  does  not  get  a  substantial 
return  upon  bis  capital,  or  one  anything  like  com- 
mensurate with  the  risk  run. 


OBITUARY* 


Alfred  Watsbhousb,  RJL— M(.  Waterhouse, 
the  eminent  architect.  d^iggedtb9Q^<@>O^P@ut, 
after  a  long  illness,  at  his  residenco^  Yattendon-conrt, 
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Berkshire.  He  was  bora  on  July  19,  1830,  and  edu- 
cated at  Grove-luHise  School,  Tottenham.  He  after- 
wards became  an  architectmal  pupil  of  Mr.  Richard 
Lane,  of  Haachester,  then  travelled  and  studied  in 
France  and  Germany,  until  in  1853  be  began  practice 
on  his  own  account  in  Manchester.  His  first  great 
work  was  the  Manchester  Assize  Court,  the  designs 
for  which  obtained  for  him  the  commission  in  a  hotly 
contested  competition  in  1S63.  The  buildings  from 
bis  designs  in  Manchester,  Oxford,  Cambridge,  Leeds, 
Liverpool,  and  especially  London,  are  many,  and  the 
Katural  History  Museum,  at  South  Kensington,  is 
periups  the  best  known  of  them  alL  Many  of  his 
large  buildings,  soch  as  courts  of  law,  town  halls, 
hosfutals,  mosenms,  clubs,  the  Central  Technical  In- 
st!tnte>  Prudential  Assuruice  Office^  required  ipcdal 
fekill  in  the  planning,  and  in  this  department  Mr.  Water- 
house  was  a  recognised  master.  His  eariiest  works 
are  in  the  style  of  the  Gothic  revival,  but  later  he  con- 
siderably modi&ed  this,  and  at  all  times  he  exhibited 
great  originality  of  treatment.  He  was  elected 
A.R.A.  in  1878  and  R.A.  in  1885,  For  a  time 
he  was  treasurer  of  the  Royal  Academy.  He  becama 
a  member  of  the  Society  of  Arts  in  1901. 


GENERAL  NOTES. 


Cheap  Clothing  in  China.— It  does  not  cost 
much  to  clothe  a  Ctunaman  in  Wuchow.  Reporting 
on  the  trade  of  the  place,  Mr.  Acting-Consul 
'WilMamsoD  (No.  3449,  Annual  Series)  »ays  that  the 
nankeens  worn  are  woven  from  Indian  yam  and  are 
very  popular  amongst  the  poorer  classes  in  the  pro- 
vince, since,  in  sfute  of  the  large  and  increasing 
import  of  fbr^ga  piece  goods,  nine-tenths  of  the 
people  are  too  poor  to  wear  anything  but  native 
cloth,  which,  though  not  any  cheaper  than  the 
foreign  article,  is  far  more  durable  and  suitable  for 
all  seasons.  A  complete  soit,  consisting  of  coat  and 
trousers,  costs,  made  to  order,  about  3s.,  and  worn 
^aily  will  last  a  whole  year.  A  couple  of  such  suits, 
worn  one  over  the  other  in  winter,  is  about  all  the 
■clothing  the  average  peasant'  possesses.  Many  of 
them  weave  the  cloth  themselves  from  Indian  yam, 
hoi  not  to  the  same  extent  in  Kua&gsi  as  in  other 
provinces,  owing  to  the  laziness  of  the  natives.  It  is 
probably  from  this  reason  that  at  the  Industrial 
Institute  at  Wuchow,  the  weaving  of  cloth  has  been 
the  <mly  industry  of  the  many  attempted  which  has 
been  found  to  pay.  It  is  produced  at  a  cost  of  i^. 

yard,  13  inches  wide,  and  finds  a  ready  sale  at 
ifd.  a  yard.  The  weaving  is  done  entirely  by  boys 
between  12  and  15  years  of  age. 

Trade  with  Mokocco.— Mr.  CcmuuI  Maclean's 
report  oa.  the  trade  of  Dar-al-Baida,  for  1904  (No. 


3443,  Annual  Series)  shows  that  the  United  Kin^ 
dom  maintains  hor  position  in  the  markets  of  Monoo^ 
Germany  befaig  third  in  relative  importance,  Frmce 
coming  second.  Of  the  coast  trade  of  the  district,  Ac 
United  Kingdom  took  47-27  per  «ent.,  France  31-Ob 
per  cent.,  Germany  I5'66  per  cent.  The  per  ccatafe 
of  the  total  trade  that  fell  to  the  United  Kingdom  was 
47*27,  against  21-06  for  France,  and  15-66  for 
Germany.  The  per  centage  was  much  the  saate 
throughout  the  consular  district,  which  includes 
Rabat,  Di^-al-Baida,  Gaffi,  and  Mogador.  Owiae 
to  the  drought,  the  exports  for  the  present  year  aic 
likely  to  show  a  considerable  falling  off.  Mr.  Costal 
Hadean  says  that  manufacturers  o(  domestic  sanituy 
appliances,  and  <rf  roofings  suitable  to  withstand  the 
hot  sun  of  somner  and  the  heavy  rains  of  winter, 
should  direct  their  attention  to  the  potentialities  of 
the  market.  There  is  no  great  opening  at  present, 
but  trustworthy  agents  should  be  provided  with 
samples  of  strong,  simple,  and  inexpensive  goods. 
House  and  ittnt  fittings,  such  as  locks,  hinges,  windo* 
frames,  &c.,  are  likely  soon  to  be  required,  and  that 
is  a  growing  market  for  cheap  lines  of  ceady  nuule 
clothes  for  men  and  youths,  owing  to  Morocco  Jews 
and  Jewesses  discsiding  their  native  dress  in  b^tiargf 
European  appareL 

Ehigkation.— During  the  quarter  ended  Jose 
30th,  134,745  emigrants  left  the  United  Kbgdiw 
for  places  outside  Europe.  Of  these  81,843  *^ 
natives  of  the  United  Kingdom,  of  whom  51,35^1 
were  English,  13,515  Scottish,  and  16,972  IriA. 
The  proportion  emigranti  accredited  to  the  several 
parts  of  the  United  Kingdom  per  mflKeB  of  the 
respective  estimated  population  were  as  foUom:— 
England,  1,504;  Scotland,  2,890;  Ireland,  3,866. 
Bat  whilst  Irelsnd  retsins  the  lead  as  the  gtest 
emigrating  section  of  the  Kingdom,  pFoportioaatdj 
the  Iri^  emigration  shows  decrease.  Tbe  proportion 
of  Engli^  emigraUts  showed  an  iocrease  of  it*!  prr 
cent.,  the  comparison  being  with  the  avenges  in 
the  three  preceding  second  quarters,  the  Scottish  u 
increase  of  31-1  per  cent.,  and  the  Irish  a  decreaw  of 
5-2  per  cent.  Turning  to  tbe  statistical  abstract  tl 
tbe  United  Kfaigdcun,  it  will  be  found  t  hat  up  \o  tbr 
erul  of  1904,  a  very  large  impottion  of  the  emignsts 
of  British  nationality  went  to  the  United  States,  »d 
there  b  no  reason  to  suppose  that  alargc  nujoi^iR 
not  going  there  this  year,  but  in  1904,  no  less  tkas 
69,681  out  of  a  total  of  271,435  went  to  British  Xcttb 
America,  and  probably  this  yearns  figures  wOI  sbo* 
an  even  larger  proportion.  Last  year  the  nomhcr 
that  went  to  the  United  States  was  146,445. 
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NOTICES, 


EXAMINATIONS. 

The  Programnie  for  1906  is  now  ready.  The 
price  of  the  Programme  (containing  the  pre- 
vious year's  papers  and  the  examiners'  reports 
on  the  work  done)  is  3d.  Copies  can  be  had 
at  this  price  on  application  to  the  Secretary, 
Society  of  Arts,  Adetphi,  W.C. 

The  Examinations  are  now  arranged  under 
the  following  stages: — Stage  I. — Elementary; 
Stage  II.— Intermediate ;  Stage  III.— Ad- 
vanced. 

The  subjects  include  :  —  Book-keeping, 
Accounting  and  Banking,  Shorthand,  Type- 
writing, Economics.  Precis-writing,  Com- 
mercial Law,  Commercial  History  and  Geo- 
graphy, Arithmetic,  Handwriting,  and  Modern 
Languages. 

The  Examinations  will  commence  on  Mon- 
day, April  a,  1906. 

Before  1905  the  Examinations  were  arranged 
in  two  Grades — Preliminary  and  General.  The 
Preliminary  (Grade  I.)  corresponds  with  the 
present  Elementary  Examination  [Stage  I.]. 
The  Third-class,  and  the  lower  part  of  the 
Second-class  of  the  former  Grade  II.  corre- 
spond with  the  present  Intermediate,  or  Stage 
II.,  and  the  First-class,  with  the  upper  part  of 
the  Second-class  of  Grade  II.,  correspond  with 
the  present  Advanced,  or  Stage  III. 

The  papers  now  set  are  of  the  same 
character  as  those  of  the  previous  years, 
which  will  therefore,  as  hitherto,  form  a  useful 
guide  to  the  nature  and  scope  of  the  Ex< 
aminatioos. 

Candidates  who  have  not  previously  passed 
in  the  Society's  Examinations  are  strongly 
recommended  to  enter  in  the  first  instance  for 
the  Intermediate  Stage. 

The  only  alteration  of  importance  in  the 
Examinations  for  the  present  year  is  in  Short- 
hand. Formerly  all  the  different  Stages  of 
Sl^orthand  were  taken  on  the  same  evenmg. 


The  different  Stages  will  now  be  taken  on  two 
evenings  :  Advanced  (First-class  150,  Second- 
class  120  words  per  minute),  and  Elementary 
(50  words)  on  one  evening ;  Intermediate 
(First  class  100,  Second-class  80  words  per 
minute)  on  another. 

The  alterations  originally  proposed  have 
been  considerably  modified  in  view  of  the 
opinions  expressed  by  the  various  local  Com- 
mittees, and  their  executive  officials,  to  whom 
they  were  submitted.  It  is  hoped  that  the 
^stem  now  ad(^ted  may  meet  the  require-' 
menta  of  the  majority  of  the  candidates. 

Swedish  has  been  added  to-  the  list  of 
subjects  in  Stages  II.  and  III.,  and  the  exam- 
ination in  Danish  will  in  future  be  in  Danish  - 
and  Norwegian. 

In  the  Advanced  and  Intermediate  Stages 
First  and  Second  -  class  Certificates  will  be 
granted  in  each  subject. 

In  the  Elementary  Stage  Certificates  will  be 
given  in  each  of  the  subjects  enumerated. 
These  will  be  of  one  class  <Hily. 
J  Certificates  of  proficiency  will  be  granted  in 
each  grade  to  Candidates  who  pass  in  certain  ' 
specified  subjects  during  a  given  period. 

In  Rudiments  of  Music  Higher  and  Elemen- 
tary Certificates  will  be  given ;  in  Harmony 
Higher,  Intermediate  and  Elementary  Cer- 
tificates. 

A  fee  of  2s.  6d.  will  be  required  by  the 
Society  from  each  Candidate  in  each  subject 
in  the  Advanced  and  Intermediate  Stages,  and 
in  the  Elementary  Stage  a  fee  of  2s.  for  one 
subject,  and  is.  for  each  additional  subject 
taken  up  by  the  same  candidate.  The  fees  for 
Harmony  and  Rudiments  of  Music  are  the  same 
as  for  Stages  II.  and  III. 

Medals  and  Prizes  are  offered  in  each  subject 
in  Stages  II.  and  III.  Full  particulars  wiU  be 
found  in  the  Programme. 

Examinations  are  also  held  in  the  Practice  of 
Music,  and  Vivfl  Voce  Examinations  in  French, 
German,  Spanish,  Portuguese,  and  Italian. 
Por  iufoimation  as  to  these  examinations  refer- 
ence should  be  made  to  the  Programme.^ 
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PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

USES  OF   ELECTRICITY    IN  MINES. 
By  Henry  Willock  Ravenshaw, 

Aiioc.Uem.lDst.C.E.,  Mem.Fed.Intt  M.E. 

Lecture  II. — Delivered  May  22nd,  1905. 

In  my  last  lecture,  I  weot  into  the  question 
of  electrical  transmission  of  power.  I  will  now 
take  a  few  of  the  minor  applications,  some 
of  which  such  as  signalling,  are  almost  of 
equal  importance. 

Electric  Lighiing. — The  electric  lighting 
of  a  colliery  is  generally  independent  of  the 
power  plant,  and,  as  a  rule,  a  continuous  ser- 
vice IB  maintained,  A  pressure  of  220  volts 
direct  current  is  usually  employed,  and  the 
shaft  cables  (in  some  cases  600  to  1,000  yards 
long)  have  to  be  of  ample  section  to  prevent 
an  undue  drop  of  pressure.  As  a  man  is  re- 
quired to  attend  to  the  ventilating  fan  engine 
night  and  day,  the  electric  lighting  dynamos 
are  frequ«itly  so  placed  that  he  can  look 
after  them. 

Owing  to  the  large  amount  of  dust  firom 
the  surface  works,  and  the  general  dampness 
of  the  atmosphere  due  to  steam  from  the 
exhaust  of  the  winding  engines,  it  is  very 
difficult  to  maintain  a  good  insulation  resist- 
ance on  the  surface.  It  is,  therefore,  excel- 
lent practice  to  have  a  separate  dynamo  for 
supplying  the  underground  lightmg.  It  is  a 
curious  fact  that  even  in  a  damp  mine  it  is 
easier  to  maintain  a  good  insulation  under- 
ground than  on  the  surface.  Where  motors 
are  used  at  a  considerable  distance  from  the 
pit  bottom,  it  is  very  convenient  to  light  their 
engine  rooms  and  the  adjacent  roadways  by 
lamps,  in  series,  on  the  power  mains.  Elec- 
tric accumulator  lamps  are  sometimes  em- 
ployed, but  they  are  not  very  largely '  used, 
the  extra  weight  and  first  cost  being  against 
them. 

For  officials  and  inspections,  small  dry 

battery  hand  lamps  are  very  convenient  as 
an  auxiliary  to  the  ordinary  safety  lamp. 
Electricity  has  also  been  applied  to  the 
lighting  of  the  ordinary  oil  safety  lamps,  and 
Messrs.  Johnson,  Claj^am,  and  Morris  have 
kindly  lent  me  a  lamp-lighter  which  shows 
the  expedition  with  which  a  number  of  lamps 
can  be  lighted.  The  arrangement  consists  of 
a  single  cell  accumulator,  and  each  lamp  has 
a  short  piece  of  wire  close  to  the  wick  con- 


nected to  studs  which  can  make  contact  'mth 
the  battery  circuit.  When  the  current  passes 
through  the  wire  it  becomes  incandescent,  and 
lights  the  lamp.  When  the  men  are  going 
down  the  pit,  a  very  large  number  of  lamps 
have  to  be  lighted  for  them,  and  as  they  all 
have  to  be  sealed  and  examined  a  great  deal 
of  oil  is  saved  where  an  electrical  arrangfement 
can  be  used  to  light  each  lamp  as  it  is  issued. 

Signalling. — The  earliest  forms  of  signal- 
ling were  by  word  of  mouth,  and  in  some  pits 
in  Belgium  this  custom  survives  in  the  form 
of  a  short  prayer  for  their  safety,  which  is  sung 
out  by  the  banksmen  when  men  are  descend- 
ing. In  some  parts  of  Durham,  the  banksman 
sings  out,  "  throw  nought  down."  The  some- 
what primitive  "  rapper,"  where  a  hammer 
is  lifted  by  a  wire,  and  allowed  to  drop  on  a 
piece  of  loose  \xtm  plate,  is  still  largely  used, 
but  for  long  distances  these  have  to  be  worked 
by  relays  of  men,  and  the  work  is  very  arduous. 
Electric  signalling  bells  have  now  become 
very  popular,  and  in  some  cases  as  many  as 
twenty  primary  cells  are  used  on  a  circuit. 
In  order  to  prevent  danger  from  sparking^  at 
the  contacts,  the  new  Home  Office  rules  limit 
the  pressure  on  signalling  ciicnits  to  fifteen 
volts  in  fiery  mines.  The  bells  and  k^s  are 
generally  fitted  so  as  to  be  dust  and  damp 
tight.  On  roads  where  mechanical  haulage  is 
employed,  two  bare  wires  are  stretched  over- 
head at  such  a  distance  that  th^  can  be 
pinched  together  with  the  hand.  These  wires 
are  connected  to  a  bell  circuit  so  that  signals 
can  be  transmitted  from  any  point  on  the  road- 
way to  the  engineman.  The  cost  of  primary 
batteries  in  a  large  colliery  is  considerable, 
and  amounts  to  as  much  as  j^do  a  year  for 
material  alone.  Telephones  are  largf^  used, 
but  it  is  remarkable  that  until  quite  recently  a 
large  number  of  collieries  were  not  fitted  with 
them. 

Shot  Firing. — Two  systems  are  In  general 
use  for  electrically  igniting  the  fuses,  namely, 
the  low  tension  and  the  high  tension.  lo  both 
cases  magneto  generators  are  generally  used 
which  are  turned  by  hand,  but,  in  the  case  of 
shaft  sinking,  shots  eire  frequently  fired  from 
the  lighting  circuits.  In  the  case  of  the  low 
tension,  the  current  heats  a  fine  platinum  wire 
which  fires  the  detonating  charge.  A  pres- 
sure of  only  a  few  volts  is  employed,  and  when 
several  shots  are  to  be  fired  the  fuses  are 
arranged  in  series.  With  this  system  it  is 
possible  to  test  for  continuity  of  circuit,  but 
this  advantage  is  somewhatj^iscounted  1^  the 
fiact  that  it  is  pr^ff^hiie^Xyl^^gl^^ 
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tinguish  between  a  complete  circuit  and  a 
short  circuit.  Batteries,  either  primary  or 
secondary,  are  sometimes  used  for  low-tension 
fuses.  With  high-tension  ignition  the  points 
are  a  short  distance  apart,  and  they  are 
generally  coated  with  conducting  and  inflam- 
mable chemicals.  A  pressure  only  of  from  30 
to  150  volts  is  required,  and  it  is  probable  that 
an  arc  is  actually  formed.  In  this  system  the 
fuses  are  arranged  in  parallel.  High-tension 
fuses  are  somewhat  cheaper  than  low  tension, 
and  appear  to  be  the  more  popular  with  the 
officials  who  have  to  use  them. 

Aliernativg  and  Direct  Currents. — Both 
direct  and  alternating  currents  have  been 
largely  used  in  mines  with  success,  but 
experience  points  to  the  fact  that  the  alter- 
nating system  is  the  more  suitable.  Where 
large  powers  are  required,  the  difficulty  in 
breaking  heavy  direct  currents  in  enclosed 
boxes  is  very  great ;  oil  switches  cannot  safely 
be  employed  owing  to  the  quick  break  causing 
a  heavy  rise  of  potential  in  the  circuit,  and  the 
same  objections  apply  to  magnetic  blow- 
outs. 

With  alternating  currents  oil  switches  can 
be  safely  used,  and  this  one  point  alone  is 
sufiBcient  to  give  that  system  a  great  advan- 
tage. The  absence  of  brushes  and  the 
possibility  of  using  squirrel  (»ge  rotors  is  also 
an  advantage,  although  the  modem  motor 
gives  very  little  trouble  at  the  commutator. 

High  pressures  have  no  great  advantages 
for  use  inbye,  as  the  distance  from  the  dis- 
tributing centre  is  not,  as  a  rule,  more  than 
two  to  three  miles,  or  well  within  the  econom- 
ical limit  for  a  pressure  of  500  volts. 

Precautions. — It  is  of  absolute  importance 
that  the  safety  of  the  mine  is  ensured,  and  a 
very  long  step  towards  immunity  from  accident 
is  to  put  down  a  first  rate  plant  in  the  first 
place. 

In  a  colliery  where  capital  expenditure  is  of 
necessity  kept  low,  there  is  a  temptation  to 
buy  in  the  cheapest  market.  Electrical 
machinery,  however,  has  been  reduced  in 
price  to  a  remarkable  extent,  and  there  is  no 
possible  excuse  for  those  responsible  risking 
the  lives  of  men  in  their  charge  by  purchasing 
in  the  very  lowest  market.  I  speak  strongly 
on  this  question  as  I  have  seen  a  great  deal  of 
dangerous  rubbish  in  use,  and  I  am  glad  to 
say  that  the  report  of  the  Home  OfiBce  Com- 
mittee made  a  very  strong  point  of  this 
question. 

Next  to  a  good  plant,  proper  maintenance  is 
of  the  greatest  importance,  the  insulation  of 


every  detail  being  properly  maintained.  All 
plants,  particularly  in  safety  lamp  mines, 
should  be  systematically  and  independently 
inspected  several  times  a  year.  In  safety 
lamp  mines  motors  should  always  be  placed 
in  Uie  intake  air,  and  in  my  own  practice, 
whenever  possible,  the  motor  rooms  are  used 
as  lamp-lighting  stations,  so  that  special  pre- 
cautions are  taken  to  keep  them  free  from  gas. 
The  question  of  enclosed  motors  is  an  im- 
portant one,  and  the  experiments  made  by  Mr. 
W.  E.  Garforth,  and  described  by  him  in  his 
evidence  before  the  Home  Office  Committee, 
appears  to  me  to  cover  the  whole  ground.  The 
experiments  are  fully  described,  with  eleven 
fine  photographs,  in  the  minutes  of  evidence 
taken  before  the  committee,  and  the  conclu- 
sions arrived  at  are  as  follows  : 

It  is  possible  to  run  an  entirely  enclosed 
motor,  the  covers  being  machine  faced  and 
efficiently  gas  tight,  in  an  explosive  mixture 
for  one  hour  without  ignition.  An  unenclosed 
direct  current  motor  will  ignite  gas.  If  an  en- 
closed motor  is  surrounded  for  14  hours  by  an 
explosive  mixture  the  gas  may  diffuse  into  the 
case  and  cause  an  internal  explosion.  The 
internal  explosion  above-mentioned  will  not  of 
necessity  ignite  the  external  mixture. 

Home  Ojgice  Commitlee  and  Rules. — In 
1902  a  committee  of  six  members  was  ap- 
pointed by  H.M.  Principal  Secretary  of  State 
of  the  Home  Department  to  inquire  into  the 
use  of  electricity  in  coal  and  metalliferous 
mines,  and  evidence  was  first  taken  on 
November  26th,  igo2  ;  6,958  questions  were 
put  to  the  5;^  witnesses  who  were  invited  to  give 
evidence.  A  report  was  issued  00  January 
19th,  1904,  including  a  code  of  rules  which  it 
was  suggested  should  be  adopted.  Special 
rules,  which  differed  considerably  from  those 
originally  suggested,  were  issued  in  February, 
1905,  by  the  Home  Office,  and  these  are  now 
in  force  in  this  country. 

Although  any  new  regulations  are  sure  to 
cause  a  certain  amount  of  hardship  on  those 
who  come  within  their  sphere,  colliery  owners 
having  properly-installed  plants  have  been  put 
to  very  little  expense  in  complying  with  the 
new  rules.  Rule  6,  Section  III.,  which 
requires  that  leather  or  other  flexible  ma* 
terial  shall  be  used  for  suspending  cables 
underground,  is  the  only  one  which  is  likely 
to  cause  any  real  hardship.  This  rule  is  of 
somewhat  "  cast-iron  "  character,  as  hundreds 
of  miles  of  cables  are  already  fixed  up  by 
cleats,  and  in  many  places,  especially  where 
there  is  very  little  rodm,  compe^^Q^i^y 
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managers  ate  bf  opinion  that  a  flexible  sus- 
pension is  not  suitable. 

I  have  already  pointed  out  the  importance 
of  the  proper  maintenance  of  insulation,  and 
the  new  rules  require  that  this  point  should  be 
specially  safeguarded.  Rules  6  and  7,  Section 
1.,  require  that  the  leakage  current  shall  not 
exceed  one-thousandth  of  the  maximum  supply 
current,  and  earth  detectors  are  required  to 
be  connected  up  to  show  immediately  any 
defect  in  the  insulation  of  the  system. 
readings  from  these  instruments  have'  to  be 
recorded  daily. 

The  leakage  current  permitted  does  not  err 
On  the  side  of  stringency,  as  in  a  properly- 
maintained  plant  it  should  not  exceed  one 
ten- thousandth.  The  detector  specified  has 
presented  a  difficult  problem  to  the  manufac- 
turers, but  they  have  risen  to  the  occasiou' 
and  produced  instruments  which  comply  fairly 
well  with  the  specification.  None  of  these' 
instruments  actually  comply  with  the  letter  of 
the  rule,  but  they  usually  show  when  there 
is  a  serious  leak,  and  by  actuating  a  small 
switch  the  pole  can  be  located  and  a  tairly 
accurate  measurement  obtained.  The  simplest 
arrangement  for  direct  currents  is  perhaps 
that  shown  in  Fig.  10,  where  a  high  resistance 

Fia.  ta 


Resistance. 


Resistance. 


is  connected  across  from  positive  to  negative 
pole,  and  the  centre  connected  to  earth 
through  a  sensitive  polarised  instrument.  To' 
obtain  the  insulation  resistance  one  side  or  the 
other  of  the  resistance  is  disconnected,  and 
the  deflections  noted.  To  obtain  an  accurate 
result,  a  calculation  roust  be  made  from  the 
two  readings,  or,  better  still,  a  table  can  be 
used  from  which  the  results  can  be  read. 

This  system  does  not  accurately  show  leak- 
age in  all  cases,  without  a  certain  amount  of 
manipulation,  as  for  instance,  where  the  in- 
sulation resistance  of  both  poles,  whether  high 
or  low,     equal,  no  deflection  is  shown.  If 


properly  used,  however,  the  arrangement  is  a 
great  safeguard  against  mishap.  For  three- 
phase  circuits,  Mr.  Raphael  proposes  to  make 
a  star  connection  between  the  phases  through 
high  resistances,  connecting  the  centre  through 
an  instrument  to  earth.  By  disconnecting  the 
phases  in  rotation  the  earth  can  be  located. 
This  instrument  has  defects  somewhat  similar 
to  that  for  direct  currents,  but  they  are  both  in 
advance  of  their  predecessors.  The  following 
rules  may  be  noted  :— AVhere  safety  lamps  are 
required,  the  pressure  is  limited  to  650  volts, 
and  under.  Telephone  communication  has  to 
be  maintained  between  the  surface  and  the 
distribution  centre.  Open  motors  are  allowed 
in  properly  ventilated  places.  The  pressure 
for  signalling  circuits  is  limited  to  X5  volts. 
(There  are  56  rules  divided  in  eleven  sections.) 

Casfs.—lhe  questions  of  capital  expenctiture 
and  running  cost  are  of  the  greatest  import- 
ance, and  it  may  be  safely  said  that  where 
proper  economy  has  not  been  exercised  in  put- 
ting down  a  plant,  there  will  be  likely  to  be 
found  heavy  working  costs  and  unreliaUe 
running. 

For  colliery  work  the  plant  must  be  of  tiie 
highest  quality  but  simplicity  of  design  is  of 
the  greatest  importance.  Where  steam  engines 
are  used  an  excellent  electric  generating  plant, 
suitable  for  a  works  or  colliery,  can  be  put 
down  for  £2i  per  kilowatt  output.  A  gas 
engine  plant  using  coke  or  anthracite  would 
cost  £2^  per  kilowatt,  and  if  coke  oven  gas  is 
used  £22  per  kilowatt.  An  exhaust  steam 
plant  of  the  Rateau  type  would  probably  cost 
f^om  ;^id  to  £20  per  kilowatt. 

These  figures  are  taken  from  actual  practice 
and  make  no  allowance  for  spare  plant.  A 
margin  of  about  20  per  cent,  is  g-enerally 
allowed  for  spares.  Depreciation,  and  interest 
on  capital  expended,  are  items  that  are  of  the 
greatest  importance  in  calculating  costs,  and 
it  is  an  astonishing  fact  that  until  quite  recently 
the  question  of  de^M-eciation  has  been  practi- 
cally ignored  by  many  of  the  large  electricity 
supply  undertakings.  Municipal  authorities 
have  actually  borrowed  money  to  be  repaid  in 
from  30  to  40  years  to  purchase  machinery 
that  has  become  obsolete  and  been  sold  {<x 
practically  scrap  price  in  less  than  a  third  of 
that  time. 

In  commercial  undertakings  of  high  stand- 
ing this  question  is  always  taken  into  careful 
consideration,  and  true  costs  cannot  be  obtained 
unless  at  least  5  per  cent,  be  allowed  de- 
preciation and  5  per  cent,  for  interest  oa 
capital.   Where  there  is^ lowpower  bctor, 
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which  is  usually  the  case  with  a  public  supply,  ton  of  coal  burnt,  the  costs  for  labour,  boiler 

these  items  will  be  fbund  to  exceed  considerably  repairs,  depreciation  and  interest  on  capital, 

the  total  working  costs,  but,  in  a  mine,  where  amount  to  at  least  2s.  6d.,  consequently,  even 

the  first  costs  of  a  generating  and  distributing  if  the  coal  cost  nothing,  a  ton  saved  per  day 

plant  are  comparatively  low  and  a  good  load  would  mean  a  saving  of  at  least  £^  per 

factor  is  generally  maintained,  interest  and  annum.    In  lar;ge  collieries  from  50  to  80  tons 


depreciation  should  not  exceed  0-25  penny  per  a  day  are  burnt  under  the  boilers,  and  in 

unit.  ■  many  cases  it  is  practically  certain  that  this 

With  regard  to  coal  consumption  it  must  be  consumption  could  be  reduced  by  one  half, 
remembered  that  although  coal  may  be  cheap,        The  following  consumptions  if  obtained  all 

boilers  cost  money  to  put  down  and  maintain,  the  year  round  are  not  likely  to  be  improved 

I  have  gone  rather  thoroughly  into  this  ques-  on  with  a  200  kilowatt  plant  working  16  hours 

tion,  and  I  find  that,  on  an  average,  for  every  a  day  : — Steam  engines,  5  lbs.  per  kij^watt 


Fig.  13. 
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gas  engine  with  anthracite,  1-85  lbs.  per  kilo- 
watt; gas  engine  with  coke,  2*25  lbs.  per 
kilowatt. 

The  cost?  with  a  good  load  factor  should  not 
exceed : — 

Coal  and  bdler  or  prodncer  charges  czod.  perunit. 

Labour,  stores,  tepurs   0*15(1.  „ 

Depradatioa  and  interest    o*25d.  „ 

a*6od. 


With  a  plant  of  doable  the  size,  the  costs 
can  be  reduced  to  0'5d.  per  unit.  When  it  is 
considered  that  with  a  zoo  kilowatt  plant 
working  for  ten  hours  a  day,  a  saving  of  i-ioth 
of  a  penny  per  unit  means  £2$o  per  annum, 
the  importance  of  economy  is  evident.  The 
fact  that  the  cost  of  electrical  machinery  has 


allowance  is  made  for  depreciation  in  both 

cases. 

The  history  of  this  application  hardly  goes 
back  furtiier''than  twenty  years,  and  I^am 
glad  to  say  that  practic^Iy  all  the  pioneers 
are  still  hard  at  work.  Mr.  Frank  Brain, 
of  Trafalgar  Collieries,  in  the  Forest  of 
Dean,  is  probably '  the  earliest  pioneer,  as 
'he  used  electric  signals  as  far  back  as  1866, 
and  an  electric  pump  in'  1882.  Most  of 
the  early  work  from  1885  to  1891  was  done 
in  this  country  by  Messrs.  Immisch,  Scott  and 
Mountain,  and  Goolden  and  Co.,  and  I  can 
recall  the  names  of  Messrs.  L.andC.  Atkinson, 
Selby  Bigge,  S.  Corlett,  M.  Deacon,  W.  C. 
Mountain,  and  Albion  Snell  as  being  prominent 
workers  in  those  days. 

The  advantages  of  the  use  of  electricity  in 


Fig.  ,14. 


Electric  Bar  Coal  Cuttbr  (Mavor  and  Coulson). 


been  eoormously  reduced  in  the  last  ten  years, 
is  of  great  advantage  to  power  users,  and  has 
given  an  eno^nous  impetus  to  electrical  trans- 
missions. A  slow  speed  40-h.p.  motor  which 
used  to  cost  £t2o,  can  now  be  bought  for 
jQioo  or  about  £2  los.  per  h.p.,  a  great  con- 
trast to  high-class  steam  engines  which  cost 
about  £s  per  h.p. 

In  putting  down  an  electrical  power  plant 
the  cost  of  the  generating  station  must  be 
considered,  but  it  is  an  interesting  fact  that 
where  there  are  a  good  many  motors  working 
on  variable  loads  the  demand  seldom  exceeds 
one*half  of  their  aggregate  maximum  capa- 
city. For  instance,  a  500  horse-power  dynamo 
wiU  generally  be  sufficient  to  supply  current  to 
1,000  horse-power  of  motors. 

I  am  convinced  that  a  colliery  of  fair  size 
can  generate  electricity  fiar  its  own  use  at  a 
considerably  lower  rate  than  a  public  supply 
can  afford  to  s^l  it  at  a  profit,  if  a  proper 


mines  is  in  many  cases  obvious,  and  it  is 
certain  that  as  neiir  collieries  are  opened  out, 
and  old  ones  reorganised,  the  electric  motor 
will  be  almost  universally  used;  in  fact  I  feel 
iairly  safe  in  saying  that  where  compressed  air 
has  to  be  used  the  air  compressors  of  the 
fixture  will  be  electrically  driven  in  the  mine 
itself.  With  regard  to  winding,  a  great  deal 
has  to  be  done  in  devising  simple  and  econo- 
mical electrical  methods  before  they  are  gene- 
rally adopted,  but  it  is  more  than  likely  that 
this  class  of  plant  will  be  of  great  importance 
in  the  future.  Electrical  driving  is  being  almost 
universally  adopted  all  over  the  world,  for  its 
all-round  economy  and  convenience,  and  these 
advantages  are  being  rapidly  appreciated 
among  mining  engineers. 


[i''igs.  II,  i>,  13,  aad  14  illustrate. various  fPPU- 
cations  described  in  the  AHIItsetUi^L?  OO^  1^ 
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FROM  CHENGTU  TO  THIBET. 

Last  year  Mr.  Alexander  Hosie,  His  Majesty's 
Coostil-Genera]  at  Chei^n,  was  instntcted  to  make  a 
jonroey  to  the  eastern  frontier  of  Thibet,  and  bis 
report  upon  it,  dow  pobUsbed  as  a  Farliamentaiy 
Paper  (Cbina,  No.  I,  1905),  is  an  interesting  descrip* 
tion  of  an  unknown  country.  The  great  highway 
connecting  Chengtu  with  Lhasia  [uuees  vestward 
through  vaiions  cities,  and  across  the  upper  waters  of 
the  Yang-tsze  to  the  Mng-ching  mountains,  which 
at  this  point  form  the  boundary  line  of  Thibet  and 
China,  the  distance  by  road  from  Chengtu  to  the 
frontier  being  about  600  miles,  and  to  Lhassa  1,500. 
Mr.  Hosie  did  not  attempt  to  go  beyond  the  frontier. 
Leaving  Chengtu  on  the  morning  of  the  28th 
July,  1904.  he  reached  the  frontier  on  .September 
16,  ao  tlut  it  took  him  seven  weeks  to  do  the 
600  milet.  "lliere  was  perfect  silence,"  he  writes, 
"  as  I  went  up  to  the  boundary  stone  which  marks 
the  frontier  of  the  two  countries,  but  I  could  see  a 
fixed  determination  on  the  part  of  the  troops  to  resist 
any  attempt  on  my  part  to  cross  into  Thibet.  The 
boundary  stone  which  stands  some  30  yards  to  the 
north-east  of  an  obo  by  the  road  side  is  a  well 
worn,  four-sided  [rillar  of  sandstone,  about  3  feet  in 
height,  each  aide  measuring  some  18 inches.  Therewas 
no  inscription  on  the  stone,  and  when  unthinkingly 
I  made  a  movement  to  look  for  writing  on  the 
Thibetan  side  the  Chinese  officials  at  once  stepped  in 
front  of  me  and  barred  the  road  to  Thibet."  The  road 
travelled  by  Mr.  Hosie  is  that  taken  by  the  Chinese 
Imperial  Kendents  for  Thibet,  wiio  occupy  several 
months  on  the  journey ;  alongit  devout  [^grims,  eager 
to  look  upon  the  face  of  the  Dalai  Lama,  advance, 
some  by  continuous  genuflections  and  prostrations 
taking  years  to  reach  their  goal ;  and  over  it  dash 
Imperial  couriers  who,  by  trax-elling  night  and  day,' 
are  able  to  carry  messages  from  Lhassa  to  the  nearest 
telegraph  office  at  Ta-chien-lu,  some  1,300  miles,  in 
less  than  twenty  days. 

The  journey  was  monotonous,  and  the  people  un- 
interesting. Most  of  the  men  become  priests,  of  a 
sort.  "In  a  land,"  writes  Mr.  Hosie,  "where  each 
family  devotes  one  or  two  of  its  tons  to  the  priesthood, 
female  infanticide  is  unheard  ol,  and  woman  is  a  very 
valuable  asset.  She  aulks  the  cattle  before  they  are 
sent  out  to  graze  in  the  eatiy  morning,  and  on  their 
return  in  the  evening.  This  draw,  she  slings  the 
empty  wooden  water  butt  (some  2^  feet  long 
18  inches  or  more  in  diameter)  on  her  back,  and  runs 
off  to  the  nearest  stream  for  the  day's  water  supply. 
Filling  the  butt  by  means  of  a  birch-bark  baler,  she 
balances  it  on  her  back,  the  bottom  resting  on  an  ad- 
justable pad  of  cloth  or  fibre,  and  the  upper  part  kept 
in  position  by  a  rope  of  raw  hide  thong  encircling 
butt  and  chest.  This  visit  to  the  stream  she  repeats 
several  times  during  the  morning,  storing  the  supply 
in  a  large  wooden  vat.  She  makes  the  butter,  anim- 
•xntant  article  of  food  in  a  cotmtxy  whose  altitude  defies 
he  growth  of  <h1  plants,  and  where  the  difficulties  and 


cost  of  transport  are  prohibitive,  in  the  wooden  chums 
of  onr  forefathers  without,  howevn-,  that  care  and 
cleanliness  which  they  bestowed  upon  it.    She  pre- 
pares the  food,  she  weaves  the  cloth,  and  she  attends 
to  the  many,  other  duties  of  the  housdidd,  besides 
engaging  when  necessary  in  the  usual  outdoor  woA. 
ofthefino."  The  nubetan  women  are  not  attractive. 
They  wear  the  Litang  foidock  hanging  down  to  tbe 
tip  of  the  now,  and  thdr  hair  is  done  np  in  nnnkerons 
I^ts  which  straggle  down  the  back,  but  are  Uddai 
in  the  case  of  tbe  widow  and  wife  hy  an  eUbcwmte 
head<dres8.    Butter  is  their  hair  ml.    Mr.  Hosie 
joined  a  family  at  one  of  their  meals,  and  took  a 
minor  part  in  its  preparation.    Husked  barley  is 
baked  for  a  sfa<»i  time  in  a  flat  cookiug-pot  and  then 
ground  into  flour  in  the  usual  stone  mill  worked  by 
hand.   The  barley  meal— called  tsamba— is  collected 
and  placed  in  a  hide  bag.   A  handful  of  brick  tea  is 
thrown  into  a  large  copper  cooldng-pot  narrowing 
slii^tlyattheneck.  A  little  cdd  water  is  poured  into 
the  put,  and  as  soon  as  it  comes  to  the  bml  mote 
cold  wata-  is  added.   When  this  in  turn  bmls  the 
contents  are  removed  by  copper  ladles  and  paised 
through  a  conical  strainer  into  a  small  dium  wherein 
some  butter  has  been  dropped,  and  a  little  salt  is 
added.    The  tea  and  butter  are  churned  together, 
and  the  compound  ladled  out  and  passed  throagh  a 
strainer  into  a  large  copper  teapot,  whence  it  is 
poured  into  the  usual  wooden  cups.    "  We  all  sat  on 
the  floor,"  says  Mr.  Hosie,  "  holding  the  cups  in  our 
hands.    Each  sipped  about  a  third  of  the  buttered 
-  tea,  and  then  took  a  handful  of  tsamba  fnnn  the  hide 
bag  and  placed  it  in  the  cup,  V^MMi'^ing  the  whole 
into  a  dough  with  the  fingers.  There  ate  no  qmins, 
forlEs,  or  chopsticks,  and  pieces  of  the  iform  doogh 
are  simply  carried  by  hand  to  month.    This  is  the 
ordinary  Thibetan  meal,  the  cups  being  replenished 
at  will."    Occadonally  beef  or  mutton  is  eaten  in  the 
early  morning  or  the  evening ;  it  is  sometimes  eaten 
raw.    So  with  vegetables  such  as  turnips,  they  are 
eaten  uncooked,  and  a  favourite  tit-bit  is  the  gieoi- 
husked  grains  of  barley,  which  are  tossed  into  the 
mouth  with  much  dexterity. 

The  country  between  Ta-cbien-lu  and  the  Thibetan 
frontier  is  a  land  of  mountain,  forest,  valley,  and  river, 
raidy  falling  below  an  altitude  of  11,000  feet  above 
the  sea.  Grass  and  certain  wild  flowen  aeon  to  grow 
at  any  height,  but  the  limit  of  cnltivation  of  any  kind 
is  nnder  13,000  feet.  In  valleys  between  12,000  and 
I3>ooo  feet  barley,  wheat,  and  oats,  as  weD  as  small 
round  turnips,  are  grown,  but  immediatdy  that  height 
is  exceeded  grass  covers  the  land.  Even  when  wwk- 
ing  cultivable  areas  the  Thibetan  seems  to  be  a  poor 
farmer.  With  his  team  of  yak,  or  a  couple  of  yak 
harnessed  to  bis  one-handled  wooden  plough,  he  does 
little  more  than  scratch  the  surtace  of  the  ground, 
and  he  fails  to  warm  and  sufficiently  enrich  Ids  fidtb 
with  his  abundant  stable  manure.  The  country  is  &r 
more  pastoral  than  agricultural.  Tent  life,  with  its 
horse-breeding  and  cattle  and  sheep  raising,  is  mote 
to  the  taste  of  the  people  thaa>the  cttU¥ttion  of 
Digitized  by  CjrOO^C 
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fields.  Mr.  Hone  says  Uuttaoyone  who  his  seen  Htgfa- 
land  cattle  will,  by  imagining  chimsy  animals  about 
doable  the  die,  have  a  veiy  &ir  idea  of  what  yak  are. 
If  he  viU  further  imagine  that  they  are  nearly  all 
black,  that  their  black  boms  have  a  ample  semi- 
circular curve,  and  that  tbey  have  long,  very  bushy 
tails,  bis  idea  will  be  still  nearer  the  mark.  They  are 
slow,  plodding  animals,  but  well  fitted  for  work  on 
the  mountain  roads.  Yak  milk  is  the  milk  of  the 
country  and  provides  butter  and  curds.  The  dzo,  or 
Chinese  pien  niu,  the  cross  between  the  yak  and  the 
ox,  is  also  used  as  a  pack  animal,  and  b  noted  for 
its  strength  and  eadurance.  It  is,  however,  much 
rarer  than  the  yak. 

The  religion  of  the  people  is  Httle  more  than 
mechanical.   They  have  their  lamaseries,  where,  or 
in  the  street,  they  may  engage  piiests  to  perform  their 
religious  duties  -chant  the  sacred  books,  beat  drums, 
and  turn  prayer  cylinders  or  wheels.   The  latter  are 
always  turned  from  right  to  left,  whether  by  hand, 
water,  or  air.   They  vary  in  size.    In  the  house  of  a 
headman  Mr.  Hosie  counted  over  twenty  let  npngfat 
into  different  walls.   They  were  made  of  raw  bide 
frcnn  3  feet  to  a  foot  in  length,  and  from  a  foot  to 
several  inches  in  diameter.  They  were  filled  with 
written  or  printed  prayers,  and  the  torn  of  a  cjUnder 
l^hand  k  equivalent  to  uttering  a  prayer.  Small 
cyhnden  for  hand  use  are  made  of  silver,  copper,  and 
white  metal,  some  of  them  of  beautiful  wcnrkmanship. 
Mr.  Hosie  found  it  difficult  to  purchase  specimens, 
the  reason  given  bemg  that  they  are  supposed  to  be 
cremated  with  their  owners.   Cylinders  turned  by 
water-power  are  common,  and  they  are  sometimes 
fitted  to  small  windmills  inserted  in  the  apertures, 
which  do  duty  for  chimneys  on  the  house- tops.  The 
draught  is  sufficient  to  turn  mill  and  cylinder.  On 
the  road  members  of  Mr.  Hosie's  escort  were  always 
Dinttering  what  he  took  to  be  {x-aycrs,  and  even  the 
women  carrying  water  were  usually  reciting  in  a  low 
voice  something  only  intelligib'e  to  themselves.  The 
obo  have  also  a  religious  significance.   They  are  of 
two  kinds.    On  the  mountain  passes  they  consist  of 
mere  conical  heaps  of  stones  thrown  by  passing 
travellers  and  decked  with  prayer  flags  on  their 
summits.    Each  stone  i!<i  a  thank  offering  to  the 
gods  for  safety.    In  the  villages  they  were  more 
elaborate,  usually  oblong,  and  built  of  stones,  or 
alternate  layers  of  turf  and  stone,  some  three  feet 
or  less  in  height,  shaped  like  a  sloping  roof,  with 
■labs  of  date  or  marble,  inscribeid  with  whole 
prajeis  or       dngle  letters  making  np  the  invo- 
cattkn,  Om  mani  Padmi  Hum.   Rising  from  the 
centre  of  Ais  heap  of  prayers  there  is  usually  a  rude 
carved  pde  some  6  feet  high,  bnt  no  prayer  flag,  for 
tlie  prayers  carved  in  the  lamaseries  and  sold  to  the 
people  lie  below.  The  letters,  sometimes  accompanied 
with  figures  of  animals,  fishes,  snakes,  and  frogs,  are 
common,  and  are  not  nnfrequently  painted  in  various 
colours.   Burial,  cremation,  exposure  to  the  birds  of 
tlte  air,  and  throwing  into  the  river  are  the  methods 
employed  in  disposing  of  the  dead  in  different  parts 


of  the  country.  Education  is  confined  to  the  lama- 
series, and  even  then  few  of  the  priests  can  do  more 
than  read  their  sacred  literature,  and  that  with  the 
greatest  difficulty.  Writing  b  an  art  which  few  have 
learned. 

Brick  tea  Is  the  great  import.  The  total  annual 
quantity  of  biick  tea  carried  to  Ta-chien-In  for 
consumption  to  the  west  of  the  city  is  approximately 
".377.333  lbs.,  of  the  A-alue  of  948,591  taels.  The 
principal  export  from  Thibet  is  mask.  The  pods, 
with  an  inch-wide  fringe  of  skin  and  hail',  are  brought 
to  Ta-chien-Iu,  where  they  are  triomied,  cleaned,  and 
made  ready  for  the  Chinese  or  foreign  market.  The 
fringe  of  skin  and  hair  is  removed  by  scissors,  and,  in 
the  case  of  vaaA  faitended  for  the  Japanese  maricet, 
the  hair  round  the  trimmed  pod  is  carefully  singed. 
There  are  several  tests  for  adulteration.  If  the  smell 
is  not  satlsfactoiy,  and  any  doubt  exists  as  to  the 
genuineness  of  the  contents,  a  small  sharp  scoop  is 
tbmst  into  the  pod  and  a  few  grains  extracted.  The 
grains  are  put  in  a  cup  of  water.  If  tfiey  remain 
granular  the  musk  is  genuine  ;  if  they  melt  it  is  false. 
Another  test  is  to  place  a  few  grains  on  a  live  piece 
of  charcoal.  If  they  melt  and  bubble  on  the  red  sur- 
face, the  musk  is  good ;  if  they  at  once  harden  and 
become  cinder,  the  musk  is  adulterated.  The  trimmed 
and  clean  musk  pods  are  valued  at  firom  15  taels  to 
16  taels  per  Chinese  ounce  {1}  ox.  English),  and  the 
total  amount  annually  cleaned  at  Ta-chien-In  for  the 
Chinese  and  foreign  market  is  estimated  at  1,100  to 
I,z03  catties  of  the  value  of  300,000  taels.  The  banks 
of  the  Li  Chu,  in  the  Litang  Plain,  are  very  rich  in 
gold,  but  the  lamas  of  the  Litang  lamasery  are 
opposed  to,  and  prevent  its  exploitation.  Thibet  and 
the  border  lands  are  famed  for  the  production  of 
certain  medicines,  animal  and  vegetable,  including  the 
mixture  of  animal  and  vegetable,  known  as  Condtceps 
sinensis.  Raw  borax  comes  from  Thibet,  and  is  con- 
verted into  pure  borax  at  Ta-chien*lu.  Furs  are  repre- 
sented b/  the  fox  and  the  lymc.  The  total  of  exports 
and  imptxts  are  valued  at  only  1,722,591  taels: 
669,100  taels  representing  the  exports  fi-om  Thibet 
to  China,  musk  accounting  for  300,000  taels,  and  gtAA 
dust  for  192,000. 


THE  HIGHER  EDUCATION  OF  WOMEN 
IN  SOUTH  AFRICA.* 

Limitations  of  the  Term. — In  almost  any  country, 
and  assuredly  in  any  other  land  where  English  is  the 
language  of  the  State  and  of  schools,  the  connotation 
of  the  term,  "  higher  education,"  would  be  strictly 
limited  to  college  and  university  work  above  the 
grade  of  matriculaticm.  Bnt  in  South  Africa,  a  com- 
paratively new  country,  the  term  may  be  allowed  a 
sfanewhat  broader  and  matt  general  significance,  so 
thnt  it  may  be  understood  as  induding— ( i )  Secondary 

•  Paper  read  hy  Uiu  B.  H.  Ctark  befaM>Sscdgn Xfrfllia 
British  AsndatioB  at  C^a  -ni^rtized  by  Vor  O  Og  I C 


'034 


JOURNAL  OF  THE  SOCIETY  OF  ARTS.       s^pumur  %, 


or  high-scBool  edacatioa ;  (2)  sonnal  or  training* 
school  education  ;  (3)  collegiate  or  university  educa- 
tion. From  the  outset  certain  peculiarities  character- 
istic of  the  country  should  be  borne  in  mind :  { i)  the 
differences  of  standard,  nationality  considered,  as 
among  Colonial  Dutch,  Colonial  English,  and  real 
Eoropeans;  (2)  the  differences  of  standard,  locally 
conudered,  as  between  town  and  countiy  education ; 
(3)  the  populariy  accepted  differences  of  standard  far 
boys  and  giils. 

Provision  for  such  Bdueaiim, — The  number  of 
schools  having  the  technical  right  to  the  name 
'*  High  School "  is  comparatively  small ;  but  all  of 
the  "A  I*'  public  schools  are  doing  some  work  of 
this  grade,  while  many  of  them  are  offering  instruc- 
tion in  all  the  highest  standards,  including  matricu- 
lation. Statistics  for  1904  report  2,331  pupils  in 
High  School  grades,  without  specifying  as  to  sex, 
though  here  it  is  safe  to  say  that  the  girls  are  in  the 
minority.  .  .  Very  diffierent  in  this  respect  is  the 
case  with  the  three  "£mx>pean"  Training  Schools 
for  pupil-teachers  and  othm,  which  rqxirt  a  very 
striking  majori^  of  female  students.  Of  these  one 
is  In  the  eastern  division,  and  two  are  in  the  western. 
The  specific  object  of  these  three  institutions  is  that 
of  giving  instruction  in  the  principles  and  methods 
which  he  at  the  base  of  successful  teaching :  284 
students  represent  the  enrolment  for  last  year.  .  . 
In  four  histitations  of  College  grade,  preparing  for 
the  Cape  University  examinations,  young  women  are 
now  following  the  prescribed  courses  of  study ;  the 
total  registration,  however,  is  not  over  fifty,  and  a 
very  large  proportion  of  these  women  students  ara  in 
the  intermediate  class. 

Changes  in  Standard. — Forty-iive  years  ago  there 
existed  in  the  whole  country  only  one  large  school 
for  girls;  twenty-five  years  ago  at  least  nx  bad  been 
founded,  and  were  in  successful  operation.  No  one 
of  these,  however,  at  that  time  was  doing  anything 
like  college  work,  nor  was  matriculation  then  re- 
garded as  a  school  examination.  Reading,  writing, 
elementary  arithmetic,  with  "accomplishments,"  had 
been  up  to  that  time  considered  all  that  was  necessary 
for  a  girl  to  know  for  her  own  good,  while  there 
existed  httle  or  no  coaceptic«i  of  training  or  edu- 
cation for  the  sake  of  imparting  knowledge  to 
others.  .  .  .  The  (development  has  been  slow 
but  steady.  The  grade-standard  has  advanced,  as 
has  also  the  genoraUy  accepted  standard  of  pubHc 
opinion,  in  both  city  and  rural  communities.  One  very 
important  element  in  this  advance,  so  far  as  the  edo* 
cation  of  women  is  concerned,  has  been  the  growing 
necessity  for  self-support,  with  the  increasing  strict- 
ness of  reqmrement  on  the  part  of  the  Department  of 
Education,  a  £trictness  which  has  been  applied  in 
due  proportion  to  schools  of  all  grades.  According 
to  the  ofGcial  report  of  the  Superintendent-General 
for  1904,  the  percentage  of  '*  fiemale  teachers  in  the 
seven  most  important  classes  of  schools,"  varies  from 
49*13  to  89*33,  ^  indication  of  a  great  change  during 
the  qowter  of  a  century  in  the  general  attitudfr 


toirard  theqnestloD  of  the  right  of  young  womot  to 
teach  and  to  be  taught. 

The  University  System.^T^t  University  of  the 
Cape  of  Good  Hope  is  exclusively  an  examiniug 
body,  having  the  right  to  grant  academic  degrees. 
Five  teaching  institutions  or  colleges  prepare  students 
for  the  examinations  leading  to  the  grades — Intei- 
mediate,  B.A.,  and  M.A.  There  has  never  been 
on  the  part  of  the  University  any  discrimination  of 
sex  in  the  matter  of  eligilnlity  to  the  examinstioM 
given,  or  tiie  degrees  ccmferred.  In  most  of  the 
Colleges  co-education  exists,  while  during  the  put 
few  years  several  schcdarships  based  on  competitin 
examinations  have  been  taken  by  women. 

Th*  Situation  and  the  Outlooi.—Witk  refereace 
to  the  future,  even  the  immediate  fiiture,  several  im- 
portant topics  suggest  themselves  as  worthy  of  con- 
sideration— (r)  the  actual  supply  of  teachers  in  rela- 
tionship to  the  demand ;  (2)  the  advantages  and  db- 
advantages  of  bringing  in  trained  educators  600 
England  and  elsewhere ;  (3)  the  posabilities  of  paititl 
self-support  for  women  students ;  (4)  a  study  of  the 
methods  of  higher  education  here  and  in  other  fauub; 
(5)  sn^estions  as  to  possible  future  devdopmoiti, 
regard  being  had  to  the  special  conditiois  of  the 
country.  .  .  .  These  points,  however,  can  be  oolf 
named,  not  developed,  in  so  brief  an  outline. 

Causes  of  Small  Increase. — The  slow  advance  is 
the  number  of  women  students  registered  l^'  the 
Colleges  of  this  country  is  usually  attributed  to  one  of 
two  causes:  (i)  lack  of  interest;  (2)  lack  of  means. 
Into  the  reason  first  named  may  be  read  ihe  mcaimg 
— lack  of  deure  for  the  advantages  offered,  or  of 
appreciation  of  their  real  value ;  several  good  authori- 
ties in  the  educational  world  regard  tlus  as  the  Jundt* 
mental  reason.  Others,  however,  are  equally  sor 
that  the  expense  of  a  College  course,  or  even  the 
immediate  necessity  for  bread-winning,  lies  at  the 
root  of  the  fact  that  now,  nearly  twenty  )-cars 
after  the  granting  of  the  first  Cape  Vniw- 
sity  degree  of  B.A.  to  a  woman,  there  nt 
throughout  the  country  fewer  than  fifty  woma 
students  preparing  for  the  University  eramtnilim^ 
In  other  lands,  where  the  paternal  govemmenti  are 
less  fartherly  than  here,  much  more  is  done  in  the 
way  of  self-support  by  undergraduates  of  both  sues, 
even  while  pursuing  thdr  studies.  Yet'  it  must  be 
acknowledged  that  the  difficulties  are  greater  here 
than  in  those  cotmtries  where  a  student  iriw  bs 
worked  her  way  "  from  matriculation  to  BJL  is  not 
an  anomaly. 

The  End— the  Means  and  the  ITWan.— The  higher 
education  of  women  is  a  comparatively  new  factor  n 
the  growth  of  this  country,  and  up  to  the  preseni 
there  has  been  very  littie  conception  of  such  educitiM 
for  its  own  snkc,  or  for  any  other  purpose  than  ai  ■ 
means  to  an  end — the  end  being  an  academic  degite 
which  will  open  the  way  to  a  better  position  in  the 
teaching  profession  than  It  would  otherwise  be  pos^ 
to  obtain.  One  would  expecMhis  to  b»  true  of 
advanced  classes  iiEX^2i!riitaiitsst£t«3^$UQti(aM 
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equally  the  case  in  the  Intennediate  and  B.A.  grades 
of  the  Colleges  under  the  UniTcinty.  Whereas,  in 
En^uid,  to  some  ezteat^  and  in  the  States  to  a 
much  more  notkeable  degree,  girls  go  to  Colkge  for 
the  sake  of  the  social  life,  or  through  pure  interest 
in  some  spedal  line  of  study;  or  even,  in  some 
families,  as  a  matter  of  course,  the  situation  in  this 
country  is  as  yet  more  nearly  akin  to  that  of  Germany 
or  Switzerland,  where  the  woman  student  is  still  in 
some  degree  a  ram  avis,  therefore  more  or  less 
conscious  of  herself,  her  position,  and  the  serious 
phases  of  collegiate  life.  .  .  .  The  higher  edu- 
cation of  women  in  this  country  has  an  immediate 
and  a  present  interest,  not  only  because  of  what  has 
hma  and  is,  bnt  also  because  of  the  real  need  that 
exists,  and  because  of  the  unlimited  possibilities  of 
futore  devdopment. 


MANUAL  WORK  IN  SECONDARY 
SCHOOLS. 

The  following  memorandom  has  been  issued  by 
the  Board  of  Education,  Whitehall : — 

For  the  ordinary  course  under  Section  4  of  the 
Hegnlations,  the  Board  have  not  laid  down  any 
strict  definition  of  the  nature  of  the  manual  work  for 
which  provision  is  to  be  made,  nor  have  they  pre- 
scribed the  amount  of  time  that  should  be  given  to  it. 
While,  tberef(»«,  a  large  discretion  is  left  to  schools 
in  the  matter,  it  is  desirable  to  indicate  what  kind 
and  amoont  of  wtnir  will  be  regarded  as  normally 
aati^ring  the  requirements  of  this  Regulation. 

The  object  of  the  Board  Is  to  ensure  that  scholars 
passing  through  the  course  receive  some  definite  and 
systematic  instruction  of  a  progressive  kind  which 
■will  train  them  to  obser\-e  accurately,  to  use  their 
6ngers  skilfully,  and  to  exercise  f«ethought  and  in- 
telligence in  the  use  of  means  towards  definite  ends 
in  production. 

In  a  school  where  there  are  'classes  bdow  those 
taking  the  course,  providon  will  tUnttMiiy  have  been 
made  in  these  classes,  in  accordance  with  Section  » 
of  the  Regulations,  for  work  to  develop  accuracy  of 
observation  and  skill  of  hand.  For  this  purpose  no 
special  work-room  or  elaborate  apparatus  is  needed. 
Among  suitable  subjects  may  be  named  plaiting  and 
weaving  (for  quite  young  children),  basket  work, 
modelling  in  clay  or  plasticine,  and  cardboard  work 
in  connection  with  geometrical  drawing. 

For  scholars  in  the  course  this  kind  of  instruction 
might  to  be  further  developed.  For  boys  a  course  in 
wood-work  (and,  where  this  can  omveniently  be 
added,  in  metal-work  also)  is  educationally  the  most 
useful.  Any  course  in  wood  or  metal-work  ought  to 
be  thorough.  True  and  accmate  work  is  absolutely 
essential  for  the  object  la  view,  and  this  cannot  be 
secured  without  a  bench  and  proper  tools.  Slovenly 
teaching  must,  above  all  things,  be  avoided.  Know- 
ledge of  and  skill  in  the  use  of  a  few  good  tools  is 
essential.  A  workshop  &tted  with  benches  and 
sufficient  apparatus  is  deshable  in  all  well^equipped 


schools.  Almost  any  room  that  is  well  lighted  and 
sufficiently  warmed  and  ventilated  may  be  used  for 
this  purpose.  The  general  indirect  educational  value 
of  dcung  work  under  orderly  conditions  and  with 
proper  eqoi^nnent  is  very  great  Bnt  this  special 
provision  wffl  not  be  insisted  upon  in  all  cases,  and 
the  Board  mil  have  regard  to  the  circnmstances  of 
each  school  in  determining  what  kind  of  proviuon 
short  of  this  it  may  be  reasmably  required  to  make. 
Of  the  other  subjects  named  above,  clay  modelling 
in  connection  with  plenty  of  free  drawing  is  probably 
the  best  snited  for  scholars  over  twelve.  It  is  equally 
applicable  to  boys  and  girls. 

It  is  not  required  that  manual  w(h1e  shall  form  part 
of  the  instmction  in  each  term  or  even  in  each  year 
of  the  course.  It  may  often  ht  desirable  to  take  it 
for  only  one  term  in  the  school-year,  and  to  give 
more  thne  and  attention  to  it  then.  Such  an  arrange- 
ment, with  careful  planning  of  hours,  will  enable 
even  a  small  workshop  to  be  used  by  large  numbers 
of  scholars  in  the  course  of  the  year.  It  will  also 
allow  of  the  instruction  being  given  in  periods  of 
sufficient  length.  For  wood  or  iron-work  in  particu- 
lar, a  period  of  two  hours,  including  the  time  given 
to  the  preliminary  drawings,  is  found  to  be  necessary 
in  order  to  produce  the  best  educational  results. 
With  such  a  period,  taken  once  a  week  throughout  a 
term,  good  and  sdid  progress  can  be  made.  For 
other  kinds  of  manual  work  diorter  periods  may  be 
found  sttffident.  In  all  cases  the  educational  value 
of  the  work  is  largely  increased  by  its  being  so 
arranged  as  to  require  some  continuous  and  con- 
centrated effort  from  the  schdars. 

For  girls  it  is  provided  that  the  course  shall  include 
instruction  in  practical  housewifery  with  or  without 
other  manual  work.  Some  kinds  of  needlework, 
with  the  subndiary  processes  of  designing,  cutting- 
out,  &e.,  give  good  training  to  both  hand  and  eye ; 
and  the  same  is  true  of  most  other  instruction  which 
comes  under  the  head  of  Practical  Housewifery,  if 
planned  with  special  regard  to  that  end.  Gardening, 
for  both  boys  and  ghria,  where  facilities  Sot  it  exist, 
also  gives  this  tnuning  together  with  healthy  out-of- 
door  exercise. 

In  all  these  cases  it  should  be  borne  in  mind  that 
the  training  sought  is  of  a  practical  as  well  as  an 
intellectual  and  moral  nature,  and  that  the  work 
done  should  therefore  not  confine  itself  to  exercises  in 
method,  but  should  be  directed  concurrently,  and 
almost  from  the  first,  towards  the  production  of 
actual  things.  It  should  also  be  understood  that  the 
subjects  mentioned  here  do  not  |»ofess  to  be  an 
exhaustive  list  of  the  Idnds  of  Manual  Work  suitable 
for  Secondary  Schools.  Any  well-planned  course  of 
progressive  instruction  which,  in  the  opmion  of  the 
School  Authorities,  wiU  carry  out  the  general  object 
aimed  at  may  be  submitted  for  approval,  and  will  not 
be  disallowed  unless  it  clearly  fails,  through  insuffi- 
cient amount  or  inferior  quality,  to  meet  the  object 
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HOME  INDUSTRIES. 

Mother-of.Pearl  Buttons. — How  trade  may  be 
lost,  or  diverted,  is  shown  by  what  has  befaUen 
mother-of-pearl  shell.  Twenty  years  ago  Tahiti 
black-edged  shells  fetched  a  compatatiTcly  small 
price  in  London.  Then  prices  aagmented  and 
remained  fiurly  firm  at  mmmerative  rates  nntil  1903 
wbcQ  best,  dean,  sound  shells  fetched  as  much  as 
j^20o  to  ;^220  per  ton,  whilst  second  and  third 
grades  brought  about  j^"i6o  and  £\\q  tespectively. 
For  ten  years  previous  to  1903  the  annual  czpc^  of 
shell  from  Tahiti  had  averaged  about  400  tons,  the 
yearly  output  varying  from  550  to  290  tons  according 
to  the  productiveness  of  the  lagoons  open  to  divers. 
To  all  appearance,  therefore,  the  demand  for 
Tabittan  shells  had  become  steady.  Then  came  a 
revolving  storm  of  great  violence  caosing  heavy 
seas  to  sweep  over  certain  of  the  lowJying  atolls  of 
the  Faumoto  group.  Eiaggerated  desctiptioos  of  the 
catastFOi^et  and  of  the  assured  destractim  of  the 
shell  beds,  were  immediately  put  into  circniation, 
with  the  result  that  holders  iMT  didl  in  London  raised 
prices,  and,  thereopon,  in  anticipation  of  a  fatare  dearth 
of  black-edged  sheUs  in  consequence  of  the  disaster, 
button  manufacturers,  and  those  responsible  for  the 
fashions  in  dress,  decided  to  change  the  mode  from 
buttons  of  mother-of-pearl  to  those  of  metal,  or  of 
other  suitable  material.  Meanwhile  the  authorities 
at  Tahiti  stimulated  the  output  of  shells  at  the 
I^Hunoto  Islands  by  throwing  open  most  of  the  best 
lagoons  in  that  region,  and  by  sanctioning  the 
employment  of  diving  machines,  with  the  resnlt  that 
6G0  tons  of  shell  were  exported  in  1904,  an.over- 
[mxluction  which,  combined  with  the  decreased  de- 
mand fdlowing  the  change  in  fashions,  has  di- 
minished the  price  of  Tahitian  shells  in  the  London 
market  to  practically  one-half  what  it  was  three 
years  ago.  Mr.  Consul  Simons,  from  whose  report 
(No.  3493,  Annual  Series)  the  above  figures  are 
taken,  says  that  the  authorities  at  Tahiti  stopped  all 
diving  operations  at  the  shell  islands  from  October  I, 
1904,  to  February  i,  1905,  and  extended  this  prohi- 
bition to  diving  machines  to  May  i,  1905,  precautions 
that  should  restrain  within  reasonable  bounds  the 
output  for  1905. 

MoU>r  Omnibuses. — In  their  report  on  the  means 
of  locomotion  and  transport  in  London  the  Rc^al 
Commission,  recently  sitting,  expressed  the  opinion 
that  whilst  motor  'buses  are  likely  to  practically 
supersede  horse  omnibuses,  "  and  tbns  remove  from 
the  streets,  greatly  to  the  public  advantage,  s  form  of 
vehicle  which,  although  it  has  been  of  great  public 
utility,  is  now  one  of  the  principal  causes  of  con- 
gestion in  many  streets,"  tramways  will  continue  to 
be  the  most  efficient  and  cheapest  means  of  street 
conveyance.  However  that  may  be  the  motor  omni- 
buses are  making  rafHd  headway.  Three  new  motor 
omnibuses  are  being  delivered  to  the  London  Motor 
Omnibus  Company  every  week ;  the  I.ondon  General 
Omnibtts  Company  have  c3mm''nG:d  a  new  service 


from  Cricklewood  to  the  Law  Courts;  other  com- 
panies are  opening  up  other  routes,  and  now  the 
experiment  of  a  motor  service  to  Brighton  has  began. 
The  journey  of  fifty  miles  is  to  take  somethtog  ksi 
than  four  hours,  and  it  is  expected  that  what  may  be 
called  the  intermediate  service  will  be  a  very  profitable 
part  of  the  undertaking.  It  is  too  soon  as  yet  to 
say  whether  the  motor  omnibuses  can  conqiete 
snoiessfully  for  long  distances  with  the  railw^  bst 
that  they  will  have  an  immense  and  beneficial  efiect  in 
pushing  residential  London  furtho-  into  tlie  cxmraij 
can  hardly  be  doubted.  ^ 

TJie  Hop  Cro/.— Reference  was  made  in  the  Utf 
number  of  the  Journal  to  the  acreage  in  hops  over  a 
series  of  years  to  1904.  The  preliminary  statemoil 
for  the  year  1905  of  the  Agricultural  Returns  <^ 
Great  Britain  has  since  been  published,  and  ^lovi 
that  the  acreage  under  hops  this  year  is  slightly  in 
excess  of  that  of  1904—48.968  acres  as  against  47,799 
acres  last  year,  an  increase  of  1,169  acres.  Theodj 
hop-growing  counties  that  do  not  show  an  inciease  ia 
acrei^  under  cultivation  this  year  are  Snitey  and  Sdop, 
but  the  decrease  is  insignificant,  in  the  one  case  34 
acres  and  in  the  other  5.  The  hc^  crop  i£  tlie 
present  year  promises  to  be  one  of  the  largest  of 
recent  years,  but  the  low  temperature  and  wet 
weather  of  last  week  may  have  injured  to  mm 
extent  the  quality.  As  was  pointed  out  in  the  last 
issue  of  the  Journal,  the  fiuctuation  in  the  yidd  of 
hops  is  very  great,  and  the  acreage  under  cnlun* 
tion  gives  Uttle  indfeation  of  the  quantity  of  hcfo 
produced.  It  is  stated  on  authority  that,  sofuas 
the  English  crop  is  concerned,  thwe  is  not  a  W 
district  tins  year,  and  that  there  will  be  snfficial  fat 
all  requirements  without  any  importations. 

AgricuUttre  in  Scotland.— In  Tfu  Times  of  Anguit 
29th  there  is  an  interesting  letter  from  Mr.  J.  BofJ 
Kinnear  on  the  exodus  from  the  country  side.  Ur. 
Kinnear  says  it  is  not  \isib1e  across  the  border.  Tlert 
the  labourers  are  content  with  village  life  because  the?' 
are  paid  and  housed  well,  and  faimers  thrive  becaa%e 
they  are  given  a  free  hand  and  treated  fairly  by  tbeii 
landlords.  Without  touching  upon  contronnul 
matter  it  may  be  said  that  the  wages  of  laboums  aie 
generally  good  north  of  the  Tweed,  bat  when  Mi. 
Kinnear  says  that  *'  speaking  generaUy  the  rates  are 
about  20s.  a  wed  with  free  cottage  and  girdat,"!* 
does  not  quite  agree  irith  the  oflfidal  figures  as  fond 
in  the  Abstract  of  Labour  Statistics  uf  the  Uuted 
Kingdom,  1902-1904  (Cd.  2491)  In  this  retmn  tbe 
average  wages  in  every  county  of  Scotland  is  gins, 
and  the  highest  wages  paid  in  cash,  not  to  odiint; 
labourers,  but  to  shepherds,  is  18s,  6d.  in  linfiUi- 
gow,  the  next  being  173.  iid.  in  Haddington,  hi 
Berwick  the  shepherds  cash  wage  ia  only  141.  4^1 
but  allowances  in  kind  bring  it  up  to  21s.  ;d.  Tte 
highest  wages  paid  in  the  United  Kingdom  to  tbe 
ordinary  labourer  are  in  Narthumberland  and  Dc 
ham,  where  htqeitiidiib^aejd&kQ^U^  191.  <j>  i> 
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cash  and  allowances  in  kind  that  bring  it  up  to 
lis.  7d.,  and  in  the  other  20s.  in  cash,  with 
allowuices  bringing  it  up  to  s2s.  ad. 

7%«  Grvwth  ef  Grass  Land,—'iSx.  Kinneu'  goes 
on  to  say  that  "south  of  Northmnberhmd  the 
traveller  sees  rare  fields  of  com  or  roots,  but  field 
alter  field  of  gnu  (mostly  poor)  showing  by  its  ridge 
and  ftirrows  that  it  had  once  been  grain.  To  the 
north  of  that  line  the  picture  is  reversed.  With 
stretches  of  waving  com  or  yellow  stubble  (much  of 
it  wheat),  broken  by  the  vivid  green  of  turnips  and 
swedes,  with  but  an  occasional  enclosureof  pasture." 
Here  agun  the  official  figures  hardly  bear  out  Mr. 
Kinnear's  description  in  its  entirety.  Turning  to  the 
Agricoltural  Statistics  1904  (Cd.  2504),  it  wiH  be 
foond  that  whilst  the  acreage  under  wheat  in  England 
has  decreased  some  55  per  cent,  dnce  the  agikultnral 
position  was  at  its  best  in  the  seventies,  the  shrinkage 
n  Scotland  has  been  65  per  cent.  The  decrease  in 
swedes  and  tnmipi  has  been  much  less  in  Scotland  than 
in  England — about  10  per  cent,  as  compared  with  30 
—  but  the  increase  in  grass  land  has  been  in  both 
countries  about  30  per  cent.  Of  course  in  some 
counties  the  change  is  more  marked  than  in  others, 
bat  in  all  the  official  returns  show  it  to  have  been 
very  considerable. 

77ie  Bacon  and  Ham  Industry. — The  threatened 
deamess  of  bacon,  conseqacnt  largely  upon  the 
shrinkage  of  imports  from  Denmark,  and  in  a  \tsstc 
degree  from  Irdand,  invites  inquiry  as  to  why  more 
pigs  are  not  reared  in  the  United  Kingdom.  Whilst 
population  continues  to  increase,  not  so  rafndly  as  in 
the  past  but  stm  rapidly,  the  number  of  j^gs  in  Great 
Britain  is  actually  less  than  it  was  ten  years  ago.  In 
1895  the  number  was  2,884,431;  the  returns  just 
published  put  the  number  for  1904  at  3,861,644. 
In  the  meantime,  the  price  of  imported  bacon, 
although  fluctuating  rather  widely,  has  on  the  whole 
increased.  In  1895  it  was  at  an  average  of  39-01 
shOHngs  per  cwt.,  in  1904  it  was  47  07.  Now  it  is 
very  mnch  higher.  The  price  of  Irish,  Wiltshire, 
and  Danish  green  bacon,  which  in  January  was  at 
56s.  per  cwt.,  is  now  quoted  at  743.  In  Ireland  as 
in  England,  the  number  of  pigs  has  decreased.  In 
1904  they  numbered  2,861,644,  '^J 
2,424,919,  whilst  the  imports  of  pigs  from  Ireland  to 
this  country  which  in  1900  amounted  to  715,202,  fell 
last  year  to  505,080,  and  may  be  expected  to  be 
much  smaller  in  1905.  On  the  other  hand  the  im- 
ports of  bacon  from  abroad  show  unbroken  growth 
during  the  last  fifteen  years.  In  1890  the  value  of 
the  bacon  imported  into  the  United  Kingdom  was 
jf6,978,o6i,  and  of  hams  0,&fx),iis>  ^904  ^ 
value  of  the  one  import  had  risen  to  j^i2|832,i42, 
and  the  other  to  ;f  3, 104,999,  so  that  at  the  present 
time  the  country  is  buying  bacon  and  ham  from 
abroad  to  the  vahie,  in  round  figures,  of  j^i6,ooo,oco 
per  annum.  It  seems  strange  that  under  these  cir- 
cuQ^stances  the  supply  of  pgs  in  the  United  King* 


dom  instead  oT  increasing  largely  should  show  diminu- 
tion as  compared  with  the  numbers  of  ten  years  ago. 

Sutter,  Cheese,  £ggs.—It  is  the  same  with  butter 
and  margarine,  with  cheese,  lard,  eggs.  The  acreage 
under  grass  in  the  United  Kingdom  has  increased 
from  26,698,739  acres  in  1889  to  28,693.305  in  1904, 
and  it  might  have  been  expected  that  the  home 
population  would  have  been  less  dependent  than  in 
the  past  upon  importation  of  these  food  articles. 
But  the  value  of  the  butler  imported  has  risen  from 
/■8,oio,374in  i887tO;f2i,ii7,i62  in  1904;  of  cheese 
from  j^4,si4,382  to  ^■5,843,770 ;  of  condensed  milk 
fron>  /7341676  to  608,391  ;  of  eggs  from 
/3,o85,68i  to  ;^6,730,574  ;  of  lard  from  ;^i,6o4,243 
to  ^^3,342,389.  Of  course,  population  has  increased 
consideraUy  over  this  period  of  years,  but  if  the 
proportional  quantities  pa  head  of  the  population  of 
the  articles  ao  imported  are  taken,  it  will  be  found 
that  in  most  cases  the  proportion  has  steadily  grown. 
For  example,  in  1887  the  butter  and  margarine  im- 
ported represented  8*5  lbs.  per  head  of  the  population, 
in  1904  it  had  increased  to  13-6,  the  proportion  of 
foreign  cheese  consumed  had  increased  from  5*6  lbs. 
to  6*7  per  head,  of  lard  from  2-8  to  4*8,  and  the 
number  of  eggs  from  30  to  56. 

The  Sating  0/ Machinery, — Reference  was  recently 
made  in  the  Journal  to  the  question  of  the  rating  of 
machinery,  and  dnce  then  the  London  Machinery 
League  has  prejnred  a  statement  that  may  be  useful 
for  reference.  There  can  be  no  doubt  that  the  Act  of 
1840  was  intended  to  exempt  machinery  not  attaclied 
to  a  building  from  being  rated.  That  is  admitted  on 
all  sides,  and  as  the  Act  of  1840  is  renewed  every 
year  by  Parliament,  it  would  seem  reasonable  to  ask 
Pariiament  to  give  effect  to  its  own  Act.  The 
present  variation  in  the  practice  of  the  local  authorities 
in  construing  the  Act  is  due  to  contradictory  jadictal 
decisions,  but  it  is  obviously  desirable  that  all  districts 
should  be  treated  alike,  which  is  not  the  case  at 
present.  For  example,  Westminster  does  not  tax 
machinery  attached  to  the  hereditament ;  Southwark 
and  West  Ham  do,  Manchester  and  Oldham  do  not, 
Newcastle  does.  This  inequality  of  treatment  was 
condemned  by  the  Royal  Commission  of  1901,  and 
would  not  be  defended  even  by  local  authorities  who 
consider  that  they  are  justified  in  rating. 

Peep  Sea  Fishing. — Reference  was  recently  made 
in  the  Journal  to  the  growing  consumption  of  fish  in 
Germany,  which  is  likely  to  be  stimulated  this  year 
by  the  high  price  of  meat.  The  German  Govern- 
ment stimulates  and  protects  the  fishing  industry  in 
many  ways.  For  example,  all  subventions  for  the 
buildiDg  of  new  sailing  nssels  and  for  providing 
them  with  outfits  of  nets  and  gear,  as  well  as  all 
loans  to  fishermen  and  fishing  companies,  are  made 
by  the  Government  through  the  German  Sea  Pishing 
Association  upon  the  representation  of  the  latter. 
On  such  matters,  as  well  as  on  research  and  ^dred 
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objects,  the  Government  expends  aminaUy  about 
;^20,ooo  for  the  benefit  and  encooragement  of  sea 

fishing,  in  addition  to  some  ^2,500  or  ^3,000  per 
annum  towards  the  expenses  of  the  Association.  The 
owners  of  new  smacks  to  be  employed  in  herring 
fishing  receive  a  building  subvention  of  approxi- 
mately j^200  to  ;^250,  besides  a  further  sum  for  the 
purchase  of  nets  and  gear;  and  although  steamers 
receive  no  snch  subventions,  those  engaged  in  hoping 
fishing  are,  nevertheless,  furnished  by  the  Govern- 
ment with  a  reserve  fond  for  making  good  los^  in 
nets,  which  fiind  cannot*  howevar,  be  drawn  upon 
without  the  Government  sanction.  This  reserve  fhnd 
is  for  steamers  ^^240,  and  for  sailing  vessels  ^97.  In 
order  to  make  good  the  exceptionally  heavy  losses  in 
nets  and  gear  during  1904  the  Government  will,  it  is 
said,  contribute  ;Cs,ooo,  in  addition  to  the  ^^20,000 
referred  to  above.  A  Sshing  museum  was  two  years 
ago  set  up  in  the  new  municipal  museum  at  Altona, 
and  is  already  so  great  a  success  that  it  is  to  be  con- 
siderably enlarged  and  improved,  the  Government 
contributing  liberally  to  the  funds  for  the  purchase  of 
models,  &c.  In  November  last  year  the  Association 
offered  to  furnish  Greimaa  fishermen  with  good, 
zeliable  barometers  at  2s.  6d.  each.  In  three  months 
475  of  the  barometers  had  been  issued,  and,  the 
reports  upon  them  have  everywhere  been  favourable. 


OBITUARY. 


Gkoroe  Athelstame  Trrupp.— Mr.  Thmpp, 
the  well-known  coach-builder,  and  writer  on  coach- 
building,  died  on  the  24th  ult.,  at  his  house  in 
Maida-vale,  in  his  84th  year.  He  bad  been  a 
Member  of  the  Society  of  Arts  since  1875,  in 
December  1876,  he  delivered  a  course  of  Cantor 
Lectures  on  the  "History  of  the  Art  of  Coach- 
building,"  which  formed  the  groundwork  of  bis 
subsequently  published  work  on  "  The  History  of 
Coaches."  He  was  also  a  frequent  contributor  to 
the  Journal  on  subjects  connected  with  carriage 
building  and  technical  education.  Mr.  Thmpp  was 
B  past  muter  of  the  Coach  and  Harness  Makers* 
Company,  and  was  founder  of  the  Coachmakers* 
Benevolent  Institution,  of  the  Institute  of  British 
Carriage  Manufacturers,  and  of  Technical  Schools  for 
Coach  ArtisMis.  His  business  in  Oxford-street  was 
founded  as  far  back  as  1740. 


GENERAL  NOTES. 


Capetown  Photographic  Exhibition.— The 
Capetown  Photographic  Society  will  hold  an  exhibi- 
tion at  the  City  Hall,  Cape  Town,  from  Saturday, 
February  3rd,  to  Saturday,  February  loth  (inclusive). 
Entries  close  January  13th,  1906.  Communications 
should  be  addressed  to  A.  J.  Fuller,  Secretary,  P.O., 
Box  470^  Cape  Town. 


RoTAL  Sanitakt  Imstitutr.— The  40th  come 
of  lectures  and  demonstrationi  for  sanitary  offioen 
arranged  by  the  Sanitary  Institute  will  commence  on 
September  23rd,  and  continue  until  November  29th, 
The  course  comprises  four  lectures  on  elcinentaiy 
physics  and  chemistry  in  relation  to  water,  soil,  air 
and  ventilation,  and  meteorology;  and  twenty>oae 
lectures  on  public  health  statutes*  the  pimctica]  dotiei 
of  a  sanitary  inspector,  municipal  hygiene  or  bygjeae 
of  conmiuoities,  and  building  construclioo  in  ^ 
sanitary  relations.  Inspeclions  and  demonstntkas 
are  arranged  in  coonectioa  with  the  lectures,  and 
include  visits  to  pnUie  and  private  works  QhutratiTC 
of  sanitary  jwactice  and  adnUiiisCraticm.  Intbeseooad 
part,  seven  lectures  will  be  ^vcn  on  meat  sod  food 
inspection.  Further  particulars  can  be  obtained  froa 
the  Secretary  of  the  Institute,  Margaret-street,  W. 

Cotton  in  St.  Vincent.— In  his  report  upon  the 
affairs  of  St.  Vnicent,  dated  31st  Januaiy,  1905 
(Cd.  2238-23),  the  Admhustrator,  Mr.  £dward  J. 
Cameron,  speaks  very  favourably  of  the  outlook  ftr 
cotton  cultivatita  in  the  island.  The  great  agri- 
cultural feature  of  the  year,  he  writes,  has  been  tbe 
inauguration  of  the  Sea  Island  cotton  industry  under 
the  auspices  and  by  the  very  active  efTort  of  tbe 
Imperial  Department  of  Agriculture,  under  Sir 
David  Morris,  K.C.M.G.  The  results  are  cotamly 
encouraging,  "  136  bales  of  excellent  cottcm  reafiuDg 
from  4d.  (this  figure  is  for  the  upland  quaEty)  to 
IS.  3}d.  per  lb.  have  been  shipped  from  the  colooy 
since  April  last,  and  the  present  area  in  cnltivatkiiw 
from  which  the  crop  is  bdng  taken  off  at  the  time  of 
writing,  is  approximately  1,471  acres.  With  these 
prices,  which,  moreover,  leave  a  liur  margin  for  a  M, 
the  industry  should  certunly  pay,  and  go  some  way 
in  assisting  to  restore  the  colony's  shattered  pto- 
sperity.**   It  is  largely  a  question  of  price  and  laboir. 

Schools  in  Saxont.— his  report  od  the  tnde 
of  Cbemnitz  and  Saxony  (No.  3342,  Annual  Series), 
Mr.  Vice-Consul  Felkin  gives  scHne  interest^ 
figures  bearing  upon  education.  In  1904  there  were 
739>07b  school  children  in  Saxony,  360,909  boys  ami 
378,167  girls.  The  number  was  composed  of 
714,395  Lutherans,  21,163  R-oman  Catholics,  and 
3,518  other  religions.  For  these,  there  -were  11,146 
teachers,  maldng  an  average  of  fio  pnpQs  to  one 
teadwr,  but  the  rate  varies  considetaUy  in  dtfincBl 
sections,  bring  as  much  as  80  pupils  to  ime  teacher  m 
some  districts  of  Chemnits  and  Zwickau,  and  as  lonr 
as  40  in  some  districts  of  Dresden  and  Ldpac 
The  expenditure  for  natitmal  sdiools  amoonted  to 
/i, 715,000,  ^riiich  represents  an  average  of  2  6fc 
for  each  pupil  of  the  national  schools.  This  compoei 
with  other  parts  of  the  Empire  as  f(^ows :  Berfia 
[average),  ^4  155.;  Austria,  ;f  2  8s. ;  Bavaria. /^t  6s.: 
Mecklenburg  -  StreUtx,  13s. ;  Lippe  -  DetmoU, 
j^i  5s.  It  is  interesting  to  note  that  the  avenge  age 
at  which  Saxon  school  teachers  die  b  46— a  figure  to 
which  it  has  steadily  dccUned^hi^  <99(»  whin  tti 
average  age  was  5?,igitized  by  CjOOglC 
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CANTOR  LECTURES. 

TELEPHONY, 

By  Herbert  Laws  Webb. 

Lecture  I. — Delivered  March  13M,  1905. 

Telephone  Instruments. 

In  attempting  to  cover  in  a  course  of  four 
lectures  a  subject  so  full  of  techDical  detail  as 
telephony,  I  realise  that  I  am  attempting  a 
difficult  task.  Especially  have  I  realised  this 
during  the  past  few  weeks,  when  I  have  been 
engaged  in  extracting  from  a  mass  of  infrarma- 
tion  those  points  which  X  think  would  most 
interest  an  audience  not  composed  wholly  of 
telephone  workers.  Since  one  could  give  a 
paper  or  a  lecture  on  any  one  of  a  thousand 
detuls  in  telephone  engineering,  I  have  been 
compelled  to  pick  and  choose,  to  eliminate 
and  compress — making  tabloids  out  of  cart- 
loads. 

I  have  divided  the  subject  into  the  divisions 
which  those  engaged  in  the  telephone  business 
habitually  apply.  We  divide  a  telephone 
system  into  three  main  parts — the  equipment 
of  the  subscribers*  stations,  or  the  sub-station 
plant,  the  conduits,  cables  and  wires  joining 
those  stations  to  the  exchange,  or  the  line 
plant,  and  the  exchange  switchboards  and 
accessory  appliances,  or  central  office  plant. 
I  am  devoting  a  lecture  to  each  of  these 
branches  of  the  modem  telephone  system  and 
one  to  the  commercial  side  of  the  industry, 
the  important  questions  of  development  and 
tariffs. 

Let  us  take  a  brief  glance  at  the  rise  and 
present  position  of  the  telephone  business. 
The  first  commercial  telephone  exchange 
appeared  in  1878 — less  than  27  years  ago. 
At  the  present  time  there  are  not  less  than 
5,000,000  telephones  in  use,  probably,  since 
exact  statistics  are  difUcult  to  collect,  con< 
siderably  over  that  figure ;  and  at  a  mode- 


rate computation  the  telephone  industry  gives 
employment  directly  and  indirectly  to  not  less 
than  a  quarter  of  a  million  people.  It  draws 
on  every  branch  of  the  electricid  business,  as, 
besides  the  many  special  appliances  required, 
it  needs  conduits,  cables,  and  wires  in  great 
variety,  batteries,  accumulators,  dynamos  and 
motors,  and  a  host  of  general  mechanical  and 
electrical  supplies.  It  also  gives  employment 
to  a  large  number  of  general  trades. 

In  scientific  progress  the  development  of 
telephony  has  been  prodigious.  Both  the 
.  range  and  the  scope  of  the  telephone  have 
enormously  increased.  In  the  early  days  the 
range  of  the  telephone  for  commercial  talking 
was  a  few  miles.  In  the  eighties  telephone 
circuits  of  over  a  hundred  miles  were  rare. 
To-day  most  of  the  capitals  of  continental 
Europe  have  direct  telephonic  intercommuni- 
cation. In  America,  commercial  talking  is 
now  done  over  distances  of  2,000  miles.  Ten 
years  ago  a  city  telephone  system  serving 
10,000  telephones  was  the  exception,  and  there 
were  very  few  which  exceeded  that.  To-day 
there  are  city  telephone  systems  serving  from 
100,000  to  150,000  telephones.  And  so  ad- 
vanced are  the  methods  of  operating  and  the 
apparatus  employed,  that  any  two  stations 
among  those  vast  groups  of  telephones  are 
put  in  communication  with  each  other  in  an 
average  time  of  about  30  seconds. 

In  volume  of  business  done  the  telephone 
has  long  out-distanced  the  telegraph  and  is 
fast  catching  up  the  penny  post.  In  this 
country  the  annual  number  of  telephone  com- 
munications is  more  than  ten  times  the  number 
of  telegrams,  and  in  America  it  is  more  than 
thirty  times.  In  both  countries  the  annual 
number  of  telephone  calls  is  rapidly  approach- 
ing the  annual  number  of  letters.  Doubtless 
the  telegraph  will  long  continue  to  be  used  for 
very  long  distance  messages  and  for  messages 
where  rapidity  of  communication  is  not  im- 
portant. But  the  speed,  the  directness  and 
the  completeness  of  the  telephone  message 
are  so  superlative  that  if  everybody  had  the 
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telephone  service,  and  knew  how  to  use  it,  very 
few  would  send  telegrams,  and  nobody  would 
send  a  local  telegram. 

The  Problem. 
Let  us  for  one  moment  go  back  to  the  dark 
ages,  what  I  might  call  the  anie-Bellum 
period,  when  the  telephone  spoke  not  for  itself, 
but  was  only  talked  of.  I  hardly  need  to  tell 
an  audience  like  this  that  sounds  as  we  know 
them  have  three  distinct  characteristics — pitch, 
or  rate  of  vibration,  loudness,  or  amplitude  of 
vibration,  and  quality,  or  timbre,  which  is  not 
so  easy  to  define  as  it  is  to  recognise.  We 
babitually  speak  of  sound  vibrations  as  sound 
waves  and  represent  them  diagranimatically  in 
wave  form.  The  actual  transmission  of  sounds 
through  the  air  is  by  a  to  and  fro  vibration  of 
the  air  particles,  an  alternate  condensation 
and  rarefaction.  A  simple  note  produces  a 
rhythmical  vibration,  and  if  the  loudness  of 
the  note  increases  or  decreases  the  vibrations 
vary  in  amplitude,  but  not  in  rate,  and,  there- 
fore, not  in  their  general  form.  If  quality  is 
introduced,  however,  the  form  of  the  sound 
wave  is  modified,  as  quality  is  represented  by 
extra  vibrations,  called  uvertones  or  parttals, 
superimposed  on  the  main  vibrations.  Quality 
is  present  in  all  sounds,  and  is  what  gives 
to  musical  sounds  and  to  bumaa  voices 
their  special  characteristics,  agreeable  and 
otherwise.  In  musical  instruments  quality 
argely  depends  on  the  materials  employed 
and  the  shape  of  the  instrument.  For  ex- 
ample, we  know  that  the  same  note  on 
a  piano  or  on  a  violin  or  on  a  clarionet 
has  quite  different  sounds.  Quality  is  pre- 
eminently present  in  the  human  voice.  The 
variety  among  human  voices  is  as  great  as 
the  variety  among  human  features,  and  diff- 
erent voices  are  as  easily  recognisable  as 
different  faces.  We  all  carry  voices  in  our 
memory,  and  know  how  easy  it  is  to  recognise 
with  certainty  a  given  voice  at  a  distance. 
This  great  variety  comes  mainly  from  quality. 
Each  voice  has  its  own  fundamental  note,  but 
it  is  quality,  the  overtones,  from  which  such 
innumerable  shades  of  sound  result.  Articu- 
late speech  is  produced  by  the  vibration  of  the 
vocal  chords,  and  the  quality  is  dependent  on 
the  tension  on  the  chords  and  on  the  shape  of 
the  mouth  cavity.  By  the  tension  we  put  on 
our  vocal  chords  and  by  the  movements  we  give 
to  our  tongue,  teeth  and  lips,  thus  altering  the 
shape  of  the  mouth  cavity  or  resonating 
chamber,  we  constantly  vary  the  pitch  and 
quality  of  the  sounds  we  utter.   It  is  an  im- 


portant feature  of  articulate  speech,  and  one 
of  great  practical  importance  in  telephony, 
that  the  clearness  of  speech  does  not  in  the 
least  depend  upon  loudness,  but  solely  upon 
pitch  and  quality.  It  is  a  common  deluuon, 
for  example,  that  if  one  is  not  understood  one 
must  shout,  and  the  Englishman  abroad  thinks 
to  make  himself  understood  by  talking  loudly 
in  English.  On  the  other  band  we  know  that 
two  people  close  together  can  converse  in 
whispers,  which  shows  plainly  that  clearness 
ii)  not  dependent  on  loudness,  and  not  even  so 
much  on  pitch  as  on  quality. 

Quality  being  the  notable  characteristic  of 
the  human  voice,  and  quality  introducing  into 
sound  vibrations  innumerable  extra  vibrations, 
due  to  the  partials  or  overtones,  it  follows  that 
the  sound  waves  of  articulate  speech  are  ex- 
tremely complex  in  character.  A  simple  note 
gives  regular  vibrations,  while  the  sound  waves 
due  to  articulate  speech  contain  innumerable 
superimposed  waves.  The  little  superimposed 
waves  are  often  at  the  rate  of  thousands  per 
second. 

This  brief  sketch  of  the  acoustics  of  telephony 
shows  us  that  the  problem  of  the  electric^ 
transmission  of  speech  was  to  transmit  elec- 
trical waves  identical  in  form  with  the  sound 
waves.  Every  tiny  wave  must  be  reproduced, 
or  the  overtones,  the  all-important  quali^, 
would  be  lost,  and  the  result  would  be  only 
noises,  not  speech.  The  early  thiolcers  and 
experimenters  in  telephony  failed  to  recognise 
this  vital  principle.  Borseul,  in  1854,  made  a 
forecast  of  electric  telephony,  and  described 
means  for  effecting  it.  But  he  apparently 
made  no  experiments,  and  his  deacrqftioa 
speaks  of  making  and  breaking  the  cuireot 
By  an  interrupted  current  you  can  transmit 
pitch,  but  not  quality  ;  noises  and  notes,  but 
not  articulate  speech. 

Let  us  look  for  a  moment  at  the  means  in 
the  human  system  for  receiving  sounds,  and 
see  what  guidance  they  give  in  telephony. 

The  human  ear  consists  of  an  external  ear, 
acting  as  a  collector  and  resonating  chamber, 
closed  by  a  membrane  or  vibrating  diaphragm 
to  which  is  connected  a  chain  of  small  bones, 
the  mallet,  anvil  and  stirrup.  This  chain  of 
small  bones  forms  an  elastic  system  thnnt^ 
which  the  vibrations  taken  up  t;^  the  man- 
brane  from  the  surrounding  air  are  transmitted 
to  the  labyrinth  of  auditory  nerves,  wfaidt 
convey  them  to  the  brain. 

It  was  only  natural  that  those  who  attempted 
to  solve  the  problem  of  ti^nsmittmg  speech 
by  electricity  shEn^dHtN^UI&Ogil&nism  of 
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■the  human  ear  and  attemj^  to  reproduce  it. 
The  human  ear  is  cleariy  a  transmitter  or  coa.- 
verter  of  sound  waves  into  nerve  impulses,  and 
an  electrical  apparatus  built  on  the  same  lines 
might  transform  sound  vibrations  into  elec- 
trical impulses. 

This  was  clearly  the  idea  of  Philip  Reis,  of 
Friedrichsdorf,  who  in  the  early  sixties  ex- 
perimented extensively  in  electric  telephony. 
In  the  early  instruments  of  Reis  are  repro- 
duced the  membrane  or  vibrating  diaphragm, 
the  maltet  and  the  anvil  of  the  ear,  the  mallet 
and  the  anvil  being  interposed  in  the  electric 
circuit. 

Fig.  I. 


Early  rosus  of  Reis  TKAMmiTTEB. 


Reis  experimented  for  several  years  in  tele- 
phony, but  reached  no  definite  results  in  the 
transmission  of  articulate  speech,  though  the 
most  finished  form  of  his  transmitter  was  of  a 
type  very  similar  to  that  of  subsequent  prac- 
tical telephone  transmitters.  The  funda- 
mental difficulty  with  the  Reis  transmitter  was 
that  it  was  intended  to  make  and  break  the 
circuit  by  the  vibrations  of  the  diaphragm. 
With  a  make  and  break  transmitter  the  elec^ 
trical  waves  change  abruptly  and  do  not  follow 
the  vibrations  produced  by  articulate  speech. 
With  our  ^esent  knowledge  it  is  no  diflScult 


«hatterto  make  a  Reis '  tranamittar  taBfi'&irljr 
well.  Apparently  Reis  never  ibftde-them'taUE 
more  than  a  wmd  cx  two  at  a  time. 


Fio.  2. 


The  Reis  receiver  depended  on  the  well- 
known  Page  effect,  so-called  because  Pro- 
fessor Page,  of  Salem,  discovered  that  a  piece 
of  iron,  on  being  rapidly  magnetised  and 
demagnetised,  gave  out  a  sound.  It  is  curious 
that  Reis  did  not  realise  the  necessity  of 
using  a  diaphragm  in  his  receivers;  but  all 


Fio.  3. 

c 


Reis  Rkcriver. 

his  receivers  were  of  this  same  fbrm,  a  slender 
core  surrounded  by  a  coil.  It  seems  probable 
that  if  Reis  had  equipped  his  receiver  with  a 
diaphragm  he  would  ^a^^|,  gbgpf^c^^igs 
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which  would  have  led  to  the  discovery  of  the 
weak  point  of  the  tEansmitter.and  enabled  him 
to  solve  the  problem.  The  experiments  of  Reis 
lasted  seven  or  eight  years  but  were  never 
carried  to  a  definite  conclusion.  In  the  early 
seventies  Reis  became  an  invalid  and  he  died 
in  1874. 

There  was  a  lapse  in  telephonic  experiments 
until  Professor  Bell  definitely  solved  the 
problem  in  1876.  To  Bell  is  due  the  discovery 
that  for  the  transmission  of  articulate  speech 
it  was  necessary  to  use  an  undulatory  current 
which  should  exactly  reproduce  the  voice 
vibrations.  The  means  for  doing  this — the 
magnet,  the  coil  and  the  iron  diaphragm- 
had  lain  under  the  hands  of  all  e:q)erimentera 
in  electricity  since  tiie  invention  of  the  electro- 
magnet. The  attainment  of  such  great  ends 
by  such  simple  means  has  well  been  described 
as  the  very  "hardihood  of  invention."  Pro- 
fessor Bell  thus  described  his  discovery  in  the 
fifth  claim  of  his  patent  of  March  7th,  1876  :— 
"The  method  of  and  apparatus  for  trans- 
mitting vocal  sounds  telegraphically,  as  here- 
in described,  dy  causing  electric  undulations 
similar  in  form  to  the  vibrations  of  the  air 
accompanying  the  said  vocal  or  other  sounds 
substantially  as  set  forth." 

Fio.  4. 


Eauly  Bill  Tklbphohi. 

In  the  earliest  form  of  practical  telephone 
transmitter  devised  by  Bell  the  diaphragm  was 
of  membrane  with  a  piece  of  iron  attached  to 
it  at  the  centre.  The  iron  armature,  being 
vibrated  by  the  diaphragm  in  front  of  the 
magnet  poles,  set  up  undulatory  currents  in 
the  coils,  which,  circulating  in  the  receiver 
coils,  varied  the  magnetism  of  the  receiver 
magnet,  and  vibrated  the  receiver  diaphragm 
correspondingly.  This  simple  apparatus  trans- 
mitted articulate  speech  electrically,  founded 
a  new  art,  and  gave  rise  to  a  new  industry. 

In  the  eariiest  telephone  circuits  magnet 
telephones  were  used  both  for  transmitters  and 
receivers.     At  first  an  electro-magnet  was 


used  in  the  transmitter,  but  this  soon  gave- 
way  to  a  permanent  magnet ;  and  the  mem- 
brane ^aphragm,  which  got  slack  in  damp^ 
weather,  was  replaced  by  an  iron  diaphragm. 
The  earliest  form  of  receiver  was  a  cylindrical 
iron  box  containing  the  magnet  within  an<} 
closed  by  the  diaphragm. 

-  The  late  Professor  Elisha  Gray,  the  inventor 
of  the  harmonic  telegraph  and  of  the  telauto- 
graph, was  working  at  the  telephone  at  the- 
same  time  as  Bell.  Gray  undoubtedly  experi- 
mented with  a  continuous  circuit,  with  undu- 
latory currents,  and  even  with  a  battery  trans- 
mitter. 

Gray  ran  a  very  close  rat:e  with  Bell  fw  tbe- 
glorious  invention  of  the  telephone ;  indeed  & 
preliminary  patent  application,  or  caveat^ 
was  lodged  by  each  on  the  same  day.  But 
Bell  secured  priority  for  his  invention  and  is 
universally  recognised  as  the  real  inventor  of 
the  telephone.  The  insight  which  Gray  had 
into  the  problem  is  shown  by  one  of  his  patent 
drawings,  in  which  we  have  a  complete  tele- 
phone circuit,  with  battery  transmitter  and 
magnet  receiver.  The  variable  resistance  of 
the  transmitter  was  a  platinum  wire  dipping* 
into  a  Uquid.  The  variation  of  resistance  due 
to  the  up  and  down  movement  of  the  platinum- 
wire  as  it  was  vibrated  by  the  diaphragnk 
would  be  extremely  small ;  still,  the  principle- 
of  the  modem  transmitter — an  unbroken  con- 
tact—was there. 

We  have  skimmed  rapidly  over  the  under- 
lying [Hinciples  and  we  now  come  to  the  era  of 
practical  telephony — ^wfaich  began  in  1877. 
The  first  complete  telephone  circuits  used 
magnet  telephones  as  both  transmitters  and 
receivers.  The  magnet  telephone  as  a  trans- 
mitter is  practically  a  small  dynamo,  the  prime 
mover  being  the  human  voice — acomparativeljr 
feeble  souroe  of  energy.  Although  it  is  sur- 
prising how  far  and  how  well  one  can  talk  with 
a  well-constructed  magnet  telephone  and  over 
a  good  line,  still  it  was  clear  in  the  early  days 
of  telephony— when  neither  the  apparatus  nor 
the  lines  were  very  efficient— that  to  give  the 
telephone  sufficient  range  to  make  it  of  com- 
mercial value,  a  more  powerful  form  of  trans- 
mitter was  required.  Some  workers  endea- 
voured to  make  the  magnet  telephone  more- 
powerful  ;  others  turned  their  attention  to  the 
production  of  a  battery  transmitter.  This  was 
first  produced  by  Edison.  Edison  utilised  the 
principle,  previously  announced  by  Du  Honed, 
that  the  resistance  at  a  contact  between  two 
conducting  substances  varied  with  wiation  ia 
pressure.  Both  Count  du  l^i^^^d|^Fmidl 
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engineer  named  Clarac  had  pointed  out  that 
carbon  exhibited  in  a  marked  degree  the  pro- 
perty of  diminishing  its  resistance  with  in- 
crease of  pressure,  and  Edison  relied  rather 
upon  this  than  upon  actual  variation  of  resist- 
ance at  ifie  point  of  contact. 


Fio.  5. 


Edison  Cabbon  Transmitter. 


In  the  early  commercial  form  of  the  Edison 
transmitter  the  variable  resistance  was  a  button 
of  compressed  lamp  black  held  between  two 
plates,  an  ivory  button  conveying  the  vibra- 
tions of  the  diaphragm  to  the  front  plate. 

At  about  the  same  time  Berliner  invented  a 
battery  transmitter,  which  also  relied  upon 
variation  of  resistance  through  variation  of 
pressure  at  a  contact.  Berliner  made  his  con- 
tacts of  metal. 

The  introduction  of  the  battery  transmitter, 
•which  enabled  external  power  to  be  applied  to 
the  telephone  circuit,  the  flow  of  current  being 
regulated  by  the  changes  in  resistance  of  the 
transmitter  due  to  the  voice  vibrations,  was  a 
notable  advance  in  telephony.  Mr.  Edison  at 
the  same  time  made  a  contribution  of  great 
value  to  the  telephone  circuit  by  combining 
the  transmitter  with  the  induction  coil.  In  the 
telephone  circuit  the  induction  coil  becomes  a 
sort  of  step-up  transformer,  sending  out  to 
•line  currents  at  comparatively  high  pressure, 
^hile  the  local  or  primary  circuit  is  kept  of 
low  resistance,  thus  giving  the  variations  in 
resistance  of  the  transmitter  their  maximum 
change.  This  was  a  most  valuable  improve- 
vnent,  and  the  induction  coil  has  since  formed 
jaxk  essential  part  of  the  telephone  transmitter. 
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In  1878,  Professor  Hughes  explained  the 
real  principle  of  the  telephone  transmitter. 
By  his  famous  microphone,  by  the  beautiful 
experiments  he  conducted  with  it,  and  by  the 
lucid  explanation  he  gave  of  the  phenomena 
observed,  he  threw  a  flood  of  light  on  the 
whole  subject.  He  made  clear  that,  for  the 
maximum  effect  in  change  of  resistance  with 
change  of  pressure,  the  essential  point  was  a 
loose  contact. 

Edison  had  worked  with  exactly  opposite 
means,  a  compressed  button  held  closely 
between  two  plates.  Although  there  was  a 
controversy  at  the  time  as  to  the  invention  of 
the  carbon  transmitter,  it  has  long  ago  been 
recognised  that  Hughes  was  the  first  to  demon- 
strate the  correct  principles  on  which  telephone 
transmitters  should  be  built,  and  since  1878  all 
transmitters  have  been  built  around  the  loose 
contact. 

We  now  have  the  complete  telephone  circuit 
invented;  the  battery  transmitter  with  in- 
duction coil,  the  magnet  telephone  taking  its 
place  as  receiver. 
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It  is  worthy  of  note  that  within  a  year  of  the 

production  of  the  first  speaking  telephone, 
which  spoke  at  first  in  rather  feeble  and 
hesitating  tones,  the  art  of  telephony  had 
reached  this  advanced  stage,  in  which  we 
have  all  the  essential  fieatures  of  the  modem 
telephone  drcuit. 

We  may  now  consider  the  evolution  of  the 
magnet  telephone  as  a  receiver,  which  has  been 
its  function  since  1878. 

After  passing  through  a  few  stages  of  some- 
what crude  mechanical  design  and  arrange- 
ment (examples  of  eariy  wood-case  receivers 
were  exhibited  on  the  lecture  table)  the  receiver 
took  the  form  shown  In  Fig.  7. 

The  essential  features  are  the  laminated 
magnet,  giving  superior  strength  and  per- 
manence of  magnetism  as  compared  with  a 
solid  magnet,  the  soft  iron  poje-piece.  the 
ebonite  case,  the  smfilfeltftkl  iQWu^O^aQhe 
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shallow  ear-piece.  This  is  a  receiver  of  about 
1880,  and  it  shows  careful  study  of  both  the 
electro-magnetic  and  acoustic  requirements  of 
the  receiver.  The  function  of  the  currents 
circulating  in  the  coil  is  to  produce  changes  in 
the  magnetic  field  in  which  the  diaphragm  is 
placed.  Soft  iron  is  more  responsive  to 
changes  in  magnetisation  than  steel,  so  the 
soft  iron  core  quickly  found  its  way  to  the  top 
of  the  telephone  magnet  and  has  remained 
there  ever  since.  Only  for  a  year  or  two  were 
receivers  made  with  the  coil  mounted  directly 
on  the  magnet.  Acoustically,  also,  this 
receiver  shows  considerable  advance  on  its 
immediate  predecessor.  We  know  that  a 
resonating  chamber— ainy  column  of  air,  in 
fact— has  more  or  less  effect  on  the  quality  of 
sounds,  reinforcing  some  notes  or  vibrations  to 
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the  detriment  of  others.  This  is  familiar  in 
the  difference  in  the  sound  of  voices  in  an 
empty  room  and  in  one  that  is  furnished,  or  in 
the  different  sound  given  to  a  voice  by  speaking 
near  or  over  a  hollow  vessel.  The  early  wood- 
case  receivers  had  large  ah:  chambers  and 
deep  ear-pieces,  thus  furnishing  resonators 
which  considerably  distorted  the  sounds 
received.  This  trouble  was  cured  by  using 
the  extremely  small  air-chamber  and  shallow 
ear-inece  shown  in  Fig.  7,  with  a  marked 
imi^ovement  in  the  quality  of  speech  received. 

In  the  early  days  many  attempts  were 
made  to  improve-  the  magnet  telephone  by 
strengthening  the  magnetic  field,  by  using 
two  diaphragms,  by  employing  clusters  of 
magnets,  by  connecting  magnetically  the 
diaphragm  with  the  magnet  and  by  vadous 
combinations  of  the  simple  parts  of  which  the 
instrument  consists. 

The  late  George  M.  Phelps,  who  worked 
assiduously  in  the  commercial  development 
>f  the  telephone  in  its  early  days  produced 


many  types  of  instrument  having  combioatiow 
of  several  mag^nets. 

European  investigators  appear  to  have  en- 
deavoiu-ed  to  improve  the  magnetic  circuit  of 
the  telephone.  Amoog  the  many  scores  <tf 
receivers  made  in  all  shapes  and  forms  in  the 
early  days  of  telephony,  practically  none  has 
survived.  That  of  Mr.  Ader  was  the  most 
interesting  and  the  most  practical.  This  was 
a  double-pole  receiver  with  a  ring  of  soft  in» 
placed  in  the  ear-piece  above  the  diaphragm. 
This  iron  ring  Mr.  Ader  called  a  "  super- 
exciter  "  and  it  is  clear  that  the  diaphragm  is 
thus  placed  in  a  stronger  magnetic  field. 

The  evolution  of  the  receiver  has  proceeded 
along  the  systematic  lines  of  improvement  in 
magnetic,  mechanical,  and  acoustic  deuils. 
The  single-pole  was  some  ten  years  ag» 
replaced  by  the  double-pole  magnet,  which 
was  of  superior  power  and  sensitiveness,  and 
at  the  same  time  resulted  in  a  smaller  and 
handier  instrument.  The  diaphragm  has 
practically  not  changed  at  all.  It  is  of  soft 
iron,  a  little  over  two  inches  in  diameter  and 
*oi  inch  thick,  either  japanned  or  tinned  t» 
prevent  rust.  Many  experiments  have  beea 
made  with  diaphragms  of  varying  thicknesses. 
It  has  been  found  that  with  thick  diapbragas 
some  of  the  higher  overtones  are  lost,  and  the 
talking  becomes  thick  and  hoarse.  With  thia 
diaphragms  the  talking  is  sharp  and  dear, 
becoming  shrill  as  the  diaphragm  diminishes 
in  thickness.  A  very  thin  diai^agm  tods 
to  become  pulled  down  on  the  pole  piece,  aod 
general  experience  has  settled  on  a  thickness 
of  'oi  inch.  The  diaphragm  is  placed  as  near 
to  the  pole  pieces  as  it  can  be  placed  without 
risk  of  it  being  pulled  into  contact  with  the 
pole-pieces,  the  air-gap  is  usually  i-jand  of  aa 
inch,  and  the  space  between  the  diaphn^ 
and  the  ear- piece  the  same.  The  ear-piece  has 
become  shallower,  and  the  orifice  smaller.  The 
sensitiveness  of  the  receiver  depends  upon  the 
magnetic  circuit  being  in  a  state  of  unstaUe 
magnetic  equilibrium,  so  to  speak..  The  per- 
meability of  the  diaphtagm  must  be  high,  and 
the  field  in  which  it  is  placed  be  coaceotrated, 
so  that  changes  in  the  distribution  of  the  lines 
of  force  caused  by  the  currents  circulating;  in 
the  coil  shall  have  the  maximum  effect.  Great 
study  is  now  made  of  the  magnetic  properties 
of  the  irons  and  steels  used  la  telephone  re- 
ceivers, as  the  constant  increase  in  the  raage 
of  talking  required  constantly  increases  the 
demand  on  the  power  and  sensitiveness  of  the 
receiver. 

In  mechamc9yi9|^@0^gt@e 
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has  been  greatly  improved.  In  the  early 
single-pole  receivers  the  magnet  was  attached 
to  the  rear  end  of  the  case.  Unequal  expan- 
sion often  made  the  receiver  useless  by  taking 
the  diaphragm  too  near  the  magnet  or  too  far 
away  from  it.  It  is  now  the  practice  to  attach 
the  magnet  to  the  case  at  the  shoulder.  In  the 
type  shown  in  Fig.  8,  a  brass  block  is  screwed 
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into  the  case.  The  cord,  is  now  frequently 
carried  within  the  case  instead  of  being 
attached  to  exposed  terminals.  Some- 
times a  metal  case  is  used  with  ebonite 
covering.  The  telephone  receiver  has  to  stand 
mwh  hard  usage,  and  it  must  be  proof 
against  it. 

Evolution  on  the  Transmitter. 

The  earliest  form  of  commercial  transmitter 
was  the  well-known  Blake  instrument,  Fig.  9, 
which  was  at  one  time  extensively  in  use  in 
England  and  America.  Blake  utilised  the 
loose  contact  of  Hughes  and  the  carbon  button 
of  Edison,  giving  the  rear  electrode  inertia  by 
mounting  it  on  a  metal  backing.  The  two 
electrodes,  the  front  one  a  platinum  point, 
were  mounted  on  springs,  so  that  they  might 
follow  all  the  motions  of  the  diaphragm.  An 
ingenious  adjusting  device,  consisting  of  an 
angular  iron  bracket,  to  which  the  springs 
were  attached,  held  under  tension  by  an 
adjusting  screw,  was  provided  to  maintain  the 
two  electrodes  in  constant  contact.  The  Blake 
transmitter  (Fig.  9),  with  one  cell  of  Leclanch^ 
battery,  and  when  everything  was  in  proper 
condition,  gave  very  clear  talking  over  lines  of 
moderate  length ;  but  it  would  not  stand  a* 
high  battery  power,  and  it  required  frequent 
attention  and  adjustment.  The  adjustment 
was  rather  a  delicate  matter  ;  frequently  a 
a  quarter-turn  of  the  screw  made  all  the  differ- 
ence between  good  talking  and  bad. 


In  Europe,  after  Professor  Hughes  published 
his  famous  paper  on  the  microphone,  many 
commercial  transmitters  were  designed  which 
were  simply  variations  of  Hughes's  carbon 
pencil  microphone.  A  large  family  of  bans- 
mitters  sprang  up,  in  which  carbon  pencils 
were  arranged  in  every  conceivable  manner, 
in  ringle  aud  double  rows,  in  stars,  in  wheels, 

Fig.  9. 
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in  hexagons.  These  assemblies  of  blocks  and 
pencils  were  generally  attached  to  wooden 
diaphragms.  The  quality  of  talking  from  a 
microphone  transmitter  is  very  variable,  as 
the  instrument  is  very  sensitive  to  jarring, 
and  with  strong  battery  power  hissing  and 
fi7iDg  frequently  occur,  due  to  minute  arcs  at 
the  contacts.  Except  in  one  or  two  countries 
the  microphone  transmitter  has  dropped  out 
of  use.  ' 

The  Runnings  transmitter,  of  which  Fig.  10 
shorn  an  early  form,  is  the  father  of  all  modem 
transmitters.  The  granular  carbon  trans- 
mitters were  invented  by  the  Rev.  Henry 

Runnings,  who  seems  to  have  made  a  meteoric 
flight  into  telephony.  Even  in  its  earliest  and 
simplest  form  the  granular  carbon  transmitter 
was  a  far  more  sensitive  and  powerful  instru- 
ment than  either  the  Blake  or  the  carbon  pencil 
family.  It  was  free  from  the  ordinary  defects 
of  both  classes,  the  breaking,  hissing,  and 
frying,  and  the  barrelly,  hollow  talking,  but, 
unfortunately,  it  developed  a  serious  defect 
of  its  own— a  defect  ^(ffeift^G^O^fe 
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overcome.  This  trouble  has  been  called 
"pacldog,"  and  for  years  "packing"  was 
one  of  the  ^atest  bugbears  of  the  telephone 
engineer.  The  granular  carbon  transmitter 
came  rapidly  into  use,  as  it  gave  clearer  and 
louder  talking  than  previous  forms,  and  could 
be  used  with  a  higher  battery  power.  The 
demand  for  long  distance  taking  was  con- 
stantly increasing,  and  a  more  powerful  trans- 
mitter was  a  necessity.  It  was  found,  however, 
that  the  granular  transmitter  often  became 
obstinately  silent.  This  was  attributed  to  the 
carbon  granules  becoming  tightly  packed  to- 
gether, so  that  they  no  longer  vibrated  freely. 
Many  devices  were  resorted  to  to  overcome 
this  difficulty.   Transmitters  were  made  with 

Fig.  10. 
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the  electrodes  of  irregular  shape,  so  as  to 
break  up  the  granules ;  in  some  instruments 
the  transmitter  case  was  mounted  on  a  pivot, 
so  that  it  could  be  twisted  round  to  shake  up 
the  granules  when  the  talking  became  weak. 

A  type  of  granular  transmitter  in  which 
special  precautions  were  taken  to  prevent 
paddng,  was  at  one  time  extensively  used 
in  America,  called  the  "  long  distance." 
It  had  a  platinum  diaphragm,  set  horizontally, 
on  which  the  carbon  granules  rested,  and 
the  upper  electrode  was  in  the  shape  of  a 
pulley,  grooved  and  pierced  so  as  to  allow  the 
granules  to  be  well  distributed.  This  was  a 
powerful  transmitter,  and  could  be  used  with 
three  cells  of  Fuller  battery,  giving  about  six 
volts.  It  gave  good  talking  over  very  long 
lines  when  in  good  condition,  but  it  suffered 


from  the  packing  evil,  and  at  times  would 
become  as  silent  as  a  block  of  solid  metal- 
Packing  is  due  not  merely  to  the  carbon 
granules  becoming  settled  down,  but  to  the 

expansion  due  to  heating  causing  the  gjanules 
to  swell  together  into  a  mass.  In  a  granular 
transmitter  the  resistance  is  often  very  low, 
less  than  an  ohm,  and  sufficient  current  passes 
to  generate  considerable  heat.  The  cause  of 
the  packing  trouble  was  therefore  inherent  to 
the  instrument  if  a  powerful  transmitter  was 
required. 

A  detailed  investigation  of  this  and  other 
properties  of  granular  transmitters,  carried  out 
at  laboratories  of  the  American  Bell  Telephone 
Company  and  at  the  Massachusetts  Institote 
of  Technology,  resulted  in  showing  that  the 
packing  trouble  could  be  cured  by  giving  the 
granules  space  to  expand,  and  that  the  greater 
effect  m  change  of  resistance  hrom  change  of 
pressure  was  obtained  by  mounting  the  rear 
electrode  rigidly. 

The  "solid back"  transmitter  (Fig.  11)  was 
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the  result  of  these  researches,  and  was  de- 
signed by  Mr.  Anthony  White  about  thirteen 
years  ago.  This  is  the  most  powerful  telephone 
transmitter  in  use,  and  does  daily  commercial 
talking  over  distances  ranging  from  a  few 
yards  up  to  2,000  miles.  The  two  electrodes 
are  small  discs  of  carbon,  slightly  smaller  than 
the  containing  chamber.  The  rear  electrode  is 
attached  to  a  brass  block  rigidly  held  by  a  sub- 
stantial brass  bridge.  The  front  electrode  is 
connected  by  a  pin  to  the  diaphragm,  a  wulitf 
over  the  same  pin  holding  a  mica  disc  which 
closes  the  granule  containing  chamber.  The 
front  electrode  has  a  piston-like  action  in  the 
chamber,  the  mica  disc  having  sufficient 
elasticity  to  allow  the  electrode  to  vilHate 
freely.  The  mica  is  proof  against  the  heat 
generated  in  the  transmitter,  which  the  felt 
ring  used  to  give  elasticity  in  earlier  types  of 
small  granular  tranunttto'  j^^AOttr^^  carbon 
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granules  onty  partly  fill  the  space  between  the 
two  electrodes,  and  thus  have  free  space  in 
which  to  expand  when  they  become  heated. 

This  transmitter  has  been  successful  in  over- 
coming the  packing  difficu1t3s  and  when  once 
properly  set  up  it  rarely  develops  faults  of  any 
sort.  Its  general  design  has  been  extensively 
copied,  and,  like  the  Hughes  microphone,  it 
is  the  father  of  a  whole  family  of  iastrumeDts. 

In  another  family  of  granular  transmitters,  a 
GontainiDg  chamber  with  elastic  sides  is  em- 
ployed. This  is  generally  secured  by  the  use 
of  a  ring  of  felt,  which  has  caused  this  type  of 
instrument  to  be  irreverently  dubbed  in  America 
the  "complaster"  transmitter.  Sometimes  the 
felt  separator  is  simply  a  ring,  sometimes  it  is  a 
disc  pierced  with  several  holes  to  split  up  the 
granules  more. 

Great  attention  must  be  paid  to  the  work- 
manship, quality  of  materials,  and  details  of 
assembly  in  telephone  transmitters.  The  pre- 
paration of  the  carbon  granules  has  become 
quite  a  specialty  and  much  care  is  expended 
on  getting  carbon  of  a  high  degree  of  hardness 
and  fineness,  practically  small  black  diamonds. 
The  acoustic  properties  of  transmitters  are  also 
of  importance.  A  small  degree  of  distortion 
necessarily  takes  place  in  the  transmitter,  as 
there  is  a  conversion  of  energy  from  one  form 
to  another.  Any  unnecessaiy  addition  to  this 
distortion  must  be  guarded  against.  The 
fundamental  note  of  the  diaphragm  must  be 
damped  out,  and  anything  in  the  shape  of  a 
resonating  chamber  which  would  tend  to  rein- 
force some  vibrations  over  others  must  be 
awided. 

At  various  times  there  have  been  many  what 
might  be  called  "freak**  transmitters  in- 
vented, instruments  with  multiple  contacts  and 
multiple  diaphragms.  These  were  very  fre- 
quent  in  the  early  days,  when  it  was  not 
realised  that  the  line  was  the  principal  pro- 
blem, not  the  instruments.  Broadly  speaking 
none  of  these  devices  has  tived,  but  the  double 
diaphragm  idea  has  lately  been  revived  in  a 
commercial  transmitter.  This  instrument  has 
two  granular  chambers  back  to  back,  the  two 
diaphragms  beingplaced  in  a  chamber  parallel 
with  the  mouthpiece. 

Signalling  Appliances. 
To  use  the  telephone  it  is  necessary  to  have 
means  of  signalling  and  of  being  signalled. 
When  the  telephone  appeared  the  ordinary 
trembling  electric  bell  was  already  in  general 
use  and  it  was  at  once  pressed  into  the 
service  of  the  telephone.   It  quickly  became 
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evident  that  the  batteries  required  for  signal- 
ling over  lines  of  any  length  were  expensive, 
unreliable,  and  troublesome,  and  the  magneto 
call  and  polarised  bell,  not  unknown  but  not 
then  much  used,  were  soon  substituted  for 
batteries  and  trembling  belts. 

The  magneto  generator  is  such  a  well-known 
appliance  that  it  needs  no  description.  It  is 
simply  a  small  hand-driven  alteruatiag  current 
djmamo.  The  armature  of  the  bell  is  polarised 
by  a  permanent  magnet,  giving  it  a  normal 
bias,  and  so  making  it  responsive  to  normal 
currents. 

The  magneto  generator  proved  such  a 
simple  and  adequate  means  for  signalling  on 
telephone  lines,  that  it  soon  became  almost 
universally  an  indispensable  part  of  the  tele- 
phone set.  In  the  early  days  it  was  inserted 
in  series  in  the  line  and  an  automatic  shunt 
had  to  be  devised  to  short-circuit  the  armature 
coil  when  the  generator  was  not  in  use.  There 
are  various  forms  of  automatic  shunt.  In  one 
most  generally  used  the  spindle  of  the  armature 
coil  normally  short  circuits  the  coil  by  pressing 
against  a  contact,  from  which  it  is  drawn  when 
the  handle  is  turned  by  the  action  of  a  pin 
which  rides  up  from  a  notch  in  the  hub  of  the 
driving  wheel. 

The  telephone  station  must  have  two  different 
positions :  one  for  sending  and  receiving  signals 
and  one  for  sending  and  receiving  speech.  At 
first  a  band  switch  was  used  for  changing  the 
circuit  from  one  position  to  another.  It  was 
soon  seen  that  the  weight  of  the  receiver 
afforded  means  for  effecting  this  change  auto- 
matically, and  the  autoinatic  switch-hook  was 
invented.  This  device  plays  an  important 
function  in  the  telephone  set,  and  its  details 
have  received  much  study.  In  the  early  days 
the  arm  of  the  hook  formed  part  of  the  circuit, 
and  it  worked  between  leaf  contacts.  There 
was  more  or  less  uncertainty  about  this,  and 
in  modem  practice  the  contacts  are  separated 
from  the  hook,  and  are  simply  controlled  by  it. 

Circuits  of  Telephone  Sets. 

We  have  now  surveyed  the  essential  parts 
of  the  complete  telephone  set.  These  parts 
may  be  joined  up  in  a  variety  of  different 
ways.  In  the  early  days,  when  sing^  lines 
with  earth  return  were  generally  used,  every- 
thing was  joined  in  series. 

Such  a  circuit  has  various  disadvantages. 
The  resistance  of  the  bell  coils,  with  that  of 
the  generator  armature  if  the  shunt  contact 
failed,  was  in  the  talking  circuitf  on  loag 
lines  with  several  statidhsiti^tfty 
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signalling  became  ineffective.  Mr  J.  J.  Carty 
theo  invented  the  bridging  bell,  which  com- 
pletely cured  this  trouble  and  gave  a  much 
superior  circuit.  In  the  bridging  bell  both  the 
bell  and  the  generator  are  in  bridge  across 
the  line.  The  bell  coils,  having  long  cores 
and  being  wound  to  a  high  resistance,  offer 
high  impedance  to  telephonic  currents  and 
do  not  shunt  them.  With  this  arrangement 
practically  any  number  of  telephones  may  be 
worked  on  one  line  with  good  results. 

Finally,  we  have  the  common  battery  circuit, 
the  standard  circuit  of  to-day,  in  which  the 
arrangement  of  the  sub-station  is  much 
simplified.  The  transmitter  battery  has  dis- 
appeared, as  current  is  supplied  from  the 
central  office  ;  the  generator  has  disappeared, 
as  the  same  central  battery  operates  the 
signals  at  the  central  office.  There  are  left 
only  the  transmitter,  induction  coil,  receiver, 
and  bell,  and  the  automatic  switch  to  change 


1877  and  make  a  rapid  survey  of  the  ewlation 
of  the  complete  commercial  telephone  set. 

Not  very  long  after  the  speaking^  telephone 
was  shown  to  be  a  {vactical  success  commer- 
cial instmrnents  were  put  on  the  market.  The 
first  of  these  was  a  hand  magneto  tele- 
phone. This  was  in  use  in  1877.  It  was  not 
beautiful  but  appears  to  have  been  built  for 
strength  and  to  have  been  well  finished.  A 
sh(Ht  time  later  a  complete  telephone  set 
was  on  the  market,  and  this  is  speoalfy 
interesting  as  it  contained  all  the  elements  oC 
the  modem  set ;  generator,  bell*  and  ant(^ 
matic  switch. 

The  wall  set  ■  of  the  same  period  was  the 
prototype  of  the  wall  set  which  has  become 
so  familiar.  Here  we  have  a  separate  trans- 
mitter, receiver,  generator,  and  bell.  The 
circuit  was  changed,  however,  from  the  signal- 
ling to  the  speaking  position  by  a  hand- 
switch." 
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Circuit  of  Comuom  Battut,  Sub-Statiom  Skt. 


the  circuit  from  the  signalling  to  the  talking 
position.  There  is  one  additional  part,  that 
inconspicuous  and  most  serviceable  electrical 
device — the  condenser.  The  condenser  serves 
to  maintain  the  line  normally  "open"  to 
direct  current,  but  allows  the  polarised  bell  to 
be  rung  by  alternating  current.  As  may 
readily  be  seen,  the  various  elements  of  a 
common  batteiy  sub-station  circuit  may  be 
arranged  in  a  variety  of  ways,  and,  owing  to 
the  reactions  between  the  coil,  condenser, 
transmitter,  and  receiver,  different  ways  will 
give  different  talking  results.  Innumerable 
different  arrangements  of  the  circuits  have 
been  tried ;  the  circuit  shown  in  Fig.  iz  is 
that  which  on  the  whole  is  found  to  give  the 
best  results. 

Complete  Telephone  Sets. 

Having  traced  the  manner  in  which  the 
various  parts  of  the  telephone  sub-station  have 
been  evolved,  I  now  invite  you  to  go  back  to 


In  connection  with  these  early  commercial 
instruments,  it  will  no  doubt  be  interesting  ta 
many  if  I  quote  a  few  lines  from  the  first 

circular  issued  in  connection  with  the  tele- 
phone industry.  It  is  .  dated  Boston,  May, 
1877,  and  reads  as  follows : — 

"  The  proprietors  of  the  tdephone,  the  mvestioB 
of  Alexander  Graham  BeU,  for  which  patents  hsic 
been  issued  hy  the  United  States  and  Great  Britnn, 
are  now  prepared  to  famish  telephones  for  the  traas- 

FrLi^-i>.>n  tiT  nrllcLihle  ?>poc(li  tliroiit;!j  iIlt^^liJIlc^I^  swt 
more  ihan  twenty  niilc*  a[i^rl.  Conver salictn  can 
e:iiily  earned  on  alier  slight  practice,  and  with  tbc 
otiTiiiiLiiial  repelition  of  a  word  or  a  sentenwe^  Om 
SfEl  Ustenicg  to  the  telephone,  though  I  he  jocatd  > 
perfectty  audible,  the  Articulation  seenu  to  be  B- 
distinct ;  bat  after  a.  kv  trials  the  eai  bcciMil»  i 

tswedto  the  pecaUai  tamd,  and  finds  liltk  1 
a  Dtnjd^stanjfibg  the  words. 

i'The.  tcJeplunie  AoM  he  Ut  ill  a  tgiM  ^taa, 

*  lUiutxUioiu  of  I 
dHnnwItbal 
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where  there  is  no  noise  which  would  intanpt 
ordinary  conversation. 

"The  advantages  of  the  telephone  over  the  tele- 
graph for  local  business  are  ;  — 

"  1st.  That  no  skilled  operator  is  required,  but 
direct  communication  may  be  had  by  speech  without 
the  Intervention  of  a  third  person. 

"and.  That  the  communication  is  much  more 
rapid,  the  average  nnmber  of  words  transmitted  a 
minute  Morse  Sounder  bdng  from  fifteoi  to 
twenty,  by  telephone  Itom  one  to  two  hundred." 

"  3rd.  That  no  expense  is  reported  either  for  iti 
operation,  maintenance,  or  rq>air.  It  needi  no 
battery,  and  faaa  no  complicated  machinery.  It  is 
"Unsurpassed  for  economy  and  simplicity." 


of  the  transmitter,  and  the  absence  of  a  rigid 
support  are  not  good  for  long  distance  talk* 
ing,  and  the  instrument,  as  a  whole,  is  more 
subject  to  risk  of  damage  than  when  only  the 
receiver  is  movable. 

Id  the  common  battery  set,  the  standard  in- 
strument of  to-day,  of  which  a  wall  pattern  set 
is  shown  in  Fig.  13,  it  is  noticeable  that  the 
sub-station  has  become  much  more  compact. 
The  elimination  of  the  generator  and  battery 
has  etimtnated  much  bulky  cabinet  work.  The 
switch-hook  offers  a  notable  detail.  It  was 
found  that  people  who  did  not  "  keep  their 
eye  on  the  ball,"  to  use  a  golfing  phrase. 


Fig.  13. 


Opkratok's  Tklkphone  Skt  and  wau.  pattkxh  comioN  Battikt  Sxt, 


The  microtelephone  or  hand  set,  which 
was  first  used  in  America  about  25  jrears 
ago  as  a  switchboard  instrument,  has  become 
very  popular  in  Europe.  It  has  its  advantages 
and  disadvantages.  With  a  wall  set  it  makes 
the  position  of  the  telephone  independent  of 
the  heig'ht  of  the  user.  With  a  desk  set  it  is  a 
comfort  nq  doubt  at  times  to  be  able  to  sit 
back  with  the  telephone  instead  of  leaning 
forward  to  it ;  but  the  hand  set  involves  a  loog 
cord,  and  the  long  cord  hss  a  terrible  habit  of 
coiling'  itself  up  under  a  pile  of  papers  and 
books,  sometimes  with  disastrous  results. 
Electricallyi  the  hand  set  is  not  so  good  as  the 
fixed  transmitter.  The  long  cord  with  its 
numerous  conductors  is  a  weak  spot  from  a 
maintenance  point  of  view ;  the  shaking  up 


frequently  jabbed  the  receiver  downward  so 
that  a  point  of  the  switch-hook  dented  or 
bent  the  diaphragm.  This  resulted  in  many 
damaged  receivers,  and  much  bad  service. 
Even  curving  the  ends  of  the  prong  does  not 
cure  the  trouble,  as  many  people  prefer  to  do 
things  upside  down,  and  jabbed  ^e  receiver 
diaphragm  up.  So  it  became  necessary  to 
shape  the  ends  of  the  hook  in  a  ring  of 
sufficient  radius  that  it  was  impossible  to 
damage  the  diaphragm  by  means  of  the 
hook.  People  had  to  choose  other  means. 
This  is  just  an  illustration  of  the  great  atten- 
tion which  must  be  paid  even  to  the  smallest 
detail  in  telephone  work,  and  of  the  necessity 
for  the  telephone  engineer  to  guard  against 
the  damage  which  thoughtless  and  c^ireless 
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members  of  the  public  so  quickly  deal  out  to 
whatever  machinery  is  placed  in  their  hands. 

We  have  now  traced  fairly  completely  I 
hope,  but  necessarily  in  a  very  condensed 
manner,  the  evolution  of  the  modem  tele- 
phone set — the  sub-station  pl^nt  of  the  tele- 
phone system.  There  is  one  other  complete 
telephone  of  interest — the  operator's  set. 
(Fig.  13).  In  the  earliest  switchboards, 
the  operators,  as  I  have  just  said,  were 
provided  with  hand  sets,  and  thus  had  only 
one  hand  free  to  work  with.  Within  a  year 
tir  two  the  head-band  receiver  was  devised, 
and  the  transmitter  was  mounted  separately, 
at  first  on  a  column  or  bracket,  and  later 
suspended  by  cords  from  the  top  of  the  switch- 
board. This  arrangement,  though  it  gave  the 
operator  both  hands  free,  obstructed  her  view 
of  the  switchboard  and  relatively  restricted 
her  movements,  since  the  transmitter  hung  in 
one  position. 

The  breastplate  transmitter  gives  the 
operator  complete  freedom  of  movement,  and 
■also  makes  the  &ce  of  the  switchboard  clear 
of  all  obstruction,  while  it  has  an  incidental 
advantage  in  giving  each  operator  her 
individual  set.  The  shield  and  case  of  the 
transmitter  are  of  aluminium  and  are  extremely 
light ;  the  head-band  of  the  receiver  is  pierced 
to  reduce  the  weight.  Many  a  load  of 
jewellery  carried  for  mere  ornament  is  con- 
siderably more  of  a  burden  than  the  operator's 
receiver  and  transmitter. 

The  survey  of  the  evolution  of  the  sub-statton 
shows  that  it  has  been  greatly  improved  both 
in  electrical  and  mechanical  efficiency.  The 
standard  telephone  set  is  now  capable  of 
talking  nearly  3,ooo  miles,  which  is  a  vast 
increase  of  range.  What  such  distances  mean 
mayi  be  realised  when  it  is  considered  that 
telephone  conversation  is  now  daily  held 
hetween  cities  which  are  two  days'  journey 
apart  by  the  fastest  trains.  Moreover,  &e 
same]  instrument  is  used  for  talking  across 
the  street  as  for  talking  over  the  longest 
distances.  This  is  a  variation  of  load  which 
I  think  occurs  in  no  other  form  of  electrical 
apparatus,  and  it  illustrates  strikingly  the 
ilexibility  of  the  telephone  instrument. 

The  use^which  the  telephone  gets  is  severe. 
Much  more  severe  nowadays  than  it  was  in 
the  beginning.  It  must  be  remembered  that 
almost  every  telephone,  although  we  habitually 
speak^of  a  telephone  as  representing  a  sub- 
scriber, is  really  used  daily  by  a  number  of 
different  people.  The  telephone  is  in  the 
hands  of  the  public  without  being  owned  by 


the  user,  and  therefore,  in  the  main,  it  ij  less 
carefully  treated  than  it  might  be.  It  is  alto 
used  a  great  deal  more  frequently  than  it 
formerly  was.  Many  telephones  are  used 
both  for  internal  communication  and  for  die 
outside  service,  and  it  is  not  unusual  for  an 
instrument  to  be  used  from  50  to  100  times  a 
day  the  year  through.  Notwithstanding  these 
trying  circumstances,  the  mechanical  desigo 
has  been  so  improved  and  the  construction  so 
much  solidified  and  simplified  that  the  tele- 
phone instrument  rarely  gets  out  of  order. 
Many  instruments  remain  in  ser\'ice  year  in 
and  year  out  without  giving  serious  trouble. 

There  are  many  special  uses  of  the  telephone 
and  many  different  types  of  instruments  have 
been  designed  for  particular  uses,  on  board 
ship,  in  military  operations — where  the  tele- 
phone now  plays  an  invaluable  parkin  the 
conduct  of  railway  and  tramway  sennces,  and 
in  mining,  diving,  and  other  work. 


Specimens  of  lome  of  these  special  t3rpn  of  1^ 
phones,  lou  by  the  General  Electzic  Company  aad  If 
the  Western  Electric  Company,  together  with  sow 
highly  interesting  instniments  from  the  pricdess  col- 
lection of  historical  apparatus  at  the  Post  Office,  lot 
by  Mr.  J.  Gavey,  Engineer-in-Chief  to  the  Genoil 
Post  Office,  were  exhibited  on  the  lecture  labJe. 


THE  INDUSTRIES  OF  MOROCCO. 

The  best  kaown,  if  not  the  most  important  indostiT 
of  Morocco  is  the  mannfacture  of  carpets.  The 
Rabat  varieties  are  the  most  esteemed,  and  thae 
somewhat  resemble  Smyrna  carpets,  bot  vary  coi- 
siderably  in  size.  They  are  remarkable  for  tttti 
very  brilliant  colouring,  red  predominating. 
number  of  these  caipets  sold  aonoally  aax^ 
4,000.  The  process  of  mannfactuie,  aceordtng  to  tk 
"  Ammaire  du  Maroc,*'  is  a  cateful  and  aieiylDiC 
one,  the  woric  bdng  exdhuively  ctmfined  to  wooai 
who  have  acquired  lemaikaUe  profidoicy  in  it- 
Notwithstandiog  the  reputation  these  catpetiepiar. 
very  few  of  them  are  exported  from  Mococcoy  ik 
natives — by  whom  they  are  greatly  appttciatci^ 
preferring  to  keep  them  for  their  own  use  in  tlx 
country  itself.  Of  those  which  are  found  in  Enrt^ 
the  majority  are  manufactured  at  Casablanca  or  it 
Mequinez,  and  they  are  of  a  distinctly  inferior  quifiti- 
At  Mequinez,  the  mannractore  of  carpets,  wliiii  ^ 
one  time  was  a  well-developed  industry,  has  ^ 
much  of  iu  original  importuice.  Another  indadT 
which  affitmia  employment  to  a  considenble  xsa^ 
of  people,  particularly  at  Sal£  and  Onntui.  coaaitt 
of  the  mann&ctnre  of  a  Und^  ^"^P*^  ^""^ 
by  the  name  of  DidMbdJu^iQlP^Qich^Hli*" 
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bouses  are  engaged  in  its  prodnctioo ;  At  Ouezzao, 
about  forty;  and  a  few  at  Tetuan.   Tiie  leathets 
manufactured  at  Xafilet,  as  well  as  tliose  of  Mairakedi, 
Fez,  and  Tetnao,  are  well  known,  and  enji^  a  good 
repntation.   They  are  remarkable  fa-  their  npple 
quaHties,  whkh  they  owe  to  a  prolonged  maceratkm 
in  certain  vegetable  inbstances  the  nature  of  which 
doet  not  appear  to  be  generally  knuwn.   Their  red 
dye  is  obtained  from  the  nats  of  a  tree  called 
"Takaout"  which  chiefly  grows  on  the  borders  of 
Oued-Draa.   Attempts  have  recently  been  made  to 
acclimatise  this  tree  in  Algeria,  bat  with  what  results 
is  at  present  unknown.   Many  of  these  leathers  are 
also  dyed  yellow,  and  these  are  used  in  the  manu- 
facture of  the  slippers  which  are  bo  much  in  vogue  in 
the  Mussnlman  world.  These  dippen,  mannbctuied 
in  Morocco,  are  greatly  used  by  the  natives,  and  are 
exported  in  considerable  quantities  to  Egypt,  Algeria, 
and  the  "Sudan.   At  one  time  silk  tissues  and  em- 
broideries, which  are  still  products  of  Fez,  were 
manuractured  with  sQk  coming  from  Djebel.  The 
raw  material  now  comes  from  France  and  Italy.  The 
celebrated  pottery,  earthenware  and  mosaic  indus- 
tries, so  much  vaunted  in  the  middle  ages,  appear  no 
longer  to  exist,  only  a  few  enamels  being  still  pro- 
duced in  Fez  and  SafE.    The  milling  industry  in 
Morocco  is  carried  on  in  a  very  crude  and  primitive 
manner,  even  in  the  preparation  of  ohve  oil  the 
crushing  of  the  fruit  is  e^cted  by  two  ndll  stones, 
lliere   are,  however,  indications  of  an  attempt 
to  erect  properiy  constructed  mills,  principally  at 
Tangiets,  where  the  Sultan,  twenty-five  years  ag^ 
built  a  steam  mill,  whidi  has  since  been  abandoned. 
This  is  an  industry  in  which  Europeans,  principally 
Frenchmen,  engage  very  largely,  and  at  the  present 
time  there  are  five  mills  worked  by  steam  at  Tangiers, 
one  at  Laraiche,  one  at  Saffi,  and  one  at  Mogador, 
owned  by  French  firms.   A  native  industry,  of  which 
Europeans  appear  to  be  taking  possession,  is  the 
manufacture  of  soft  soap,  of  which  the  inhabitants  of 
Morocco  use  conaidenU>]e  quantities.   These  soaps 
are  manufactured  very  easily  without  any  particular 
knowledge,  scientific  or  otherwise,  being  reqidred, 
and  the  products  of  the  country  alone  are  ased  in 
tbdr  composition.   At  TangK*'*  Mogador, 
this  industry  is  in  the  bands  of  French  firms.  Two 
manufactories  of  farinaceous  substances,  one  in  Tan- 
giers and  the  other  at  Mazagan,  both  French,  almost 
suffice  for  the  requirements  of  the  coast  ports.  The 
Sultan  has  recently  admitted  their  products  to  the 
benefits  of  the  coasting  trade.   The  manufacture  of 
cigarettes  has  during  the  last  few  years  greatly  in- 
creased.   Independently  of  the  establishments  which 
have  for  some  considerable  time  past  been  in  existence 
at  Tangiers,  a  bctoty  has  recently  been  established 
at  Casablanca,  and  its  wcHdng  has  been  attended 
with  some  success.   Mineral  waters  are  supplied  by 
Tangiers,  Tetuan,  Casablanca,  and  Mogador,  whOe 
a  distillery  is  workbg  very  aatisCactorily  at  Laraiche. 
The  distillation  of  alcohol  is  carried  on  very  exten- 
sively in  Morocco,  where  it  is  the  exception  not  to 


find  a  still  in  every  Jewish  shop.  It  is  stated  to  be  a 
subject  for  regret  that  a  sjniming  wheel  has  not  yet 
been  estaUished  at  Laraiche,  as  the  probabilities  are 
that  it  would  be  folly  engaged  vrith  the  wool  which  is 
exported,  as  well  as  that  which  is  wotked  up  at  pre* 
.sent  1^  the  natives  by  a  costly  and  tiresome  process. 
In  the  manafactnre  of  matches,  one  establishment  is 
engaged  at  Tangiers,  and  at  Fez  and  Mequinez  an 
attempt  was  made  fifteen  years  ago  to  produce  sugar, 
but  was  not  successful.  The  production  of  bricks  is- 
another  local  industry,  and  this  is  carried  on  at 
Tangiers.  Almost  the  whole  of  the  industries  of 
Morocco  (94  per  craU)  are  in  the  hands  of  the  French. 


THE  GREAT  ZIMBABWE. 

The  Tinus  coRCspondent  reports  a  lecture  on  thr 
Rhodeaan  ruins  ddhered  by  Mr.  Maclvor  beCne  the 
British  Association  at  Bulawayo,  which  tends  to  upset 
previous  theories  as  to  the  origin  of  these  remarkable 
structures,  and  to  rob  them  of  the  immemorial  an- 
tiquity claimed  on  their  behalf  by  previous  explorers 
such  as  Mr.  Bent,  and  Mr.  Hall,  whose  paper  on  the 
subject  read  last  April,  will  be  in  the  recollection  of 
Members.  The  lecturer  went  to  Rhodesia  last 
April,  under  the  auspices  of  the  Rhodes  trustees  and 
the  British  Association,  and  made  a  detailed  study  of 
Zimbabwe  and  other  ruins.  After  careful  investiga- 
tion he  decided  that  none  of  the  ruins  in  Southern 
Rhodesu  is  <dder  than  the  fifteenth  or  sixteenth 
century,  and  that  they  are  the  handiwork  of  African 
natives  of  the  negro  or  negroid  race  under  the 
dynasty  known  by  the  collective  name  of  Mono- 
motapa. 

The  buildings  are  essentially  of  a  native  Idnd  or 
type  common  to-day ;  nearly  all  retain  some  original 
wooden  stakes  embedded  in  the  walls ;  there  is  no  trace 
of  inscrq>tions  on  any  of  the  ruins ;  stone  and  iron 
imidements  were  found  together ;  neither  the  buildings 
nor  the  other  articles  fisund,  show  traces  of  eariy 
Oriental  or  European  influence ;  finally,  the  discovery 
of  pieces  of  blue  and  white  Nankin  china  and  other 
articles  of  mediaeval  manufacture  in  the  lowest  parts  of 
the  foundations  proves  that  such  commodities  were  the 
object  of  barter  before  the  buildings  were  erected. 
In  the  case  of  Zimbabwe,  he  controverts  the  state- 
ments that  tbe  foundations  show  a  series  of  layers  of 
differrat  periods ;  but  he  admits  that  in  one  layer 
of  sand  charred  wood  found  some  way  below  the 
previous  excavations  may  indicate  an  earlier  period, 
though  this  is  unlikely.  Mr.  Maclver  maintains  that 
the  ruins  were  originally  fortified  places,  usually 
enclosing  a  kopje  built  in  the  form  of  a  rough  ellipse 
following  mabdy  the  contour  of  the  surrounding 
country.  The  so-called  slave  {Hts,  described  as  pit 
dwellings,  were  originally  citadels  of  their  strong 
places  round  which  concentric  circles  of  waits  were 
built.  Zimbabwe,  as  the  residence  of  the  Mono-v 
motapa,  was  more  carefully  and  elaborately  J^ilt 
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than  the  others,  bat  its  plan  is  essentially  the  same. 
The  elliptical  temple  irould  therefore  be  a  trial 
fcHlress.  The  soapstone  birds  discovered  by  Mr. 
fient  represent  totems.  A  rue  still  exists — Kaffir 
tribe — with  an  ea^e  totem. 

Oa  the  publication  ctf  the  summary  of  Mr.  Maclvor, 
Dr.  Keane  sent  a  letter  to  Tk*  T^itttj  controverting 
his  argoments,  and  strongly  maintaining  the  news  of 
the  origmal  explorers  as  to  the  extreme  antiqoi^  of 
the  nnns. 


HAT-MAKING  SCHOOL  IN  PANAMA. 

A  central  school  of  hat-making,  and  for  the 
cultivation  and  improvement  of  toquilla  straw,  has 
been  established  in  the  district  of  Arraijan.  The 
school  is  provided  for  by  Government  funds,  and  will 
be  under  the  authority  of  the  Minister  of  Public 
Works.  Fourteen  scholarships  have  been  estab- 
lished, two  to  be  filled  from  each  of  the  seven 
provinces  of  the  Republic  of  Panama.  Besides  the 
holders  of  these  scholarships,  pu^nls  who  so  de^re 
will  be  received  in  the  school  as  exteras,  to  the 
number  of  thirty-six.  Applicants  for  scholarship 
must  be  not  less  than  15  years  of  age,  of  good 
conduct  and  health,  willing  and  desirous  of  learning 
hat-making,  have  good  eyesight,  be  of  cheerfiil 
dispontion,  and,  if  possible,  have  had  some  previous 
knowledge  of  making  hats  from  toquilla  straw.  Each 
pupil  will  be  expected,  as  a  return  for  his  instruction, 
to  undertake  to  teach  the  same  industry  in  whatever 
place  may  be  dedgnated  by  the  Government.  In 
case  of  refusal  to  do  so,  his  fttker  or  guardian  win  be 
called  upon  to  repay  all  the  expenses  incurred  by  his 
education.  The  school  was  opened — according  to 
the  United  States  representative  at  Panama — on 
June  15  last,  and  the  governors  of  all  the  provinces 
have  been  notified  to  inform  the  public  and  receive 
applications  for  admission.  The  three  officials  of  the 
school  hax'e  been  selected,  and  proceeded  in  May 
last  to  Ecuador,  where  most  of  the  "  Panama  "  hats 
are  made,  there  to  engage  the  senices  of  workmen. 


COmiESPONDENCE, 


MEXICO. 

I  have  just  returned  from  Mexico,  and  have  been 
interested  iu  reading  the  articles  which  appeared  in 
the  Jonrnal  in  May  and  July  last.  From  personal 
observations  I  can  confirm,  with  regret,  what  is  stated 
with  regard  to  British  trade. 

English  goods  are  appreciated  and  English  people 
liked,  but  for  some  reason  which  I  cannot  fathom 
onr  manufacturers,  with  few  exceptions,  seem  to  take 
no  steps  to  increase  their  trade  with  Meiico, 
although  I  am  confident  that  the  present  tumo\er 
mi^t  eatdly  be  increased  by  35  per  cent,  or  more. 


On  this  side  scarcely  any  endeavour  is  made  tti 
ascertain  what  goods  are  required,  and  if  catakigKS 
are  sent  out  and  enquiries  result,  there  are  no  oppoi- 
tunities  of  seeing  specimens  of  the  goods  in  Mexico, 
so  that  in  sending  orders  it  is  necessary  to  woA  km 
a  catalogue  descrii^icn— mostly  printed  in  En^isb- 
and  trust  to  the  artide  when  it 
nme  as  the  catalogue  would  lead  <me  to  sqqnae. 

I  regret  to  find  thrt  onr  Govenmicnt,  uwtfail  o( 
increasiag  facilitiea,  are  about  to  take  a  letropide 
step,  as  it  u  proposed  that  butead  of  having  a  Coasd 
in  Mexico  city  there  should  only  be  a  XTce-ConoI, 
notwithstanding  other  nations  are  represented 
Consuls- General.  Considering  that  Mexico  oTr 
has  400,000  inhabitants,  is  wdl  equipped  with  iS 
modem  appliances,  and,  above  all,  is  the  gnat 
distributing  centre  for  the  Republic,  I  am  it  1 
loss  to  understand  the  proposed  change.  A  petiticm 
(oc  presentation  to  the  Foreign  Office  has  faea 
drawn  up  and  rigned  by  Britiah  borinesi  mes  ii 
Mexico,  and  it  is  to  be  hc^ed  that  additional  presat 
may  be  brought  to  bear  hne  to  [Mwent  Ae  pnp> 
sttion  being  carried  into  eiEect. 

In  the  article  which  q>peared  In  the  ^bttms/  of 
July  aSth  I  notice  a  comparison  between  the  inter- 
national shipping  1885-6  and  1902-3,  but  sboold  Eb 
to  point  out  that  the  figures  given  do  not  answer  uy 
useful  purpose  in  consequence  of  certain  changes  ■ 
the  compilation  of  these  statistics  during  the  last  fe« 
years,  and  further,  on  comparing  the  fignra  fa 
1902-3  with  those  which  appeared  in  the  GovetMBfl* 
retnms,  I  find  that  they  only  represeat  ane  aectkia  of 
the  International  trade,  viz.,  ■•  the  direct,"  ^  fign 
for  veaaela  caUing  at  various  Mexican  pacts  not  bea; 
included.  Further,  the  figures  quoted  are  coapiU 
acccmUng  Lo  the  flaga  earned  1^  the  varicns  tcsmK 
but  do  not  in  any  way  afford  a  doe  as  to  tk 
countries  from  which  they  came.  Z  append  a  state- 
ment "A,"  showing  how  this  materially  afiectf  tk 
data,  and  "  B,"  the  tonnage  omitted  by  not  indadiic 
vessels  calling  at  various  ports. 

To  the  Fiscal  statistics  for  the  first  six  months  of 
the  year  1898-9  is  appended  a  note  with  tefaeocetit 
navigation,  stating  that  important  modifications  M 
been  made  in  regard  to  this  branch  of  statistics, 
it  would  therefi»e  appear  that  as  the  bases  difierkii 
not  practicable  to  c(»ipaK  1885-6  with  1893-3.  It 
may,  however,  be  of  some  intoest  to  show  how  At 
totals  inwards  for  1898-9  compare  with  1902-3  "C' 
and  I  also  append  "  D,"  a  comparison  by  coanUies. 
showing  the  figures  for  Ei^laud,  France  Gcnni^. 
and  the  United  SUtes. 

Of  coarse  a  considerable  quantity  of  bigh-dw 
material  enters  Mexico  by  rail,  and  as  mere  taaiap 
gives  very  little  indication  of  value,  sUtemenl  "  £  " 
will  better  show  the  progress  made  each  of  thee 
countries. 

S.  CHAnCAX. 
st»-8,  QKsham-hooSB.  Old  araad-vtaMt,  t 


JOURNAL  OF  THE  SOCIETY  OF  ARTS:'^''-^^^  1053 


A.— Vessels  EnTXECKa  a  Ubxican  Pokt  Duzct  (i9oa-i903). 
Classifiai  aceorduig  to  Flags. 


Rflgiiter  Tonnage. 

Toot  at 

Loaded. 

la  Ballast. 

Total. 

Uer 

chandiM. 

Loaded. 

In  Ballast. 

Total. 

20 

30s 

777.o'3 

30,690 

808,303 

600,357 

57 

188 

29,160 

2,811 

3'.97i 

35.608 

United  States— Steam .... 

197 

41 

238 

605,341 

89,231 

694.572 

102,731 

ni 
'  / ' 

jy 

2 10 

54.278 

2.134 

56,412 

74,5'^/ 

"7 

84 

201 

184,472 

109,456 

293.928 

'40.313 

15 

40 

55 

8.193 

18,008 

26,201 

8,479 

64 

64 

248,231 

248,231 

128,637 

4  ' 

I 

5 

968 

9 

977 

460 

65 

20 

85 

224,420 

48,188 

272,608 

80,930 

20 

3 

»3 

31.876 

1,066 

32,942 

38,844 

13 

I 

H 

74.877 

5.357 

80,234 

6.383 

„  Sailing   

m 

1,082 

306 

1.388 

2.239.429 

306,950 

2.546.379 

1,217,239 

A. — VE.SSKLS    Entering    a    Mexican    Port    Direct  (1902-1903). 
Classified  according  to  Countries  from  which  they  have  come. 


1 
1 

1 

Belter  Tonnage. 

Tons  0 

InBallaat.  ; 

Total. 

Mer- 

1 Loaded. 

chandise. 

Loaded. 

In  Ballast 

Total. 

British— Steam  

1  120 

5 

'25 

414,074 

7.216 

421,290 

254.635 

1,  Sailing  

89 

3' 

120 

36,090 

n,755 

47.84s 

52,300 

United  States— Steam  

1  ^'^ 

49  ; 

5 '9 

1,101,861 

67,031 

1,168,892 

598,460 

Sailing  . . 

J  172 

43  1 

215 

45,861 

3.299 

49,160 

63,115 

—  ^ 

4 

1. 991 

Spanish — Steam   

«3 

4  1 

13 

58,033 

58.033 

S.252 

2  ! 

2 

968 

968 

52 

2  1 

54 

184,284 

5.S93 

189,877 

67,177 

u  Sailing   

28 

1 

28 

39.956 

39.956 

46,237 

French— Steam  

;  '6 

16 

83.442 

83,442 

7.769 

10 

4  \ 

H 

2,967 

1.380 

4.347 

3,555 

1  970 

140  , 

1,110 

1.966,568 

99.233 

2.065,801 

1.097.500 

B.— Tons  op  Mekchandise  Conveved  to  Mexicah  Poets  (1903-1903). 


From. 

IHiect. 

CallinK  at  Various 
Forts. 

Total. 

ijland  ... 

306,935 
660,5:5 

5.252 
ii3.4»4 
".324 

71,857 
91,488 

2,910 

34,764 
694 

378.792 
752,063 

8,162 
148,178 
12,018 

•  ed  -States   . 

'-'rmany  . 

 •              .     .  . 

1,097,500 

I0S4- 
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C— STATUIBNT  SHOWIlfO  COVPAIISOIT  BITWBBH  SHIPS  AKBirntG  AT  MSXtCAlC  PoKTS  noy  ALL 

Countries  Tm-.miKt  with  Tonnagk  of  Goods  Lakued  fuw  saub. 
Fistal  iears  1898-9  amd  1902-3. 


  -  -   

CalliacatScsicaa 
Poctv* 

TfltaL 

Number  of  ships,  1S98-9 

688 

1.626 

.8. 

745 

Register  tonnage— 

>  1505.774 

1,450,121 

4  r%F^  fin" 

338.  <8o 

670,604. 

»i7.fc47 

908.574 

Number  of  ibips,  1902-3 

I. '53 

693 

34«> 

104 

450 

Register  tonnage— 

».372'785 

1.815.34s 

4,188.130 

344.009 

206,835 

550^ 

'.33«.4a8 

225,286 

".S57.y4 

D.— STATBMEItT  SHOWING  COUPARISON  BBTWBRN  SHIPS  ABRITING  AT  MEXICAN  PoRTS    FROM  THf 
UNOEBUEN'TIONEU  COUNTRIES,  TOOKTHKR  WITH  TONNAGE  OP  GoODS  LANDED  PROW  SAME. 

J^ucal    years  1898-9  oftd  1902-3. 


Unitrd  Sutes. 

Eoclaad. 

Fruce. 

Direet. 

ToUl. 

Direct. 

ToUl. 

Diwrt 

h.  " 

5  "a 

m 

Totml. 

Direct. 

Tots:. 

u  a^ 

Nnnbn  of  ihips— 

Loadr4  i9q»i 

S»J 

9t7 

>3» 

81 

37 

4 

4' 

67 

55 

m 

In  ballitt 

HQ 

H7 

3J6 

V) 

11 

] 

3 

3 

a 

t 

3 

Loadrd    iqc'  .1 

64a 

J77 

1,019 

■09 

96 

305 

a6 

*q 

So 

«4 

m 

In  ballMt  „ 

41 

56 

148 

3C 

18 

54 

4 

4 

8 

> 

Loaded  iBoS-q 

710.001 

7te,iii 

1,480,014 

184,100 

■17.404 

511.804 

96,^69 

>/m8 

98,617 

136.798 

Id  ballast  „ 

341  859 

10,711 

MS** 

>S.»75 

1,383 

585 

1.067 

Loadrd  i9oa-j 

'.•47.7" 

2,051.684 

3»a.«4 

771,618 

86.405 

10,167 

96,676 

«*4.»40 

301,466 

4X 

tn  ballast  ,, 

130,044 

i'>o.374 

1M7' 

a4  3*1 

4J.»-5 

i.j8o 

1,394 

».774 

5.593 

No.    of    toni  of 

1 
1 

rarfto — 

1*^-9   

"7.4*3 

535.47' 

'57,340 

43.1^' 

101,031 

".474 

888 

"J6« 

»4-907 

*^ 

75*.'*  I 

3'*.93.'; 

7'.857 

378.701 

".3«4 

694 

1 1,018 

«I3,4<4 

34.764 

I46r-» 

E. 


Total  Value  op  Ihpobts  to  Mexico  prom  the  Undbrubntioneo. 
sea  and  by  land. 


1898.9. 

190*.  3. 

Increase. 

Per  coit. 

1  'doI». 

doll. 

ikds. 

United  States   

  24.164,687 

40.795.956 

16,631,269 

68-8 

10.331,116 

1,119,895 

12-2 

6.537.289 

620,122 

lo-S 

9,569.039 

3.891,114 

68-5 

75.904,808 

25.035. 6 14 

49-2 

•  Valuei  ciprcttcd  In  gold 

—United  States  =  par ;  £1  iteiliB(  = 

5  dolt. ;  I  fruG 

St  o'M  dols. ;  I  mAA 

=:o->5dol*. 
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HOME  INDUSTRIES. 

Apples  for  Vintage. — It  was  stated  in  the 
Journal  of  September  ist  that  the  cost  of  the 
first  year's  operations  on  an  acre  of  hops  pro|<erly 
dealt  with  was  estimated  by  authoiity  at  ^^44  13s. 
The  cost  of  planting  an  acre  of  apple  trees  for 
vintage  purposes  is  much  less  bat  still  considerable. 
In  his  evidence  beCore  the  Departmental  Com- 
nrittee  on  Fruit  Culture  Mr.  J.  Riley,  wlio  is  a 
kadbg  fruit  grower  at  Ledbury,  Hereford,  gave  his 
own  experience.  Of  course  the  cost  varies  with 
different  counties.  Mr.  Riley  referred  to  Hereford 
alone,  which  has  a  larger  average  of  orchards  than 
any  other  coontY  in  the  kingdom — 27,221  acres  against 
27,184  of  Devonshire — taking  the  average  of  the  years 
1901-03.  The  cost  of  each  tree,  2s. ;  digging  out 
holes  and  planting,  2d. ;  cutting  and  potting  on  wire, 
id. ;  seven  feet  wire  netting  three  feet  wide,  6}d. ; 
twelve  yards  of  barbed  wire,  5^. ;  a  wooden  staple 
of  a  Cur  siae,  2d.  or  an  iron  Btiq>le  9d.  That  makes  a 
total  cost  of  4s.  sd.  a  tree.  In  Herefordshire  40  to 
50  trees  go  to  the  acre,  which  would  make  the  cost  of 
planting  about  j^io.  In  Kmt  as  many  ai  300  have 
been  planted  to  the  acre.  Of  27,221  acres  of  orchards 
in  Hereford  about  75  per  cent,  is  vintage  fruit,  and 
the  value  of  the  fruit  alone  in  an  average  year  may  be 
put  at  £200,000,  the  remaining  7,000  acres  being 

pot  fiuit. 

On  the  whole  it  would  seem  that  cider  fhiit  pays  as 
well  as  apples  grown  for  dessert  or  culinary  purposes. 
It  suits  many  people  to  grow  cider  fruit.  They  <  an 
make  a  success  of  it  when  they  would  not  be  success- 
inl  with  cfwking  fiuit  or  dessert  fruit.  Many  varieties 
of  dder  fi^t  are  not  so  susceptible  to  insect  pests. 
What  are  called  the  bitter-sweet  apples  have  a  very 
leathery  skin,  and  they  are  not  so  likely  to  be  attacked 
by  the  codKn  moth,  for  instance.  The  blossom,  too, 
is  less  sensitive.  For  these  reasons  the  cider  fruit 
tree  can  be  relied  upon  to  bear  more  regularly  than 
some  of  the  eating  apples.  The  cider  fruit  is  shaken 
down,  and  not  being  hand  picked  takes  less  labour. 
Nor  has  it  to  be  marketed  at  the  exact  moment. 
Many  of  the  vintage  apples  keep  well  for  several 
months  if  they  are  pat  down  and  are  perfectly 
sound. 

Th€  Age  of  Orchards. — ^Unfortunately,  a  great 
many  of  the  existing  orchards  are  very  old.  The 
West  Country  orchard  began  to  be  planted  at  the 
end  of  the  seventeenth  century,  flourished  through 
the  whole  of  the  eighteenth  century,  and  up  to  1S30, 
when  the  trees  began  to  go  rapidly  down.  A 
French  work,  published  as  far  back  as  i68i,  speaks 
of  England  as  the  country  in  Europe  where  the  best 
cider  is  made,  the  cider  of  Normandy  coming  next. 
The  life  of  a  standard  apple  tree  has  been  likened 
somewhat  loosdy  to  that  of  a  man.  Up  to  ten  years 
it  does  not  bear  very  heavily,  after  that  its  production 
angments  rapidly  to  thirty-five  or  forty  years.  From 
then  up  to  fifty  or  sixty  it  is  at-  its  pm«™i«ni  state  of 


fertility,  after  that  it  declines,  and  at  the  age  of  dghty 
it  is  generally  unprofitable  to  keep  longer.  But  many 
of  the  apple  trees  still  bearing  are  of  almost  fabu- 
lous age.  Within  the  last  ten  years  there  has 
been  a  revival  of  interest  in  orchards,  and  it  may 
be  hoped  that  re-planting  will  now  go  on  more 
rapidly. 

The  Period  of  Growth. — The  chief  impediment  itt 
the  way — apart  from  the  question  of  compensation — 
is  the  length  of  time  intervening  between  planting 
and  profitable  return.  It  is  a  great  drawback  to 
cocoa  planting  to  have  to  wait  seven  years  for  fiilt 
bearing  of  the  trees,  but  there  is  nothing  like  profit- 
able return  from  a  vintage  orchard  for  ten  years. 
But  afterwards  it  is  a  gold  mine.  There  is  nothing 
like  it  in  home  agriculture  for  great  profit.  And  it 
has  to  be  remembered  that,  although  the  orchard 
does  not  give  any  adequate  return  until  after  it  has 
been  planted  ten  years,  the  grazing  of  orchards  is  as 
valuable  as  a  piece  of  land  that  does  not  bear  apples. 
In  some  cases  it  is  more  valuable  on  account  of  the 
shelter.  It  i&  very  valuable  in  the  spring,  when 
farmers  rely  on  it  for  their  grass  for  their  lambs  and 
ewes,  so  that  the  apple  crop  is  obtained  at  00  sacrifice 
of  income  on  the  part  of  the  landlord  except  the 
outlay  of  caiHtal  necessary  to  plant  the  trees.  But 
that,  as  has  been  shown,  is  heavy. 

The  Queslion  of  Compensation. — The  provisions  of 
the  Market  Gardeners'  Compensation  Act  (since 
incorporated  in  the  Agricultural  Holdings  Act  of 
1900)  allow  a  tenant  of  a  hewing,  which  it  is  agreed 
in  writing  shall  be  let  or  treated  as  a  market  garden^ 
to  plant  fruit  and  erect  the  necessary  buildings 
without  having  first  to  obtun  the  consent  of  bis- 
landlord,  and  at  the  end  of  his  tenancy  he  is  entitlei) 
to  compensation,  which  often  amounts  to  a  very 
large  sum  an  acre,  and  this  acts  as  a  deterrent,, 
landlords  refusing  to  let  land  for  the  purpose  of  the 
cultivation  of  fruit  fearing  the  heavy  compensation 
ihey  may  have  to  pay  at  the  end  of  the  tenancy. 
The  difficulty  has  hitherto  been  avoided  in  some 
of  the  important  fniit-growing  districts  either  by 
the  granting  of  leases  sufficiently  long  to  permit 
of  the  tenant  recoQ[nng  lumself  for  the  cost  of 
bis  plantation  {e.g,  in  Kent),  or  by  the  landlord 
selling  bis  land  in  small  holdings  {e.g,  in  the 
Wisbech  district),  or  by  the  outgoing  tenant  making 
arrangements  with  the  incoming  tenant  {e.g.  in  the 
Evesham  district).  In  fact  the  planting  of  fruit  has 
condnued  to  increase  since  the  passing  of  the  Act, 
but  it  is  believed  that  it  would  increase  more  rapidly 
if  landlord  and  tenant  were  in  nearer  agreement  as  to 
equitable  procedure.  Under  present  circumstances 
few  landlords  are  willing,  or,  perhaps,  are  able  to  find 
tbe  capital  necessary  to  plant  the  orchards,  and  often 
tenants  are  very  neglectful  in  lookine^fter  it.  fhey 
only  interest  themselves  ini)|^(ffli^l|^i[Ae(9^|^Ma^ 
stage  is  reached.' 
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Owturs  as  CuUtPOtotv. — The  Committee  on 
Fnnt  ^idnstfy,  dlsenssmg  this  question,  ezprened  the 
opinion  that  it  would  be  far  more  satisfactory  if  the 

fruit  growers  were  the  owners  of  their  plantations 
and  market  gardens.  The  fruit  grower  expends  large 
sums  of  money  on  his  holding  in  improvements  which 
are  permanent,  or  at  least  likely  to  last  for  a  consider- 
able time,  and  if  he  is  successful  he  adds  immensely 
to  its  value.  In  this  respect,  it  is  urged,  his  position 
is  veiy  different  from  that  of  the  ordinary  agricnitural 
tenant  io  whose  case  permanent  improvements  are 
usually  made  by  the  landlord.  Many  of  the  wit- 
nesses before  the  Committee  spoke  of  the  advantages 
of  "  small  hddings,"  and  the  great  devdopment 
the  Wisbech  district  was  largely  attributed  to  the 
Act  that  the  growers  had  been  aUe,  in  most  cases,  to 
buy  their  holdings.  The  desirability  of  ownership 
applies  in  special  degree  to  the  cultivation  of  small 
frmt,  but  orchard?,  too,  would  be  better  it  is  thought, 
if  cultivator  and  owner  were  one. 

Cider  a  National  Drink, — There  are  many  difE- 
cuHies  in  the  way  of  cider  becoming  a  really  national 
drink,  as  it  is  in  the  North  of  France.  The  farmer 
can  always  make  a  limited  quantity  of  first-class  cider, 
but  a  large  number  of  farmers  have  not  the  technical 
laiowlcdge,  and  they  make  cider  anyhow.  The  juice 
is  vmply  |x«ssed  from  the  fruit,  and  the  fermentations 
entiidy  uncontrolled.  Sometimes  they  turn  out  a 
good  article,  but  it  is  a  matter  of  chance.  Then  often 
the  right  kind  of  fruit  is  not  planted.  Speaking  as  to 
this,  Mr.  John  H.  Wootton,  who  is  instructor  in  cider 
making  to  the  County  Councils  of  Hereford,  Wor- 
■cester,  Dorset,  Gloucester,  Monmouth,  and  Salop, 
t(dd  ibe  Committee  that  the  stock  in  general  use,  as 
supplied  by  the  nurserymen,  is  almost  worthless  to 
produce  orchards  of  standard  trees.  The  only  stock 
that  should  be  used,  said  Mr.  Wootton,  for  standard 
trees  in  orchards  is  the  crab  stock,  which  you  cannot 
purchase  from  any  nurseryman  in  England,  or  from 
very  few.  All  the  old  orchards,  planted  a  century 
ago,  were  worked  upon  crab  stock  only.  Now  the 
common  practice  u,  according  to  Mr.  'Wootton,  Xo 
sow  the  pip  of  the  apple,  and  it  is  really  an  apple 
-stock,  the  most  unsuitable  stoclc,  in  his  opinion,  that 
-could  be  used  for  any  purpose.  It  is  not  a  question 
with  the  nursoTman  whether  the  trees  will  last  five 
years  or  a  hundred  years.  It  is  his  business  to  produce 
them  at  as  early  a  date  as  possible,  and  to  be  able 
to  sell  the  trees  that  look  the  most  suitable  for  the 
{}urpose. 

Bremen  and  Cider.— TYiea  cider  making  is  a  veiy 
intricate  business  which  demands  much  attention  and 
the  farmer  has  many  occupaticns  and  distractions.  In 
the  making  of  cider  a  similar  process  seems  to  be 
going  on  as  is  to  be  seen  in  breweries.  Fifty  years  ago 
a  great  many  public  houses  brewed  their  own  beer,  now 
(bey  seldom  or  never  do.  In  the  same  way  the  fanner, 
who  used  to  make  cider  for  sale  is  giving  it  up  and  the 


numufnctme  is  gring  into  the  hands  of  prafes- 
dtKul.  It  Itts  been  the  SM&e  tritb  wine  maldng  in 
France.  FrofiBssiooiU  dder  making  has  proved  bese- 
ficial  to  the  fruit  grower  because  it  has  enabled  In 
produce  to  be  used  to  greater  advantage  and  probably 
in  greater  quantities.  Brewers,  however,  arc  not 
willing  apparently  to  push  the  sale  of  dder.  Mr. 
Jfdin  Watkins,  a  fruit  grower  from  Herefbrdslure, 
told  the  Committee  that  the  tied-house  system  is  \'eiy 
detrimental  to  the  sale  of  cider,  and  be  gave  an 
instance.  He  was  supplying,  when  they  were  free  to 
take  dder,  fifteen  houses  which  belonged  to  a  firm  vS 
brewers  who  had  about  250  honaes.  They  came  to 
Mt.  Watldns  and  said,  *'  You  must  quote  ns  the  vay 
lowest  lines  you  can  for  tbe  supply  of  ail  onr  booses 
and  we  will  Ue  our  houses  to  your  order,  vx  ire  i^aB 
have  onr  dder  from  someone  else."  Mr.  Watkins 
agreed  and  tbe  brewess  at  once  issued  a  dicular 
saying  they  had  arranged  with  such  and  such  a  fiim 
to  supi^y  their  first-class  dder  but  their  tenants  must 
cleariy  understand  that  they  were  in  no  way  to  podt 
the  sale  of  cider.  The  tenants  of  the  honaes  at  once 
lost  all  interest  in  it.  They  got  nothing  out  of  -  it, 
and  they  did  not  push  tbe  dder.  The  canseqne&ce 
was  the  dder  makers  did  less  with  tbe  150  houcs 
than  with  the  15.  In  many  cases  brewew  do  not 
allow  theirhonsestokeep  dder  at  all.  AnoUierdiC* 
culty  whidi  restricts  the  dcnund  fi>r  ckler  is  the  large 
quantity  of  aerated  water  sold  as  champ^^e  dder, 
or  qiarkling  dder,  which  doe£  not  contain  a  particle 
of  apple  juice.  What  dder  makers  would  like  b  « 
legal  definition  of  '*dder,**  the  fermented  juice  of 
apples.  It  will  not  be  easy  to  get  it.  Auenpis 
made  to  get  a  d^nition  of  "  beer  **  have  not  bea 
successfnl. 

The  Acreage  in  Orchards.— Jmi  as  growing 
and  small  fruit  growing,  are  denraUe  caltivtdioas 
from  tbe  point  of  view  of  labour,  so  in  a  lesser  de- 
gree is  orchard  cultivation  for  tbe  poq>oae  of  cider 
making.  Moreover,  as  with  hops,  Uiere  would  seem 
to  be  less  to  fear  from  fordgn  competiti<m.  It  pa^ 
the  ordinary  agriculturist  better  to  grow  mintage  than 
pot  fruit,  and  the  cultivation  employs  mote  labour 
than  the  ordinary  agricultural  or  pastoral  fannmg. 
The  acreage  under  orchard  is  steadily  if  not  voy 
rapidly  increasing,  more  especially  in  England.  The 
acreage  in  orchards  in  Ei^laad  in  1875  was 
150,600;  in  1885,  192,344;  in  1895,  212,963;  in 
1904,  233,286.  Oyer  the  same  period  it  has  Hk> 
creased  in  Walea  bom  3,052  acres  to  3,748,  and 
in  Scotland  from  1874  to  2,449.  Takis^  Groat 
Britain  as  a  whole,  the  increase  has  betrn  from  X4S,22i 
9cres  to  239^3  acres.  It  can  hardly  be  dodited 
that  the  increase  would  be  much  more  rafsd  if  cady 
the  compensation  question  were  satisfactCTtly  solved. 
Landlords  would  then  be  more  willing  to  plant, 
or  to  allow  tenants  to  do  so.  But  thete  is  else 
need  of  better  knowledge  on  the  part  of  famers  as 
to  the  proper  tieatment  1^  ^i^^^^o^  «  bctUr 
system  of  manu&cture.  O 
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NOTICES. 


prcx:eedings  of  the  society. 


"OWEN  JONES"  PRIZE. 

This  competition  was  instituted,  in  1878,  by 
the  Council  of  the  Society  of  Arts,  as  trustees 
of  the  sum  of  £^00,  presented  to  them  by  the 
Committee  of  the  Owen  Jones  Memorial,  being 
the  balance  of  subscriptions  to  that  fund, 
upon  condition  of  their  expending  the  interest 
thereof  in  prizes  to  "Students  of  the  Schools 
of  Art  who,  in  annual  competition,  produce 
the  best  designs  for  Household  Furniture, 
Carpets,  Wall-papers  and  Hangings,  Damask, 
Chintzes,  &c.,  regulated  by  the  principles 
laid  down  by  Owen  Jones."  The  prizes  are 
awarded  on  the  results  of  the  annual  com- 
petition of  the  Board  of  Education,  South 
Kensington. 

Six  prizes  were  offered  for  competition  in  the 
present  year,  each  prize  consisting  of  a  bound 
copy  of  Owen  Jones's  "  Principles  of  Design/' 
and  a  Bronze  Medal. 

The  following  is  a  list  of  the  successful 
candidates : — 

Arndt,  Paul,  Batlenea  Polytechnic  School  of  Art, 
London,  S.W.— Deugn  for  a  Table-centre. 

Elkms,  FerdTal  S.,  School  of  Ait,  Bath.— Design 
for  Sgraffito  Plaque. 

Bickerstaffe,  Arthur,  School  of  Art,  Maccksfield. — 
Design  for  SOk  Hanging. 

^lay,  Margaret  £.,  School  of  Art,  Catlisle.— Design 
for  Wan  Tiles. 

Hood,  Wilfred  M.,  School  of  Art,  Nottingham.— 
Design  for  Wall-paper. 

Stott,  Sarah  J.,  School  of  Art,  Leeds.— Detign  for 
Cretonne. 

The  next  award  uill  be  made  in  1906,  when 
six  prizes  will  be  offered  for  competition. 


CANTOR  LECTURES. 

TELEPHONY. 
Bit  Herbert  Laws  Webb. 


Lecture  II. — Delivered  March  zoth,  1905. 

Telephone  Lines. 
The  problem  of  the  telephone  line  plant  has 
to  be  studied  under  a  variety  of  different 
aspects,  and  those  aspects  undergo  change 
as  conditions  change.  In  the  earliest  days 
the  problem  was  simply  one  of  obtaining 
effective  telephonic  transmission  over  dis- 
tances of  a  few  miles.  Even  with  the  rela- 
tively crude  line  practice  which  telephony  at 
first  adopted  from  telegraphy,  that  was  no 
difficult  matter.  But  telephone  wires  in  cities 
rapidly  multiplied,  and  the  distance  over  which 
telephonic  transmission  was  demanded  rapidly 
grew ;  under  these  conditions  it  became  evi- 
dent that  telephony  required  totally  different 
line  design  and  construction  from  telegraphy. 
As  the  number  of  wires  required  in  a  given 
area  increased,  and  the  distance  over  wbicti 
u:ommercial  talking  was  demanded  stretched 
further  and  still  further,  telephone  line 
practice  diverged  stilt  more  widely  from  that 
oF  the  telegraph.  The  massing  of  wires  ia 
^rge  cities  made  the  use  of  cables  and  under- 
ground conduits  a  necessity ;  and  this  intro- 
duced two  big  problems  of  practical  and 
commercial  importance— the  design  of  tele- 
phone cables  for  underground  city  lines  which 
should  still  enable  the  subscriber  to  talk  over 
the  longest  distances  which  the  trunk-line 
or  long-distance  system  might  reach,  and  the 
effective  and  economical  distribution  of  tens 
of  thousands  of  individual  wires  from  a  central 
building  to  tens  of  thousands  of  individual 
buildings.   This  distribution  problem  alone— 
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the  segregatioD  of  a  waterspout  of  wires  into 
a  myriad  of  drops  scattered  over  square  miles 
—might  well  occupy  an  evening's  discussion. 
Nor  have  the  limits  of  the  problem  ceased 
to  expand.  With  the  growth  of  telephone 
development  every  large  city  telephone  system 
has  become  linked  to  suburbs  and  other  towns 
by  circuits  In  great  number;  as  the  number  of 
these  circuits  grows  it  becomes  necessary  to 
put  them  underground.  Consequently,  whereas 
ten  or  twelve  years  ago  we  thought  we  were 
doing  great  things  in  talking  ten  or  twelve 
miles  through  underground  cables,  we  now 
need  to  talk  twenty  or  thir^  miles,  and  we 
need  cables  which  will  not  only  talk  these 
distances  but  will  talk  when  joined  on  to 
an  overhead  line  a  thousand  miles  or  more 
long.  And  all  these  things  must  be  done  at 
such  cost  that  the  results  will  be  commer- 
cial. 

In  telephonic  transmission  we  have  three 

evils  to  guard  against — attenuation,  distor- 
tion, and  induction,  or  interference.  We 
are  dealing  with  a  relatively  small  current, 
and  although  the  telephone  receiver  is  so 
sensitive  that  it  responds  to  immeasurably 
small  currents,  still,  attenuation  of  the  received 
current  to  an  extreme  degree  means  loss  of 
loudness,  and  a  certain  fairly  well  understood 
standard  of  loudness  is  essential  for  commer- 
cial talking.  Distortion  is  even  more  im- 
portant than  attenuation,  since  if  certain  of 
the  waves  are  displaced  or  lost  in  transmission 
some  of  the  characteristic  sounds  of  speech 
disappear  ;  there  is  loss  of  clearness,  speech 
becomes  difficult,  and  finally  impossible. 
Attenuation  is  due  mainly  to  resistance,  to 
loss  of  energy  expended  on  heating  the  con- 
ductor ;  it  is  also  due  to  leakage  and  to 
capacity,  to  absorption  of  energy  in  charging 
the  dielectric  ;  distortion  on  the  other  hand  is 
due  to  capacity,  to  the  entire  absorption  or 
displacement  of  some  of  the  waves.  Induction, 
or  interference  by  induced  or  foreign  currents, 
was  the  great  enemy  of  telephonic  transmission 
in  the  early  days  of  the  industry,  when  the  use 
of  single  wires  was  general.  The  sensitive^ 
ness  of  the  telephone  is  so  great  that  it 
responds  to  feeble  currents  which  would  not  be 
noticed  on  any  other  commercial  circuits. 
With  single  wires  foreigfn  currents  often  made 
telephone  circuits  wholly  unworkable.  Even 
the  metallic  circuit  is  not  of  itself  a  complete 
guard  against  foreign  currents.  To  prevent 
interference  it  is  necessary  that  the  circuit  be 
evenly  balanced,  that  each  side  be  of  equal 
value  in  resistance,  capacity,  and  insulation, 


and  that  each  side  of  the  circuit  be  equally 
exposed  to  sources  of  interference. 

Professor  Hughes,  in  1879.  first  pointed  out 
the  necessity  for  an  evenly-balanced  metallic 
circuit  for  eifective  telephonic  transmission, 
and  he  it  was  who  devised  the  twist  system 
of  transposition  which  the  two  wires  of 
the  circuit,  revolving  around  each  other,  art 
equally  exposed  throughout  their  length  to 
all  external  sources  of  disturbance.  This 
transposition,  which  results  in  the  induced 
currents  which  appear  in  the  two  wires 
neutralising  each  other  and  so  causing  no 
disturbance  in  the  telephones,  is  carried  out 
in  all  telephone  metallic  circuits.  In  open 
overhead  wes  it  is  done  either  by  changing; 
the  relative  position  of  the  wires  at  every  pole, 
as  suggested  by  Professor  Hughes,  or  bv 
changing  their  position  at  certain  definite 
intervals.  In  cables  and  insulated  wiring  of 
all  sorts  it  is  done  1^  twisting  the  two  insulated 
conductors  of  a  pair  together.  This  trans- 
position or  twisting  is  absolutely  necessary 
to  prevent  cross-talk,  or  overhearing  by  induc- 
tive interference,  when  several  circuits  are 
carried  on  the  same  supports  or  in  the  sane 
cable.  With  parallel  circuits,  overbearing  v 
cross-talk  from  one  circuit  to  another  may 
be  as  distinct  as  if  the  lines  were  in  metalBc 
contact. 

In  the  early  days  of  telephony,  in  fact,  Ibr 
some  considerable  period,  the  balanced 
metallic  circuit  was  looked  upon  as  a  counsel 
of  perfection,  at  any  rate,  as  far  as  purely  local 
service  was  concerned.  For  some  time  it  was 
a  struggle  between  correct  theories — or,  to 
put  it  more  accurately,  correct  practice — and 
commercial  necessities.  The  business  as  a 
business  was  young ;  it  was  largely- experimen- 
tal, and  there  were  many  difficult  problems  on 
all  sides;  money  was  scarce,  it  went  quickly 
and  came  back  slowly.  (It  is  curious  that  tele- 
phone service  seems  to  be  the  one  service  which 
the  public,  with  a  remarkable  unanimity,  has 
always  shown  great  unwillingness  to  pay  fiw.) 
So  the  single  iron  wire  of  the  telegraph  was  at 
first  fffcnerdltyiitfi^  lor  thetel^bone>  Oiadu- 
.illy  vnrinus  considerattons  caused  the  single 
iron  wire  tn  subslitiited  by  tlii?  single  br'^DK 
rir  coppiT  vvir..'.  Thi;  Invi'  L-L^l^■lu^,"■tivi^v  of  iron* 
its  hi^h  seU- induction,  and  its  grcsat  n.-c|jfbl 

^JStgiSiAAt  acompatatively  early  date.  Still. 
?rOa  Wul!  has  ite  advantages  ;  it  Ischeapgadil 

is  strong,  and  for  1iT(.',t1  .'ind  shiirt- distance  eCT' 
vice  its  low  conductivity  is  no  drawbadt. 


^^^^ 
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cheaply,  iron  wire  is  largely  used  to-day ;  for 
example,  by  the  small  co-operative  telephone 
companies  in  Scandinavia,  and  by  the  rural 
and  small  independent  telephone  companies  in 
America. 

In  all  large  systems,  first  phosphor  or  sili- 
cium  bronze  and  then  hard-drawn  copper  soon 
entirely  superseded  iron  wire.  The  invention 
of  hard-drawn  copper  wire  gave  a  great  impet;us 
to  the  building  of  long  distance  telephone  lines, 
as  hard-drawn  copper  furnished  a  conductor  of 
mechanical  strength  practically  equal  to  that 
of  iron,  and  of  greatly  superior  conductivity. 
Without  this  useful  invention,  due  to  Mr. 
Thomas  Doolittle,  of  Boston,  long  distance 
telepihony  might  have  languished  many  years. 
With  it,  the  range  of  the  telephone  rapidly 
increased,  and,  in  the  eighties,  an  extensive 
business  in  long  distance  telephony  sprang  up. 


Fig.  14. 


Amzrican  Telephone  Pole  Line  Construction. 

The  construction  of  telephone  lines  differs 
considerably  from  that  of  telegraph  lines. 
Since  the  volume  of  business  done  is  greater, 
and  every  line  consists  of  two  wires,  the  number 
of  wires  in  a  line  or  route  is  usually  much 
greater,  and  this  requires  a  more  economical 
use  of  the  pole  than  is  customary  with  tele- 
graph lines.  Early  telegraph  practice  placed 
only  two  wires  on  a  cross-arm.  In  telephone 
lines  eight  or  ten  wires  are  placed  on  a  cross- 
arm  :  the  usual  American  practice  is  ten 
wires,  English  practice  eight  wires.  The  use 
of  a  large  number  of  wires  on  a  line  involves 
the  most  substantial  form  of  pole  line  con- 
struction ;  the  standard  American  practice  is 
to  [dace  40  poles  to  the  mile,  giving  a  span  of 
130  feet,  and  to  stay  or  brace  every  pole  where 
any  unequal  strain  occurs.  In  the  early  days 
of  loDg  distance  telephony  in  America,  it  was 


customary  to  use  very  taU  poles — ^poles  of  60  and 
80  feet  were  not  uncommon— in  the  endeavour 

to  carry  the  wires  well  above  other  lines  and 
trees.  These  high  poles  were  not  a  success, 
as  the  leverage  of  the  heavy  weight  at  the 
top  brought  them  down  in  the  severe  snow- 
stonns  which  are  so  frequent  in  an  American 
winter.  With  wet  snow,  and  any  wind  at  all, 
the  strain  is  irresistible ;  I  have  seen  new 
poles,  14  and  16  inches  in  diameter  at  the  butt, 
snapped  off  or  pulled  out  of  the  ground  by  a 
very  moderate  fall  of  snow.  As  a  result  of 
these  experiences  the  general  use  of  very  tall 
poles  was  abandoned,  and  the  standard  pole 
is  now  about  36  feet. 

The  use  of  heavy  copper  wire  and  the 
systematic  transposition  of  the  circuits  again 
differentiate  telephone  line  construction  from 
that  of  telegraf^  lines.  In  order  to  obtain 
effective  transmission  over  long  lines  it  has 
'been  found  necessary  to  use  much  more 
copper  in  telephone  circuits  than  is  used  in 
overhead  telegraph  circuits.  The  longest 
lines  in  America  are  built  with  435  lb.  copper. 
In  Europe,  partly  because  undue  value  was 
given  to  theoretical  considerations,  partly 
because  the  transmitters  used  in  Europe  have 
generally  been  less  powerfid  than  those  in 
use  in  America,  much  heavier  wire  has  been 
used  for  long-distance  Hoes.  Some  European 
lines  are  built  of  600  lb.  wire,  and  the  "  back- 
bone" trunk  from  London  to  Glasgow  is  of 
800  lb.  copper.  Thus,  in  talking  from  I,ondon 
to  Glasgow  one  speaks  over  nearly  300  tons 
of  copper,  worth,  for  the  metal  alone,  over 
j^20,ooo.  A  New  York  to  Chicago  circuit,  nearly 
two  and  a  half  times  the  distance,  contains 
less  than  400  tons  of  copper. 

The  transposition  of  telephone  circuits  is  a 
very  special  feature  of  their  construction. 
Unless  it  is  carried  out  with  scrupulous  care 
and  accuracy  the  circuits  become  noisy  and 
inefficient.  In  Europe  the  twist  system  is 
used  more  generally  than  the  transposition  or 
cross-over  system.  In  America  the  trans- 
position system  is  used  exclusively;  so  that 
each  method  has  its  adherents.  Each  gives 
good  results  in  producing  silent  lines.  A 
circuit  built  on  the  twist  system  is  beautifully 
silent,  but  it  is  very  sensitive  to  any  loss  of 
balance.  It  has  one  practical  advantage  over 
the  transposition  system  in  that  the  method  of 
construction  is  uniform  throughout — each  wire 
changes  its  position  regularly  at  each  pole. 
In  the  transposition  system  the  various  circuits 
are  transposed  at  different  intervals,  the 
number  and  distribution  $^^9^^?^ 
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being  determined  by  the  length  of  the  line  and 
the  number  of  circuits.  This  method  gives 
a  line  of  better  appearance,  since  the  wires 
change  places  only  on  the  cross-arms  and  not 
between,  and  is  better  adapted  to  dealing  with  a 
large  number  of  circuits ;  but  since  the  scheme 
is  more  complicated  it  gives  more  opportunity 
for  mistakes  to  occur  in  course  of  construction 
and  repairs.  In  either  case  it  is  obvious  that 
the  building  and  maintenance  of  telephone 
lines  require  great  care  and  method  on  the 
part  of  the  engineering  and  workiug  force- 
Since  the  capital  cost  and  the  earning  power 
of  long  telephone  lines  are  on  such  a  large 
scale,  it  is  essential  to  maintain  a  continuous 
service  and  to  avoid  serious  breakdowns.  It 
is  no  small  feat  to  maintain  in  continuous 
working  order  overhead  lines  many  hundred 
miles  long,  passing  through  all  vaneties  of 
country — even  through  different  cUmates ;  but 
long  telephone  lines  are  usually  so  solidly  and) 
carefully  built  that  they  are  the  last  to  go  in 
times  of  severe  stress  of  weather.  In  the 
great  American  blizzard  of  1888,  the  telephone 
Hoe  between  New  York  and  Boston  was  the 
only  one  that  stood  up.  Telegraph  business 
between  the  two  cities  bad  to  be  done  by  cable, 
vid  Ireland. 

Quite  recently  a  practical  solution  has  been 
found  for  the  problem  which  has  always  faced 
telephone  engineers-^the  conquest  of  the 
attenuation  and  distortion  due  to  capacity. 
It  has  always  been  recognised  that  the  chief 
enemy  to  long-distance  telephone  transmission 
was  the  electro- static  capacity  of  the  con- 
ductor. In  overhead  lines,  where  the  capacity 
is  relatively  small,  the  range  of  transmission 
has  been  increased  by  the  use  of  heavier  con- 
ductors, thus  diminishing  the  attenuation  ; 
but  there  are  commercial  and  practical  limita- 
tions to  this  course,  and  eventually  the  effects 
of  capacity  assert  themselves  no  matter  what* 
weight  of  copper  be  used.  Mr.  Heaviside  long 
ago  suggested  that  inductance  might  be 
availed  of  to  counteract  the  effects  of  capacity 
in  telephone  circuits.  Mr.  Heaviside's  math- 
ematical and  theoretical  investigations  havfr' 
been  of  great  value  to  telephone  engineers, 
and  this  particular  suggestion  was  destined 
to  bear  golden  fruit  in  good  time. 

Professor  Sylvanus  Thompson,  in  a  paper  read 
before  the  International  Electrical  Congress  of 
1893,  enlarged  upon  the  possibilities  of  using  in- 
ductances to  counteract  the  effect  of  distribu- 
ted capacity.  Professor  Thompson  suggested 
inductances  placed  in  shunt  across  the  circuit. 
No  experiments  leading  to  any  practical  results 


were  made,  I  believe,  on  these  lines,  anddi^ 
original  experiments  made  on  the  basis  of 
Mr.  Heaviside's  suggestions  were  made  with 
lumped  inductance  and  wei%  a  failure.  It 
remained  for  Professor  Fupin  to  discover,  by- 
mathematical  investigation  and  laboratocy 
experiment,  that  the  correct  method  of  over- 
coming distributed  capacity  is  to  insert 
distributed  inductances  in  series  in  the  line. 
This  was  a  brilliant  discovery,  one  of  incal- 
culable value  ;  a  contribution  to  the  art  of 
telephony  of  which  science,  whether  you  call 
it  raw  or  refined,  may  well  be  proud.  The 
manner  in  which  inductance  coils  for  incieas' 
ing  telephonic  transmission  should  be  made, 
and  their  distribution  on  the  line  in  accordaoce- 
with  its  electrical  properties,  were  worked  out 
by  Professor  Pupin,  and  the  beneficial  effect 
of  the  use  of  the  coUs  has  been  amply  proved 
in  practice  by  much  work  already  done  wid> 
them  by  the  American  Telephone  and  Tele- 
graph Company. 

The  loaded  telephone  line  is  one  of  the 
most  remarkable  developments  in  telephony; 
that  the  transmission  over  a  telephone  line 
can  be  markedly  improved  by  inserting  in- 
ductance coils  in  series  seems  so  coi>trai7  ti> 
all  previous  telephone  practice  as  to  bt 
almost  uncanny.  The  use  of  the  terms 
"loaded"  line  and  "loading"  coil,  cwnes- 
from  the  analogy  of  the  loaded  string.  A  coid 
loaded  with  weights,  spaced  at  regular  inter- 
vals, responds  more  readily  to  waves  of  certain 
lengths  than  the  same  cord  unloaded.  That 
represents  mechanically  the  loaded  telephone 
line.  Reaction  and  action  must  be  equal  and 
opposite ;  the  action  of  the  capacity  in  absorb* 
ing  a  charge  is  counterbalanced,  as  it  wercr 
by  the  discharge  of  the  inductance.  The  ab- 
sorption of  waves  becomes  equal  for  all 
frequencies,  and  the  circuit  is  rendered  dis- 
tortionless. In  actual  practice,  the  loading 
coils  have  already  achieved  most  valuable 
results,  although  much  detailed  work  has  had 
to  be  done,  as  might  naturally  be  expected,  in 
applying  an  invention  of  this  sort  to  {Kacticaf 
conditions.  Not  only  have  the  mechanical  and 
electrical  desig^n  of  the  coils  required  much 
study  and  experiment,  but  it  has  been  found  i» 
practice  that  if  ordinary  telephone  apparatus 
is  joined  directly  to  the  end  of  a  loaded  Kne- 
there  is  alarge  loss  from  reflection  of  tbe  waves. 
To  cure  this  evil,  it  has  been  necessary  to  apply 
tapered-off  loading  coils  at  the  terminals ;  that 
is,  a  series  of  gradually  diminishing  induct- 
ances. Without  the  taper,  the  effect  i*.  to 
use  another  rngf^g^^G^l^glewmewliat 
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akin  to  that  of  a  brakeless  express  train 
arriviog  fuU-speed  at  a  station ;  the  taper 
supplies  an  inclined  plane  which  checks  the 
speed.  From  a  recent  paper  by  Dr.  Hammond 
V.  Hayes,  whofaasdoneagreatdealofworkin 

Fio.  15. 


Effect  of  "Loadino"  oh  Cable  Circuits. 

I.  Unloaded  llm      •  and  3,  Loaded  linet, 


Fio.  16. 


worn  or  UML 

"Effect  of  Loading  on  Overhead  Lines. 

I.  Unloaded  line.       ■  and  j.  Loaded  linei. 

he  practical  application  of  the  Pupin  method, 
;  extract  two  curves  (Figs.  15  and  16)  which 
ihow  the  results  achieved  in  practice  with 
oaded  underground  and  aerial  circuits.  The 
irst  curve  relates  to  cable  circuits  having  a 
Dop  resistance  of  96  ohms  per  mile,  and  a  loop 
apacity  of  'o£8  mfd.  per  mile.   Curve  1  shows 


the  result  on  unloaded  circuit,  curve  3 
loaded  circuit  without  tapers,  curve  3  loaded 
circuit  with  tapers.  You  iXrill  see  that  with  the 
loaded  circuit  with  taper  terminals  the  talking 
16  as  good  over  30  miles  of  loaded  cable  as  it 
is  over  10  miles  of  unlcmded,  and  that  tiie 
transmission  at  80  mites  with  loaded  cable  is 
equivalent  to  that  at  about  19  miles  of  un- 
loaded. It  is  difficult  to  exaggerate  the 
importance  of  these  results,  because  unloaded 
telephone  cable  to  talk  20  or  30  miles,  and  to 
serve  in  connection  with  long  cUstance  working 
would  be  commercially  prohibitive,  both  be- 
cause of  the  cost  of  the  cable  and  because  of 
the  space  it  would  occupy.  Yet  cables  of  such 
length  are  becoming  absolutely  necessary  in 
places  where  telephone  development  is  high. 

The  second  curve  shows  the  effect  of  loading 
on  an  aerial  line  of  435  lb.  copper.  Here  it 
will  be  seen  that  the  improvement  attained  by 
loading  is  less  than  with  cable  circuits, 
although  the  curve  shows  that  with  loaded  line 
the  transmission  is  as  good  at  1,400  miles  as 
it  is  at  700  miles  on  the  unloaded  line. 

It  is  a  feature  of  all  the  curves  that  the 
transmission  on  short  lengths  of  line  is  poorer 
on  the  loaded  circuit  than  on  the  unloaded, 
and  that  the  initial  current  is  lower ;  but  the 
rate  of  attenuation  pa  unit  of  distance  is  less 
on  the  loaded  line,  so  that  as  the  distance 
increases  the  loaded  circuit  rapidly  becomes 
the  more  efficient  of  the  two. 

There  are  several  reasons  why  loading  is 
not  so  effective  on  aerial  lines  as  on  cable 
circuits.  An  important  point,  is  that  the  con- 
nection of  the  coils  to  open  wires  decreases  the 
insulation.  Also  the  larger  self-induction  of 
open  circuits,  in  which  the  wires  are  much 
more  separated  than  in  cables,  tends  to  coun- 
teract the  effect  of  the  coils.  On  cable  circuits 
the  use  of  loading  coils,  besides  decreasing 
the  attenuation,  effects  a  marked  improve- 
ment in  the  clearness  of  the  received  speech ; 
this  improvement  in  quality  of  speech  is  not  so 
noticeable  on  aerial  lines.  I  had  an  oppor- 
tunity at  New  York  last  year  of  listening  on  a 
cable  circuit  of  60  miles  of  No.  16  wire 
arranged  so  that  the  loading  coils  could  be 
switched  in  and  out.  Without  the  coils  the 
talking  was  a  confused  indistinct  mumble. 
When  the  coils  were  switched  in  the  talking 
came  up  loud  and  distinct,  with  an  effect  that 
was  positively  startling.  It  was  computed 
that  the  60  miles  of  loaded  circuit  gave  trans- 
mission as  good  as  would  be  obtained  on  nine 
or  ten  miles  of  unloaded.  But  the  ce^l  bene& 
and  economy  of  the  loadn^zaurey^V^^^C 
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when  it  as  considered  that  to  get  as  good 
transmission  over  ao  unloaded  cable  for  tbe 
same  distance,  60  miles,  the  cable -would  hold 
but  nine  pairs  of  No.  4  wire.  Ko  telefdione 
company  could  affnrd  to  use  such  a  cable. 

The  actual  coils  used  on  loaded  circuits  are 
of  copper  wire  on  an  iron  core ;  the  coil  is 
made  ring-shaped,  and  a  coil  for  the  aerial 
line  referred  to  is  ten  inches  in  diameter  and 
about  four  inches  high.  The  copper  resistance 
is  2'4  ohms,  and  the  inductaace  •»$  henry. 
For  cable  circuits  the  coils  are  made  of  higher 
resistance,  and  therefore  are  much  smaller. 
The  exact  design  and  the  spacing  of  the  coil 
depend  on  the  chaiacter  of  the  circuit  to  be 
loaded. 

Telephone  Cables. 
The  growth  in  the  number  of  telephone 

wires  in  cities  soon  brought  about  the  necessity 
of  placing  the  wires  anderground.  It  then 
became  necessary  to  design  a  special  type 
of  cable  for  telephone  work.  The  underground 
wires  in  use  for  telegraph  lines  were  unsuitable 
for  telephone  work,  being  too  costly,  too 
bulky,  and  of  too  high  electrostatic  capacity. 
Some  of  the  very  earliest  underground  tele- 
phone work  was  done  with  gutta-percha  and 
indianibber  insulated  cables.  In  Paris  the 
telephone  wires  have  always  been  underground, 
the  elaborate  sewer  system  of  Paris  providing 
a  ivady^made  space  for  stowing  away  cables. 
In  Paris  gutta-percha  cables  were  used  for 
many  years.  In  some  of  the  earliest  under- 
ground telephone  work  done  in  America 
rubber-covered  wires  were  used.  But  it  w» 
soon  seen  that  rubber  and  gutta-percha  were 
electrically  and  commercially  imposuble  for 
telephone  work.  It  was  necessaiy  to  have 
a  cable  which  would  give  circuits  of  lower 
capacity,  and  would  enable  a  large  number  of 
circuits  to  be  put  in  a  small  space. 

There  had  been  various  experiments  with 
cables  formed  of  cottoo-covered  wires  placed 
in  pipes  kept  filled  with  heavy  oil,  notably  those 
of  Mr.  David  Brooks.  (One  of  the  difficulties 
was  to  keep  the  oil  in  the  pipe.)  Development 
along  these  lines  led  to  the  production  of  cables 
in  which  the  wires  were  covered  with  cotton 
and  impregnated  with  an  insulating  compound, 
the  whole  cable  being  sealed  in  a  lead  pipe. 
The  Patterson  cable  was  the  first  in  which  the 
lead  pipe  or  sheathing  was  formed  continuously 
by  a  press  on  the  cable.  To  a  certain  extent 
these  impregnated  telephone  cables  were  a 
reversion  in  type,  as  the  earliest  underground 
telegraph  cables  were  insulated  with  fibrous 


'materials  impregnated  with  cmitpomnd  and 
enclosed  in  -a  lead  lupe.  At  first  cables  witb 
straightaway  wires  were- used,;  bnt  in  18S7 
■a  specificatien  foe  a  tree  telephone .  caUe, 
calling  for  wires  twisted  u  pain,  was  evolved 

These  eaily  telephone  cables,  dating*  from 
about  1887,  contained  50  pairs  of  wires  in  a 
3-inch  pipe,  and  50  or  52  pairs  was  for  some 
time  the  capacity  of  a  duct.  Some  of  the  early 
ducts  were  2^  inch,  but  3  inch  has  become  tbe 
general  standard  size  of  ducts  used  for  tele- 
phone conduits.  The  use  of  fibrous  insnlatioa 
at  once  brought  down  the  electrostatic  capacity 
of  the  conductor  by  40  per  cent.  The  electro- 
static capacity  of  a  rubber  or  gutta-percha 
insulated  wire  is  about  '33  of  a  inicrofaiad 
per  mile;  that  of  the  first  50-pair  Fattenoo 
cable  yra»  '2o  of  a  microfarad.  It  was  realised 
that,  as  cotton  or  paper  rapidly  absoxhs  mois- 
ture, the  insulation  of  the  telephone  cable 
really  depended  on  the  continuity  of  the  lead 
sheath,  and  much  concern  was  felt  as  to  the 
effect  of  "pinholes"  and  cracks  ia  the  lead. 
Standard  methods  always  die  hard,  and  cables 
in  which  each  wire  was  not  separately  insulated 
were  at  first  looked  On  with  much  ampsrion. 
especially  by  the  niakers  of  rubber  and  gutta- 
percha cables.  Even  telephone  cable  makns 
and  engineers  at  finst  thought  that  the  paraffin 
or  compound  filling  was  an  absolute^  neces- 
saiy precauti(m  against  the  too  ia|^d  spread 
of  moisture  in  the  cable>  if  the  lead  did  go. 

I  daresay  there  are  many  men  in  the  telephone 
business  to-day  who  are  uncertain  as  to  the 
origin  of  the  t«-m  "  dry  core,"  and  who  do  not 
know  that  the  core  of  a  telephone  caUe  was 
ever  otherwise  than  "  dry."  A»  a  matter  of 
fact,  the  dry  core  came  about  because  smm  of 
the  filled  cables  in  New  York  became  extresnely 
wet  soon  after  they  were  put  into  the-  dncts. 
This  was  due  to  the  proximity  of  steam  su{^y 
pipes  to  the  ducts.  The  beat  liquefied  the 
paraffin  wax  filling  of  the  cables,  with  the 
result  that  the  insulation  went  down  and  the 
capacity  went  up,  with  a  complete  disr^Hd 
of  specification  figures.  To  cure  Uiis  enl 
it  was  decided  to  try  "  djy  core  "  cable^M^ 
cabk-  of  the  same  type  viithout  the  fiUin^  of 
paraffin  or  resinous  compound.  This  wu 
considered  an  extremely,  ristty  experiment,  » 
if  &  hole  oCCuAvd  in  the  lead  slieath  the  oaU£ 
w^i^d  «^b^d«ad  earthed  In  an  hour  or  im- 
l^ut  it  s^eeteded  perfectly.  Hw»fi  tomA 
(.'xpcnence  Oiiit  a  tilled  cable  lost  its  tnsaladw 
by  absorption  of  moisture  alrno&t  as  quickly  a* 
adryi^bl^.  Tile  fcar  Qt4ry  cgjre  JtsappeMid. 
ana  !t  was  ^i^hmf&t^lOMiiiai^ 
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notably  by  Mr.  Patterson.  Paper  was  found 
to  have  a  lower  electrostatic  capacity  than 
cotton,  and  it  was  found  that  with  diy  core 
paper  cable  the  capacity  was  only  *i2  micio* 
farad  per  mile.  Consequently  d^  core  veiy 
soon  became  the  standard  thiDg,  and  filled 
cables  ceased  to  be  made.  Getting  rid  of  the 
filling  was  a  g^reat  boon  to  the  cable  makers, 
as  it  was  the  most  troublesome  part  of  the 
{n'ocess  of  manufacture. 

Taking  advantage  of  the  gain  in  space, , 
and  of  the  improvements  in  manufacture 
which  experience  suggested,  cable  containing 
100  pairs  was  very  shortly  produced,  using  but 
a  slightly  larger  diameter — 2^  in. — of  lead, 
sheathing,  and  the  carrying  capacity  of  the 
duct  was  at  once  doubled.  A  few  years  later, 
in  the  early  nineties,  the  manufacture  Of  tele- 
phone cables  had  so  fax  progressed  that 
200-pair  cable  of  2i-inch  diameter  was  a 
standard  article.  Dry  paper  had  become  the 
staple  material  for  insulation.  Much  attention 
was  paid  to  methods  of  wrapping  the  paper 
loosely  on  the  conductors  so  as  to  obtain 
the  maximum  amount  of  air  space  and  so 
a  minimum  capacity.  In  this  way  the  electro- 
static capacity  of  the  conductor  was  brought 
down  to  'oS,  -07,  and  even  to  -06  microfarad 
per  mile.  As  more  powerful  transmitters  were 
introduced,  and  as  conduit  space  became 
more  valuable,  the  extremely  low  capacity 
was  abandoned  in  favour  of  a  larger  number 
of  conductors  in  a  2^-inch  pipe.  This  was 
obtained  by  giving  the  conductors  greater 
compression  and  by  using  a  finer  wire. 

Within  ten  years  of  the  introduction  of  the 
telephone  cable  400-pair  cable  had  become 
a  standard  tjrpe,  and  the  possible  capacity 
of  the  3-inch  duct  had  been  increased  eight- 
fold. To-day  600-pair  cable  is  in  regular  use, 
and  even  1,000-pair  cable  has  been  made  for 
special  purposes.  The  immense  increase  of 
canying  capacity  which  this  steady  innease 
in  the  number  of  conductors  contained  in 
telephone  ciables  has  given  to  the  conduit 
systems  may  be  imagined.  It  is  not  too  much 
to  say  that  the  development  of  some  large 
telephone  systems  would  have  been  blocked 
long  ago  if  telephone  cables  bad  not  pro- 
gressed beyond  50  or  100  pairs,  as  space  could  ' 
not  have  been  found  in  the  streets  for  the  wires 
required.  The  cable  makers  may  well  be 
proud  of  the  ingenuity  and  perseverance  they 
have  shown  in  making  not  merely  two  pairs 
of  mres  go  where  one  went  before,  but  eight 
and  even  twelve. 

Turning  now  to  the  construction  of  cable 
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plants,  we  have  three  main  features — the 
conduits,  the  main  cables,  and  the  distributing 
system,  Of  the  conduits  much  might  be 
said ;  th»r  name  is  legion,  and  the  difBculties 
they  present,  especially  in  very  large  cities, 
are  innumerable.  The  earliest  telephone 
cables  were  laid  without  conduits,  in  wood 
troughs  filled  up  with  pitch  or  cement.  The 
^sadvantage  of  having  telephone  cables 
buried  solid  was  quickly  realised,  and  con- 
duits became  the  rule.  Very  many  different ' 
types  of  conduits  have  been  devised  for  tele- 
phone work,  ranging  from  iron  pipe  to  paper. 
Creosoted  wood  ducts  were  an  early  favourite, 
and  there  has  arisen  a  large  family  of  the  tile, 
earthenware,  stoneware,  and  cement  ducts. 
As  a  result  of  general  experience,  three  main 
types  of  telephone  conduit  have  survived — 
iron  pipes  laid  in  cement,  earthenware  ducts, ' 
and  cement  blocks.  Each  class  of  material 
has  its  advantages,  but  the  conditions  under 
which  conduit  systems  have  to  be  laid  down 
vary  so  widely  that  it  Is  difficult  to  give  hard 
and  &st  rules.  The  supranely  important 
point  is  that  the  ducts  shall  be  well  and  truly 
laid.  There  are  a  great  many  ducts  below 
ground  in  various  parts  of  the  world  that 
'through  being  out  of  alignment  are  not  doing 
their  full  duty.  A  very  small  difference  at  the 
joints  of  a  3-incb  duct  makes  it  the  equivalent 
of  only  a  2f  or  2^,  and  seriously  reduces  its 
carrying  capacity.  Earthenware  ducts,  being 
made  in  short  pieces,  are  more  liable  to  this 
defect  than  other  types.  On  the  other  hand, 
they  are  cheap  and  they  are  compact,  and 
when  thoroughly  well  built  they  become  as 
solid  as  a  Roman  wall — even  more  so,  because 
many  old  Roman '  walls  were  hollow.  Iron 
pipes,  being  made  in  long  pieces,  are  less 
liable  to  loss  of  atigoment,  and,  being 
stronger,  are  more  suitable  where  only  a 
few  ducts  are  required,  or  where  the  ducts 
have  to  be  spread  in  layers ;  in  other  words 
they  are  more  flexible.  Cement  blocks  are 
largely  used  in  Europe,  practically  not  at  all 
in  America ;  they  are  not  so  flexible  as  iron 
pipes,  they  require  a  long  length  of  trench  to 
be  opened  at  once  in  order  that  obstructions 
may  be  «posed,  and  they  need  extreme 
care  at  the  joints.  Broadly  speaking  it  may 
be  said  that  earthenware  ducts  have  the 
advantage  where  many  ducts  are  required  in 
one  run,  and  the  obstructions  do  not  impose 
frequent  change  in  the  formation  of  tho  con- 
duit; iron  pipes  come  in  where  obstructions 
are  frequent,  and  where  single  ducts  or  single 
layers  are  required,  addgltieniepfrJritiiQ^i^c 
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Id  best  where  obstructions  are  few.  In  the 
Continental  cities,  where  the  streets  are  com- 
paratively little  encumbered  with  other  pipe 
services,  cement  blocks  are  very  popular,  and 
they  have  also  been  largely  used  in  Eng-lish 
cities. 

An  important  part  of  the  conduit  system  is 
the  manholes.  A  telephone  cable  unfortu- 
nately cannot  be  laid  from  point  to  point  like'a 
submarine  cable.  By  reason  of  its  size  and 
weight  it  has  to  be  handled  in  comparatively 
short  lengths  of  a  few  hundred  feet.  To  facili- 
tate the  drawing  in  and  out,  and  the  jointing 
of  the  cables,  manholes  have  to  be  established 
at  frequent  intervals  along  the  line  of  conduits, 
practically  at  every  important  street  junction. 
These,  in  a  large  conduit  system,  becomff 
small  underground  chambers  of  brick,  into 
which  the  ducts  debouch.  They  require  to  be 
very  solidly  built,  with  a  roof  supported  on 
girders,  properly  drained,  and  protected  against> 
the  ingress  of  mud  and  water.  The  cover  is 
usually  made  round  so  that  by  no  possibility 
can  it  be  dropped  down  on  the  cables.  Of  the 
drawing  in  and  out  of  the  cables,  and  the 
jointing,  little  need  be  said.  It  is  arduous  and 
laborious  work,  especially  drawing  out.  The 
drawing  in  is  generally  done  by  a  hand  winch^ 
In  America  modern  practice  is  to  use  a  motor- 
driven  winch,  which  materially  quickens  the 
work.  A  wire  is  usually  left  in  the  ducts  for 
hauling  through  the  drawing-iu  rope,  or  the 
ducts  are  rodded  with  a  set  of  rods  similar 
to  those  used  by  our  friend  the  chimney- 
sweep. Sometimes  a  light  line  is  drawn 
through  by  a  wooden  tractor  having  a  leather 
head  which  neatly  fits  the  duct.  This  device 
is  sent  through  the  duct  by  air  pressure,  and 
is  technically  called  a  "  mouse."  The  term 
has  given  rise  to  a  newspaper  story,  which 
frequently  appears,  to  the  effect  that  telephone 
companies  use  a  tame  rat  to  take  a  hauling 
line  through  the  ducts.  I  believe  no  rat  has' 
ever  made  himself  so  useful. 

The  jointing  of  gutta-percha  cores,  especi- 
ally in  submarine  cables,  is  an  operation  of 
great  solemnity.  In  the  older  telegraph  text** 
books  you  will  generally  find  it  described 
largely  in  italics.  Jointing  a  telephone  cable 
is  partly  electrical  work,  partly  plumbing.  It 
is  an  operation  needing  much  care  and 
method,  as  several  hundred  pairs  of  wires 
have  to  be  well  jointed  electrically,  and  all 
pairs  must  be  jointed  in  their  right  order.  In 
the  early  days  there  was  not  a  little  trouble 
from  cross  connections.  The  joints  in  the 
conductors  are  covered  with  little  paper 


sleeves,  and  when  all  condactors  are  jcunted 
the  entire  splice  is  dried  out  with  .melted 
parafBn  or  by  heat.  The  break  in  the  lead 
pipe  is  then  completed  by  a  short  length 
of  pipe,  which  is  made  one  with  the  cable 
sheath  by  a  plumbers*  wiped  joint  at  each  end. 

Some  twelve  years  ago  the  telephone 
engineers  in  Paris,  having  a  lot  of  defecthre 
cable  on  their  hands  and  a  central  sup^dy  of 
compressed  air  available,  bethought  thent- 
selves  of  raising  the  insulation  of  the  cables 
by  pumping  dry  air  into  them.  The  process 
was  a  great  success  and  has  been  largely 
adopted.  A  dry  air  pumping  plant  is  now  a 
recognised  part  of  telephone  equipment,  and 
portable  air  pumps  are  used  for  testing  joints 
and  drying  out  bits  of  cable.  An  air  nozzle  is 
attached  to  every  cable  at  the  exchange  and 
at  the  joint  boxes.  The  air  is  dried  by  being 
passed  over  calcium  chloride,  and  is  forced 
into  the  cable  at  a  pressure  of  about  20  lbs.  to 
the  square  inch. 

The  difficulties  of  building  telephone  conduit 
systems  in  large  cities  are  well  illustrated  by 
the  character  of  the  work  done  recently  in 
central  London  by  the  Post  0£&ce.  These 
views  are  typical  of  the  difiScnlties  encountered 
and  of  the  special  work  which  had  to  be  done 
in  order  to  overcome  them.  [At  the  lecture  a 
large  number  of  lantern  slides  illustratirig  con- 
duit work  in  London  was  shown.] 

In  negotiating  these  obstructions  many 
changes  in  the  arrangement  of  the  dncts  had 
to  be  made.  From  the  Central  Exchange 
manhole  ninety  ducts  start  in  one  direction  in 
three  30-duct  conduits,  each  conduit  consisting 
of  six  tiers  of  five  ducts.  Later  on  these  com- 
bine into  one  conduit  of  nine  tiers  often  each, 
and  a  bit  further  they  spread  into  six  tiers  of 
15  ducts.  In  one  place  90  ducts  have  to  be 
carried  in  two  tiers  of  45  each.  There  are 
many  other  instances  where  the  conduits 
alternately  concentrate  and  spread  ojt  in 
order  to  negotiate  obstructions.  In  Queen 
Victoria-street,  the  arch  of  the  subway  had  to 
be  cut  away  and  replaced  by  a  steel  roof  to 
provide  space  to  carry  the  conduits.  Needless 
to  say,  so  much  interlacing  of  conduits  »ith 
other  pipe  services  and  underground  works 
entails  much  care  in  the  engineering  of  the 
work  ?nd  largely  adds  to  the  expense. 

Telephone  cables  laid  in  well-built  conduits 
are  reasonably  safe  from  risk  of  damage,  bat 
the  whale  which  occasionally  plays  skipping- 
rope  with  a  submarine  cable,  the  sword-fish  or 
shark  which  occasionally  takes  a  bite  tfaroagfa 
sheathing,  jute  «» »*» 
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beach  which  has  been  known  to  'destroy  a 
shore-end,  all  have  their  prototypes  on  land. 
A  burst  water  main  now  and  then  floods  man- 
holes and  finds  out  weak  joints.  A  shark  of  a 
oawy  now  and  then  dives  his  pick  through 
duct  cable  and  all.  It  is  a  tribute  to  the  solidity 
«f  telei^one  conduit  construction  that  on  one 
occasion  a  Post  Office  conduit  in  London  was 
mistaken  for  a  Roman  wall  and  the  persevering' 
explorers  drilled  through  a  tier  of  ducts  and 
cables  before  discovering  that  they  had  tapped 
twentieth-century  civilisation.  In  New  York 
a  year  ago  a  group  of  telephone  cables  were 
destroyed  by  fire.  A  large  manhole  had  been 
taken  out  to  facilitate  work  on  the  underground 
railway,  the  burlap  wrapping  put  on  to  protect 
the  cables  from  accidental  blows  caught  fire, 
and  some  5,000  wires  were  put  temporarily  out 
of  senrace.  In  some  parts  of  America  a 
■curious  trouble  arises  from  the  freezing  of 
water  in  the  lateral  pipes  leading  from  the 
main  conduits  to  the  distributing  points.  The 
expansion  of  the  ice  crushes  the  cables  and 
-forces  the  conductors  out  of  their  paper 
mappings  into  contact  with  each  other  and 
with  the  lead  pipe.  One  large  telephone 
company  has  organised  a  thawing  brigade 
■and  equipment  to  deal  with  this  trouble.  The 
pipes  are  thawed  out  by  the  application  of  a 
heavy  current,  and  it  is  found  that  when  the 
ice  is  melted  the  cable  returns  to  its  normal 
condition.  The  waggon,  equipped  with  petrol 
engine,  dynamo  and  step-down' transformer, 
is  called  in  the  expressive  terminology  of 
Western  America,  the  "  juice-waggon." 

Distribution. 
Both  from  an  electrical  and  from  a  commer- 
cial point  of  view  the  most  difificulc  part  of 
a  telephone  cable  plant  is  the  distributing 
system.  It  is  00  light  job  to  split  up  5,000  to 
10,000  pairs  of  wires,  passing  under  the  streets 
ID  large  units  of  from  100  to  500  or  600  pairs, 
into  individual  pairs,  each  pair  going  neatly 
and  economically  to  its  individual  instrument. 
You  may  have  10,000  pairs  of  wires  at  the 
exchange  in  20  to  25  cables,  compact  and 
easily  handled.  At  the  outer  terminals  those 
cables  have  to  be  sub- divided  into  10,000 
individual  pairs  of  conductors,  each  wfl] 
insulated  and  electrically  and  mechauically 
perfect  up  to  the  terminals  of  the  sub-station 
which  it  serves.  The  problem  has  only  to  be 
considered  for  a  moment  for  its  magnitude  to 
be  appreciated.  Apart  from  the  electrical 
and' mechanical  difficulties  of  dealing  in  this 
vay  with  a  great  number  of  wires,  there  are 
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considerations  imposed  by  practical  and  com- 
mercial conditions  which  add  considerably  to 
the  com[dexity  of  the  problem.  It  is  not 
merely  a  question  of  carrying  a  fixed  number 
of  wires  ta  fixed  points,  so  to  remain  perma- 
nently. The  population  of  a  telephone  system 
is  always  changing.  New  users  are  constantly 
coming  on  and  old  ones  are  constantly  going 
off.  The  new  ones  do  not  always  come  on 
where  you  expect  them  or  where  you  want 
them,  or  in  the  proportion  that  you  expect 
them.  Often  yon  provide,  say,  for  100  at 
point  A  and  you  get  only  30,  and  at  point  B, 
where  you  provided  for  25,  60  suddenly  appear. 
Nor  do  new  users  always  kindly  appear  at  the 
exact  points  where  old  ones  disappear.  Often 
when  a  telephone  user  goes  away  the  new 
occupant  is  one  of  those  curious  people  who 
say  they  have  "  no  use  for  the  telephone." 
Again,  many  people  seem  to  spend  their 
lives  in  moving  from  place  to  place.  That 
often  means  a  line  thrown  spare  at  one  point 
and  another  line  wanted  at  the  same  time 
somewhere  else.  To  sum  up  these  and  other 
considerations,  what  is  required  in  a  telephone 
distributing  i^nt  is  flexibility,  so  that  you  can 
pick  up  new  users  wherever  they  appear  and 
transfer  the  service  of  existing  users  from  point 
to  point  as  they  require.  This  flexibility  is  only 
attainable  by  spare  capacity,  by  havitig  many 
more  wires  in  the  plant  than  there  is  actual 
use  for  at  any  given  moment.  This  is  one  of 
the  important  difficulties  and  sources  of  ex- 
pense in  telephone  work.  But  it  has  to  be 
faced  from  the  very  beginning,  or  a  state  of 
blockade  soon  arises  which  is  most  disadvan- 
tageous. In  all  large  city  telephone  systems, 
where  development  is  provided  for,  you  will 
find  that  taking  the  cable  and  conduit  plant 
right  thro.ugh,  not  much  more  than  50  per 
per  cent,  is  in  use.  Wherever  there  is  only  a 
smalt  margin  of  spare  capacity  an  accom- 
panying feature  is  that  many  people  have 
had  applications  for  telephone  service  on  file 
for  long  periods,  that  there  is  great  public  dis- 
satisfaction, and  that  the  business  is  carried  on 
under  artificial  and  unsatisfactory  conditions. 

In  the  early  days  of  telephone  cable  work 
the  spare  capacity  was  carried  right  through 
the  plant.  The  cables  were  split  up  and 
tapered  down  so  as  to  carry  a  few  pairs  to 
each  of  a  number  of  distributing  points.  Ex- 
perience showed  that  this  was  building  the 
cable  plant  upside  down,  that  the  flexibility 
was  wanted  above  all  in  the  distributing 
plant,  and  that  the  best  economyajid  flexilulity 
were  attained  by  usiogblin^  sipau><cUSl^|iSd 
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by  putting  the  spare  capaci^  in  the  distri- 
buting cables.  In  this  way  main  cables 
and  conduits  are  used  with  relatively  high 
efficiency,  and,  with  several  distributing  wires 
for  each  pair  of  conductors  in  the  main  cables, 
any  main  cable  pair  may  be  extended  to  any 
one  of  several  different  points,  which  gives  the 
necessary  flexibility. 

This  is  done,  broadly  speaking,  in  two 
different  ways  :  by  multiple  distribution—  that 
is,  by  tapping  from  the  main  cable  the  same 
pairs  at  two  or  more  points — and  by  termi- 
nating at  junction  or  distribution  boxes  a 
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TAFEK  and  MtJLTIPLV  DISTRIBUTION. 

larger  nnmber  of  distributing  conductors  than 
main  conductors.  The  distributing  cables  are 
carried  through  the  buildings  to  be  served, 
and  split  up  at  distributing  boxes  into  smaller 
cables  as  required. 

Several  different  ways  of  direct  underground 
distribution  have  been  worked  out  in  practice. 
In  America  many  types  of  distributing  ducts, 
with  direct  pipe  connection  to  the  houses  to  be 
served,  have  been  tried.  The  principal  objec- 
tion to  distributing  ducts  is  their  high  cost. 
In  New  York  a  method  has  been  worked  out 
called  the  "  block  distribution  "  system ;  a 
main  cable  is  carried  into  a  block  of  build- 
ings and  connected  to  a  junction  box,  and 
from  this  junction  box  radiate  distributing- 
cables,  which  are  carried  through  the  cellars 
and  along  back  walls  to  small  distribution 
boxes,  from  which  single  pair  conductors  can 
be  taken  as  required.  A  somewhat  similar 
system  is  used  in  Sweden  and  in  the  new 
work  in  Moscow  and  Warsaw.  In  the  London 
Post  Office  system  the  distribution  is  done 
by  means  of  pavement  ducts  and  hand- 
ho'.es  or  small  joint  boxes.  To  the  main 
cables  are  connected,  by  means  of  special  dis- 


tributing bozes»  groiips  of  7-pair  diatribKting 
cables,  and  to  these  7-pair  cables  are  jointed 

single  pair  cables  which  go  directly  iato 
the  subscriber's  premises  through  an  iron 
pipe.  This  is  verj^  complete  and  substantial 
work;  it  costs  a  great  deal,  but  the  British 
taxpayer  can  afford  to  do  things  which  a 
commercial  concern  would  have  to  think  twice 
over.  And  the  great  advantage  of  such  wwk 
is  that  once  done  it  is  there  as  Imie  as  the 
street  ^d  the  buildings  are. 

Fig.  18. 


Distributing  Box  in  Moscow.    Main  Cabu 
300-PAix,  DiSTXiBUTiMo  Cablk  6o  io-i>aii. 

In  the  Russian,  or  rather  the  Swedish 
system,  the  main  cables,  generally  joo-fAfr, 
are  tiM^  street  distributing-  Inxes,  and 
from  ench  box  sixty  lo-pair  cables  are  taken 
to  the  fieighbouring  bolldiDgs.  thus  grrioe 
double  tlif  capiicity  in  ih*;  distribiifin^  sj^-stea 
that  is  t  oiitainrd  in  the  main  cables.  The 
lo-pair  ualk's  ,ir-'  headed  up  to  small  wall  dis- 
tributing boxes  from  which  i-pau-cqhl«9 
t*  th«  %ft9teiMil^tB.   Some  ilisttlltutiod  W ' 

from  I90f  fljOninv  Witt  from  ittst 'fttstrfitttifi^ 

poles. 

In  sniiil  places  wb&e  %«iHlBlti:  ^^il^Jti^^'-' 
expeii5ivL\  aerial  caMfe  durtri1}iAloa''ti 
largely  iised.    Pole  lines  bcill  with  Table  ^fk 
much  kas,  Qonffiicuous  thaa  when  JnuH  wbft 
open  wiKVlei^eftbll 
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high  and  unifonn  standard  of  iasttlaUm 
>  requu«d  in  common  battery  working.  Cables 
are  headed  up  and  distribution  done  by  ring  or 
framework  supports,  sometimes  with  open 
wires,  sometimes  with  i-pair  cables. 

Fio.  i9< 


Pavbmekt  DisTKiBUTwa  Box. 
(Londmf  .O.  System.) 


FlO.  20. 


Djaokau  showing  Distribution  from  Main 
Conduits  to  Paveukmt  Distributing  Ducts, 
AND  raou  Distributing  Ducts  to  Sub- 
SCUBKRS*  Preuises.    (London  P.O.  Sy>tem.) 

Summarising  the  evolution  of  the  line  plant 
of  a  city  telephone  system  we  see  that  it  can 
be  divided  into  four  periods.  In  the  first  the 
line  plant  was  entirely  overhead  and  con- 
sisted principally  of  iron  wire  and  single 
circuits  with  earth  return.  The  second  period 
was  the  transition  from  earth  working  to  me- 
tallic circuit  and  from  overhead  to  underground 
construction.    During  this  period  the  plant 
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-consisted  of  copper  wires,  partly  metallic 
circuit,  partly  earth  circuit,  and  partly  under- 
ground and  partly  overhead.  In  the  third 
period  we  find  the  working  exclusively  me- 
tallic circuit  and  the  main  cables  all  under- 
ground, the  distribution  only  being  effected  by 
means  of  overhead  work.  In  the  present 
period  the  standard  of  work  in  cities  is  a 
complete  underground  system  with  direct 
underground  distribution.  It  is  only  in  the 
outlying  or  suburban  parts  of  a  large  city  that 
modem  practice  countenances  overhead  dis- 
tribution. 


THE  FRENCH  CALCIUM  CARBIDE 
INDUSTRY. 

The  principal  centres  of  the  calcium  caiUde  indnstry 
in  France  are  in  the  Alps  and  Pjrrenees,  particularly 
in  the  enTirona  of  Bellegarde,  Grenoble,  Nice,  and 
TouloQse.  At  present  there  are  eleven  mann&ctories 
capable  of  prodoeinK  40,000  tms  of  calcimn  caibide 
annually.  The  demand  Is  far  from  ctwresponding  to 
the  means  of  production,  and  the  total  output  sdd 
during  1904  may  be  estimated  at  18,000  tons.  The 
average  yield  of  gas  per  onit  of  weight  of  carbide  is 
about  40  gallons  per  pound.  According  to  the 
American  Consul  at  Marseilles,  there  appears  to  be 
no  market  properly  speaking.  The  French  manu- 
facturers are  completely  protected  against  importa- 
tions by  the  BoUier  patent,  and  manufacturers  of 
carbide  and  acetylene  have  arrived  at  an  understand- 
ing whereby  an  avnage  price  has  been'  established 
n^h  enables  both  industries  to  exist.  The  manu- 
facturers of  caiWde  are  said  to  lower  thdr  price  every 
time  they  are  able  to  do  so  without  inconveBleiice  to 
themselves,  Tbe  merchandise  is  packed  according 
to  the  wish  of  the  buyer,  in  tins  of  220,  143,  and  1 10 
pound  capacity,  or  in  case  of  shipment  for  exportation, 
in  wooden  cases  lined  with  tin.  Sales  are  controlled 
by  the  Soci£t£  Commerciale  du  Carbure  de  Calcium, 
with  headquarters  in  I^ris.  This  company  has  a 
capital  of  j^,ooo,  nd  has  been  chosen  by  the 
deven  pfoducing  ocmcems  as  their  selling  agent 
for  the  entire  country.  Tbe  cost  price  per  ton  of 
caldom  carUde  In  Eim>pe  was  estimated  by  Professor 
Lefinre,  of  the  Ecoledes  Sciences,  Nantes,  hi  1897, 
at  from  to  j^io.  There  was  nothing  thai,  so  he 
stated,  to  indicate  the  probalnlity  of  these  figures 
being  sensibly  modified.  M.  Rctet,  however,  in  the 
same  year,  thoaght  that  the  product  might  be  made 
at  the  cost  of  a  little  over  £i,  by  the  use  of  a  new 
furnace.  Theoretically,  said  Professor  Lefevre,  one 
pound  of  calcium  carbide  ought  to  produce,  by  its 
action  upon  water,  about  seven  ounces  of  acetylene. 
It  has  been  stated  by  one  of  the  most  important  of  the 
French  firms  included  in  the  Trust,  speaking  of  the 
production  of  1904,  that  this  was  disposed  of  at  £^ 
per  toiif  the  standard  accepted  aiut^dedared  .being 
about  forty  gallons  of  gdtt^tte^skinlubQ^^mnct 


fOURNAL  OF  THE  SOCIETY  OF  ARTS.       setM^  «.  w 


at  the  fiwtoiy  leidises  per  ton,  and  the  rate  £ar  the 
retail  dealer  is  14.  These  figures  demonstrate  the 
odvances  made  in  mannfactming  since  the  pabUcatkm 
of  Professor  Lefevie's  treatise  in  1897.  Professor 
LefevTc  concluded  his  study  of  the  subject,  as  follows ; 
•><  What  is  tbe  future  of  acetylene  ?  Is  it  destined, 
as  certain  of  its  defenders  affirm,  to  supplant  all  other 
^lluminants,  and  become  the  one  source  of  light  P  It 
is  difficult  to  foretell  the  future,  but  a  complete 
trumph  does  not  seem  probablr.  Moreover  the  costwill 
certainly  play  an  important  role.  The  development  of 
jUumination  by  means  of  acetylene  gas  is  subordinate, 
to  the  selling  price  of  calcium  carbide.  Acetjlene 
has  to  fight  against  two  powerful  tivals.  Coal  gas, 
thanks  to  its  numerous  by>prodiicts«  often  permits  Of 
the  establishment  of  prices  so  low  as  to  defy  com- 
petition. Electric  illumination  has  also  numerous 
advantages,  even  when  more  expensive,  as,  for 
example,  intensity,  security,  preservation  of  the 
purity  of  ihe  atmosphere,  suppression  of  smoke, 
odour,  &c.  Acetylene  gas,  now,  is  distinguished  by 
tbe  simplicity  of  its  preparation,  and  is  therefore 
adapted  to  installations  where  the  number  of  burners 
is  too  small  to  justify  the  ereeticm  of  a  gas  plant 
or  electiica  station.  It  is  specially  adapted  to 
hotels,  villas,  farms,  isolated  houses,  ships,  &c.  For 
the  same  reason  it  may  be  employed  in  trams  and 
railway  carriages.  There  appears  to  be  a  long  series 
of  aiq)licaticais  espedally  reserved  to  acetylene  gas 
which  assure  it  a  special  place  in  the  list  between  Us- 
two  principal  competitors,  gas  and  electricity." 


TREES,  HERBS,  AND  ROOTS  IN  WEST 
AFRICA, 

Professor  Abayomi  Cole  was  instructed  by  the 
Governor  of  Sierra  Leone  to  collect  and  repent  upon 
botanical  specimens — herbs,  roots,  &c. — to  be  found 
in  the  forests  of  the  West  Coast  of  Africa,  and  bis 
report  has  been  received,  and  the  following  notes 
are  obtained  from  it.  The  author  pmnts  out  that  the 
■economic  and  medicinal  value  of  African  forests  are 
little  known  to  the  European  world.  Every  year 
thousands  of  acres  of  forest  lands,  containing  useful 
plants  and  trees,  are  destroyed,  tbe  loss  of  which  is 
far  greater  than  what  may  be  gained  in  the  single 
year's  production  of  rice  or  com,  and  the  inteUigent 
collection  of  which  might  have  added  greatly  to  agri- 
cultural profits,  and  made  the  forest  lands  more  %'alu- 
able.  As  an  aid  to  the  scientist  who  may  not  have 
seen  the  plants  collected  by  Professor  Cde  growmg 
in  their  native  soil  he  has,  in  a  few  cases,  furnished 
botanical  or  analytical  notes  along  with  his  report. 

The  Khalmatamba  is  one  of  the  most  remarkable  of 
West  Aftican  forest  trees.  It  is  one  of  the  African 
mystical  medicine  trees.  Tbe  name,  Khalmatamba, 
is  of  Susu  origin.  It  is  called  "  Orbai,"  the  king  (of 
trees),  by  the  Timenes,  and  amongst  many  tribes 
sacrifices  are  offered  to  it.  It  is  bdteved  to  hax-e  the 
power  of  curing  e\'ery  malady,  and  there  is  no  impor- 


tant medicine  (or  gie^iee)  of  whidi  it  does  not  tem 
a  cdmponent  part.  It  ia  known  »M>ong  the  Mendesas 
Sowe-pne-ite,  Boodo  matron's  rod,"  as,  on  aocoaut 
of  its  sacredness  and  medicinal  potency,  the  wand 
carried  in  piocessitm  by  the  leader  of  tbe  Boodo 
(Women's  Secset  Sodety)  Order  is  generally  made 
from  it.  It  has  not  been  em[doyed,  to  Professor 
Cole's  knowledge,  as  medicine  by  uuy  European 
doctor.  The  parts  used  by  the  natives  are  tbe  bark 
and  the  leaves,  and  a  fixed  oil  obtained  from  the  seeds 
is  a  remedy  used  in  cutaneous  affectiiHis.  This 
fdant  is  employed  as  a  "  cure  all,"  but  spectally  it 
is  the  secret  medicine  of  the  Bondo  doctcHS  m  the 
beatment  of  uterine  disorders,  and  in  many  oae^ 
the  Professor  says,  it  has  been  quite  efficadoos. 

Professor  Cole  has  collected  beans  from  the  Kornfi 
tree  (Nat.  Ord.  Meliacem,  Carapa  guineauu)  and 
obtained  oil  from  them,  lliis  oil  is  a  qtedEc  in 
various  kinds  of  skin  diseases.  It  is  very  valuable  in 
the  progressive  stages  of  small-pox,  or  as  a  preventive 
when  combined  with  the  powdered  bark  of  the  Foe 
tree.  Its  efficacy  iu  some  inland  towns  of  tbe 
Protectorate,  where  no  vaccination  was  periarmed 
during  the  recent  small-pox  epidemic,  was,  tbe 
Professor  says,  well  marked.  It  is  also  antbehninlic, 
and  an  infusion  of  the  bark  is  used  for  the  cure  of 
indolent  ulcers.  The  Fue  tree,  referred  to  above^ 
appean  to  belong  to  the  Nat.  Ord.  Rataceie^ 
XatUhoxytoH.  It  is  used  by  natives  for  cold,  cstanfa. 
hoarseness,  and  is  a  pennanent  and  energetic  stian< 
lant.  It  is  a  specific  for  toothache. 
'  The  native  tea  (Efirin— tea  bush,  Otymum  viride), 
which  belongs  to  the  order  of  the  Labiatz,  is 
described  by  Professor  Cole  as  '*  diaphoretic,  aro- 
matic, with  an  astringent  tendency  fdJowing  its 
primary  laxative  actitms.  It  is  also  a  diffhsiUe 
stimulant.  It  is  the  African  household  remedy  in 
colds  and  cwdinary  fevers,  and  is  emfdoyed  to  aOay 
the  irritation  of  the  gastio-intestinal  mucons  mena- 
brane.  The  active  property  is  contained  in  a 
volatile  oil,  which  could  be  sent  through  tbe  leaves 
in  dotted  small  glands  if  held  up  to  the  li^L  It 
is  suspended  in  deeping  apartments  to  ched:  tbe 
approaches  of  swarms  of  mosquitoes."  Tbe  Professor 
says  that  the  plant  has  undoubtedly  properties  which, 
whUst  they  may  not  avert  the  ingress  of  the  mosquito 
altogether,  decrease  their  numbers  as  soon  as  it  is 
suspended  in  the  apartment.  The  irritation  and  inflam- 
mation  caused  by  tbe  bite  of  the  anopheles  and  other 
small  flies  are  allayed  in  a  short  time  if  tbe  distlDed 
extract  is  applied  over  the  parts.  ProfessM'  C<^  says 
that  *<tlus  remedy  will  in  due  course  be  fbond  a 
reliable  prophylactic  for  malaria  if  not  a  core  for  the 
disease.*'   Tea  Is  prepared  fiom  the  fiesh  beibs. 

Eimboyufe  (Nat.  Ord.  Compoatae)  is  the  vpeaSc 
for  African  ydlow  fever.  It  is  employed  in  ielafle 
diseases,  and  as  a  diuretic  in  dropsy  ccmnected  with 
diseased  kidneys.  Professor  Cole  considers  it  a 
rdiable  remedy  for  "black-water  fever."  The 
powdered  root  is  used  as  snuff  in  catanbal  affectkn^ 
and  taken  hiteindl^|t^,||^ji^s<§p^»j^ 
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prerentiDg  vaste  and  excretion.  In  the  Professor's 
opinion  "M  demands  careful  im'vstigation,"  and  he 
has  prepared  and  forwarded  for  eiamination  4  lbs. 
floid  extract  of  the  fresh  herbs. 

One  of  the  most  important  and  valuable  plants  in 
West  Africa  b  the  Ojuologbo — Woody  Vine  (Nat. 
Ord.  Rubiaceae).  It  is  ased  us  medidne  by  nearly 
all  West  African  tribes.  It  is  the  proper  anti- 
malarial specific  that  has  kept  its  repatation  as  such, 
on  the  Continent,  for  centuries,  for  it  is  noted  down 
as  a  "  valuable  blood  maker  or  purifier,"  and  "  fever 
ezpeUer  *>  in  an  ancient  Sodan  medical  Arabic  manu- 
script, written  several  centuries  ago  where  the  plant 
is  mentioned  as  "  Hnmidtaradn.**  It  is  a  gentle 
stimulant  to  the  cerebro-spinil  centres,  acting  on  the 
kidneys  and  urinary  apparatus,  inducing  waste  and 
excretion,  improring  digestive  and  nutrition,  con- 
ditions indispensable  to  good  health  in  tropical  and 
malarious  regions.  Ira-igbo  is  a  large  forest  tree 
used  by  natives  to  allay  the  spasmodic  actions  of 
tetanus,  and  as  sedative  in  Ae  excited  conditions 
caused  1^  insanity.  It  produces  prolonged  sleep,  and 
is  dangerous  in  phynological  doses,  when  it  may 
caose  temporary  paralysis  or  death.  Rere  belongs  to 
the  natoral  order  Legnminaioe,  Casua  Occidentalis, 
and  its  seeds,  are  used  as  coffee.  They  have  beneb. 
iicial  effects  on  the  kidneys  and  Uadder.  The 
leaves  when  gronnd  and  mixed  with  palm  oil  are 
applied  on  children  as  a  remedy  for  convulsions. 
"Virulent  cases  of  ophthalmia,  due  to  venereal  taints, 
liave  been  cured  by  the  applicaHon  of  the  juice  of 
the  fresh  herbs  to  the  eyes.  The  root  is  a  specific 
for  gonorrhoea,  and  is  used  for  *' black-water  le«*er" 
and  malarial  d3rsenter7. 


TECHNICAL  EDUCATION  IN 
AUSTRALIA.* 
The  Bccnsity  for  providing  Uie  means  of  imparting 
tedudcal  education  has  been  nnreservedfy  acknow- 
ledged in  each  of  the  States  of  the  AnstiaUan 
CtHnmonwealtb,  the  annnal  combined  expenditure  in 
this  direction  being  over  ^60,000,  exclusive  of  the 
cost  of  land,  buildings,  &c.  In  Sydney,  after 
successful  experiments  in  the  formation  of  classes 
by  one  of  the  State  subsidised  educational  inslitations 
in  Sydney,  a  technical  education  board  was  estab- 
lished, which  did  good  work  until  1889,  when  the 
State  Government  assumed  control  of  the  movement, 
the  work  of  technical  education  being  banded  over  to 
the  State  Department  of  Public  Instruction.  The 
Technical  CoUege,  forming  the  headquarters  of  the 
5]rsten,  is  one  of  the  leading  aicUtectural  features 
of  Sydnqr.  The  fronts  of  tike  main  structure  are 
ornamented  with  Romanesque  carvings  in  white 
stone,  showing  lepresentative  flora  and  fauna  of 
Australia.  The  main  entrance  is  formed  by  a  triple 
arch,  with  two  centre  columns  of  polished  btuestone 
or  trachyte,  flanked  by  two  pilaslo^  of  the  same 

*  Commuakatrd  bjr  Ur.  John  tliunner,  of  Sjrdaer. 


material.  The  main  building  to  which  access  is  thus 
gained  has  three  floors  and  a  half-basement,  and 

contains  28  rooms,  many  being  well  lighted,  lofly^ 
and  suitable  class-rooms.  There  is  a  chemical 
laboratory,  and  at  the  rear  of  the  main  structure  are- 
electrical  engineering,  plumbing,  sanitary  engineer- 
ing, blacksmiths'  shops,  and  well-equipped  general 
engineering  shops.  In  1903  there  were  477  technical 
classes  in  operation,  of  which  243  were  held  in 
Sydney  and  suburbs,  and  234  in  the  country  districts,, 
iriiile  there  were  in  addition  86  classes  hdd  in 
ctmnection  with  the  public  scbook.  The  number 
of  individual  students  nnder  instruction  during  the- 
year  was  13,332,  and  the  average  weekly  attendance 
8,671.  In  1896  a  technical  college  was  opened  at 
Newcastle,  and  a  new  college  at  Bathutst  in  June^ 
1898.  In  1902  a  technical  school  was  buUt  at 
Lithgow,  and  mechanical  engineering  shops  provided 
at  Newcastle.  During  the  year  the  expendi- 
ture by  the  Government  on  technical  education 
amounted  to/'26,459,  exclusive  of  expenditure  on  the^ 
Technical  Museum  and  branches.  Fees  to  the- 
amount  05^^8,707  were  received  from  the  students.. 
In  Victoria  much  has  been  done  in  promoting  the 
work  of  technical  education,  a  patriotic  Victorian 
having  assbted  the  earlier  stages  of  the  movement  by 
giving  jfiS.500  towards  the  establishment  of  a. 
working  men's  coD^.  In  1903,  there  were- 
eighteen  schools  of  mines  and  technical  schools- 
receiving  aid  from  the  Slate.  The  total  State 
expenditure  during  the  year  was  j^i6,430,  and  the- 
fees  received  from  students  amounted  to  ^^i  1,741. 
The  average  number  of  students  enrolled  was  3.173- 
In  addition,  classes  in  manual  training  and  in  cookery 
and  domestic  economy  are  held  at  various  centres,  the- 
net  expenditure  on  these  branches  amounting  in 
1902-3  to  ^3,437.  In  South  Australia  the  Adelaide 
School  of  De^n  in  1903  had  577  students.  There 
were  idso  branch  schools  at  Port  Addaide  and 
Gawler.  The  School  of  Mines  and  Industries, 
founded  in  1889,  recnved  State  aid  in  1903  to  the- 
extent  of  J^ZfiS^,  while  the  receipts  from  lees  and 
sale  of  materials  to  students  amounted  to  ;^3,69i. 
Queensland  is  beginning  to  display  increased  interest 
in  the  movement,  a  board  of  technical  instruction- 
having  been  appointed  in  1902,  holding  its  flrst 
examination  at  the  close  of  1903,  when  960  students- 
were  examined,  two-thirds  obtaining  certiBcates  oi 
comi>etency.  In  the  same  year  there  were  twenty- 
technical  schools  distributed  through  the  State,  witb 
an  enrolment  of  2,600  students.  The  amount  of 
fees,  &c.,  collected  was  ^13,385.  and  that  of  the- 
expenditure  ^^14,280,  showing  the  system  to  be- 
almost  self-supporting.  In  Western  Australia  » 
technkal  school  has  been  opened  at  Perth,  having- 
now  an  average  attendance  of  190,  the  annuat 
expenditure  amounting  to  nearly  ^6,oco,  Tasmaniai 
has  also  technical  schools  in  Hobart  and  Launceston, 
the  average  attendance,  including  that  of  the  two- 
Schools  of  Mines,  being  540,  the  annual  expenditure 
being  mider  ^3,000.       ^.^j.^^^  GoOglc 
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HOME  INDUSTRIES. 

Honiton  Za<:;.— There  has  been  an  intetesting 
correspondence  in  The  Times  respecting  the  decay  of 
the  Honiton  lace  industry.  The  fact  is  indisputable, 
and  the  causes  various.  The  Education  Acts  have 
had  Bomething,  perhaps  a  good  deal  to  do  vith  it. 
Young  girls  have  to  be  punctual  at  the  schools,  and 
parents  are  fined  if  they  are  kept  at  home.  Hieit 
-fashion  plajrs  its  part.  Of  late,  Irish  laces  and  em- 
'  bnHderies  have  been  in  favour.  And  price  is  always 
<nie  of  the  factors  that  acconntror  a  decaying  industry. 
Not  only  is  the  market  flooded  with  the  cheaper  kinds 
of  Belgian,  which  an  uninstrticted  public  buy  as 
*<  Brussels,"  but  the  remuneration  of  the  lace  voikers 
at  Honiton  has  been  miserable.  There  are  no  direct 
dealings  between  the  Honiton  worker  and  the  buyer 
of  her  lace.  The  worker  sells  to  the  dealer,  the  dealer 
to  "the  trade,"  the  trade  to  the  public.  The  public 
pay  a  high  price  for  Honiton  lace,  but  the  women  who 
make  the  lace  can  only  earn  a  pittance  at  it,  although 
Honiton  lace-making  is  a  difficult  and  delicate  art. 
It  has  been  said  that  the  secrets  of  the  trade  are  no 
longer  taught,  and  that  the  County  Council  of  Devon 
are  neglectful  of  their  duty  in  this  respect.  These 
statements  are  not  supported  by  evidence.  On  the 
contrary,  Mr.  Kennet-Wdr,  who  is  chairman  of  the 
Lace  Sub-Coramiltee  of  the  County  Council  of  Devon 
—  a  position  that  is  in  itself  an  answer  to  the  charge — 
says  that  the  Council  have  "  entrusted  an  annual  sum 
of  money  to  a  sub-committee  composed  of  county 
councillors  and  ladies  interested  in  the  art,  who  have 
engaged  a  competent  instructress,  and  have  estab- 
lished classes  in  various  centres  by  whom  a  great  deal 
ofexcellentworkhas  been  done.  The  classes  are  gener- 
ally well  attended,  and  many  requests  for  the  estab- 
lishment  of  others  have  been  received."  Nor  is  it 
correct  to  say  that  the  younger  workers  have  no 
longer  a  knowledge  of  those  intricate  and  difficult 
stitches  emplojed  in  the  manofacture  of  Honiton 
lace. 

Belter  Organisation  Wanted. — It  must  always  be 
a  matter  for  regret  when  a  home  industry,  which  can 
be  pursued  without  serious  outlay  for  plant,  and  which 
enables  the  worker  to  add  to  a  scanty  income  by 
labour  that  does  not  take  her  from  home,  or  interfere 
with  her  ordinary  duties,  decays  and  dies. '  But  the 
remuneration  must  have  some  relation  to  the  work, 
and  this  It  has  not  at  Honiton.  Cannot  the  middle 
man  be  eliminated  ?  Mrs.  Ada  Slack,  the  jcant 
honoraiy  secretary  of  the  Diss  Association  of  Workers 
in  Honiton  I^e,  says  that  four  years  ago  a  small 
number  of  ladies  belonging  to  Diss  "  conceived  tbe 
project  of  introducing  into  their  own  neighbourhood 
an  industry  that  should  enable  women  to  earn  money 
within  their  own  houses  without  the  need  of  leaving 
their  domestic  duties,"  and  they  decided  that  lace- 
maktng  best  met  the  want.  Thereupon  they  formed 
themselves  into  a  committee  and  began  the  making  of 
Hcmitonlace,  which  has  been  so  tuccsssful  that  at  the 


Home  Arts  Ediilntion  last  Uay  sixteen  Stars- c{ 
Merit  were  awarded  to  thdr  Anociatiini.  Bnt  the 
lace  made  at  Diss  escapes  the  middle  nun,  and  so  the 
woricer  is  able  to  secure  a  wage  worth  working  for. 
Cannot  the  ladies  of  Honiton  form  a  amilar  Assoda- 
tion  ?  It  at  Diss,  ^y  not  at  Hraiiton  ? 

The  Bee  BxkibUion.— The  Bee  Exhibition  at  Oe 
Crystal  Palace  which  closed  on  Saturday  aerres  a 
useful  purpose  in  reminding  the  many  thcmsaiids 
who  visited  it  of  the  possibilities  of  bee  cultue. 
With  the  growth  of  the  acreage  under  fruit  bees  aie 
more  than  ever  necessary.  One  of  the  drawbacks  to 
fruit-growing  is  the  unfmitfulness  of  trees.  It  is  dae 
to  many  causes,  and  not  least  to  insufficient  bees  to 
fertilise  the  blossoms.  Rain  very  often  occurs  dmiag 
the  blossoming  season  and  washes  the  poUen  a«^ 
from  the  blossoms,  and  insects,  particularly  bee^  aie 
necessary  to  fertilise.  They  are  necessary,  too,  for 
the  cross-fortilisation  of  the  blossoms.  Certain  froit 
trees  are  self-sterile,  that  is  to  say,  they  rcqime 
pollen  from  other  trees  to  fertilise  the  blossoms.  And 
this  self  sterility  is  more  noticeable  when  finit  tres 
are  planted  iu  large  blocks,  with  one  variety  of 
apple.  In  California  they  have  found  it  neccssair 
to  plant  other  trees,  which  they  call  pt^lenisers,  to 
provide  the  pollen  for  fiertilisation.  They  genenlly 
plant  these  trees  in  rows  among  the  other  trees,  and 
they  have,  of  course,  to  select  trees  that  flower  about 
the  same  time,  so  that  the  insects  can  carry  the 
pollen  from  one  tree  to  another  and  so  fertilise  the 
blossoms.  For  example,  two  apples  ate  grown  my 
extensively  in  California,  the  Bellefleiir  uid  tlw 
winter  Pearmain,  both  very  fine  apples.  The  time  of 
flowering  is  twenty-six  days  for  (he  BelleBeor  from 
the  time  the  first  blossoms  open  until  the  last 
blossoms  drop.  In  the  case  of  the  Pearmain  the 
period  is  twenty-four  days.  These  apples  planted 
by  themselves  are  very  shy  bearers ;  probaUy  only 
one  bud  in  ten  would  set.  Therefore  they  -pbat 
other  trees  as  pollenisers.  The  one  used  very  ei- 
tensively  is  the  Astrachan,  because  it  blossoms  with  the 
Bellefleur  for  twenfy-two  days,  and  blooms  cigfateea 
dgg%  at  the  same  time  that  the  Pearmain  blooms. 

The  Bee  as  Fertiliser. — ^The  bee  is  more  useful  and 
efiifctive  for  catiyhig  pollen  from  one  vadety  t» 
another  th^  other  insects,  because  in  ihe  ifMlai^ 
«}u^  fina£»,  l;^h^!9qna  ,hilive  to  be  ferUh^ied,  thm  «c 
fiyfa^  Item  any  other  insect.  It  ia  ictt- 
D&ei  ifljtib  there  are  twenty  bees  to  m  qC  «thb 
iiisecrs.  T%ese  might  perform.the  suae  office,  hfet 
tliey  are  tio!  t'tj  OiR  WlTig  at  that  partlctlUr  i^n>r. 
N'liT  is  ii  tjnl\  jij'j'Itfs  that  are  fertUised  by  the  r-ec. 
'1  litfV  icivc  me  same  purpose  with  atber  tree',  pcar^, 
t'ti'.'Tik'-,  |jlyri>,  Mpeciallv  pears.  And  with  iuiil' 
fiui  1  UiO,  str-iwberrie^^  prculiiC*  miicb  niprt-  ihiiu- 
iJaiitly  tb>ey  art  fcrtiliwd  by  bees.  Thf  bcv  has 
to  wark  round  the  aitawberry  bloraom.  ThmtMBK 
ap  iesa  than  200  fatfliirtigMoM^tteeJhJWito^ 
Digilized  by  CjOOQ  IC 
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get  a  peifect  frait,  and  a  strawbeny  hard  and  green 
on  one  side  shows  imperfect  fertOisation.  It  foilovs 
(hat  all  finut  growers  should  keep  bee<>.  Mr.  T.  W. 
Cowan,  who  represented  the  British  Bee  Keepers' 
Association,  told  the  Departmental  Committee  on 
Fruit  Cnltnre,  in  his  very  interesting  evidence,  that 
there  ought  to  be  at  least  one  hive  per  acre  of  fruit. 
Of  course  wild  bees  are  as  useful  as  the  others  for 
fertilihing  the  blossoms,  but  with  cultivation  wild 
bees  become  extemtiuated.  Wh>n  orchards  are  pro- 
perly cultivated  there  are  no  wild  bees  found  in  them. 
The  ground  is  pliughed  up  and  the  bees  are  not 
able  to  make  tbrir  nests  in  the  gnnmd,  so  that  the 
number  of  wild  bees  is  reduced,  and  their  are  lever 
■nsects  for  fertilisation. 

S^es  at  Tii^dtHgtcn  and  Histon. — The  fruit- 
f^roveis  as  a  body  are  not  saflkiently  a'ive  to  the 
necesbiiy  of  bees  for  the  purposes  of  fertilisation  but 
some  have  recognised  their  value,  strikingly  proved  at 
Toddington,  in  Gloustershue,  where  a  Urge  acreage 
was  put  down  to  fruit  some  twenty  jears  ago  by 
l-ord  Sudeley,  The  orchards  on  the  property  were 
suffering  from  unfruitfulness.  Tbe  trees  were  almost 
a  fnilure  at  one  time,  nntil  Lord  Sudeley  introduced 
bees,  when  the  trees  soon  began  to  bear  fieely. 
Another  illustration  of  the  Usefnlness  of  bees  in  fruit 
lironnds  may  be  taken  from  the  experience  of  Mr. 
John  ChiverF,  at  Histon,  near  Cambridge.  He  is  tbe 
well-known  jam  msnufacturer,  and  began  beeping 
beeK  with  the  object  of  benefiting  his  fruit,  and 
lie  has  found  them  directly  profitable  apart  from  their 
service  to  his  trees'.  In  1903  he  got  about  4,000  lbs. 
of  honey,  and  made  j^'ioo;  last  jear  he  got  9,000 
lbs. :  pr>-bably  this  jear  tbe  product  will  bhow  still 
further  increase ;  so  that  tbe  bees  not  only  sene  a 
useful,  and,  indeed,  necessary  purpose  in  ferliltting 
Che  fruit,  they  pay  handsomely  in  honey  for  the 
trouble  and  coat  of  keei»ng  them. 

Bees  a  Profitable  Home  InJuitry.—'Btei  provide  a 
very  profitable  home  indusiry.  A  case  is  within  tbe 
koowledtje  of  the  present  writer  of  an  agricultural 
labourer  who  has  been  able  to  b  ty  a  freehold  cottage 
out  of  the  profits  of  bee-keeping.  It  may  be  inter- 
esting to  note  how  it  works  out.  Take  tbe  most 
pTimitive  kind  of  hive,  tbe  common  straw  hive  or 
skep,  which  will  long  be  u«ed  by  villagers  from  its 
easy  make  and  small  cost.  The  co&t  of  the  i^kep  may 
be  put  at  2s.,  and  i (^f^^|^^warm  to  put  into  it. 
Other  charges  do  not  eitcee!^^^^Kking  14s.  in  all. 
Tlie  cost  of  feeding  is  small.  Altogetfaer  tbe  outlay 
for  the  year  is  probably  covered  by  £i.  In  a  good 
season  one  skep  would  produce  20  lbs.  of  honey, 
which  the  villagers  would  sell  retail  at  8d.  per  lb., 
say  15$.  Next  year  the  one  skep  has  become  three, 
and  the  revenue  has  increased  from  15s,  to  £2  5s., 
which  \i  mostly  prolit.  It  will  be  seen  that  in  four 
or  five  years,  wiih  ordinary  good  fortune  and  natural 
increase,  the  villager  would  be  putting  aside  several 
poundd  per  annum  as  profit.   He  can  always  get  a 


sale  for  his  hooey.  -Umi  man.  refetred  to  above 
made  his  own  market  by  working  ap  a  connection 
in  bis  immediate  neigUMniriiood,  but  even  if  compe- 
tition has  to  be  reckoned  with,  the  village  grocer  is 
always  ready  to  buy,  and  the  wholesale  price  ne%'er 
falls  below  6d.  per  lb. 

If  bar  frame  hives  are  used,  the  production  and 
consequent  profit  are  greatly  increased.  Tbe  pro- 
duce from  the  hives  is  often  from  40  to  60  lbs.  Mr. 
Chivers's  average  last  year  was  50  lbs,,  and  from  one 
hive  150  lbs.  was  taken.  Put  the  average  at  50  lbs., 
and  the  wholesale  price  at  6d.,  that  means  25s.  from 
each  hive,  of  which  at  least  £1  would  be  profit. 
Bees  can  be  kept  in  almost  any  part  of  the  country, 
but  they  do  best  where  they  can  get  at  sunfoin  or 
white  clover.  It  is  astonishing  that  villagers  do  not 
more  generally  add  to  slender  wages  by  keeping  bees. 
The  original  outlay,  as  has  been  shown,  is  trifling, 
and  looking  after  the  bees  is  a  pleasant  occupation, 
making  but  slight  call  upon  exertion,  and  the  profits 
are  large.  Bees  are  subject  to  few  diseases,  "foul 
brood"  b^g  the  most  common  and  fatal,  and  it 
is  highly  contagious,  but  it  is  seldom  found  where 
tbe  bees  are  properly  cared  for,  and  kept  (fiy  and 
clean. 

The  LeUhworth  Exhibitian.—QTi  Saturday  last 
the  awards  were  announced  and  prizes  distributed 
in  connection  with  the  exhibition  of  cheap  cottages 
erected  at  Letchworth.  It  has  been  a  useful  exhi- 
■bition,  .directing  attention  to  the  very  important 
question  of  rural  housing,  and  although  many  of 
the  model  cottages  put  up  are  not  suitable  for  an 
agricultural  labourer's  wants,  others  meet  them.  It 
cannot,  however,  be  said  that  the  exhibition  has 
demonstrated  that  these  particular  cottages  can  be 
erected  in  the  ordinary  way  for  Builder's 
profit,  architect's  fee,  cost  of  carriage  of  materials, 
have  been  excluded,  and  it  is  idle  to  speak  of  actual 
cost  without  reckoi^g  tb«e.  Moreover,  vexatious 
bye-laws  have  to  be  taken  into  account.  As  was  men- 
tioned recently  in  the  Journal,  in  1863  the  Society  of 
Arts  offered  special  prizes  for  designs  for  cottages  for 
tbe  labouring  classes,  the  prizes  to  be  "  for  the  most 
approved  designs  for  cottages  with  three  bedrooms 
in  each,  to  be  built  singly  or  in  pairs,  at  a  cost 
not  exceeding  j^ioo  each,"  And  it  may  be  men- 
tioned that  Mr.  Frederick  King,  a  well-known 
fruit-grower  of  St.  Ives,  Huntingdon,  told  the. 
Departmental  Committee  on  Fruit  Culture  that  he 
builds  cottages  for  his  labourers  at  a  cost  of  j^ioo 
only,  these  cottages  having  three  bedrooms  and  two 
lower  rooms.  It  seems  regrettable  that  wood  is  not 
more  commonly  used.  It  is  found  to  answer  well  in 
the  severer  climate  of  the  United  States,  and  it  is 
much  cheaper  than  the  materials  now  generally  used 
in  England.  No  dotibt  rural  by-laws  stand  in  the 
way,  but  there  is  ground  for  hope  that  before  long 
the  local  authorities  will  be  induced,  in  one  way  or 
another,  to  relax  present  restrictions  upon  rural 
cottage  building. 
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Sir  Wyndham  Portal,  Bart.— Sir  Wyndham 
Spencer  Portal,  late  cbainsan  of  the  London  and 
South-Western  Railway  Company,  died  on  the  14th 
mst.atMalshanger,  his  Hampshire  seat.  He  was  bom 
on  July  32,  1822,  and  was  educated  at  Harrow  and 
the  Koyal  Military  College,  Sandhurst.  He  was  the 
son  of  Mr.  John  Portal,  of  Laverstoka^-and  succeeded 
his  father  in  1848  as  proprietor  of  the  Bank  Note 
paper  mills  at  that  place.  He  was  a  comet  of  the 
North  Hants  Yeomanry  Cax-aliy  in  1842,  and  captaiU' 
1853-65.  In  1861  he  was  dected  a  director  of  the 
London  and  Soutb-Westem  Railway  Company.  He 
became  deputy- chairman  in  1875,  and  succeeded  to 
the  chairmanship  in  1892.  The  latter  office  he 
resigned  in  1899  on  account  of  increasing  age,  but 
he  retained  a  Ecat  on  the  Board  until  1902.  He  was 
created  a  baronet  in  1901  for  his  public  services,  and 
in  recognition  of  his  life-long  labours  for  the  improve- 
ment of  the  condition  of  the  people.  Sir  Wyndham  1 
was  elected  a  member  of  the  Society  of  Arts  so  long ' 
ago  as  1850,  he  beld  the  office  of  lice-president 
in  1891-92,  and  as  a  member  of  the  Council  became 
a  member  of  th«  Royal  Commission  for  the  Englidi  • 
Section  of  the  Chicago  Exhibition  of  1893.  He  Iiad 
previously  been  Juror  for  se\-eral  of  the  great  eibibi- . 
tions  (Parts  1855,  1867,  London  1862,  Vienna  1S73, 
and  London  Inventions  1885).  From  the  Commts-  < 
sioners  of  the  Eihibition  of  1851  he  received  a  medal 
'*  for  services  rendered." 


GENERAL  NOTES. 


School  of  Art  Wood- carving.— The  School 
of  Art  Wood-carving,  South  Kensington,  which  now 
occupies  rooms  on  (he  top  floor  of  the  new  bmlding 
of  the  Royal  School  of  Art  Needlewoik,  in  Exbibi* 
tion-road,  has  been  re-opened  after  the  nenal  summer 
vacation.  Some  of  the  free  stadentships  maintained 
by  means  of  liindB  granted  to  the  school  by  the 
London  County  Council  are  vacant.  The  day  clashes  - 
of  the  school  are  held  from  10  to  i  and  2  to  5  on  five  ' 
days  of  the  week,  and  frcm  10  to  1  on  Saturdays. 
The  evening  class  meets  on  three  e%-emDgs  a  week  and 
on  Saturday  afternoons.  Foims  of  application  for 
the  free  studentships,  and  any  further  particulars 
relatbg  to  the  school  may  be  obtained  from  the 
manager. 

Turquoises.  —  In  bis  report  on  the  trade  of 
Khorassan  for  1904-5,  Major  Sykes,  His  Majestj's 
Consul-Graera],and  Agent  of  the  Government  of  India 
in  Khorassan  (No.  3499,  Annual  Series),  refers  to  the 
famous  turquoise  mines  at  Ni&bapur.  The  mining  is 
utterly  primitive  and  unscientific,  and  owing  to  that, 
and  to  the  fact  that  ex'ery  Russian  desires  to  possess  a 
turquoise,  good  stones,  Major  Sykes  says,  are  dearer 


than  at  a  London  jeweller's,  but  inferior  q&iBties  nd 
matriz  rule  lower.  There  Is  a  consideraUe  apat  of 
large,  light  stones  of  a  milky  hue,  or  containing  vldte 
\-ein&,  to  India.  These  sell  at  most  at  6s.  per  stone, 
and  are  generally  speaking  much  cheaper,  baif 
valued  in  some  cases  as  low  as  is.  Stones  Imown  in 
Europe  as  matrix,  which  are  termed  arabt  at  Meshttl, 
are  exported  in  considerable  quantities  to  ttiat 
country.  Prices  rule  slightly  higher  than  the  Infim 
stones  owing  to  the  demand  frcm  Europe  whidi  bs 
sprung  up  during  the  last  two  years. 

The  Naples  Aquarium. — Tbewotkonthenew 
wing  which  is  bong  added  to  the  Stasione  Zoologici 
is  now,  says  Mr.  Consul- General  Ne^-ille-Kolfe,  in 
his  report  on  the  trade  of  Sooth  Italy  (Xo.  3496, 
Annual  Series),  making  rapid  progress.  When  cm- 
pleted  the-capalalities  of  the  institution  for  molific 
investigation  in  connection  mth  fishing  and  odn 
questions  will  be  more  than  doubled,  and  the  otn- 
sion  would  seem  to  be  much  wanted,  for  doine  tlie 
spring  months  of  the  present  jear  no  less  tlua  y 
naturalists  of  all  nationalities  were  engaged  in  vniots 
researches,  and  15  applicants  had  to  be  itfustii 
admission  on  the  account  of  the  lack  of  accooDo 
dation.  The  completion  of  the  new  building,  tic 
ground  plan  of  which  measures  1 10  by  77  feet,  *iU 
permit  the  following  improvements  to  be  made:-iii 
The  unique  lilaary  of  books  on  marine  baokgy  vill  te 
brought  together  npon  the  same  floor  instead  of  bdng 
distributed  in  various  rooms ;  (2)  laboratories  ad 
vorkrotHDs  equipped  under  the  inpetintcndeiKe  of 
Dr.  Henze  for  researdi  in  the  phytiological  cbenDsc? 
of  marine  animak  will  be  the  best  and  largest  of  tbo' 
kind.  They  will  occupy  the  second  6oor  of  the  new 
building ;  (3)  laboratories  and  workrooms  fat  oOm 
physiological  work  in  connection  with  marine  uisuk 
will  occupy  tbe  first  floor ;  (4)  a  new  photograplic 
and  artists*  room  will  be  gained  ;  (5)  a  bactericJosical 
laboratory ;  (6)  some  thirty  new  rooms  for  prime 
study.  The  basement  will  be  occupied  I7  cbquiob 
aquaria  and  tanks,  with  the  neixaaaiy  engiDts  ftv 
working  the  drcnlaling  pumps  and  for  suppljaf 
power  to  the  engineer's  shop. 

The  CoKDiTiON  of  Crete. — Mr.  Vice-Conal 
Lascelles,  reporting  from  Canea  under  dale  Ad^idi 
18,  1905  (No.  3494,  Annual  Series),  gives  adef^- 
able  account  of  the  condition  of  Crete.   From  vm 
of  means  the  iohabitaati.  ue  unable  to  bffi^ 
necessu^  Hl^ucaafO^  tfl  toMvidflr  itefr 
cpoditivn      dte  pi^  Ik  gofag  frran  tiad  Ia 
tt  is  SHrnf^  »ir&  aifl^,  abd  is  Already  ao  hmiA  ^ 
onl}'  -m^W  sailing  t>OBtB  caS  tTiteri  stMBKIS  ff' 
Inri^L'  shilling  ^hips  have  lo  aDcbor  in  the  nadlVs^ 
:iTi..l  dining  the  wimcr  months  tbey  tK  dA«&  ■AQp' 
t  iK-nc  ii  owing  to  the  prevalcm  nejlh  wiwU'*' 
l!i■■^■|l;lTJ^^'  iheii  c:irfio  at  Sui-la,    In>pr'j%(-7)>r''C  ifl 
iiienns  -il  l  amrruTiicatiDii  i?-  a  vilal  ■jlif'tUi'Ii  '-' 
^^]J"n■;    !       "■     ■■\,}\  ^iork  ".vtTLhv  iiT  fncnlii'ti 
coDstrutiiuQ  of  iJae  hnt^ge  of  Petie,  feBdl  Ic* 
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NOTICES. 


EXAMINATIONS. 

The  Programme  for  1906  is  now  ready.  The 
price  of  the  Programme  (cootaining  the  pre- 
vious year's  papers  and  the  examiners'  reports 
on  the  work  done)  is  3d.  Copies  can  be  had 
at  this  price  on  application  to  the  Secretary, 
Society  of  Arts,  Adelphi,  W.C. 

The  Examinations  are  now  arranged  imder 
the  following  stages :— Stage  I. — Elementary ; 
Stage  II.— Intermediate ;  Stage  III.— Ad- 
vanced. 

The  subjects  include  :  —  Book-keeping, 
Accounting  and  Banking,  Shorthand,  Type- 
writing, Economics,  Prtcis-writing,  Com- 
mercial Law,  Commercial  History  and  Geo- 
graphy, Atithmetic,  Handwriting,  and  Modern 
Languages. 

The  Examinations  will  commence  on  Mon- 
day, April  2,  1906. 

The  last  day  for  receiving  entries  is  Feb- 
ruary 28th. 

The  special  subject  for  Commercial  History 
and  Geography  is  : — Eastern  Asia,  including 
the  whole  of  the  Chinese  Empire. 

The  only  alteration  of  importance  in  the 
Examinations  for  the  present  year  is  in  Short- 
hand. Formerly  all  the  different  Stages  of 
Shorthand  were  taken  on  the  same  evening. 
The  different  Stages  will  now  be  taken  on  two 
evenings  :  Advanced  (First-class  150,  Second- 
class  120  words  per  minute),  and  Elementary 
(50  words)  on  one  evening ;  Intermediate 
(First  class  100,  Second-class  80  words  per 
minute)  on  another. 

Swedish  has  been  added  to  the  list  nf 
subjects  in  Stages  II.  and  III.,  and  the  exam- 
ination in  Danish  will  in  future  be  in  Danish 
and  Norwegian. 

Examinations  are  also  held  in  the  Practice  of 
Music,  and  Viv&  Voce  Examioationa  in  French, 
German,  Spanish,  Portuguese,  and  Italian. 
For  iufonnation  as  to  these  examinations  refier- 
ence  should  be  made  to  the  Frogiamme. 


CANTOR  LECTURES. 

Mr.  Henry  Willock  Ravenshaw's  Cantor 

Lectures  on  the  "  Uses  of  Electricity  in 
Mines"  have  been  reprinted  from  the  Jourtial, 
and  the  pamphlet  (price  one  shilling)  can  be 
obtained  on  application  to  the  Secretaiy, 
Sodety  of  Arts,  John-street,  Adelphi,  London, 

w:c. 

A  full  list  of  the  Cantor  I.ectures,  which 
have  been  published  separately  and  are  still 
on  sale,  can  be  obtained  on  application  to  the 
Secretary. 


PROCEEDINGS  OF  THE  SOaETY. 


CANTOR  LECTURES. 
TELEPHONY. 
By  Herbert  Laws  Webb. 
Lecture  II I. —Delivered  March  zyth^  1905. 
Telephone  Exchanges. 
Shortly  after  the  telephone  was  invented 
and  was  proved  to  be  a  practical  method  of 
communication,  the  idea  was  conceived  of 
combining  the  individual  lines  on  which  tele- 
phones were  first  used  into  exchanges,  so  that 
any  line  of  a  group  could  be  connected  to  any 
other.  The  existing  appliances  for  the  purpose 
of  combining  lines  together  were  telegraph 
switchboards,  and  the  earliest  telephone 
switchboards  were  simply  adaptations  of  the 
appliances  used  in  telegraph  ofiSces  lac  inter- 
connecting different  lines  with  different  instru- 
ments. The  simplest  form  of  telegraph 
switchboard  was  an  assembly  of  brass  strips, 
series  of  strips  being  placed  at  right  angles 
to  each  other  in  such  a  way  that  any  two 
strips  could  be  connected  by  a  pin.  It  was 
soon  found  that  the  functions  of  a  telephone 
switchboard  were  much  more  complex  than 
those  of  a  telegraph  switchboard.    In  the 

latter  the  requirement  was  to  conn> 
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Wne  to  a  certain  instrumeot  for  a  long  period 
of  timCi  and  telegraph  switchboards  were 
usually  not  employed  for  the  purpose  of  con> 
necting  one  line  to  another. 

In  the  telephone  switchboard  it  was  required 
to  join  any  two  of  the  lines  at  any  time  for 
very  short  periods,  and  the  further  requirement 
i-xisted  of  receiving  signals  to  indicate  the 
desire  for  communication  and  to  indicate  the 
end  of  a  conversation.  It  was  further  neces- 
sary that  the  attendant  in  charge  of  the 
switchboard  should  be  able  to  send  signals 
to  the  instruments  at  the  distant  ends  of  the 
lines  in  order  to  call  the  attention  of  the 
persons  using  the  telephones. 


FlO.  21. 


Eauly  Law  Switchboard. 

The  earliest  form  of  signal  used  was  an 
electro-magnetic  indicator  of  a  simitar  form  to 
that  used  for  electric  bell  purposes,  and  the 
earliest  form  of  signal  at  the  telephone  instru- 
ment was  the  ordinary  trembling  bell.  In  the 
earliest  days  of  telephone  switchboard  work- 
ing, signals  and  bells  worked  by  primary 
batteries  were  a  great  source  of  trouble,  and 
one  of  the  earliest  special  methods  of  working 
telephone  exchanges  was  devised  with  the 
object  of  avoiding  the  use  of  signals  altogether. 
This  was  the  system  called  the  "  Law" 
system,  so  called  because  it  was  first  put  in 
use  by  the  Law  Telegraph  Company,  of  New 
York.  In  this  system  a  separate  wire  was 
used  for  transmitting  the  orders  from  the  sub- 
scriber's telephone  to  the  operator  at  the 
exchange,  the  subscriber  speaking  directly  to 


the  operator  (who  listened  permanently  oti  the 
order  liae]  whenever  he  wanted  to  be  either 
connected  or  discoooected.  The  complicated 
organisation  of  a  tel^hone  exchange  system 
has  been  aptly  compared  to  that  of  the  humao 
body,  and  in  the  Law  system  we  get  a  va)' 
good  illustration  of  this  analogy.  The  specia'. 
call-wire  or  order  wire  corresponds  to  the 
sensory  nerve,  and  the  individual  wire  of  th? 
subscriber's  line  to  the  motor  nerve-  A  mes- 
sage is  first  transmitted  along  the  scdsott 
nerve,  so  to  speak,  and  the  result  is  afterwa::; 
obtained  by  manipulation  of  the  motor  nen?- 
The  use  of  the  Law  system,  involving  tw 
separate  wires  to  each  subscriber's  station, 
one  wire  being  common  to  a  number  o: 
stations,  was  continued  for  a  few  years,  but 
the  radical  disadvantages  of  the  system, 
arising  from  the  use  of  a  large  amount  of  eitra 
line  plant  and  from  the  numerous  speria. 
methods  of  working  required,  prevented  it^ 
general  adoption  and  eventually  caused  it  to 
disappear  entirely  from  practical  telei^une 
work. 

The  majority  of  telephone  engineers  hav; 
worked   on   the   lines   of  obtaining  definite  | 
signals  to  indicate  to  the   operator  the  pro  j 
gress  of  each  step  in  the  connection.  Tt« 
first  type  of  signal,  as  has  already  been  sai^. 
was  the  ordinary  electro-magnetic  indicate. 
This  was  operated  at  first  by  means  of  a 
primary  battery  placed  at  the  subscriber- 
station,  and  later  by  means  of  a  magnet' 
generator,  which  would  also  serve  in  case  ■■'  i 
necessity  for  ringing  the  bell  of  the  distatit 
subscriber. 

There  was  very  rapidly  developed  a  specii" 
type  of  telephone  switchboard  which  depan-.ii 
entirely  from  the  form  of  apparatus  used 
telegraph  switching.  The  pin  and  strip  wert 
displaced  by  the  flexible  cord  terminatiog  in  t 
metallic  plug  and  the  "  spring  jack  "  or  socket 
switch,  to  the  springs  of  which  the  telepbtnt 
line  was  connected.  By  the  insertion  of  the 
plug  in  the  socket  of  the  spring  jack  ifi^ 
metallic  parts  of  the  plug  made  contact  with 
the  contact  springs  of  the  sfffing  jack,  th-' 
establishing  a  temporary  connection  bct«W 
the  telephone  line  connected  to  the  spnte' 
and  the  metallic  conductors  in  the  cor: 
attached  to  the  plug.  At  the  same  time  si- 
vantage  was  taken  of  the  separation  of  i^? 
springs  of  the  spring  jack  to  disconnect  tenip> 
rarily  the  indicator  from  the  line. 

At  first  it  was  a  difficult  matter  to  hao^ 
large  numbers  of  telephone  lines  in  a  sinf^ 
exchange.   The  appaiatus^Qok  Jip  cossidtf* 
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able  spacCi  and  it  was  impracticable  to  bring 
the  terminals  of  the  various  lines  sufficiently 
close  together  that  a  connection  between  any 
two  of  them  could  be  effected  in  a  single 
operation.   It  therefore  became  necessflty  to 


encouragement  from  an  operator  at  the 
exchange  to  induce  them  to  engage  in 
conversation. 

The  principle  of  the  multiple  switchboard, 
which  is  the  fundamental  principle  of  all  large 


Fio,  It. 


employ  more  than  one  switchboard  and  more 
than  one  operator  on  each  connection.  A 
subscriber's  call  would  be  answered  at  one 
switchboard,  and  the  call  would  be  transferred 
to  a  second  operator  at  a  second  switchboard 
wliere  the  Hoe  of  the  subscriber  wanted  was 


telephone  switchboards  to-day,  was  evolved 
as  early  as  1879,  or  within  a  year  or  so  after 
the  first  practical  telephone  exchange  was 
established;  but  multiple  switchboards  did 
not  come  into  general  use  until  several  years 
later.  The  principle  of  the  multiple  switch- 


terminated.  It  was  not  uncommon  in  Uie 
early  days  of  telephone  exchange  working  to 
employ  even  a  third  operator,  to  nurse  the 
connection,  so  to  speak.  It  was  difficult  in 
those  days  to  get  people  to  talk  together  by 
telephone^  and  frequently  they  needed  some 


board  is  to  repeat  a  spring  jack  or  connecting 
point  for  every  line  before  each  operator  in 
the  exchange.  An  operator  attends  perma- 
nently to  a  certain  number  of  lines,  but, 
having  before  her  a  connecting  point  for  every 
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complete  a  connection  between  the  line  of  any 
of  the  group  of  aubscribers  dirvi-ily  sen'ed 
by  her  and  the  line  of  any  other  subscriber 
connected  to  the  exchange  in  noe  operation. 
This  method  does  away  with  the  transfer  of 
calls  from  one  switchboard  to  another,  and 
makes  the  work  of  establishing  connections 
much  simpler  and  quicker  than  it  Was  with 
the  original  divided  switchboards. 

in  a  multiple  switchboard  each  :;eclion  is. 
as  a  rule,  somewhat  less  than  6  feet  long,  and 
contains  three  operators'  position?.  In  each 
section  there  is  a  connecting  spring  jack  for 
every  line  in  the  exchange.  Therefore,  as 
regards  the  vertical  part  of  the  switchboard, 
each  section  is  a  duplicate  or  multiple  of 
every  other ;  hence  the  name  of  multiple 

Fig.  24. 


Sebies  Multiple  Switchboaku. 


switchboard.  In  the  earliest  forms  of  multiple 
switchboard,  only  one  set  of  jacks  was  pro- 
vided at  each  section,  but  it  was  quickly  foun-l 
that  it  was  a  considerable  strain  on  the 
operator  to  trace  the  relation  between  an 
indicator  and  any  one  of  a  thousand  or  more 
spring  jacks.  This  arrangement  was  there- 
fore modified  by  the  introduction  at  each 
section  of  a  certain  number  of  special  spring 
jacks,  which  form  the  terminals  of  the  lines  to 
be  served  at  that  section.  These  were  called 
"  answering  jacks."  as  they  were  used  exclu- 
sively for  ansAvering  the  calls  of  subscribers. 
There  being  at  each  section,  or  at  each 
operator's  position,  a  small  group  of  signals 
and  a  small  group  of  answering  jacks,  it  was 
comparatively  a  simple  matter  for  the  operator 
to  trace  the  relation,  by  means  of  the  corres- 
ponding numbers,  between  any  signal  and  any 
answering  jack. 

The  horizontal  portion  of  the  sa-itchboard, 
generally  termed  the  key-board,  serves  as  a 
support  for  the  plugs  aud  cords  by  means  of 


which  the  operator  effects  tempoiaiy  con- 
nection between  the  lines,  and  for  the  keys  aac 
switches  by  means  of  which  the  operator  cob- 
oects  her  own  telephone  set  to  the  line  of  acr 
subscriber  as  may  be  required,  and  connect: 
the  ringing  machine  to  a  line  on  «hich  n 
desired  to  signal  for  the  attention  of  a  sub- 
scriber. In  modem  types  of  switchboard 
some  of  the  signals  are  also  placed  in  Ht'. 
key-board. 

At  first  the  multiple  switchboard  was  tfacw^ 
*o  be  too  complicated,  and  it  was  some  Uiic 
time  before  it  was  put  into  practical  use  c: 
any  scale.  A  very  short  experience,  hovere:. 
showed  it  to  be  so  superior  in  ease  of  manipL- 
lation,  in  accuracy,  and  in  speed,  that  vith:^ 
a  very  few  years  the  multiple  switchboard  drs- 
placed  all  types  of  transfer  and  divided  svitcb- 
boards.  Of  late  years  there  has  been  a  teodeocr 
to  return  to  a  divided  type  of  switchboard  r 
which  the  calls  of  subscribers  are  answered  a: 
one  switchboard  and  completed  at  another 
but,  as  will  be  described  later,  these  specisi 
switchboards  are  used  to  cope  with  specia 
conditions  which  a  close  study  of  the  telephonic 
traffic  of  large  cities  reveals,  or  else  are  dot 
theories  which  do  not  always  turn  outwcIIi:i 
practice. 

In  tracing  the  evolution  of  the  multipi; 
switchboard,  we  find  that  it  has  jgone  throus); 
numerous  modifications,  arising  from  impron- 
ments  both  in  mechanical  and  electrical  cor- 
ditions.  In  the  early  days  of  the  muhi[^ 
switchboard  a  switchboard  for  a  thousand 
lines  was  considered  a  large  piece  of  work. 
For  many  years  a  switchboard  for  5.00c 
lines  was  the  largest  in  existence.  At  that 
time,  owing  to  the  size  of  the  spring  jack> 
and  the  relatively  small  number  of  Iioe$ 
which  could  be  worked  under  the  prevailire 
methods  of  operation  at  cne  section,  such  a 
switchboard  consisted  of  some  44  sectiors.  ! 
With  improvements  in  manufacture,  and  »iil: 
improvements  in  methods  of  si^ailiog  ass  ' 
methods  of  operating,  it  has  become  possitk  ' 
to  work  many  more  lines  from  one  operator's  I 
position  and  to  put  many  more  spring  jacks  ie  ! 
one  section.  Consequently,  switchlx>ards  for 
10,000  lines  are  now  made  of  practically  the 
same  length  as  a  switchboard  for  5.000  linn 
would  have  occupied  a  few  years  ago.  It  u 
practicable,  indeed,  to  build  multiple  switcli- 
boards  for  even  much  larger  numbers  of  Ud« 
than  10,000,  and  there  are  several  multiple 
switchboards  in  existence  or  building  designed 
to  accommodate  from  15,000  to  iB.ooo  lines. 

As  desctibed  above,  thueparatiim  oftlietv<} 
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spriogfs  of  the  spring  jack  when  the  plug  was 
inserted,  was  utilised  in  the  eaily  switchboards 
for  the  temporaTy  disconnection  of  the  indi- 
cator from  the  line  during  the  time  that  a 
subscriber's  line  was  placed  in  coDaection  with 
another.  In  the  early  telephone  exchanges  all 
the  lines  were  single  wire  and  the  circuit 
through  the  switchboard  was  also  a  single 
mre  circuit,  the  spring  jacks  being  inserted  in 
the  line  in  series,  the  line  going  into  one  jack, 
so  to  speak,  by  one  spring  and  coming  out  by 
the  other,  the  pressure  between  the  two  springs 
maintaining  a  contact  which  was  broken  by 
the  insertion  of  the  plug.  This  gave  a  ready 
means  of  disconnecting  the  line  signal  when- 
ever the  line  was  in  use,  and  of  automatically 
restoring  the  signal  to  connection  with  the  line 
when  tbe  plug  was  withdrawn.  A  few  years' 
experience  showed  that  it  was  necessary  for 
good  service  to  make  all  the  lines  of  a  city 
telephone  system  metallic  circuit,  as  it  was 
found  that  single  wire  circuits  connected  to 
earth  picked  up  so  many  foreign  currents  by 
leakage  and  induction  that  communication 
was  often  impossible.  Making  the  lines 
metaUic  circuit  involved  making  the  switch- 
board circuits  also  metallic.  In  the  earliest 
metallic  circuit  switchboards  the  arrangement 
of  the  ja  cks  in  series  was  retained,  but  it  was 
found  that  in  large  switchboards  the  series 
jack  gave  rise  to  many  difficulties.  With  a 
large  number  of  jacks  in  series  on  one 
line— and,  as  has  been  shown,  there  might 
be  in  a  large  switchboard  as  many  as 
45  jacks  in  each  line— a  sufficient  number  of 
bad  contacts,  due  either  to  the  presence  of 
dust  or  to  separation  of  the  springs  of  the 
jacks,  might  arise  to  cause  bad  service.  Also, 
in  a  large  switchboard  there  would  often  be 
an  unbalanced  loop  of  wire  running  through 
the  switchboard  and  back  to  the  jack  at  which 
the  connection  wat  effected,  which  would  be 
sufficient  to  throw  the  circuit  out  of  balance 
and  cause  cross-talk  or  inductive  action 
between  one  circuit  and  another. 

In  the  single-wire  switchboard  the  clearing- 
out  indicator,  which  was  temporarily  associated 
with  two  lines  in  use  by  means  of  the  con- 
necting cord,  was  legged  on  to  earth.  In 
the  metaUic  circuit  smtchboard  it  became 
necessary  to  bridge  the  clearing-out  indicator 
between  the  two  strands  of  the  connecting 
cord,  using  an  indicator  coil  of  high  resistance 
and  impedance  so  as  not  to  shunt  the  tele- 
phonic currents.  The  use  of  the  clearing-out 
««>p  bridged  across  the  line  led  naturally  to 
Idea  of  Inidging  tbe  line  signal  across  the 


line  and  leaving  it  permanently  connected  to 
the  line  instead  of  temporarily  disconnecting 
it  every  time  a  line  was  connected  to  another. 

These  inventions  led  to  a  greatly  improved 
type  of  switchboard,  in  which  much  of  the 
work  was  made  automatic.  This  type  of 
switchboard  is  generally  known  as  the 
"bridging"  or  "branching"  switchboard, 
and  its  outward  distinction  from  the  type 
of  switchboard  which  i»eceded  it  arose  from 
the  fact  that  the  various  indicators  were  made 


Fig.  25. 


BUDOma  SWITCHBOAKD  WITH  Self-xbstokiho 
DlOFS. 

self- restoring,  thus  saving  the  operator  the 
work  of  restoring  the  indicator  shutter  every 
time  that  a  signal  was  given  by  a  subscriber. 
The  self-restoring  indicator  marked  a  distinct 
advance  in  telephone  switchboard  operating, 
and  the  bridging  method  of  connecting  the 
indicators  to  the  circuits  marked  a  distinct 
advance  in  the  electrical  design  of  the  tele- 
phone switchboard. 

In  the  bridging  switchboard  the  circuit 
throughout  the  board  is  a  balanced  metallic 
circuit,  free  from  series  contacts.  Each  line  is 
joined  to  one  spring  of  each  spring  jack,  and 
different  parts  of  the  connecting  plug,  when 
inserted  in  the  spring  jack,  make  contact  with 
each  of  these  springs.  The  line  signal  is,  as 
has  already  been  said,  bridged  permanently 
across  the  line,  and  the  indicator  shutter  is 
controlled  by  a  restoring  magnet  inserted  in  a 
third  wire  which  is  loc^-^t^o  ^Jl^^  gj^^l^gj^ 
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This  wire  is  conoected  to  a  source  of  curreat 
and  to  (Contacts  in  the  spriog  jack,  so  arranged 
that  when  the  plug  is  inserted  in  answer  to  a 
call  the  drcuit  is  completed  and  the  restoring 
magnet  energised,  thus  restoring  the  indicatco- 
shutter  to  its  normal  position.  The  clearing- 
out  indicator  is  similarly  made  self-restoring, 
the  restoring  magnet  in  this  case  being  oper* 
ated  by  a  depression  of  the  listening  key.  ■ 

The  self- restoring  switchboard  indicator, 
which  was  brought  out  in  the  early  nineties, 
was  largely,  copied  by  means  of  mechanically 
restored  indicators,  in  which  the  indicator 
shutter  was  replaced  to  its  normal  position  by 
the  insertion  of  the  plug  in  the  spring  jack  or^ 
by  the  replacement  of  the  plug  on  the  cord 
shelf.  It  is  of  course  easy  to  make  either  of 
these  operations  perform  a  second  operation  at 
the  same  time,  by  means  of  causing  the  plug 
to  actuate  a  lever  or  cam  on  entering  the  jack 
or  by  causing  it  to  trip  a  lever  connected  to  a 
shutter  when  it  drops  back  into  its  place  on 
the  cord  shelf.  These  mechanical  restoring 
devices,  however,  involve  the  close  association 
of  the  indicator  and  the  spring  jack  or  of  the 
indicator  and  the  plug  socket  on  the  cord 
shelf,  methods  of  construction  which  other 
requirements  of  a  telephone  switchboard  make 
it  not  always  advantageous  to  adopt.  Conse- 
quently, these  mechanically  restoring  devices 
are  seldom  used  except  on  switchboards  of 
small  size. 

We  now  come  to  the  era  of  lamp  signals 
and  common  battery  working.  From  the  very 
earliest  days  of  telephone  exchange  working  it 
has  been  the  otgect  of  telephone  engineers  to 
do  away  with  the  use  of  individual  batteries  at 
the  sidMcribo^*  stations.  The  cost  of  the  up- 
keep of  these  batteries  is  very  great,  and  their 
unequal  performance  renders  it  almost  im- 
possible, except  at  enormous  expense,  to  main- 
tain in  a  large  system  a  high  average  efficiency 
of  service.  There  have  been  many  methods 
and  devices  tried  with  the  object  of  working 
all  the  telephones  of  an  exchange  from  one 
central  battery,  and  there  have  been  various 
methods  tried,  from  the  very  earliest  days  of 
telephone  exchange  working,  of  making  the 
signals  required  at  the  beginning  and  end  of  a 
conversation  automatic,  that  isi  making  the 
natural  acts  of  taking  the  telephone  off  the 
hook  and  replacing  it  control  the  necessary 
signals  at  the  exchange.  The  storage  battery 
at  first  displaced  the  collections  of  primary 
batteries  originally  used  for  energising  the 
operators'  transmitters  at  the  exchange^  and 
later  was  used  at  subscribers'  stations  instead 


of  primary  batteries,  the  storage  batteries 
being  kept  constantly  charged  over  the  actual 
subscriber's  line.  la  connection  with  this 
method  of  battery  supply  automatic  signalliag 
was  adopted,  first  with  electro  -  magnetic 
ugnals,  and  later  with  lamps  controlled 
relays.  The  gradual  evolt^on  of  all  these 
methods  finally  resulted  in'  the  compete 
common  battery  s^tem,  in  which  a  storage 
battery  at  the  exchange  supplied  the  energy 
for  all  the  telephones  in  the  system  as  wdlas 
for  operating  all  the  various  signals  required 
in  the  switchboard.  This  system  was  woAed 
out  experimentally  about  1894,  and  was  then 
tried  in  small  installations  in  America.  With 
the  experience  gained  in  these  trial  installa- 
tions improvements  were  made  and  the  ^>pa- 
ratuB  was  sufficiently  standardised  to  enaUe 
the  system  to  be  put  into  commercial  opera- 
tion about  three  years  later.  The  great  im- 
provement which  this  method  makes  both  10 
the  economy  and  eificiency  of  telephone  ser- 
vice has  now  made  it  the  standard  system  of 
operating  telephone  exchansres,  and  practically 
no  new  work  is  now  done  on  any  other  tines. 

The  first  appearance  <d  a  power  jiajA 
in  a  telephone  exchange  (Fig.  27,  p.  1080] 
was  in  connection  with  the  bridging'  switch- 
board  just  described.  In  the  original  switch- 
boards there  was  placed  a  hand  magneto 
genaator  at  each  operator's  pontion,  to 
enable  the  curators  to  rii^^  the  lieUs  at 
subscribers'  stations.  These  individDsi 
generators  were  very  quickly  replaced  by 
a  machine-driven  generator,  from  which  a 
siq>ply  circuit  was  carried  along  the  switch- 
board and  made  available  at  each  opetatts's 
position  by  means  of  ringing  k^.  This  was 
tlie  beginning  of  the  telephone  exchange 
power  plant.  To  operate  the  s^nals  and 
circuits  of  the  bridging  switchboard  a  more 
elaborate  power  plant  was  required,  coa- 
I»ising  stnage  cells  with  a  generatcr  to 
charge  them,  aofl  about  this  time  tSien  m 
evolved  the  motor  generator  for  sopfdying 
ringing  current.  In  the  common  battery  sys- 
tem the  power  plant  reaches  much  larger  pro- 
portions, as  it  is  called  upon  to  do  a  much 
greater  variety  of  work  than  its  predeoesHT. 
It  replaces  the  batteries  and  magneto  gene- 
rators at  all  the  telephones  of  the  system,  as 
current  is  taken  from  the  one  central  plant  to 
operate  all  the  telephone  transmittors  in  tic 
system  as  well  as  all  the  signals  in  the  switeh- 
board.  The  source  of  current  sapfly  is  a 
battery  of  eleven  large  storage  cdls  iriiidi 
are  cluuged  periodicalljMnr  a  moter-ifaiveD 
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generator  of  30  kilowatt*  capacity.  Tbe  ria^- 
iag  macbioes,  also  motor  driven,  have  been 
greatly  imjH'ovcd  and  elaborated,  and  supply 
not  only  alternating  current  for  ringing  pur* 
poMS,  but  also  current  of  q>ecial  character* 
istics  for  giving  the  distinctive  signals  required 
in  the  varied  operations  of  a  large  telephone 
service.  For  example,  an  operator  at  a 
distant  exchange  informs  the  operator  at  an 
origioating  exchange  that  a  line  wanted  in 
the  distant  exchange  is  "  engaged  "  not  by 
word  oi  mouth,  as  was  formerly  the  practice, 
but  by  means  of  an  electrical  signal  which 
gives  a  distinctive  hum  or  buz  on  the  wire.  In 
tbe  same  way  ol  her  forms  of  current,  giving 
distinctive  pulsations  or  vibratifHis,  are  used 
for  other  special  si^^nals  between  operator  an-l 
operator. 

Fir,.  27, 


TxXllflNAL  ItoOU  or  MODBUf  EXCHAMGX, 

.saowiNo  Power  Plant. 

lo  the  common  battery  switchboard,  procti* 
cally  an  of  the  signals  employed  are  lamps, 
instead  of  indicators,  and  this  gives  the  face 
of  the  switchboard  an  etitirely  different  appear- 
ance from  that  of  a  switchboard  of  the  older 
type,  in  which  indicators  were  used  as  signals. 
The  lamp  has  so  many  advantages  over  the 
electro  -  magnetic  indicator  as  a  telephone 
switchboard  signal  that,  although  the  early 
lamps  and  the  relays  for  controlling  them 
gave  rise  to  much  trouble,  continuous  effoite 
were  made  to  reduce  them  to  a  practical  and 
reliable  state,  with  such  success  that  within  a 
very  few  yeus  thoroughly  efiScient  telephone 
relays  and  lamfn  were  produced.  This  says 
a  good  deal  for  the  telephone  manufacturers, 
as  the  telephone  lamp  is  necessarily  extremely 


small,  and  works  under  much  more  difficol) 
conditions  than  the  ordinary  electric  lamp, 
while  the  telephone  relay  to  be  really  osefnl 
roust  work  with  certainty,  often  on  a  compara- 
tively small  margin  of  current,  and  often  a  w 
large  number  of  times  each  day.  That  Ae 
difficulties  in  the  production  of  reliable  lanrp 
signals  and  relays  have  been  completely  om 
come  is  clear  from  the  fact  that  telepbooe 
lamps  and  relays  are  now  in  use  by  the 
million,  and  that  the  telephone  service  <f. 
practically  every  city  in  America,  and  of  mur 
large  cities  in  Europe,  is  conducted  entirdy  tn 
means  of  relays  and  lamps. 

Tbe  lamp  signal  is  not  only  more  effecln; 
as  a  signal  than  tbe  indicator,  but  it  has  Uir 
great  advantage  of  being  automatic  or  self- 
effacing.  It  is  also  extremely  crompact,  and 
as  it  has  no  working  parts  it  may  be  placed  ^ 
any  position  on  the  switchboard,  vcrticaDr. 
horizontatty,  or  at  an  angle ;  an  indicati:': 
could  naturally  be  placed  only  in  one  positioo. 
As  a  result  of  these  qualities  of  the  lamp 
signal,  we  see  that  it  has  been  possible 
effect  naany  improvements  in  the  telepbocr 
switchboard,  which  make  greatly  for  its  effic- 
ency  and  economy.  In  the  original  series svitct 
board  it  was  necessary  to  place  the  agnali 
within  reach  of  the  operator,  as  the  operator 
had  to  restore  the  indicator  shutters  by  hand. 
In  large  switchboards  this  involved  the  use  >'! 
a  trough  behind  the  keyboard  (in  which 
indicators  were  placed),  to  permit  the  toproK 
of  the  multiple  jacks  to  be  within  the  reach 
the  opoators.  In  the  bridging-  switchboard, 
as  the  indicators  were  self-restoring,  they  ve^ 
placed  at  the  top  of  the  switchlKKird,  ^ 
effecting  a  considerable  gain  in  space  in  tbe 
face  of  the  switchboard  available  for  naiitti{i' 
jacks.  But  in  both  these  arrangements  it 
necessary  for  tbe  operator  to  trace  the  relanw 
between  any  given  indicator  and  its  cones- 
ponding  spring  jack  or  cord,  and  this  invohtd 
a  certain  mental  effort.  The  compactness  and 
simplicity  of  the  lamp  signal  enabled  it  to  be 
placed  immediately  adjacent  to  the  particoli-' 
spring  jack  or  cord  to  which  it  is  related 
Thus,  in  the  common  battery  switchboard 
find  each  signal  immediately  above  tx  bebr* 
its  corresponding  answering  jack,  and  tx^ 
cord  signal  immediately  alongside  its  cocr^ 
sponding  cord.  This  arrangement  make^ 
greatly  not  only  for  the  compactness  of  ibe 
switchboard  but  for  accuracy  in  operadog,  ^ 
there  is  never  any  doubt  as  to  the  meaning 
a  signal  or  the  particular  part  of  the  svitcb- 
board  which  has  to  be  '^^^^{^  re^Msv 
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to  a  signal.  The  work  of  the  operator  is 
therefore  greatly  simplified  and  becomes  cor> 
respmidingly  more  rapid  and  more  accurate. 

In  the  operation  of  the  common  battery 
switchboard  it  wit]  be  seen  that  the  working 
has  become  more  automatic  than  in  the  form 
which  immediately  preceded  it.  A  very  great 
improvement  has  also  been  introduced  in  the 
provision  oi  automatic  means  for  supervising 
the  state  of  two  subscribers'  lines  when  con- 
nected for  conversation.  In  the  older  system 
the  clearing  out  signal  was  dependent  on  the 
memory  of  the  subscriber ;  the  subscriber  had 
to  turn  his  generator  to  actuate  the  signal  and 
it  has  been  the  invariable  experience  of  tele- 
phone managers  that  many  subscribers  habitu- 
ally  forget  or  neglect  to  perform  this  opera- 
tion. This  would  naturally  result  in  many 
connections  being  left  up  longer  than  is  neces- 
sary, as  the  operator,  not  receiving  a  signal  to 
disconnect,  would  only  after  a  time  discover 
that  the  subscribers  had  finished  talking  and 
had  failed  to  ^ve  the  signal.  In  the  common 
battery  system  this  state  of  affairs  is  done 
away  with  altogether,  as  there  is  a  lamp 
signal  on  each  of  the  cmrds  used  to  conn'^ct 
subscribers'  lines,  and  the  operation  of  each 
signal  is  governed  by  the  condition  of  the 
corresponding  subscriber's  telephone.  If  the 
telephone  is  on  the  rest  the  cord  signal  lamp 
— or  supervisory  lamp,  as  it  is  termed — is 
alight,  and  if  the  telephone  is  off  the  rest  the 
supervisory  signal  is  extinguished.  The 
presence  of  these  two  signals  enables  the 
operator  to  see  at  a  glance  the  state  of  any 
connection  which  is  up  at  her  position.  When 
she  connects  a  subscriber  wanted  in  response 
to  another  subscriber's  call,  the  supervisory 
lamp  on  the  connecting  cord  lights  as  soon  as 
she  inserts  the  plug  in  the  multiple  jack  and 
remains  alight  until  the  called  subscriber 
answers.  When  the  called  subscriber  takes 
his  telephone  off  the  hook  the  supervisory 
lamp  goes  out,  and  this  notifies  the  operator 
that  the  called  subscriber  has  answered. 
From  that  point  the  supervisory  lamps  will 
continue  to  keep  the  operator  informed  of  the 
state  of  the  connection.  If  one  subscriber 
hangs  up,  the  corresponding  lamp  lights,  but 
the  other  lamp,  remaining  extinguished,  indi- 
cates to  the  operator  that  the  corresponding 
subscriber  is  "  holding  the  tine."  When  both 
subscribers  hang  up,  both  supervisory  lamps 
tight,  and  this  is  a  positive  indication  to  the 
operator  that  the  two  subscribers  have  finished 
conversation  and  wish  the  lines  to  be  dis- 
connected.   The  operator  then  immediately 


takes  down  the  connection  without  listening 
in.  This  automatic  supervision  and  positive 
disconnection  signal  are  very  valuable  qualities 
in  the  common  battery  method  of  working. 
Under  the  older  method  a  large  amount  of  the 
operator's  time  was  devoted  to  supervising 
each  connection  in  order  to  ascertain  whether 
the  two  subscribers  got  together  satisfactorily, 
and  whether  they  had  finished  conversation 
and  neglected  to  give  the  disconnection  signal. 
All  that  work  is  now  done  away  with,  and  the 
operator,  can  follow  the  movements  of  the  sub- 
scribers by  means  of  the  two  lamps  practically 
as  effectively  as  if  she  were  watching  the 
motions  of  the  actual  persons  using  the  two 
distant  telephones.  Apart  from  the  increased 
efficiency  which  this  method  gives  to  the 
operator,  it  also  largely  increases  the  efficiency 
of  the  service  by  reducing  the  amount  of  time 
during  ^ich  the  subscribers'  lines  are  con- 
nected together  uselessly,  thus  reducing  th^ 
"  engaged  "  trouble,  which  is  one  of  the  prin-r 
cipal  difficulties  and  sources  of  friction  in  all 
large  city  telephone  systems. 

As  a  result  of  these  various. improvements 
it  may  be  said  that  the  telephone  switchl^rd 
of  to-day  is  at  least  twice  as  efficient  and 
economical  as  the  telephone  switchboard  of 
ten  years  ago.  It  gives  a  far  mure  regular, 
accurate  and  speedy  service  to  the  subscribers, 
and  it  performs  its  work  with  much  less  strain 
on  the  operators.  The  apparatus  required  to 
effect  these  results  is,  of  course,  complicated 
and  extensive.  Every  line  signal,  for  ex- 
ample, is  controlled  by  two  relays,  one  which 
causes  the  lamp  to  light  when  the  subscriber 
takes  his  telephone  off  the  hook,  and  one, 
termed  the  cut-off  relay,  which  automatically 
extinguishes  the  lamp  when  the  operator 
plugs  into  the  answering  jack.  Also,  as 
touched  on  above,  the  power  plant  of  the 
modem  telephone  exchange  is  quite  an 
important  installation,  but  it  must  be  remem- 
bered that  these  appliances,  all  concentrated 
in  one  department  under  expert  supervision, 
take  the  place  of  thousands  of  individual  ap< 
l^iances  which  were  formerly  scattered  among 
the  individual  subscribers'  stations.  The 
relays  and  power  plant  of  the  exchange  take 
the  place  of  the  myriads  of  generators  and 
primary  batteries  formerly  used  at  the  outer 
ends  of  the  lines.  Therefore  the  subscriber's 
instrument,  the  appliance  which  is  in  the 
hands  of  the  public,  and  repeated  in  tens  of 
thousands  of  different  premises,  has  become 
extremely  simplified,  and  consists  now  only 
of  transmitter.  receiv^^,J*|l)^^i@(t^g^. 
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sary  switrh-hook  to  chanf^  the  circuit  from 
the  bell  to  the  telephone  ;  and  this  great  gain 
of  simplicity  in  the  instrument  which  has  to  be 
repeated  many  thoBsands  of  times  more  than 
compensates  for  the  additioiul  complication  of 
apparatus  at  the  exchange  end. 

Telephone  Bt  iLiUNGs. 

A  very  important  part  of  the  modem  city 
telephone  plant  is  the  central  ofBce  building. 
It  is  necessary  that  a  telephone  exchange 
building  should  be  of  special  construction, 
both  because  of  the  necessity  for  the  utmost 
precaution  to  prevent  fire  and  because  of  the 
very  special  nature  of  the  plant  to  be  contained 
by  the  building  and  of  the  accommodation  to 
be  provided.  The  telephone  exchange  build- 
ing, to  begin  «ith,  has  to  save  asan  anchorage 
or  point  of  concentration  for  the  underground 
cable  plant,  and  its  site  has  to  be  chosen  not 
with  regard  to  the  most  convenient  or  most 
economical  position  as  dictated  by  property 
conuderations,  but  with  regard  to  the  most 
convcnientand  economical  position  as  dictated 
by  telephone  conditions ;  that  is,  the  building 
should  be  placed  at  the  economical  telephone 
centre  of  the  area  to  be  served,  and  this  £act 
often  necessitates  the  construction  of  a  build- 
ing of  an  entirely  different  character  from  the 
neighbouring  buildings  in  the  same  locality. 
For  these  reasons  it  is  necessary  to  consider 
the  telephone  building  as  a  part  of  the  plant, 
and  in  the  long  run  satisfactory  results  will  not 
be  obtained  unless  this  is  recognised  and 
special  telephone  buildings,  designed  exclu- 
sively for  the  accommodation  of  telephone 
plant,  are  made  an  integral  part  of  city  tele- 
phone systems. 

The  accommodation  which  a  telephone 
building  has  to  provide  may  be  divided  into 
three  general  parts— the  terminal  room,  pro- 
viding for  the  termination  of  the  underground 
cables  and  their  junction  to  the  switchboard 
wires  and  the  power  plant ;  the  operating 
room,  providing  for  the  accommodation  of  the 
switchboards ;  and  the  operators'  quarters, 
consisting  of  cloak-rooms,  dining-rooms,  read- 
ing-room, etc.  In  the  older  buildings  it  was 
the  practice  to  terminate  the  underground 
cables  in  air-tight  cable  heads  supported  on 
racks  placed  in  the  basement  or  cellar  and  to 
effect  the  junction  with  the  switchboard  wires 
by  means  of  house  cables  extended  from  the 
cable  heads  to  the  distributing  frame.  The 
modem  practice  is  to  abolish  the  cable  head 
and  by  means  of  what  is  known  as  a  "  pot- 
head  joint"  to  extend  the  underground  cable 


conductors  direct  to  the  distriboting  ftaw. 
The  distributing  frame  is  a  flexible  link 
joining  the  outside  wires  to  the  switcb- 
board  wires.  Owing  to  the  numenos 
changes  which  constantly  ocrcnr  in  die  dis- 
tribution of  the  various  wires  in  a  telephoK 
system  it  in  necessary  to  have  a  ready  meam 
of  changing  the  relations  l>etween  the  switrk- 
board  wires  and  the  outside  wires.  Tliis  is 
afforded  tiy  the  main  distributing  frame,  a  k>n£ 
rack  or  framework  on  which  are  tenninated  it 
regular  order  on  one  side  all  the  condoctocsd 
the  cable  plant,  and  in  regular  order  on  fte 
other  side  all  the  wires  of  the  switchboard 
plant.  By  means  of  pairs  of  wires  tmned 
"  cross  connecting"  or  "  jmnper"  wim. 
which  are  passed  through  the  centre  of  tbf 
rack,  any  pair  of  outside  conductors  may  be 
joined  to  any  pair  of  switchboard  coadnctoR 
as  desired. 

A  second  frame-work  of  the  same  kind  i< 
termed  the  "  intermediate  distributing  fraiK, " 
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and  this  affords  a  means  for  varying  the  dis- 
tribution of  the  line  signals  and  answericc 
jacks  in  the  switchboard.  It  frequmtly  b^ 
comes  necessary,  in  order  to  equalise  the  ioai 
at  the  various  operators'  positions  iu  tb* 
switchboard,  to  vary  the  number  of  lines  t«- 
minating  at  different  positions.  The  inter- 
mediate distributing  frame  forms  a  flexible 
link  between  the  answering  jacks  and  Inir 
signals  and  the  multiple  circuits  which  nm 
through  the  switchboard.  By  varying  the 
connections  at  the  iat^i^e^^j^stribotia? 
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frame  the  actual  terminal  of  a  subscriber's 
line  can  be  removed  from  one  part  of  the 
switchboard  to  another. 

These  two  distributing  frames,  together  with 
the  relay  racks  carrying  the  various  line  and 
cut-off  relays,  and  the  whole  of  the  power 
plant,  consisting  of  duplicate  sets  of  charging 
generators  and  ringing  machines,  are  now 
generally  placed  all  in  one  department*  and 
usually  occupy  the  whole  of  one  floor.  A 
floor  of  similar  dimensions  is  occupied  by 
the  cloak  rooms,  dining-room,  and  resting 
rooms  for  the  operators,  and  the  top  floor, 


many  more  lines  to  be  worked  from  one 
exchange  than  was  practicable  ten  years  ago, 
the  best  experience  shows  that  it  is  not 
advisable  to  build  in  large  cities  exchanges 
of  more  than  10,000  lines  capacity.  This  is 
not  universally  admitted,  however,  and  there 
have  been  several  schemes  devised  to  permit 
of  much  larger  numbers  of  lines  being  worked 
from  one  exchange.  The  capacity  of  the 
standard  multiple  switchboard  is  about  15,000 
lines— that  is  to  say,  with  switchboards 
arranged  with  the  answering  jacks  in  the 
multiple  sections  there  is  space  for  about 
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Modern  Telephone  Building.   l>loor  Plan  of  Terminal  Room. 


where  the  condition  of  light  and  air  are  the 
best,  serves  as  the  operating  room.  The  ideal 
conditions  required  for  the  telephone  operating 
room  are  good  light  and  ventilation  and  free 
floor  space  of  such  dimensions  that  the  switch- 
board may  be  carried  in  a  continuous  line  so 
4S  to  avoid  sharp  angles  or  end  sections, 
which  are  uneconomical  for  the  reason  that  they 
occupy  switchboard  space  without  giving 
corresponding  working  positions.  The  floor 
plans  of  a  modem  telephone  exchange  building 
in  New  York  (Figs,  ag,  30,  31)  illustrate  the 
arrangement  of  a  ^ical  city  telephone 
building. 

WTiile,  as  pointed  out  above,  the  great 
improvements  made  of  recent  years  in  all 
parts  of  the  telephone  switchboard  enable 


15,000  multiple  jacks  in  a  section  of  such  a 
size  that  all  parts  of  it  are  within  reasonably 
convenient  reach  of  the  operators.  If  the 
answering  jacks  and  line  signals  be  placed 
somewhere  else  than  at  the  multiple  sections, 
space  is  freed  for  further  multiple  jacks, 
and  the  capacity  of  the  switchboard  can  be 
increased.  If  the  switchboard  be  divided  into 
several  parts,  and  the  subscriber  be  provided 
with  means  for  selectively  signalling  the 
several  difEierent  parts,  according  to  the 
number  with  which  he  wishes  to  be  con- 
nected, there  is  practically  no  limit  to  the 
number  of  lines  which  may  be  connected 
to  one  exchange.  Both  these  methods  of 
increasing  the  capacity  of  a  single  exchange 
are  in  actual  use.  b|iti|fefbyi&0©gwa 
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MODEKN  Telephomk  BUILDING.   Floor  Plan  of  operators'  Quarter. 
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Modern  Telkpbonb  Buildino.  Floor  Han  of  Operating  B^om. 
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built  at  Moscow  and  Warsaw  by  L.  M. 
Ericsson  and  Co.,  of  Stockholm,  the  line 
signals  and  answering  jacks  are  all  at  special 
answering  switchboards,  and  the  multiple 
switchboard  is  devoted  to  multiple  jacks  ex- 
clusively. By  the  use  of  a  very  small  multiple 
jack,  and  by  having  the  whole  vertical  face  of 
the  board  available  for  multiple  jacks,  it  is 
expected  to  obtain  an  ultimate  capacity  of 
some  30,000  lines  in  the  one  switchboard.  In 
the  method  of  operating:,  the  operator  at  the 
answering  board,  on  receiving  a  call  from  a 
subscriber,  plugs  the  calling  line  through  to 
an  operator  at  the  multiple  board.  This 
second  operator  then  answers  the  call  and 
completes  it  in  the  usual  way.  The  con- 
necting lines  between  the  two  switchboards 
are  equipped  with  lamp  signals  which  auto- 
matically indicate  to  the  answering  operators 
which  of  the  connecting  operators  are  free  to 
receive  a  call,  and  to  the  connecting  operators 
the  particular  cord  and  plug  to  which  a  call 
lias  been  transferred  by  one  of  the  answering 
operators.  The  answering  operators  do  no 
talking  at  all,  but  simply  plug  the  lines  of 
calling  subscribers  through  to  operators  at  the 
multiple  board  who  are  free  to  handle  the 
calls.  When  a  connection  is  taken  down  at 
the  multiple  board  a  lamp  signal  on  the  con- 
necting cord  at  the  answering  board  auto- 
matically signals  the  fact  to  the  answering 
operator,  who  in  turn  completes  the  discon- 
nection of  the  line  indicated.  A  similar 
system  of  working  is  in  use  at  the  Stockholm 
Exchange  of  t'le  Swedish  State  telephone 
system. 

The  other  system  referred  to  of  increasing 
the  capacity  of  an  exchange  above  the  limits 
of  a  standard  multiple  switchboard  is  what 
is  what  is  known  as  the  "  divided  multiple." 
This  was  introduced  in  America  some  ten 
years  ago,  and  although  it  is  disappearing 
from  American  practice,  this  method  has  been 
adopted  in  the  new  municipal  exchange  at  St. 
Petersburg.  The  principle  is  to  divide  the 
switchboard  into  several  portions,  each  portion 
containing  multiple  jacks  for  a  certain  number 
of  subscribers.  For  example,  board  No.  i 
would  contain  lines  for  subscribers  from  No.  i 
to  No.  20,000.  Board  No.  2  would  contain 
lines  for  subscribers  from  No.  20,001  to  40,000, 
and  so  on.  Each  subscriber  is  provided  with 
a  line  signal  and  an  answering  jack  at  each 
of  the  divisions  of  the  switchboard,  and  it  de- 
volves upon  the  calling  subscriber  to  actuate 
the  particular  line  signal  in  the  division  of  the 
board  which- serves  the  multiple  line  of  the 


subscriber  to  whom  he  wishes  to  be  connected. 
One  of  the  radical  defects  of  this  system  is 
that  it  robs  the  subscriber's  instrument  of  its 
simplicity.  The  subscriber's  instrument  must 
be  provided  with  two  or  more  buttons  in  order 
that  the  subscriber  may  signal  the  particular 
division  of  the  switchboard  which  can  handle 
his  connection.  This  provision  of  several 
different  signalling  buttons  to  be  operated  at 
the  will  of  the  user  of  the  telephone  gives  the 
means  of  making  erroneous  calls,  and  it  is 
common  experience  that  when  means  for 
committing  errors  are  put  in  the  hands  of  the 
public  many  errors  are  committed.  The  pre- 
ponderance of  telephone  experience  regards 
unfavourably  any  system  which  puts  into  the 
hands  of  the  general  public  an  instrument 
;  requiring  specific  manoeuvres  for  the  proper 
working  of  the  service. 

Automatic  Exchanges. 

There  have  been  devised  numerous  methods 
whereby  telephone  lines  may  be  switched  to- 
gether by  means  of  electro-mechanical  appa- 
ratus operated  from  the  subscribers'  telephones. 
The  general  principle  of  these  systems  is  a 
selective  switch  controlled  by  a  selector  or 
impulse  transmitter  attached  to  the  sub- 
scriber's instrument.  The  broad  result  ts  that 
the  operation  of  the  service  is  transferred  from 
the  operator  to  the  subscriber,  and  to  effect 
this  result  there  is  brought  into  use  apparatus 
of  considerable  complication  at  both  ends  of 
the  system. 

That  the  so-called  automatic  exchange  will 
ever  entirely  displace  the  so-called  manual 
exchange  appears  very  unlikely.  There  are 
several  automatic  exchanges  in  practical  and 
successful  operation,  but  in  all  cases  these 
automatic  exchanges  are  second  or  additional 
telephone  systems  in  the  towns  in  which  they 
operate,  and  they  do  not  by  any  means  carry 
the  whole  telephone  traffic  of  the  area  which 
they  serve.  In  the  telephone  service  of  any 
large  city  or  group  of  towns  the  possible  range 
of  selection  of  telephone  calls  is  so  great  that 
it  seems  impracticable  for  any  purely  me- 
chanical system  to  cope  with  it. 

Thus,  in  the  automatic  systems  the  human 
operator  quickly  appears  to  handle  suburban 
and  long  distance  calls.  It  is  also  necessary 
to  have  an  operator  to  handle  inquiry  calls, 
and  for  these  various  reasons  the  mechanical 
system  soon  ceases  to  be  purely  mechanical. 
It  is  hardly  realised  by  those  who  term  the 
mechanical  switch  systems  automatic,  how 
largely  automatic  M^^m^OVP^ 
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battery  system  really  is,  but  a  detailed  in* 
spection  of  the  working  of  the  standard  com- 
mon battery  system  shows  that  with  the  ex- 
ception of  the  actual  selection  of  the  numbers 

and  insertion  and  withdrawal  of  the  connecting 
plugs  almost  all  the  operations  are  automatic. 

The  subscriber  automatically  signals  the 
exchange  by  lifting  off  and  replacing  the  tele- 
phone and  the  signals  thus  automatically  set 
are  automatically  re-set  by  the  insertion  and 
withdrawal  of  the  plugs  at  the  exchange.  The 
signals  on  the  junction  lines  connecting  one 
exchange  with  another  are  similarly  auto- 
matically set  and  re-set,  and  the  ringing  is 
done  automatically  after  a  single  depression 
of  a  button.  Human  labour  and  human  intelli- 
gence are  employed  in  that  part  of  the  work 
where,  under  the  existing  conditions,  it  would 
seem  that  they  can  best  be  employed,  namely 
in  the  prompt  selection  of  individual  numbers 
from  the  immense  range  of  numbers  which  exist 
in  the  modern  city  telephone  system.  It  seems 
likely  that  in  the  future  development  of  the 
telephone  system  the  operator  will  never 
entirely  be  done  away  with  in  favour  of  the 
machine,  but  that  the  machine — i.e.,  the 
automatic  device,  of  whatever  character  it 
may  be — will  be  more  and  more  extensively 
employed,  but  always  rather  under  the  control 
of  the  expert  operator  than  of  the  inexpert 
member  of  the  public. 


AUSTRALIAN  MANUFACTURES.* 

Altboagh  in  the  infancy  of  its  national  existence, 
and  having  to  straggle  with  the  disadvantage  of 
possessing  only  a  limited  population  in  a  tenitory 
capable  of  supporting  as  many  millions  as  are  to  be 
found  in  Continental  Europe,  and  yet  have  plenty  of 
country  to  spare,  the  Commonwealth  can  boast  that 
in  addition  to  its  remarkable  pastoral,  agricultural, 
and  mining  development,  it  is  furnishing  a  large  and 
remunerative  field  for  manufacturing  enterprise. 
Already,  according  to  official  statistics,  the  amount 
of  capital  employed  in  Australian  manuracturicg 
industries  is  estimated  at  something  like  ;^6o,400, 124  ; 
of  which  ^19,484,122  represents  the  value  of  land, 
buildings,  &c. ;  ^^20,357,002,  machinery  and  plant ; 
andj^20,559,ooo,  cash  and  sundries.  The  figures  at 
the  close  of  the  present  year  will  show  a  considerable 
advance  upon  those  quoted.  The  various  industries 
cover  a  wide  field,  and  include  those  treating  raw 
pastoral  and  agricultural  materials;  animal,  vege- 
table, and  other  oils  and  fats  ;  processes  in  stone, 
day,  glass,  &c. ;  working  in  wood,  metal-works, 

t*  Conunnnicatcd  by  Mr.  J<Am  Ptnmmer,  of  Sjdnej. 


machinery,  &e. ;  conoected  with  food,  drink,  in. ; 
clothing  and  textile  fabrics  and  outeriils;  boc^ 
paper,  printing,  engraving,  tec, ;  musical  instn- 
ments,  arms  and  explorivea;  vducles  and  fitiiB|i; 
faamess,  saddlery,  &c. ;  ship  and  boat-boilding,  &&; 
fomitnre,  bedding,  and  npholsteiy ;  drugs,  clieoricali, 
and  by-products ;  surgical  and  other  scientific  initn- 
ments ;  jcwellety,  time-pieces,  and  plated  waic; 
heat,  light,  and  power :  leather  ware  ;  and  othen  of 
a  miscellaneous  character.  The  number  of  Feop>, 
male  and  female,  employed  on  the  various  indDstnei 
is  estimated  at  196.424 ;  of  whom  86,284  an 
engaged  in  producing  commodities  coming  intD 
competition  with  imported  goods.  The  differeBct 
between  the  value  of  the  materials,  fuel,  &c.,  em- 
ployed, and  the  total  value  of  the  output  represents 
the  real  value  of  manufacturing  prodnctioo.  Al 
the  close  of  1903  the  figures  were  j^28,528,ooo:  ■ 
large  amount  consideiing  that  tlK  bulk  of  ibt 
production  was  intended  for  local  coDsmnptioc 
amongst  a  limited  population.  The  average  wceLly 
rates  of  wages  for  men  in  New  South  Wales  TUigcd 
from  £2  8s.  8d.  to  £l  os.  lod.,  and  in  Victoria  Inra 
£2  4s.  Iid.  to  £1  IS.  tid.  As  a  large  number 
of  lads  are  employed,  the  wages  of  the  men  uc 
considerably  higher,  but  it  is  diflicult  to  eliminitc 
the  juvenile  element  from  the  calculation.  Taking 
seteral  of  the  leading  industries,  it  is  found  thd 
1,592  hands  are  engaged  in  the  manufacture  of  soqi 
and  candles ;  7,859  in  the  production  of  bricks,  tiK 
pottery,  earthen  and  glassware,  &c. ;  36,376  in  tk 
manufacture  of  agricultural  implements,  brass  »d 
copper  goods,  cntlety,  galvanised  iron,  engtneerine 
and  ironworks,  foundries,  lead  mills,  smelting  vorb, 
railway  and  tramway  workshops,  tinsmithiug,  vitr- 
working,  and  other  metal  works;  12,564  in  boot  aixi 
shoe  making;  3[,69i  in  the  manufacture  of  nult 
and  female  articles  of  clothing ;  and  5,440  in  itc 
production  of  furniture,  bedding,  &c.  NmneniDS 
other  manufacturing  industries  might  be  ennmoaled- 
bnt  the  foregoing  will  sufllce  to  indicate  their  gona! 
character.  There  are  nearly  I3,ooo  industrial  <st^ 
lishments  of  all  Uods,  employing  close  upoo  200,000 
hands,  with  a  steadily  increasing  tendeaqr  to  ^ 
number  of  both.  Generally  speaking,  the  chmrto 
of  the  locally-made  commodities  is  fully  equal  to  tint 
of  the  imported  goods  with  which  they  come  iou) 
competition,  the  great  disadvantage  under  wlufh 
Australian  manufacturers  labour  consisting  in  ibc 
fact  that  tb-e  iivuTa^^e  rates  of  whjjl.-^  arc  higJiHioil 
ihe  liouc^  of  labour  fi'-wi^r  tViaii  in  rvi  ervc-j  cuiininc-' 
In  Victoria,  the  system  ■►f  '-ue.iiinij  is  iirchibiied  !^ 
law,  and  in  Xew  Soiiih  Wales  [t  Ls  checked  byti* 
operation  nf  Ibe  ^late  Industrial  Arbitntiltt 
Itn  jifticlcs  demanding  the  tmploymeilt  of  it^- 
f^mt^te  Ihere  baa  been  a  rapid  adwice,  a  rmlC  flf  tk 
in^ne^flig  -vptniiA^lt  .tsdmicil  Isdocstiaa,  mBf  ^ 
woAmim^fldBitff&ttetechAtf -BolkiMjiMd*"^ 
specimens  of  theb'  handicraft  fta%  VfA  ia  hM'? 
of  design  and  <^iiGa^  of  cmUiiqn  bo  KQlttaC  ^  1^ 
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THS  EXPORT  TRADE  OP  THE  UKITED 
STATES. 

Sxporti  of  mannfactures  from  the  United  States 
tn  the  fiscal  year  ended  June  30,  1905,  were  not  only 
the  largest  od  record,  but  are  in  excess  of  the 
combined  exports  of  all  articles  in  the  centennial 
year  1876,  and  nearly  twenty-eifj^t  millions  sterlmg 
more  than  the  total  importi  and  exports  of  the 
country  at  the  end  of  the  Civil  War.  Figores  just 
compiled  by  the  United  States  Bureau  of  Sutistics 
«how  that  the  exports  nf  manufactares  in  the  year 
just  ended  amounted  to  ^^i  13,254,000,  as  against 
j^94,253,ooo  in  the  preceding  year,  /90,386,ooo  in 
19CO,  and  ;^38,2.i9.ooo  in  1895.  The  growth  in 
exports  of  manufactures  far  exceed  the  growth 
tif  population,  or  the  growth  in  commerce  as 
a  whole.  This  is  apparent  from  an  examination  of 
the  following  Table,  showing  the  population, 
commerce,  and  exports  of  manabctures  of  the 
United  States  in  1800,  1876,  and  1905,  and  the 
percentage  of  increase  in  each  since  1800  and 
1876,  the  beginning  of  the  greatest  en  in  American 
development : — 


PapnUtion. 

Commerce 
(Imports 

and 
Ex|torM  of 
Mrrcluui- 
di*c). 

Export*  of 
Domeidc 
Manufao 
tnm. 

£ 

£ 

1800 

5.308-483 

31,7461000 

510.000 

1876 

108.567,000 

ao,935.o«> 

1905 

(tj.i4S.«» 

547,183,000 

iij,3.S4  oo:- 

Perrcnt.  of  In<-tieaw. 

1 Moo- 1876 

750 

5^7 

3'93o 

1876-1905 

8t 

63 

41' 

An  examinaticm  of  the  statistics  of  exports  of  do- 
mestic manufactures,  especially  in  recent  years,  by 
articles  and  countries  of  destination,  shows  that  about 
30  manufactured  articles  were  exported  daring  1905, 
with  value  in  excess  of  ;^2o8,ooo  each,  and  that  of 
Aese  articles,  all  except  seven  showed  an  increase  as 
compared  with  exports  of  1904.  Iron  and  steel 
manufactures  supply  about  one-fourth  of  the  manu- 
factured articles  exported  from  the  United  States, 
the  total  in  1905  having  been  ^28,068,000,  as  against 
/■23,322.ooo,  in  the  preceding  year,  an  increase  of 
nearly  five  millions  sterling.  Steel  rails  showed  an 
increase  of  250,000,  chiefly  in  shipments  to 
Canada,  Sontb  America,  Mexico,  the  West  Indies, 
Japan,  mA  the  eastern  countries,  in  several  of  which, 
raOway  devdopment  is  proceeding  at  a  rapid  rate. 
Uachineiy  also  showed  an  increase  in  1905  of 
more  than  -j^i,350ooo  over  1904.  A  con^icuous 
feature,  however,  is  the  large  increase  in  exports 
of  locomotives  to  Japan,  151  engines  having  been 
sent  thither  in  1905  as  against  74  in  the  previous 
year.    M«da>  and  Argentina  increased  their  pur- 


chases of  Amstkan  aewiag  machines,  vUle  Japan 
hcreaaed  her  poichases  of  electrical  machiDerf  and 
bnildets'  hardware,  each  In  a  substantial  degree. 
Copper  manufactures,  conusting  largely  of  pigs 
and  bars,  form  the  item  of  second  importance  in  the 
United  States  exports  of  manufactures,  the  total 
heing  j^'7r963,003  in  1905,  as  compared  with 
j^i  1,905,000  in  the  preceding  year.  This  growth 
of  six  millions  sterling  in  a  single  year  is  accounted 
for  by  an  increase  in  exports  to  China,  the  United 
Kingdom,  France,  Germany,  the  Netherlands,  and 
Russia.  Refined  mineral  oil  ranks  thhrd  in  the  ex- 
pc^s  of  manufactures,  the  total  bdng  j^i4,996,ooo, 
against j^i4,948,ooo  in  the  preceding  year.  Owing 
to  the  fall  in  prices  the  value  remained  practically 
stationary,  despite  the  fact  that  the  quantity  increased 
from  847  million  gallons  in  1904  to  951  millions  in 
1905.  The  countries  to  which  the  largest  exporta- 
tions  were  made  were— the  United  Kingdon  221 
million  gallons,  Germany  342  mUlions,  Netherlands 
117  millions,  China  90  millions,  Belgium  46  millions, 
British  East  Indies  and  Japan  each  about  jOmQUons, 
Italy  nearly  29  millions,  and  France  27  milUonr. 
Cotton  manufactures  present  <me  of  the  strilting 
features  of  the  year's  expert  trade,  having  advanced 
^nun  j^4,650,coo  in  1904  to  /io,347,ooo  in  the  year 
just  ended.  To  China  there  was  an  increase  of  about 
400  million  yards  over  last  year's  exportation,  and 
the  i-alue  of  American  cotton  cloth  exported  to 
that  country  increased  from  ^^830,000  in  1904  to 
^5,780,000  in  1905.  Leather  and  its  manufacture!!, 
lourth  in  importance  in  the  list  of  manufactured 
articles  exported,  showed  an  increase  of  j^830,ooo, 
the  total  in  1905  having  been  /7,9i6,ooo,  as 
compared  with  ^7,020,000  in  the  preceding  year. 
Ill  this  class  of  goods  Japan  is  credited  with  the 
chief  increase.  Other  important  articles  exported 
from  the  United  States  in  the  year  ended  30th  Jnne, 
190S,  were  agricultural  implements,  chemicals,  dyes, 
drugs,  &c.,  wood  manufactures,  cars,  carriages  and 
^•ehicles,  paper  and  manufactures  thereof,  and  india- 
rubber  manufactures.  The  following  Table  shows  the 
exports  of  the  manufactures  of  the  United  States, 
and  the  total  exports  from  that  country,  decennially 
from  i8;oto  1900,  and  e^iecially  from  that  year  up  to 
the  present  time : — 


Year*  (ended      |  Rzports  of  United  I  Total  ExporH 
30th  Jnne).        jState*  Manitf4Cturet.|OfMercfaandiw 


1870 
1880 
1890 
1900 

1901 
1902 
1903 
1904 
19OS 


14,225,000 
21,488,000 

31,479.000 
90.386,000 

85,611,000 
84,092,000 
86,901,000 
94.253.000 


81.838,000 
174.091,000 
178,714.000 
290,517,000 
309.951,000 
287,888,000 
295,862,000 
304.339.000 
,000 


JOURNAL  OF  THE  SOCXETT  OF  ARTS.       s*ti.i.Ur  w 


HOME  INDUSTRIES. 

7 he  Ne^ect  of  Fore5try.~'\Tt  discussing  the  Cot- 
tage Eifaibition  at  Letchworth  it  has  been  said 
tfaat  wooden  structures  have  much  to  recommend 
tbem,  and  that  it  is  regrettable  that  more  wooden 
cottages  are  not  built  in  the  nu^  district!.  But  it 
may  be  doubted  whether  under  present  circum- 
stances wood  would  often  prove  mnch  cheaper  than 
brick.  The  wood  would  have  to  be  of  mature  growih, 
and  free  from  sap,  and  that  ia  eipensive  whether  got 
from  abroad  or  at  home.  As  to  home-grown  timber 
it  is  quite  as  costly  as  foreign,  and  much  less  suit- 
able, being  reared  so  badly  that  boards  and  scant- 
lings cat  from  it  are  more  often  than  not  fall  of  knots, 
shakes,  and  twists.  And  they  in  tarn  are  the  resalt 
of  the  general  ignorance  of  fcn-estry.  In  1888-89  a 
Select  Committee  sat  to  inqnire  into  the  condition  of 
forestry  in  Great  Britain,  the  possibility  of  improm- 
meot,  and  the  neces^ty  for  the  provision  of  better 
means  of  education.  Various  recommendations  were 
made  but  nothing  came  of  them,  and  when  the 
Committee  of  1902  was  appointed  it  started  very 
mnch  at  the  same  point  as  did  the  eaiiier  Com- 
mittee. It  is  true  tfaat  now  forestry  is  one  of  the 
sabjects  of  which  the  Board  of  Agriculture  has 
charge,  and  that  department  is  doing  good  work  in 
relalioa  to  it,  bat  the  management  of  existing  forests 
still  leaves  much  to  be  denred,  and  little  is  being 
done  to  extend  the  forest  area. 

The  Fimmcial  Aspect  of  Afforettahon, — There  is 
in  these  islands  a  very  large  area  of  waste,  heather, 
and  rough  pasture,  or  land  out  of  cultivation,  on 
which  afforestation  might  be  profitably  undertaken. 
It  has  been  said  that  our  soil  and  climate  are  unsuited 
to  the  growing  of  woods,  but  this  opinion  may  well 
be  traversed,  nor  is  it  tfaat  of  foreign  experts.  In 
their  opinion  our  soil  and  climate  are  very  fai'our- 
able,  and  the  magoificoit  isolated  trees  to  be  seen  in 
parks  and  on  road  sides  proves  this.  The  suggestion 
that  we  have  too  little  sansbine  will  not  bear  examina- 
tion. We  have  at  least  as  much  as  Norway,  Sweden, 
Finland,  and  the  sontbem  and  eastern  shores  of  the 
Baltic,  whence  much  of  our  imported  timber  comes. 
Ab  to  the  financial  aspect,  the  available  data  with 
regard  to  returns  suffer  under  two  great  drawbacks, 
Fint,  the  greater  part  of  the  areas  under  forest  in 
this  countiy  do  not  produce  as  much  timber  as  tbey 
would  if  properly  managed,  and  secondly,  the  returns 
available  are  mostly  a  little  haphazard.  But  it  may 
safely  be  said  that,  placed  suitably,  properly  managed 
woodland  pays.  Mr.  Arthur  Vernon,  whose  experience 
of  estates  in  which  there  is  considerable  woodlands 
is  very  great,  told  the  Committee  of  1903  that  the 
best  wood*  can  be  made  to  return  £2  an  acre  for  a 
long  Buccesnon  of  years,  and  he  instanced  Uoghenden, 
of  which  he  is  the  agent.  The  woods  on  the  pro- 
perty are  small,  co^'ering  about  200  acres  only,  bot 
tbey  have  produced  an  average  of  £2  per  acre  per 
annum  tat  a  great  nomber  of  years.  Deduct  15  per 
cent,  u  tbc  cost  of  ftOing  and  selling  the  timber,  iho 


of  the  woodmen,  and  other  expenses,  and  the  net 
return  works  out  at  about  27s.  an  acre.  It  may  be 
said  that  this  large  profit  u  doe  to  High  W>xoinbe 
bdng  the  centre  of  the  chah-  trade.  No  doubt  it  has 
much  to  do  with  it.  The  nearness  of  the  raw  aitick 
created  the  trade  and  die  demand,  and  easy  means 
of  supplying  it  enhances  the  profit.  Bnt  what  they 
have  done  at  Hughenden  might  be  done  in  many 
other  parts  of  the  country.  There  was  bad  land  oa 
the  estate,  cold,  hilly,  and  exposed.  For  agricoltmal 
purposes  it  was  not  worth  more  than  los.  an  acre. 
The  owner  put  it  into  wood,  and  nearly  trebled  its 
value,  besides  creating  a  home  indostry,  giving  voik 
to  many.  Granted  that  the  woodland  pro6t  in  the 
Chiltem  districts  is  exceptional  there  is  plenty  of  poor 
grazing  land  smtable  for  affixestation.  Much  of  it 
would  be  mcae  profitable  in  growii^  tmiber  than  in 
agticnltnre.  A  good  deal  of  it  is  grazing  pasture  let  at 
9d.  to  IS.  6d.  an  acre,  and  evoi  under  the  wont  con- 
ditions of  forestry  smnetlung  more  could  be  got  out 
of  it  than  that. 
» 

The  Area  Suitable  to  Afforestation.—V^haA  may 
be  called  the  waste  land  in  the  United  Kingdom  is 
very  large.  Its  area  (excluding  mountain  and  heath) 
in  England  b  given  in  the  agricultural  retnnis  at 
5>396|350  acres,  in  Wales  at  669,609  acres,  in  Scot- 
land at  5,028,833  acres,  or  a  total  for  Great  Britain 
of  11,694,792  acres.  Then  there  are  12,788,165  acres 
of  mountain  and  heath  land  used  for  gazing,  or 
altogether  24,482,957  acres.  There  are  of  eonne 
difficulties  in  the  way  of  making  land  ava&able,  even 
land  that  is  now  used  for  so-called  light  grazing,  but 
these  difficulties  ought  not  to  be  insurmountable.  It 
is  impossible  to  say  what  portion  of  this  waste  and 
heather  is  available  for  proper  afforestation  but  it 
must  be  considerable.  It  would  not  be  easy  to  deal 
with  the  rights  of  grszing,  and  in  some  districts  tbey 
would  prevent  afforestation,  but  in  many  cases  the 
difficulties  might  be  overcome. 

The  Preference  for  Foreign  Timber. — Howefcr 
regrettable,  the  preference  for  foreign  timber  is  easSy 
andentood.  It  is  not  to  be  attributed  to  nnsaitabifity 
of  sofl  or  climate,  but  is  entirdy  doe  to  n^ect  of 
agricultural  principles.  Timber  of  the  kind  and 
quality  imported  in  such  large  quantities  from  the 
Baltic,  and  elsewhere,  can  be  grown  as  well  here  as 
anywhere,  in  fact,  Contineotal  "  red  wood "  and 
"  white  wood,"  so  highly  esteemed  for  structural  pur- 
poKs,  are  yielded  by  the  Scots  pine  and  the  qance, 
tw6  of  the  commonest  trees  of  British  woodlands.  But 
until  recent  years,  owners  of  woodlands  Euled  to 
realise  that  the  shape,  size,  and  quality  of  trees  ooold 
be  influenced  by  aiq'thing  they  could  do.  Tli^ 
seemed  to  im^faie  that  the  character  of  the  final  pm- 
duct  was  largdy  a  matter  <ii  accident,  whereas  itii 
maialy  determined  by  maaagemcnt.  Tbey  fided  to 
realise  that  cultural  treatment  which  suits  oak  or  ash, 
is  unsuited  to  pine  or  spruce,  and  this  f^ntiw  why 


*M«*.r    iw.!       JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


from  buOding  rpedSeations.  Indeed  few  Isndovners 
took  any  penmal  interest  In  tbeir  plantations.  Here 
and  tliere  more  enlightened  management  might  be 
fonnd,  ason  the  Duke  of  Bedford's  estates,  but  the 
excepttoos  were  few.  For,  speaking  generally,  the 
landowner  does  not  make  up  for  his  own  iodilTerence 
by  employing  competent,  and  therefore  well  paid 
foiesters,  as  in  Germany.  There  are  still  estates  in 
Scotland  with  3o,ooo  acres  of  wood  without  an  effi- 
cient forester,  managed  by  men  getting  30s.,  or  even 
lesf,  a  week. 

AfjreslatioH  and  Labour. — It  mtybe  arged  that 
it  is  not  desirable  to  turn  caltivatable  land  into  wood- 
lands, since  laboar  would  be  displaced,  bat  in  lact 
land  under  f(Mrests  would  give  healthy  employment 
to  a  much  greater  number  of  persons  than  the 
same  aiea  under  sheep.  "  Many  hill  pastoral 
farms,"  the  Committee  say,  in  their  report, 
"  have  one  shepherd  to  three  or  four  thousand 
acres,  but  much  of  such  land,  for  various  reasons, 
is  unsoited  to  the  growth  of  limber  for  profit.  We 
believe  that  we  are  within  the  mark  in  assuming 
that  land  capable  of  producing  high-class  timber  em- 
ploys only  one  shepherd  per  1,000  acres  if  used  as  a 
sheep  ran,  while  dl  the  evidence  on  tlus  point  goes 
tu  show  that  similar  land  when  under  timber  gives 
employment  to  at  least  one  man  per  100  acres,  and 
this  without  taking  account  of  the  labour  requisite  to 
remove  and  work  up  the  timber."  The  Committee 
pointed  out  the  importance  of  afforestation  in  such  a 
district  as  the  Highlands  of  Scotland.  Rough  land 
is  extensive,  capital  as  a  rule  scarce,  and  great  wood- 
land areas,  where  well  managed,  have  proved  finan- 
cially successful,  while  profits  on  sheep  farming  have 
of  late  years  reached  a  very  low  point.  Almost  nine- 
tnitfas  in  value,  and  o^'e^  nine- tenths  in  qtianti^  of  our 
present  imports  of  wood  consist  of  pne  and  fir  timber 
capable  of  bang  grown  at  home,  and  nearly  three- 
funrths  of  this  coniferons  wood  in  quantity,  and  more 
than  fonr-fifths  in  value,  are  imported  as  sawn  or 
split.  If  we  could  grow  our  own  supplies  of  wood, 
large  sums  now  spent  abroad  would  be  distributed 
among  the  industrial  classes  at  home  in  addition 
to  the  Urge  labour  bills  that  would  be  payable  in  the 
voodlands  tbemseli-es. 

The  H'orlj's  Supply  of  7/>n4cr.— Unless  the 
Canadian  forests  are  treated  more  scientifically — very 
large  tracts  have  already  been  destroyed  by  indis- 
criminate cleanoce,  forest  fires,  and  otherwise— it 
is  not  unlikdy  that  there  will  be  a  shortage  of 
timber  before  long.  The  only  sources  of  a  targe 
supply  of  conifers  are  the  countries  round  the 
Baltic  and  North  America.  A  little  comes  from 
Australia— ^163,411  worth  of  wood  and  timber  in 
jqo4 — a  little  less  from  the  Crold  Coast,  and  smalt 
quantities  from  other  colonies.  There  are  extensive 
forests  in  the  back  part  of  the  Argentine  Republic, 
but  at  present  the  difficulty  of  getting  out  the  timber 
b  very  great.  There  are  believed  to  be  great 
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forests  in  the  western  part  of  CluiMi  roond  about  the 
broad  waters  of  the  big  liven,  but  as  soon  u  the 
trade  and  industries  of  China  have  developed — and 
they  are  developing  rapidly — the  home  mwket  wiU 
want  it  all,  and  more.  So  that  for  the  most  part  we 
ba\-e  to  rely  upon  the  Baltic  and  North  America. 
As  to  Russia,  only  about  25  per  cent,  of  the  country 
has  more  forests  than  are  required  for  home  consump- 
tion— the  qoantitv  of  timber  required  iat  local  needs 
where,  as  in  Sibnia,  most  of  the  houses  are  built  of 
wood  and  burnt  down  once  in  every  twenty  years  or 
so,  where  the  long  winters  donand  an  immense  con* 
sumption  of  fuel,  and  the  railway,  steamers,  and  all 
the  new  industries  depend  largely  on  wood  both  for 
constioction  and  for  fuel,  is  nec«sarily  very  great.  The 
sup{dy  from  Sweden  and  Korway  is  much  less  than 
it  was,  and  although  there  is  an  immense  area  of 
forest  land  in  Canada,  of  which  more  than  a  foiulh 
may  be  classed  as  timber  forests,  the  exports  to  the 
United  Kingdom  do  not  increase.  Indeed  the  value 
of  all  kinds  of  timber  received  by  Great  Britaio 
from  Canada  in  1904.  was  only  /t>,6i8,267, 
as  compared  with  ;Ci3,878,839  in  1903.  The  supply 
of  hard  woods  is  ample,  reference  here  is  limited  to 
coniferons  timber. 

Tlu  Obstacles  to  AJforesUUum.—lSiieh  as  the 
extension  of  afforestation  i^  to  be  denred  on  national 
grounds,  it  is  to  be  feared  thit  landowners  will  not 
extend  the  forest  area  to  any  great  extent  unless  they 
are  encouraged  to  do  so  by  some  alteration  in  their 
favour  in  the  incidence  of  rates  on  plantations. 
Rates  and  taxes  together  sometimes  amount  to  ys.  or 
8s.  an  acre,  and  it  has  been  suggested  that  land- 
owners who  are  prepared  to  lay  out  some  money  on 
plantations  should  be  relieved  of  rates  altogether  for 
a  period  nntfl  «me  income  is  derived  from  the 
woodlands.  The  Fcmstty  Comnuttee  did  not  see 
their  way  to  make  this  recommendation,  nor 
were  they  willing  to  recommend  that  the  State 
should  advance  loans  to  encourage  affbrestatimi. 
The  many  years  the  landowner  has  to  wait  for  a 
first  return  is  perhaps  the  chief  obstacle  to  afforesta- 
tion. He  does  not  care  to  submit  to  a  present  sacrifice 
in  order  to  secure  an  ultimate  return  that  may  benefit 
bis  successor  rather  than  himself.  Eight  shillings  per 
acre  per  annum  for  rates  and  taxes,  plus  the  cost 
of  looking  after  the  plantations,  with  absolutely 
nothing  coming  in,  does  not  commend  itself  to 
men  many  <^  whom,  with  falling  rents  and  fixed 
charges,  find  it  difficult  to  pay  their  way.  And  it 
must  be  borne  in  mind  that  planting  is  %-ery  expennve 
work.  The  cost  of  making  plantations  is  far  greater 
than  it  used  to  be.  From  30s.  to  £2  an  acre  it  has 
grown  to  from  £6  to  /8 ;  the  cost  of  plants  and 
labour  is  twice  as  great  as  formerly,  and  the  swarms 
of  rabbits  necessitates  wire  netting  costing  from 
SOS.  to  £i  per  acre  planted.  Moreover,  many 
landowners  under-rate  the  value  of  woodlands, 
and  what  th^  can  be  made  in  tim^  to  return  under 
scientific  managementeigiigsa%ylfe®@a(dt  do 
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much  by  tlie  pro\iaion  of  adequate  fadlitiei  for 
ioBtruction  fai  afforestation.  And  it  is  satisfactory  to 
know  that  some  steps  are  being  taken  in  tlus  direc- 
tioD.  But  a  large  area  of  woodland  for  purposet  of 
practical  demonstration  is  a  necessity. 


OBITUARY. 


Charles  Wektworth  Wass. — By  the  death  of 
Mr.  C.  Wentworth  Wass,  the  Society  loses  one  of 
its  very  oldest  members,  bis  election  dating  as  far 
back  as  1849.  Mr.  Wass  was  bom  in  I^ondon,  1817, 
and  was  intended  fa:  the  Church.  But  at  the  age  of 
16  he  was  apprenticed  to  the  engraver,  Richard 
Woodman,  and  during  the  peiit>d  of  bis  apprentice- 
diip,  in  1835,  he  obtained  the  Silver  Isis  Medal  of 
the  Society  for  a  copy  in  dialk  of  a  historical  subject. 
At  the  end  of  bis  apprenticeship,  he  took  chambers 
in  the  Adelphi,  and  started  as  an  engraver.  Amongst 
the  works  produced  by  him  were  engravings  of 
works  by  Etty,  Landseer,  Ansdell,  Poole,  Bateman, 
Herring,  and  Sant.  Much  of  his  work  was  produced 
by  a  combination  of  etching,  mezzotint,  sdpple,  and 
line,  and  he  wait  one  of  the  most  successful  workers 
by  these  mixed  methods.  When  the  Crystal  Palace 
Picture  Galleiy  was  esUblislied,  Mr.  Wass  was 
appointed  its  snpaintendent,  a  post  which  he  held 
until  about  five  years  ago  when  the  ctirecton  of  the 
Palace  decided  to  give  up  the  Gallery.  Mr,  Wass 
was  cMiridmd  an  excellent  judge  of  pictures  and  of 
china,  and  during  his  long  life  be  accumulated  a 
ooliection  of  works  of  art,  t>elieved  to  be  of  consida- 
able  value. 


GENERAL  NOTES. 


Education  of  Apprenticks.— The  Board  of 
Education  have  issued  a  memorandum  on  the  subject 
of  co-operation  between  employers  of  labour  and 
school  managers  with  regard  to  the  instruction  of 
employes  or  appreitices.  Hie  Board  desire  to  secure 
the  asGi<>tance  and  co-operation  of  employers  in  en- 
couraging the  education  of  thdr  apprentices,  and  they 
take  note  of  several  ways  in  which  such  assistance  can 
be  rendered.  These  are  summarised  as  follows: — 
( I )  Paying  the  fees  for  employSi,  or  offering  prizes  lo 
those  who  pass  the  examinations  of  the  Board  of 
Education,  of  the  City  Guilds'  Institute,  or  the  Society 
of  Arts.  (2)  Increasing  the  wages  of  apprentices  who 
have  passed  through  an  approved  course  of  study, 
who  attend  regularly  at  approved  evening  classes,  or 
who  have  passed  approved  examinations.  Or  instead 
of  an  actual  increase  in  wages,  increased  efficiency  may 
be  recognised  by  promotion,  or  by  transference  from 
an  inferior  to  a  superior  department-  (3)  Making 
concessions  in  the  matter  of  working  hours,  so  as  to 
allow  all  employis  the  o[^rtnnity  of  attending  classes. 


(4)  Providing  Bcholarsfaips,  or  auintenance  and  tees, 
for  a  few  selected  and  specially  qualified  students.  (5) 
Taking  part  in  the  organisation  of  tedmical  institiites 
or  sdiools,  and  helping  sucli  estabKihinents  by  per- 
sonal supervision  and  interest. 

TlusTEK  Savings  Banks. — The  report  of  the 
proceedings  of  the  Inspection  Committee  of  Trustee 
Savings  Banks  recently  issued,  shotvs  that  the  period 
of  twelve  months  covered  the  report— November, 
1903- 1904 — was  not  a  prosperous  one  for  Truitee 
Savings  Banks,  as  although  there  was  a  slight  increase 
of  ;£^i?o,ooo  in  the  Gpvtxnment  Stock  held  on  bdulT 

depositee  in  Trustee  Savings  Banks  at  the  end  of 
it,  there  was,  on  the  other  hand,  a  decrease  of  about 
^260,000  in  the  cash  due  to  d^ostors,  as  apart  from 
special  mvestors.  The  explanation  is  not  lar  to  veA. 
In  several  towns,  the  local  authorities  are  accepting 
small  sums  for  deposit,  offering  a  charge  upon  the 
local  rates  as  security,  at  rates  of  interest  which  look 
very  inviting  compared  with  the  3^  per  cent,  to  which 
Trustee  Savings  Banks  are  restricted  by  law.  One 
county  borough  accepts  deposits,  as  low  as  j^io,  at 
3  per  cent,  interest.  Tbu  tends  to  intercept  the  flow 
of  small  savings  to  the  Trustee  Savings  Banks,  and 
even  to  draw  money  away  already  dq>odted.  Tbes 
certain  joint  stock  banks  are  opening  sainogs  banks 
departments  for  the  issue  oCdeptnit  books,  scceptiag 
for  deposit  snms  of  one  shilling  and  upwards.  *■  These 
competing  agencies,"  says  the  report,  "  may  have  an 
important  effect  upon  Trustee  Savings  Banks,  whose 
hold,  nevertheless,  upon  the  industrial  classes  ia  a 
strong  one,  and  the  trust  and  confidence  which  is  the 
growth  now  of  close  upon  a  century  is  not  likely  to  be 
greatly  weakened,  provided  the  management  keeps 
pace  with  the  times,  and  trustees  and  managers  caa 
be  found  able  and  willing  to  continue  their  gratmtoBi 
services." 

The  Area  Undek  Wheat. — Hie  anticipatiao 
that  the  area  under  wheat  in  Great  Britain  wonld 
show  an  increase  in  1905  as  compared  with  1904,  is 
conHrmed  by  the  preliminary  statement  for  1905, 
compiled  from  the  returns  collected  on  June  5ih, 
and  issued  by  the  Board  of  Agriculture.  The  total 
acreage  under  iiriieat  in  1905  is  pot  at  1,796.985,3$ 
compared  with  1,375,284  acres  in  1904,  an  increase 
of  no  less  than  431,70c  acres,  or  307  per  cent.  The 
acreage  tinder  wheat  for  the  current  year  is  higher 
than  for  any  year  since  1900,  when  it  was  1,845.042. 
No  doubt  the  rise  in  price  has  been  the  main  caasc 
of  the  increased  acreage  of  the  present  year.  The 
average  price  of  wheat  in  1904  was  28s.  gd.  per  im- 
perial quarter,  a  higher  average  than  in  any  year  siitce 
1898,  when  it  was  34s.  It  is  noteworthy  that  the 
present  year's  acreage  of  barley  and  oats  i^ows  de- 
crease, the  one  of  6*9  per  cent.,  the  other  of  6-3  per 
cent.,  as  compared  with  1904,  and  barley  at  the 
average  price  of  22s.  4d.  per  quarter,  and  oats  at 
]6s.  4d.  per  quarter,  were  lower  in  1904  than  in  any 
year  since  1895  in  the  case  ^f  barley,  and  1897  in  that 
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NOTICES, 


PRIZES  FOR  INDUSTRIAL  DESIGN. 

The  Council  of  the  Society  of  Arts  hold  a 
sum  of  400,  the  balance  of  the  subscriptions 
to  the  Owen  Jones  Memorial  Fund,  presented 
to  them  by  the  Memorial  Committee,  on  con- 
dition of  their  spending  the  interest  thereof  in 
prizes  to  "  Students  of  the  Schools  of  Art  who, 
in  annual  competition,  produce  the  best  de- 
signs for  Household  Furniture,  Carpets,  Wall- 
papers, and  Hangings,  Damasks,  Chintzes, 
&c.,  regulated  by  the  principals  laid  down  by 
Owen  Jones." 

The  prizes  will  be  awarded  on  the  results  of . 
the  annual  competition  of  the  Board  of  Educa- 
tion, South  KcaisiDgton.   Competing  designs 
must  be  marked  "  In  competition  for  the  Owen 
Jones  Prizes." 

No  candidate  who  has  gained  one  of  the 
above  prizes  can  again  take  part  in  the  com- 
petition. 

The  next  award  will  be  made  in  1906,  when 
six  prizes  are  offered  for  competition,  each 
prize  to  consist  of  a  bound  copy  of  Owen 
Jones's  "  Principles  of  Design,"  and  the 
Society's  Bronze  Medal. 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

TELEPHONY. 

By  Herbert  Laws  Webb. 

Lecture  IV. — Delivered  April  j,rd,  1905. 

Tariffs  and  Development. 
The  table  shewing  the  comparison  between 
a  message  and  reply  transmitted  1^  telegraph 
and  a  message  and  reply  transmitted  by  tele- 
phone (p.  109a),  illustrates  very  pointedly  the 
reason  for  the  supremacy  of  telephonic  commu- 


nica'ion.  It  is  seen  that  work  which  takes  an 
average  of  an  hour  and  a-half,  and  requires 
for  its  completion  numerdus  transactions  on 
the  part  of  a  whole  train  of  individuals  and 
machinery,  is  done  even  more  effectively  by 
telephone  in  about  a  thirtieth  part  of  the  time. 
It  is  clear  that  for  speed,  directness  and  com- 
pleteness, since  the  message  and  reply  are 
handled  in  the  one  operatioD,  the  telephone 
service  very  greatly  out-distances  the  tele- 
graph '  service,  which  was  the  most  rapid* 
means  of  communication  previous  to  the 
organisation  of  the  telephone  service.  In- 
addition  to  the  great  advantages  of  speed  and 
completeness,  the  telephone  service  has  the 
further  advantage  of  being  much  cheaper  than 
the  telegraph.  The  minimum  cost  of  a 
message  and  reply  by  telegraph  is  one  shilling,, 
and  the  average  cost  is  slightly  higher.  The 
average  cost  to  a  telephone  subscriber  in  this 
country  of  a  message  and  reply  is  under  id. 
for  the  local  service,  and  the  Post  Office  report 
shows  that  the  average  cost  of  a  tnink  tele- 
phone call  is  less  than  6d.  For  local  com- 
munication, therefore,  the  telephone  service  is 
cheaper  than  any  other  means  of  communica- 
tion, cheaper  even  than  the  half-penny 
post-card. 

In  the  long-distance,  or  trunk  service,  the 
charges  as  the  distance  increases  are  greater 
than  the  minimum  charge  for  a  telegram.  But 
the  trunk  telephone  service  is  really  cheaper 
than  the  telegraph  for  the  great  majority  of 
transactions,  by  reason  of  its  greater  carrying 
capacity.  In  a  three  minutes  conversation  by 
telephone,  more  matter  can  be  transmitted  or 
exchanged  than  could  be  transmitted  or  ex- 
changed by  telegraph  for  the  same  price. 
Comparisons  of  long-distance  telephone  rates 
with  telegraph  rates  generally  ignore  this  point, 
and  contrast  the  rate  for  a  three-minute  con- 
versation, which  may  contain  300  words,  with 
the  rate  for  a  ten  or  twelve  word  tdegram. 
Even  where  long-distance  telephone  rates  really 
mount  into  large  sums  on  account  of  the  very 
long  distances   covered,    as,    for  iugtance, 
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between  New  York  and  Cbicaf^,  where  the 
rate  is  about  aoo.  for  three  minutes  conversa- 
tion, business  people  willingly  pay  the  charge, 

because  the  service  rendered  is  so  great.  In 
the  longer  distances,  the  telephone  competes 
more  with  the  railway  than  with  the  telegraph, 
as  business  men  get  direct  interviews  with  each 
o:her,  and  so  save  the  time  and  expense  of  the 
journey  which  would  otherwise  become  neces- 
sary. It  has  been  found  since  the  long* 
distance  telephone  si-rvice  has  become  a  fami- 
liar part  of  business  machinerv,  that  many 
transactions  which  could  not  be  completed  by 
telegraph,  but  would  necessitate  a  personal 


distance  telephone  service,  in  spite  of  its  appa- 
rently high  cost,  is  really  a  most  ecoooaial 
method  as  a  saver  both  of  money  and  of 
able  time. 

For  local  communication  in  large  cities,  ttr 
telephone  service  is  absolutely  supreme,  ba^ 
on  the  score  of  rapidity  and  of  cbeapoR?. 
With  whatever  means  of  coramunicaticn  i^r 
comparison  be  made  it  is  found  that  the  tdr 
phone  message,  even  when  made  at  the  bi|hK 
price  firom  a  public  station,  is  cheaper  thastbi 
message  transmitted  by  other  noeans,  and  if  l 
the  various  items  of  cost  are  taken  iotoaccoos' 
it  is  cheaper  than  the  average  business  lene. 


TABLK  I.— COHPAII^ON  f>F  MPSSAOE  AHII  KBPLT  by  TtUGKAPB  AND  TELEPHONE. 


Strpi> 


I 
2 

3 
4 

S 

6 

7 
8 

9 
10 

II 

12 

>3 
>4 
•S 
i6 


Miantn, 


Writes  message    2 

To  telegraph  office   5 

CbecluDg,  affixing  stamps   i 

Message  to  operator    t 

Transmissiof)  (including  time  mes- 
sage is  waiting  its  turn)    20 

Checking  and  addressing    i 

Delivery  by  messenger   lo 

Receipt  of  message    i 

Writes  reply   5 

To  telegrs|di  office   5 

Checldng  and  affixing  stamps  ....  I 

Message  to  operator    I 

Transmission  (same  as  No.  5)  . , . .  20 

Checking  and  addressing    1 

Delivery  by  messenger    10 

Receipt  and  reading    1 

Total  minutes  '  85 

I  hour  25  minutes. 


interview,  can  be  satisfactorily  completed  by 
telephone— which  provides  a  personal  inter- 
view, and  saves  the  journey.  To  take  New 
York  and  Chicago,  as  an  examp'e,  the  round 
a  trip  from  one  city  to  the  other  and  back,  allow- 
ing a  day  for  the  interview,  occupies  practically 
three  days'  time  and  costs  in  expenses,  approxi- 
mately ^^15.  The  business  man  who  can  effect 
his  object  by  using  the  telephone  for  fifteen 
minutes  at  the  cost  of  £$,  or  even  for  half-an- 
hour  at  a  cost  of  £10,  willingly  does  so  in  order 
to  save  the  three  days*  time,  to  say  nothing  of 
some  saving  in  expenses.  Even  in  distances  of 
considerably  less  than  a  thousand  miles,  the 
same  principle  holds  good — that  the  long- 


TelephoM. 


.Steps. 


Calls  exchange   1 

Operator  answers  '  5 

Receives  number   3 

Operator  passes  call  to  operator 

at  distant  eicbange   S 

Distant  operator  coimects  and 

rings   ; 

Called  subscriber  amwers   lo 

CooverBation :  —  Message  and 

reply   ijo 

Disconnectioo  signal   |  1 

Lines  diaconoected  ,  |  3 

Total  seconds  |  160 

1  mbates  40  seconds. 


The  high  efficiency  of  the  local  teleplioae  ser- 
vice, its  great  rapidity,  the  directness  of  the 
personal  interview  which  it  afifords,  aod  i» 
completeness  of  the  traoBaction,  which  on* 
traces  message  and  reply,  ot  comment,  in  tk 
one  operation,  and  the  extreme  cheapness  of 
the  service,  are  the  underlying  reasons  fer^ 
great  development  of  the  telephone  service  ir 
all  large  cities  where  the  service  is  efotin^ 
managed. 

Requirements  of  the  Telephone  Service 
IN  Large  Citibs. 
To  give  the  telephone  service  its  tiuevah*"' 
large  cities,  the  service  must  be^bigbly  efficif«* 
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and  must  be  widely  developed.  The  remarks 
above  refer  to  the  relative  efficiency  of  the  tele- 
phoDe  in  comparison  with  other  means  of  com- 
munication. The  efficiency  proper  of  the  tele- 
phone service  means  a  rapid,  accurate,  and 
reliable  service.  It  is  essential  that  a  city 
telephone  service  shall  be  reliable,  that  is,  free 
from  interruptions.  One  must  al\<'ays  be  able 
♦o  count  on  the  ser/ice  being  available  at  any 
moment  of  the  day  or  night.  Such  a  service, 
absolutely  reliable  and  uniformly  accurate  and 
speedy,  can  only  be  provided  by  the  methods 
■which  have  been  described  in  the  previous 
lectures,  namely,  standard  common  battery 
switchboard  and  subscribers'  station  equip- 
ment, and  a  complete  system  of  cable 
•distribution.  With  such  a  plant,  operated 
Iby  a  well-organised  and  well-trained  staff,  the 
delays,  inaccuracies,  and  interruptions  which 
in  former  years  largely  marred  the  efficiency 
of  the  telephone  service  almost  wholly  dis- 
appear. The  design  and  construction  of  such 
a  plant,  involving  the  proper  selection  of  sites 
for  telephone  buildings,  the  construction  of 
adequate  and  suitable  buildings  and  exchanges 
and  of  a  distribution  plant  suitable  to  the  area 
to  be  served,  are  matters  calling  for  a  high 
degree  of  engineering  skill ;  and  the  main- 
tenance of  such  a  system,  and  the  proper 
handling  of  the  enormous  volume  of  traffic 
A'hich  flows  daily  over  a  modem  city  telephone 
system,  require  the  highest  skill  in  organisa- 
;ion  and  management.  But  the  science  of 
elephony  has  progressed  so  far,  both  on 
:hG  technical  and  on  the  commercial  sides, 
hat  there  is  to-day  no  real  difficulty  in 
5roviding  any  city  with  a  thoroughly  efficient 
elephone  service,  capable  of  extension  to 
ilmost  indefinite  limits. 

In  this  country  the  ideal  standard  of  telc- 
)hone  service  has  not  yet  been  reached, 
hough  steady  progress  is  being  made  in 
>1aciog  the  telephone  service  of  British  cities 
m  modern  lines.  It  would  hardly  be  appro- 
iriate  in  these  lectures  to  enter  deeply  into  the 
auses  which  have  prevented  the  progress  from 
icing  made  in  Great  Britain  with  the  telephone 
hat  has  been  made  in  the  United  States.  The 
Teat  difference  may  be  attributed,  broadly 
peaking,  to  the  difference  in  conditions.  In 
^merica,  telephony  is  a  free  business;  in  this 
ountry  it  has  been,  from  its  earliest  days,  a 
^overament  monopoly,  subject  to  the  frequent 
hanges  of  policy  which  occur  under  Govem- 
lent  control,  and  for  these  reasons  it  has  been 
npossible  to  develop  the  business  on  the  broad 
nes  which  have  been  followed  in  America, 


where  no  question  of  Government  monopoly  or 
Government  control  exists  to  interfere  with  the 
normal  development  of  the  industry  along 
business-like  lines. 

However,  whether  management  of  the  tele- 
phone business  be  departmental  or  commercial, 
the  real  requirements  and  conditions  of  the 
business  remain  the  same.  In  a  large  city, 
the  standard  of  telephone  equipment  and  ser* 
vice  to-day  is  what  has  been  described,  and 
anything  else  is  inadmissible.  It  is  far  more 
important  to  the  community  at  large  to  have  a 
highly  efficient  service  and  a  widely  developed 
service,  one  which  can  absolutely  be  depended 
on  for  speed  and  reliable  working,  and  one 
which  reaches  the  widest  possible  number  of 
users,  than  to  have  a  very  cheap  rate  for  any 
one  particular  class  of  service. 

Telephone  Rates. 
Telephone  rates  form  a  very  controversial  and 
complicated  subject.  The  principal  difficulty  is 
that  from  the  very  beginning  of  the  business 
the  wrong  unit  has  generally  been  adopted. 
The  vast  majority  of  people  regard  the  tele- 
phone instrument  as  the  unit  of  the  busi- 
ness instead  of  the  telephone  message,  which 
is  the  true  unit.    The  general  adoption  of  the 
"  flat  rate,"  or  fixed  annual  charge  for  un- 
limited service,  has  been  the  cause  of  almost 
all  the  misunderstanding  and  controversy  in 
connection  with  the  vexed  question  of  tele- 
phone rates.    The  adoption  of  the  flat  rate 
came  about  in  a  natural  way,  as  the  earliest 
telephone  exchanges  were  combinations  of 
owners  of  private  telephone  lines.  The  earliest 
use  of  the  telephone  was  on  private  lines,  and 
the  next  step  was  for  a  number  of  owners  of 
private  lines  to  combine  their  lines  into  an 
exchange,  forming  a  sort  of  telephcne  club, 
each  member  of  which  paid  an  annual  sub- 
scription for  muntenance  and  service.  In 
this  way  the  flat  rate  became  the  accepted 
thing  and  the  telephone  became  the  accepted 
unit  of  the  business.    In  very  small  places, 
where  the  average  amount  of  plant  in  use  for 
each  subscriber  is  a  fairly  equal  quantity,  and 
the  average  amount  of  service  rendered  to  each 
subscriber  is  also  a  fairly  equal  quantity,  the 
flat  rate  is  quite  a  suitable  arrangement,  but 
in  large  cities  the  conditions  differ  very  greatly 
from  those  which  obtain  in  small  places.  The 
amount  of  plant  used  by  each  subscriber  varies 
greatly,  and  the  amount  of  service  rendered  to 
each  subscriber  varies  still  more  widely.  The 
subscriber's  telephone  instrument-is  really 
only  a  means  for  using  tfite  Sia^itfeVs^^^^l^ 
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Way  represents  the  amount  of  plant  used  by 
the  subscriber  or  the  amount  of  service  ren- 
dered to  the  subscriber.  To  maintain  flat 
rates  in  large  cities  is,  therefore,  to  ignore  the 
actual  conditioDs  under  which  the  business  is 
carried  on. 

The  general  adoption  of  the  flat  rate  has 
been  a  fundamental  error,  and  around  this 
error  there  has  arisen  a  long-drawn-out  con- 
troversy which  is  frequently  rendered  still  more 
obscure  by  the  superficial  and  misleading 
comparisons  which  are  so  often  made  between 
rates  in  different  countries  and  different  cities. 
These  comparisons  are  almost  alwajrs  mis- 
leading, since  they  do  not  take  into  account 
the  wide  and  numerous  differences  in  general 
conditions  which  exist,  and  very  generally 
they  are  also  inaccurate,  comparing,  for 
example,  a  rate  for  one  class  of  service  in 
one  place  with  a  rate  for  another  class  of 
service  in  another  place.  Comparisons  of 
telephone  rates  in  different  countries  are  of 
little  value  unless  all  the  details  are  known 
and  all  surrounding  conditions  are  taken  into 
account  and  fairly  compared.  The  differences 
in  conditions  are  generally  so  great  and  so 
numerous  that  it  is  a  veiy  difficult  matter  to 
establish  comparisons  that  are  of  any  real 
practical  value.  It  is  the  experience  of  those 
who  have  given  the  most  study  to  the 
subject  that  the  only  just  method  of  judging 
telephone  rates  is  in  accordance  with  the 
actual  conditions  which  obtain  in  the  par- 
ticular place  where  the  service  is  fur- 
nished. 

Although  the  flat  rate  is  almost  universally 
quoted  in  discussions  of  rates  for  telephone 
service,  and  most  people  speak  of  hiring  or 
renting  a  telephone,  yet  there  is  a  great 
variety  in  the  methods  of  charging  for  tele- 
phone service  in  different  places.  In  some 
places  the  subscriber  pays  an  installation 
charge  in  addition  to  the  annual  rate.  In 
others  he  pays  the  cost  of  building  his  line 
and  then  pays  an  annual  rate.  In  others 
he  has  to  buy  his  own  instruments  and  pays 
an  annual  rate  for  the  use  of  the  line  and  for 
the  service.  In  others  he  has  to  provide  the 
instruments  and  to  pay  part  of  the  cost  of 
establishing  the  line.  In  all  these  cases  the 
annual  rate  may  be  increased  by  mileage 
charges  if  the  subscriber  is  more  than  a 
certain  distance  from  the  central  ofHce.  The 
rate  is  sometimes  higher  for  business  service 
than  for  residential  service,  and  in  some  places 
the  rate  increases  as  the  number  of  subscribers 
in  the  system  increases.    In  all  countries  it  is 


the  practice  to  charge  higher  rates  in  the  large 
cities  than  in  the  smaller  towns. 

Then  there  is  also  a  variety  of  schemes  of 
message  rates.  The  general  principle  of  the 
message  rate  is  that  each  subscriber  i>ays  is 
proportion  to  his  individual  use  of  the  service 
and  undoubtedly  this  is  the  correct  principle. 
There  are  two  general  methods  of  message 
rate ;  one  in  which  the  subscriber  paj^s  a 
fixed  annual  rate  for  the  line  and  station 
plus  a  charge  for  each  call  originated,  the 
other  in  which  he  pays  a  minimum  rate  iix  a 
certain  minimum  number  of  messages,  the 
rate  then  rising  in  accordance  with  the  annoa} 
number  of  messages  used.  A  feature  of  tlus- 
system  is  that  the  price  per  message  diminishes 
as  the  number  of  messages  used  in  a  year  in- 
creases. So  far  it  has  not  been  found  prac- 
ticable to  charge  a  message  rate  pure  and 
simple,  to  install  lines  and  telephones 
with  no  guarantee  of  use.  Where  this  ex- 
periment has  been  tried  it  has  been  found  in 
many  cases  that  the  use  of  the  service  by  sane 
customers  has  been  so  small  as  to  make  thwe- 
customers  unprofitable.  No  doubt  in  time  the 
use  of  the  telephone  ser\'ice  will  be  so  general, 
and  the  telephone  plant  in  large  cities  wilt  be- 
so  extensive,  that  it  will  become  the  practice 
to  lay  on  the  telephone  service  at  any  address 
without  a  guarantee  of  use,  the  customer  to  be 
charged  simply  for  the  messages  which  he 
originates.  At  present,  however,  we  have  ikk 
reached  that  stage  in  the  developmeitt  of  Ae 
service. 

Several  other  varieties  of  telephone  rates 
also  exist  in  actual  practice.  In  some  cases 
it  is  the  practice  to  make  the  subscriber  pay 
the  whole  cost  of  establishing  his  line*  and 
then  to  pay  an  annual  charge  for  maintenance 
and  a  charge  for  service,  the  service  charge 
varying  in  accordance  with  the  number  of 
subscribers  available.  A  similar  method 
obtains  in  some  of  the  sm.ill  CO-opexatiiV 
•  onipanitus  which  work  In  the  rural  parts  of 
Amcnia  and  in  the  Scandlnauan  coubtrfcf. 
Some  Qf  Ehcse  ^stents  axe  very  cheaply  cob* 
«eni^l^f  iisiialE^KUh  irwi  wire  and  oftea  with 
^second-hand  inGbruments,  and,  as  the  sab- 
Ki'ribers  very  often  do  a  large  part  of  tlic  wd^ 
iif  (;aiistrui:ti(^n  iheiUisi^lVf S,  and  eYdL  lUf) 
tlicir  own  lines  in  repair,  a  veiy  smaJl  sertkf 
charge  for  the  upkeep  of  the  Kxclwfigie  b- 
KeqiidEed  :&om  each  subscriher,  ^ad  a  Wf 
eetuotnical  service  results-  Sotoetknes  ra(f» 
^^hiL  ^  obt'iin  in  this  class  of  co-flpentine  Idc- 
phonij  system  are  quoted  in  compwimi  viA 
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•under  entirely  different  conditions,  and  it  may 
veadtly  be  seen  that  such  comparisons  can  be 
■of  no  practical  value. 

In  general  the  principle  that  the  message  is 
<hft  true  unit  of  the  telephone  service  is  now 
fairly  recognised,  and  the  further  important 
^nciple  that  the  value  of  the  message 


exchange,  in  which  case  the  switchboard 
equipment  is  comparatively  simple,  and  the 
length  of  travel  of  the  message  is  limited  by 
the  combined  lengths  of  the  two  longest  lines 
in  the  system.  When  the  size  of  the  area  is 
increased  it  becomes  uneconomical  to  serve 
the  whole  area  from  a  single  exchange ;  then 


Fig.  32. 


SINGLE  EXCHANGE  AREA. 


DOUBLE   EXCHANGE  AREA. 


depends  upon  the  «ze  of  the  area  served, 

■which  governs  the  actual  distance  travelled 
by  the  average  message,  is  also  becoming 
recognised. 

The  diagrams,  Figs.  32  and  33,  illustrate 
roughly  the  difference  in  the  plant  require- 
ments of  dtfiferent  sized  areas.  A  very  small 
.area  may  be  adequately  served  by  a  single 


two  or  more  exchanges  are  installed,  and  the 

exchanges  are  interconnected  by  junction 
lines.  This  involves  greater  complication  in 
the  exchange  equipment,  as  special  equip- 
ment must  be  provided  for  operating  the 
junction  lines  both  at  the  outgoing  and  at  the 
incoming  ends,  and  it  involves  a  greater 
amount  of  line  plantPrpiitrecbkibscrlSiQ^aShe 
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junction  lines  are  additional  to  the  subscribers' 
Une  plant.  As  the  size  of  the  area  increases 
more  exchanges  have  to  be  employed,  the  area 
being  split  up  into  districts,  each  district 
served  by  its  corresponding  exchange,  and  all 
of  these  exchanges  must  be  interconnected  by 
means  of  a  comprehensive  system  of  junction 
lines.  The  exchange  plant  of  the  large  city 
system  is  very  greatly  complicated  by  the  fact 
that  by  far  the  larger  proportion  of  the  traffic 


in  the  case  of  three  calls  out  of  foor  the 
subscriber's  demand  is  that  his  line  shall 
be  extended  a  distance  which  may  range 
anywhere  from  one  mile  up  to,  in  tbe  case  of 
London,  25  or  30  miles,  in  order  to  reack 
another  subscriber's  line  in  another  part  of 
the  area.  The  diagram  illustrating  the  plant 
conditions  of  a  multiple  exchange  area  gives 
but  a  feeble  idea  of  the  conditimis  of  a  large 
city  telephone  plant,  in  which  there  are  manf 


Fio-  33- 

MULTIPLE   EXCHANGE  AREA.. 
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has  to  be  passed  over  the  junction  line  plant. 
The  amount  of  equipment  at  each  exchange 
which  is  required  exclusively  for  the  operation 
of  the  junction  lines  is  a  very  large  proportion 
of  the  whole  exchange  equipment,  and  this 
results  in  the  city  telephone  exchange  being 
of  an  entirely  diiferent  character  from  the  ex- 
changee which  provides  a  purely  local  service. 
The  actual  amount  of  junction  line  plant  in  a 
large  city  telephone  system  is  also  a  contjider- 
able  proportion  of  the  total  line  plant  re- 
quired, and  this  may  readily  be .  imagined 
when  it  is  considered  that  in  a  large  city 


excliai^B»  efvty  two  of  vhi<^  mu«t  \»  4Sa^ 
GOntwcted  by  a  coai^^  jiatvilioa  Uoe  ^Qrtt^ 
London  affords  the  tdost  anique  exant'c  ft 

the  e>i[cnsi\>:^  .ind  complir.-^tod  pl;int  rctjuir--'' 
to  cope  with  [he  telepliouL'  st'fvicc  of  a  [ar:- 
city.  The  X^ondon  telephone  district  coveis 
jm  Am  of       «qti*re  nuJe«,  and  within  Ub^ 

.10  miles  apart  in  a  straight  line,  hisdw 
from  these  conditions  ihal  the  (eU-phone 
sage  must  nece*fariiy  h:ive  riilTiiitot  r.iliJf' 
in  diflTerent  ^aces.  since  tbe  rangt  W"* 
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The  diagram,  Fig.  34,  illuatrates  the  different 
classes  of  telephone  service  which  are  supplied 
to  the  tiiodem  telephone  user.  The  variety  of 
classes  of  service  which  may  be  supplied  to  the 
public  illustrates  again  the  uselessness  of  com- 
paring telephone  rates  by  the  process  of  pick- 
ing out  one  particular  rate  for  purposes  of 
comparison.  As  a  matter  of  fact,  the  demands 
of  different  customers  vary  very  widely,  and  in 
order  to  meet  these  varying  demands,  and  to 
produce  a  comprehensive  tariff  which  shall 


been  very  largely  extended  in  response  to 
the  demand  for  cheap  rates,  and  whereas  at 
first  party  lines  were  usually  limited  to  two 
subscribers  it  is  now  the  practice  to  supply 
as  many  as  twenty  smalt  users  by  means  of  one 
.main  line,  and  in  some  of  the  rural  districts  of 
America  an  even  larger  number  of  stations  is 
served  by  one  line.  On  the  other  hand,  some 
subscribers  use  the  service  very  largely,  and  a 
single  direct  line  is  not  adequate  to  supply 
their  needs.    The  simplest  means  of  relief 


Fig.  34. 
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meet  the  requirements  of  all  possible  customers 
as  regards  price,  as  well  as  to  suit  the  require- 
ments of  different  customers  as  regards  quantity 
and  quality  of  service,  the  methods  of  aupply* 
ing  telephone  service  to  the  consumers  have 
been  largely  modified.  In  the  early  days,  the 
direct  telephone  line  was  the  only  class  of  line 
supplied  to  the  public.  As  it  was  found  that 
the  line  plant  represented  the  largest  part  of 
the  cost  of  establishing  and  maintaining  a 
telephone  service,  the  device  of  supplying  two 
or  more  subscribers  by  means  of  one  line  was 
adopted  as  a  logical  method  of  arriving  at  a 
reduced  rate  for  each  of  the  several  subscribers 
ao  supplied.    This  "party-line"  service  has 


for  an  over-worked  line  is  to  supply  an 
auxiliary  line,  and  to  work  the  two  on  a 
double-track  arrangement,  using  one  line 
for  outward  messages  and  the  other  for  inward 
messages.  But  there  are  many  large  busi- 
nesses and  large  establishments  which  have 
so  great  a  demand  for  the  telephone  service 
that  no  arrangement  of  direct  lines,  each 
attached  to  individual  instruments,  will  fulfil 
the  requirements.  For  such  establishments 
the  "private  branch  exchange"  has  been 
devised.  This  arrangement  consists  of  a 
switchboard  on  the  subscriber's  premises  con- 
nected to  the  nearest  main  telephone  exchange 
by  a  group  of  two,  thr^g^ffeffM^^GiOnfiPf  liges. 
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and  connected  to  all  the  diSmnt  d«partmenu 
in  the  subscriber'*  esublinhineiit  which  require 
to  use  the  tclepboae  aervice  by  exteaskm  Unes 
and  iDStrunentB.  In  this  way  an  unlimited 
Dumber  of  poiots  in  the  one  estabUsbmeDt  ran 
be  directly  Mipplted  with  the  telcf^Kme  service, 
and  an  unlimited  amount  of  daily  traffic  can 
be  handled  expeditiously  and  sattsbctorily. 
The  flezilH^  of  the  system  is  obvious;  tlie 
cquipmeDt  can  be  increased  or  diminisbed 
according  to  the  requirements  of  the  traffic. 
The  private  branch  exchange  switchboard, 
ser\'ed  by  one  or  more  operators,  acts  as  a 
distributor  of  the  traffic,  directing  all  inward 
traffic  to  the  instrument  of  the  particular 
individual  wanted,  and,  in  conjunction  with 
the  operators  at  the  main  exchange,  dtreclmg 
ail  the  outward  traffic  to  its  proper  destination. 
The  private  branch  exchange  has  very  largely 
aided  in  placing  the  telephone  service  of  large 
cities  on  a  businesslike  and  thoroughly  useftil 
basis.  This  claims  of  service  is  now  a  regular 
part  of  the  equipment  of  all  large  business 
establishments  and  of  large  hotels  and  a[>art- 
nient  houses  or  flat  dwellings  in  American 
cities. 

From  the  above  discussion  of  the  theoiy  and 
practice  of  telephone  rates,  of  the  variation 
between  the  telephone  plant  of  small  places 
and  large  places,  and  of  the  variation  between 
the  demands  of  different  individual  consumers, 
it  win  be  seen  that  there  are  thre*  broad 
considerations  which  should  govern  telt-phone 
tariffs,  apart  altogether  from  the  local  condi-^ 
tions,  which  must  be  studied  in  order  to  arrive 
at  the  actual  prices  to  be  char(;ed.  These 
three  broad  conditions  are  : — the  si/e  of  the 
area  to  be  served,  the  amount  of  service 
supplied  to  each  individual,  and  the  class 
of  equipment  supplied  to  each  individual. 

It  is  clear  that  the  size  of  the  area  must 
exercise  a  go%-erning  influence  on  the  rates 
to  be  charged,  since  the  size  of  the  area 
governs  the  average  distance  the  message  has 
to  be  carried.  That  the  rates  should  vaiy 
with  the  individual  use  of  the  consumer  is 
such  a  commonsense  principle  that  few  mil 
be  disposed  to  quarrel  with  it.  Finally,  since 
different  consumers  can  be  supplied  by  different 
classes  of  equipment,  one  consumtrr  lecjuiriof^ 
the  most  perfect  arrangements  possible  while 
another  is  content  with  arrangLmeiUs  which 
are  relatively  inferior  but  tultil  his  require- 
ments, it  is  only  practical  business  management 
to  supply  the  ser\'ice  with  such  moditications 
in  equipment  as  enable  modifications  of  rate 
to  be  made  to  suit  different  purses. 


Tblbphome  DsvELoniEKT  IN  Dimuj: 

CorSTTRtBS. 

The  fbUowtog  Ubtes  (Tables  11.  and  IH 
■bow  the  relative  development  in  the  use  of 
telephone  in  the  principal  countries  and  in 
chief  cities  or  capitals  of  those  coontri^ 
The  relative  lelephoDe  development  tc 
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different  countries  and  cities  is  also  shown 
diagramatically  in  Figs.  35  and  36.  It  will 
be  seen  from  these  tables  and  diagrams 
that  except  in  America  there  is  no  really  high 
development  of  the  use  of  the  telephone.  In 
Europe,  speaking  generally,  the  development 
•of  the  telephone  has  been  artificially  restricted 
by  the  existence  in  almost  all  countries  of  a 
Oovemment  monopoly  in  telegraphy  which  has 
unfortunately  been  held  to  include  the  tele- 
phone. This  has  brought  the  whole  telephone 
business  under  political  control,  and  such 
control  notoriously  does  not  make  either  for 
«ommercial  or  for  technical  progress. 


phone  service  has  entered  into  the  general 
life  of  the  people  to  an  extent  that  is  not 
approached  in  any  European  country. 

That  under  similar  conditions  similar 
results  might  have  been  reached  in  this 
country  there  is  very  little  reason  to  doubt. 
With  the  same  bnsiness-like  policy  of  ex- 
pansion and  with  the  same  enterprise  in 
developing  the  service  to  the  full  extent  of 
the  public  demand  and  even  of  educating 
the  public  up  to  the  demand,  as  is  practised 
in  America,  a  very  similar  rate  of  development 
could  be  obtained  in  Great  Britain.  Such  a 
policy  has  not  been  practicable  here  owing  to 


Fig.  35. 
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It  is  interesting  to  observe  that  the  largest 
relative  development  of  the  telephone  in  Europe 
has  been  in  the  Scandinavian  countries,  and 
the  relatively  high  rate  of  progress  in  these 
countries  has  been  due  to  the  fact  that  a  strict 
Oovemment  monopoly  in  telegraphy  either  did 
not  exist  or  has  been  exercised  with  less  re- 
strictive effect  than  in  other  countries. 

In  America  the  telephone  has  been  entirely 
free  from  ofBcial  control  or  interference,  as 
there  has  never  been  a  Government  monopoly 
in  telegraphy  in  the  United  States,  and  there 
iias  been  no  attempt  on  the  part  of  the  Federal 
Government  to  establish  such  a  monopoly  or  in 
any  way  to  impose  restrictive  regulations  on 
either  the  telegraph  or  the  telephone  business. 
As  a  result  the  use  of  the  telephone  has  been 
developed  in  a  thoroughly  businsss  -  like 
manner,  and  the  employment  of  the  tele* 


the  numerous  restrictions  arising  from  the 
Government  monopoly.  The  relatively  large 
development  in  the  Scandinavian  countries  is 
an  illustration  of  what  can  be  done  even  in 
relatively  poor  and  sparsely  populated  counties 
if  private  enterprise  is  allowed  a  fairly  free 
hand.  The  large  use  of  the  telephone  in 
Stockholm,  which  is  frequently  quoted  in  this 
country,  is  due  to  somewhat  special  circum- 
stances, as  for  many  years  there  has  been  an 
active  competition  in  the  telephone  business 
in  Stockholm  between  the  State  Telegraph 
Department  and  the  Stockholm  General  Tele- 
phone Company.  This  has  resulted  in  exten- 
sively advertising  the  telephone  business  in 
Stockholm,  as  each  party  to  the  competition 
maintains  strenuous  endeavours  to  secure  new 
subscribers.  The  Company  system  is  much 
the  larger  of  the  twittglt&ndb^cbiitQie^i^in- 
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crease  more  rapidly,  while  a  very  large  pro- 
portion of  the  subscribers  to  the  State  system 

are  also  subscribers  to  the  Company  system, 
thus  iovolviug^  the  duplication  of  plant  and 
subscriptions  which  is  a  familiar  ieature  of  all 
cases  of  telephone  competition. 

To  achieve  a  sound  and  efficient  develop- 
ment of  the  telephone  service,  there  aie  several 
essential  requisites  pecidiar  to  the  telephone 
business  which  are  little  understood  in  Euro- 
pean telei^one  administrations  owing  to  the 
unfortunate  fact  that  political  control,  too 
prone  to  take  matters  for  granted,  has  dis- 
couraged in  Europe  the  study  of  telephony  as 
a  specialty.  Properly  to  develop  the  telephooe 
service  of  a  large  city,  with  due  regard  to 
economy  and  efficiency,  needs  high  engineering 
skill  to  lay  out  a  \try  complex  and  costly  plant 
in  accordance  with  the  requirements  of  the ' 
population,  and  on  such  lines  that  it  maybe 
developed  economically  with  the  growth  of  the 
population.  To  secure  efficient  maintenance 
of  the  whole  system  of  delicate  swtchboaid 
apparatus  and  numberless  ramifications  of 
wire  plant,  and  to  maintain  a  reliable  and 
efficient  service,  needs  expert  supervision  of  a 
high  order  and  a  highly-trained  staff  espe- 
cially  adapted  to  the  \i'ork.  To  exploit  the 
service  as  a  business,  and  to  educate  the 
public  to  its  value  and  how  to  get  the  best 
results  from  it  in  actual  use,  needs  a  budoess 
management  and  organisation  of  a  veiy 
high  order.  It  is.  unfortunately,  the  foct  that 
these  essential  characteristics — which  al- 
most amount  to  laws— of  telephony  as  a  busi- 
ness have  been  very  largely  ignored  and  neg- 
lected by  European  telephone  administration. 

One  great  difficulty  connected  with  the 
development  of  a  large  telephone  system  is 
that  it  must  be  conducted  with  an  eye  to  the 
future.  To  develop  scientifically  and  eco- 
nomically needs  a  very  careful  study  of  the 
distribution  of  the  population  and  of  its  pro- 
bable future  distribution,  of  the  growth  of  the 
population,  of  the  number  and  distribution  of 
the  probable  future  subscribers,  and  of  the 
volume  and  probable  diistribution  of  the  fvtw 
iraflSt'.  >Vithout  a  vftij"  careful  stud>'  of  Ae 
probabli:  future  conditions  along  these  Ua|t 
the  dL-velupmcnt  of  the  pl,ai]t  tannot b«  OoMlb 
talten  either  effectively  w  ectraomicaJJl'^  ]tv 
wMzit  iH^lw  rtiad«  thA  resub  wmid^wil 

br  waste  and  inefficiency. 

Owtng-  to  tlic  lack  of  scteolifit  vtody  of  Ifct 
cuiiditii'm^^  iif  futiirr'  t1t?-;t]ufinit'iit,  ihire  if 
hardly  a  city  telef  bone  system  in  Europe  Vk* 
day  ^m^  ^AKiit^^^^^^^^^^^^^ 
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actual  business  which  offers,  and  there  is  not 
one,  unless  it  has  been  completely  rebuilt 
during  the  past  few  years,  which  is  capable  of 
indefinite  development  along;  economical  tines. 

A  very  important  feature  of  the  city  tele- 
phone system  is  that  it  must  contain  a  large 
margin  of  spare  capacity,  not  only  because 
there  is  constant  growth  going  on  which  must 
be  provided  for,  but  also_  because  there  is 
constant  change  in  the  telephonic  population, 
to  cope  with  which  requires  a  flexibility  in  the 
plant,  which  can  only  be  obtained  by  having  a 
mai^o  of  spare  facilities  in  all  directions.  It 
is  not  uncommon,  owing  to  old  subscribers 
going  off  and  new  ones  coming  on  in  different 
places,  owing  to  removals  and  to  changes  in 
the  amount  of  telephonic  equipment  required 
by  different  subscribers,  for  a  telephone  system 
to  be  required  to  make  three  changes  in  the 
plant  for  every  single  new  station  gained.  As 
an  example  of  this,  in  one  city  there  were  in  a 
period  of  less  than  a  year  12,981  new  stations 
put  in  and  7,456  stations  taken  out,  making  a 
total  of  20,437  changes  in  the  plant  for  a  net 
increase  of  5,525  stations.  Figures  on  a 
similar  scale  would  be  obtained  from  any  large 
and  progressive  telephone  system.  Unless 
there  is  a  large  margin  of  spare  facilities,  so 
that  the  new  subscriber  can  be  taken  on 
wherever  he  offers  and  the  line  of  the  discon- 
tinuing subscriber  held  vacant  until  another 
customer  appears,  and  so  that  the  service 
can  be  changed  from  one  address  to  another 
without  difficulty,  the  public  is  not  properly 
served  and  the  service  is  not  an  efficient 
one  in  the  full  sense  of  the  word.  There- 
fore,  these  spare  facilities  are  required  not 
alone  for  future  development,  but  to  carry 
on  effectively  the  business  from  day  to  day. 
In  various  city  telephone  systems  in  different 
parts  of  the  world  the  provision  for  the  future 
is  so  small  that  not  only  is  the  develop- 
ment of  the  service  practically  arrested,  but 
proper  facilities  cannot  be  given  for  the 
changes  that  are  daily  required  to  meet  the 
varying  demands  of  different  subscribers.  In 
some  places  it  is  not  uncommon  for  the  line  of 
a  subscriber  who  for  some  reason  wishes  to 
give  up  the  service  to  command  a  high  pre- 
mium, so  great  is  the  demand  for  the  service 
among  business  people  and  so  restricted  the 
facilities  for  supplying  it.  In  some  places 
there  are  actually  more  applications  on  file  for 
the  service  than  there  are  subscribers  con- 
nected. These  are  extreme  examples  of  what 
occurs  when  a  business  is  operated  under 
artificial  conditions. 


That  the  direct  usefulness  of  the  tel^ihone 
service  to  a  very  large  proportion  of  the  public 
and  its  indirect  value  to  the  community  at 
large  entitle  the  telephone  to  much  more  in- 
telligent and  enlightened  treatment  than  it  at 
present  receives  in  most  European  countries 
has  perhaps  been  partly  demonstrated  by 
these  lectures. 

In  the  course  of  the  lecture  several  slides  were- 
shown  in  which  the  area  of  London  was  contrasted 
with  the  area  of  other  great  cities.  It  would  hardly 
be  aseful  to  reproduce  these  slides,  but  they  showed 
that  no  other  of  the  world's  great  cities  approaches 
London  in  the  size  of  its  area.  The  area  of  Paris  is 
31  square  miles,  or  about  '05  of  London.  Berlin  is 
28  square  miles,  Vienna  21,  St.  Petersburg  30,  and 
Manhattin  and  the  Bronx,  or  old  New  York,  62 
square  miles.  Greater  New  York,  which  comprise^ 
Brooklyn  and  Staten  Island,  and  is  served  by  three 
separate  telephooe  systems,  all  intercommunicating 
however,  covers  a  total  area  of  307  square  miles,  or 
a  little  less  than  half  the  London  telephone  area. 

Most  hearty  thanks  are  due  for  the  loan  of 
apparatus,  lantern  slides,  and  for  other  facilities,  to 
Mr.  John  Gavey,  C.B.,  Engineer-in-Chtet  G.P.O., 
to  the  National  Telephone  Company,  the  General 
Electric  Company,  and  the  Western  Electric  Com- 
pany, and  to  the  British  Mutoscope  and  Biograph 
Company  for  the  interesting  morioft  pictures  of  a 
telephone  exchuige,  made  1^  permissfon  of  the 
National  Telephone  Company,  vUch  were  used  to 
illustrate  the  third  lectiue. 


GRADUATED  INCOME  TAXES. 

At  the  instance  til  the  Treasiuy,  His  Majesty's 
representatives  abroad  have  compiled  a  series  of 
reports  respecting  graduated  income  taxes  ia  foreign 
States.  These  reports  have  just  been  published 
(Cd.  2587),  and  they  are  prefaced  by  an  interesting 
report  by  Mr,  Bernard  Mallet,  Commissioner  of 
Inland  Revenue,  who  has  classified  and  sum- 
marised the  information  received.  Before  referring 
to  the  very  various  sjrstems  adopted  by  foreign  States 
it  may  be  convenient  to  mention  the  States  which 
di^Knae  with  an  income  tax.  In  France  there  is  at 
present  no  graduated  income  tax,  or  indeed  any 
impost  in  the  natoie  of  an  income  tax  except  the- 
*' contribotitMi  penoneOe  mobili^,",  the  do<ws  and 
windows  tax,  and  the  tax  of  4  per  cent,  on  incomes 
derived  from  all  kinds  of  securities,  such  as  shares  of 
companies  or  debentures,  excepting  interest  on  State 
funds,  French  and  foreign.  In  Russia  there  is  no 
income  tax  proper.  In  Portugal  co  attempt  is  made 
to  tax  the  income  of  the  taxpayer  as  such.  No  income 
tax  proper  can  be  said  to  exist  in  Belgium,  the  only 
State  tax  in  any  way  resembling  an  income  tax  being 
that  of  2  per  cent,  levied  on  the  dividends  of  joint 
stock  companies.   In  Hungmjed  li^i«eiOQ^uS, 
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ivhether  gnduted  or  not,  correBponding  to  a  general 
income  tax  soch  as  ia  force  In  England.  In  the  United 

States  no  iocome  tax  is  levied.  A  statute  was  enacted 
by  Congress  in  1894  providing  for  a  general  tax  on 
iacomes  derived  from  all  sources,  but  by  decision  of 
the  Supreme  Court,  in  the  case  of  "  Pollock 
Farmers  Loan  and  Trust  Company,"  such  a  Federal 
tax  was  declared  to  be  unconstitutional.  Nor  is 
any  income  tax  levied  in  any  of  the  States  of  the 
Unicai,  with  the  exception  of  North  Carolina, 
where  a  tax  of  2  per  cent,  is  payable  on  income 
■derived  from  all  sources  in  excess  of  1,000  dols. 

In  States  where  an  income  tax  is  levied  it  differs 
•vriddy  in  general  character.  In  no  two  coontiies  is 
it  identical  or  near  it.  Some  of  them  are  taxes 
directing  the  whole  income  of  the  taxpayer,  such 
as  the  Prussian  income  tax,  while  others  are  designed 
either  to  supplement  existing  taxes,  or  to  fall  only  on 
■certain  sources  of  income  which  are  not  reached  by 
£uch  taxes.  In  oo  foreign  State  is  the  maximum  of 
icxemption  anything  like  so  high  as  in  the  United 
Kingdom ;  in  all  foreign  States  there  is  graduation, 
and  in  most  differentiation.  As  to  graduation,  the 
-^ndple  adopted  may  be  Uie  exemption  or  partial 
•exemption  of  the  smallo'  incomes,  or  of  certain  classes 
■of  incnne  tax  payers,  or  by  some  more  regular  system 
•of  pn^Feasi\*e  taxation,  or  by  both  methods.  Differ- 
«ntiation  taxes  *'anearaed"  income,  that  is  to  say 
income  from  property  or  investments,  at  a  higher 
rate  than  income  from  personal  labov,  and  this  may 
be  effected  in  various  ways ;  for  example,  either  by 
taxing  different  kinds  of  income  at  difTerent  rates,  or 
by  a  combination  of  a  tax  on  realised  property  with 
a  tax  on  income  proper.  The  income  taxes  described 
in  the  Reports  are  all  State  taxes  as  opposed  to  taxes 
levied  for  local  purposes.  Two  main  groups,  the 
<Terman  and  Swiss  taxes,  are  imposed  by  States 
Monging  to  a  ctmfederation,  but  these  taxes  all 
form  State  and  not  local  revenue.  In  neither  of 
these  cases  does  the  Federal  Government  at  present 
levy  an  income  tax. 

The  exemption  of  a  certain  minimum  income  is  a 
principle  recognised  in  one  shape  or  another  in  all  the 
-States  reported  upon,  but  the  limit  of  exemption 
•differs  widely.  It  is  highest  in  Holland  at  £^^, 
lowest  in  Norway  at  j^i8.  In  Austria  it  is;^50:  In 
Prussia  and  Bavaria  it  is  ^45  ;  in  Denmark,  according 
to  locality,  ,^33,  £'y),  and  ^44  ;  in  Spain,  for  private 
andiriduals,  ^45,  and  for  Slate  employes,  In 
Italy,  dilierentiation  takes  its  most  elaborate  form- 
By  it  incomes  are  classified  according  to  their 
'Character,  and  "discrimination  "  is  applied  by  which 
<the  net  or  taxable,  income  is  reduced  in  the  following 
proportion  :~{i)  Incomes  are  assessed  at  their  in- 
tegral value,  and  pay  the  full  tax  of  20  per  cent. 
This  class  comprises  interests  on  capital,  and  per- 
,petual  revenues,  owed  by  the  State  {i.e.,  mortgages, 
ground  rents,  iixed  annuities,  &c.),  interests  and 
premiums  on  communal  and  pronncial  loans,  divi- 
■dends  of  shares  issued  by  companies  guaranteed  or 
subsidised  by  the  State  lottery  prizes.    Hie  rate  in 


this  category  is  20  per  cent.  (2)  Here  the  mcone 
assessed  is  lednced  to  30-40lhs  of  the  actual  incoMc 

in  this  class,  which  connsts  of  all  incomw  denvcd 
from  capital  alone,  and  all  perpetual  revenues  lAicfa 
do  not  come  under  category  i.  This  is  etjuivaleot 
to  a  rate  of  15  per  cent.,  increased  in  all  the  cate- 
gories by  two  centesimo  per  cent,  to  cover  expenses 
of  verification  and  collection.  (3)  Income  is  redoced 
to  20-40ths  in  this  category,  which  consists  of  incomes 
derived  fnHn  the  co-operation  of  ca{Htal  and  iaboor. 
i.e.,  those  produced  by  industries  and  conuneice. 
The  rate  is  therefore  10  per  cent.  (4)  Income  is 
reduced  to  i8-40tlis  iriten  derived  from  labour  aloae 
(private  employment)  and  those  rejueseated  hf  tern- 
poraiy  revenues  01  Ufie  annuities.   The  r«te  is  thereAic 

9  per  cent.  (5)  Ttie  income  is  reduced  to  i5-40ths 
in  the  case  of  salaries,  pensions,  and  all  poscmd 
allowances  made  by  the  State,  the  provinces,  aad 
communes.  The  rate  is  i>er  cent.  The  average 
rate  of  the  tax  works  out  at  something  like  12 
per  cent.  Incomes  under  categories  3,  4  and  5, 
not  taxed  at  the  source,  and  which  do  not  ex- 
ceed j^ib  after  the  reductions  have  been  made,  are 
exempt  from  taxation.  No  minimumis  exempt  mider 
categories  1  and  3.  The  Spanish  tax  is  remarkable 
in  that  "  the  scale  of  tuMion  on  property  is,  as  a 
rule,  lower  than  that  on  petsoaial  exertion."  Unearned 
incomes  and  mixed  incomes  are  taxed  at  rates  varying 
from  30  per  cent,  down  to  \  per  cent,  in  a  maimer 
deigned  to  be  roughly  proportionate  to  the  profits  of 
specific  enterprises ;  on  the  other  hand  the  esmed 
salaries  and  pensions  of  State  officiab  and  of  genenls 
in  the  army  are  taxed,  not  universally  at  the  lowest 
rate  as  in  Italy,  but  at  the  high  rates  of  20  per  cnL 
and  18  per  cent.  Relief,  therefrom,  is  however, 
afforded  for  smaller  iacomes  of  this  class  by  gradua- 
tfon,  and  the  graduation  is  such  that  the  poorest 
incomes  of  the  class  {£^0  to  45)  pay  only  two  per 
cent,  instead  of  the  full  rate  of  20  per  cent,  wd 
18  per  cent.  Earned  incomes  from  commercial  and 
other  civil  occupations  are  taxed  at  one  of  two  rates — 

10  per  cent,  and  5  per  cent.  A  whole  class  of  eaiued 
incomes,  however  which  in  Italy  falls  under  the 
income  tax  is  omitted  altogether  from  the  scope  of 
the  Spanish  tax  on  "  incomes  from  personal  property." 
While  the  profits  and  em^oy^  of  banking,  railway, 
and  insurance  companies,  and  indeed  of  pubUc  cooi- 
panies  generally,  are  included  in  it,  ordinary  individinl 
trading  and  profesuonal  incomes  are  taxed  mdcr 
an  older  and  quite  different  law,  that  of  the  tax  <■ 
the  •'(werdseof  liiiiMiifeMhVattUtt^^  and  pnrfb*- 
sional  enterpvisfc*'  'H&s  tn,  beSng  baaa4  «  the 
character  of  the  bminen  aod  (be  popolAtion  of  Ik 
locality  in  whtc-h  it  Ks-  carried  ttwlnem  to  lib 
French  '  I  '  i  'lf>  P.^icnics."  IKlft'jBi  **itttab]-" 
tax  not      incimi':  t;i^. 

InB.iJ'-^i:i  -in  i;atiifJ  ini,oitlC  of  £^i.^  ["-.iv;    <?•  re 
cent.,  I'lii  iJiiivirneii  i>nys  in  all  1-92  per  rcni,  ^ 
earned  iiK.'me  of^^  i^o  [wys  2  per  cent.,  an  aneafuni 
pays  in  all  yi^  per  oeot. ;  an  ppi*d  iaegoe 
pays  i.T^*^^ifiii^<^^mm^  W 


Oc'vbtt  6,  igij 

cent.  ;  an  earoed  income  ot£$,ooq  pays  4  per  cent., 
an  onearned  pays  in  all  5-25  per  cent.  In  Saxony  the 
differentation  is  almost  identical  with  that  of  Russia, 
in  Wurtemberg  it  is  greater  in  the  proportion  roughly 
of  8  to  5.  In  Denmark  an  unearned  income  of  from 
j^"i66  to  ^222  is  taxed  twice  as  heavily  as  the  earned 
income  of  that  amount.  For  lower  incomes  (down  to 
the  limit  of  exception)  tlie  differentiation  is  slightly 
greater,  Tor  higher  incomes  it  becomes  less,  the  rate 
of  an  unearned  income  of  j^5,550  or  over  being  only 
1*6  times  the  rate  for  a  corresponding  earned  mcome. 
In  the  Netherlands  and  Bavaiia  there  exist  separate 
graduated  taxes,  the  one  affecting  earned  income  only, 
the  other  affecting  onearned  income  imly.  In  the 
Xetberlandg  the  rate  for  a  pure  industrial  income  is 
less  than  that  for  a  pure  unearned  income  of  the 
same  amount  in  a  fixed  proportion  of  (approxi- 
mately) 3  to  5.  For  mixed  incomes,  derived 
partly  from  labour  and  partly  from  property,  there 
is  a  special  arrangement,  the  earned  portion  of 
it  being  taxed  more  heavily  than  a  ptuv  earned 
income  of  the  same  amount  unaccompanied  by 
income  from  property.  As  in  most  other  countries, 
so  in  Switzerland,  the  differentiation  is  most  marked 
in  the  case  of  the  smaller  incomes.  Fw  an  income 
of  40  the  least  differentiation  is  fonnd  in  Valais  and 
the  greatest  In  (if  Bftle-iille  be  excluded)  Uri,  where 
an  unearned  income  of  that  amount  is  taxed  no  less 
than  i6'67  times  more  heavily  than  a  corresponding 
earned  income.  For  an  income  of  jf  400  the  least 
differentiation  is  in  Grisons,  where  the  proportion  is 
118  to  100;  in  Bile-campagne  the  differentiation  is 
the  proportion  of  412  to  100.  For  an  income  of 
£\jooo  the  greatest  differentiation  is  in  BUe< 
campagne,  where  an  unearned  income  of  that  amount 
is  taxed  4' 12  times  more  heavily  than  an  earned 
income.  On  the  other  hand,  in  the  Grisons  an 
«tcq)tional  application  of  the  i»inctide  of  difierentia- 
tion  involves  the  taxation  of  an  income  of  ^^4,000 
higher  if  earned  than  unearned.  The  rates  here 
contrasted  are  those  applicable  to  pure  labour 
incomes  and  pure  property  incomes  respectively. 
As  such  they  represent  the  extremes  of  the  different^ 
iation.  There  is,  of  course,  a  large  class  in  every 
community  possessing  a  "  mixed  "  income. 

Three  different  methods  of  assessment  and  collec- 
tion are  exemplified  in  the  Reports — (i)  that  of 
assessment  on  the  declaration  of  the  individual 
taxpayer;  (3)  assessment  by  the  taxing  authority 
from  such  information  as  it  is  able  to  obtain  without 
compitlsoiy  declaration ;  (3)  assessment^  where 
possible,  of  the  income  in  the  hands  of  its  first 
possessor,  or  collection  "  at  the  source  of  income," 
-with  the  light  of  deduction,  as  understood  in  this 
country.,  Compulsory  declaration  is  the  general  rule 
in  Germany,  Switzerland,  the  Netherlands,  Sweden, 
and  Denmark ;  assessment  by  the  taxing  authority  in 
some  of  the  Swiss  Cantons  and  in  Norway;  assessment 
at  the  source  in  Austria  and  Baden.  In  the  latter, 
for  instance,  it  is  ap[died  to  the  salaiies  of  minor 
State  officials,  and  to  the  wtwlipeople  employed  hg 
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large  contractors,  who  pay  and  deduct  the  tax  oa- 
wages.  In  Austria,  *<  fixed  salaries "  and  wages- 
where  the  tax  is  collected  from  the  employis,  are 
also  taxed  at  the  source.  A  more  important  in- 
stance is  the  assessment  of  companies  to  income 
tax,  a  usual  feature  in  foreign  income  taxes.  Wbea 
the  profits  of  a  company  or  corporation  are  taxed  like 
those  of  an  individual,  and  the  dividend  for  distri- 
bution thereby  diminished,  the  tax  must  be  held  t& 
iail  upon  the  latter,  who,  when  th^  are  also  obliged 
to  return  the  amount  of  this  dividend  with  the  rest  of 
thrir  income  for  assesnnent,  may  be  taxed  twice  over 
for  this  portion  of  it.  Double  taxation  of  this  kind  is> 
obviated  in  Norway,  where  the  taxpayer  is  not  per- 
sonally assessed  on  the  income  he  derives  from  com- 
panies, and  in  Hesse,  where  in  making  his  return  of 
income  be  deducts  income  derived  from  profits  dis- 
tributed by  companies.  In  other  States  some  partial 
exemption  is  made  to  mitigate  the  double  taxation* 
which  would  otherwise  occur.  In  Prussia,  Baden, 
and  Sweden,  for  instance,  only  the  profits  of  a  com- 
pany over  a  certain  fixed  percentage  of  the  ca[ntal  are 
subject  to  the  tax.  In  Saxony,  however,  no  provision 
of  this  kind  is  to  be  found.  In  Italy,  the  assessment  of 
incomes  from  private  industries,  trades,  or  professions, 
or  from  companies  with  unlimited  Halnlity,  is  on  aft- 
average  of  two  years,  in  all  other  cases  it  is  on  tbe- 
income  of  the  current  year,  or,  as  in  the  case  of 
limited  liability  companies,  on  the  basis  of  the  accounts- 
closed  before  the  previous  July  of  the  current  year- 
Collection  is  generally  in  the  hands  of  the  State  or 
local  ofiicials  paid  by  fixed  salaries.  Italy  and  Spain» 
bower,  afford  exceptions.  In  Italy  there  are  collectors- 
(for  the  communes)  who  collect  the  sums  owed  from- 
the  employis,  and  send  them  forward  to  the  provincial 
*Recavers  (for  the  provinces),  who  also  receive  a  per- 
centage, and  pay  the  income  tax  to  the  State.  la 
Spain,  the  tax  is  collected  hy  the  same  officials  charged 
with  the  collection  of  other  taxes. 


SUNDAY  TRADING. 

There  is  a  general  impression  that  Sunday  trading 
is  on  the  increase,  but  probably  few  have  any  idea  of 
the  extent  to  which  it  has  grown  in  recent  years. 
The  evidence  taken  by  the  Select  Committee  of  the 
House  of  Lords  on  the  Sunday  Closing  (Shops) 
Bill)  and  just  published,  is  conduave  as  to  the 
growth  of  this  trading.  In  London  it  is  found  more 
especially  in  districts  hu-gely  inhalnted  by  Jews,  such 
as  Whitechapel  and  Stepney,  but  in  great  provincial 
towns  like  Liverpool,  Manchester,  Belfast,  Glasgow,, 
it  seems  to  be  general.  In  bis  evidence  before  the 
Committee,  Mr.  Edwin  Openshaw,  chairman  of  the 
Manchester  and  District  Meat  Retailers'  Association, 
said  that  within  a  radius  of  12  miles  of  Manchester, 
from  a  rough  estimate  taken,  there  ate  some  15,000 
shops  open,  and  some  25,000  people  employed  in 
these  shops  of  all  classes,  and  rii^  ^-ast  muority  of 
them  would  be  glad  UK^lti^@84) 
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they  all  closed.  Taking  Manchcs'.er  and  Salford 
only,  Mr.  James  Kendall,  the  secretary  of  the 
Manchester,  Salford,  and  District  Grocers'  Associa- 
tion said  that  in  order  to  ascertain  the  amount  of 
Sunday  trading  the  whole  area  was  divided  into 
some  50  distticts,  that  on  two  given  Sundays  thefe 
districts  were  canvassed,  and  it  was  found  that 
6,498  shops  were  open  on  that  particular  day.  It 
■was  not  a  complete  canvass  because  one  of  the 
districts  was  not  canvassed.  Not  only  has  the 
number  increased,  but  the  system  on  which  tbe 
business  is  carried  out  is  veiy  different  to  what 
it  was  ten  or  twenty  years  ago.  Then  the  shop- 
keepers did  their  business  in  a  snrt  of  apologetic 
way ;  they  left  the  door  on  the  latch,  then  they 
opened  the  door,  then  they  pulled  the  shutters 
-down.  "  Now,"  says  Mr.  Kendall,  "  We  have 
«  shop  in  Manchester,  a  butcher's  shop,  where  six 
men  are  employed  all  Sunday  morning,  where  meat 
exposed  outude  on  the  itavement,  and  where,  on 
the  Sunday  that  the  canvass  was  taken,  at  one  time 
there  was  no  less  than  between  50  and  60  customers." 
On  the  day  of  the  canvass,  in  a  triangular  area  of  not 
more  than  half  a  mile  on  each  side,  1 7 1  shops,  ex* 
-eluding  42  licensed  premises,  were  open  for  business 
•on  the  Sunday  morning,  and  doing  a  thriving  trade. 
That  is  in  a  working-class  district,  where  all  the  men 
receive  their  wages  at  noon  on  Saturday,  this  volume 
■of  Sunday  trading  was  going  on,  not  because  the 
working  man  cannot  accommodate  himself  to  it,  but 
because  it  gives  him  a  Saturday  afternoon  for  pleasure 
4uid  relaxation,  and  he  knows  he  can  get  his  stniF  on 
Sanday  morning,  and  it  makes  him  indifferent 
■whether  he  shops  on  Saturday  or  not. 

Itismndi  the  same  in  Li^'erpool.  A  report  as  to 
Sanday  trading  was  taken  at  the  instance  of  the  Watch 
■Conunittee  by  the  police,  with  the  following  result : — 
The  number  found  to  be  open  was  between  4,000  and 
5,000;  25  per  cent,  were  sweet  shops,  and  were  open 
all  day.  The  herb  beer  and  refreshment  shops 
numbered  nearly  500.  Tobacco  and  stationery 
accounted  for  another  1,000,  and  these  show  an  in- 
•crease  of  about  100  in  the  afternoon.  Then  there 
were  grocers,  greengrocers,  and  butchers,  and  they 
Tei»esent  slightly  over  1,000.  They  were  open  in  the 
morning.  They  dropped  down  50  per  cent,  in  the 
afternoon,  the  number  of  batchers  dropping  from  205 
to  22.  Then  the  milk  dealets — 540  in  the  morning 
«ttd  467  in  the  afternoon.  The  barbers  were  IC9  in 
tbe  morning  and  13  in  the  afternoon  ;  street  vendors, 
199  in  the  morning  and  128  in  the  afternoon.  With 
the  exception  of  tobacconists  and  paper  shops,  there 
IS  a  decrease  after  two  o'clock.  Tbe  shops  open  in 
the  afternoon  were  less  than  two-thirds  of  the  morn- 
ing number,  3,908  in  the  afternoon  and  4,581  in  the 
morning.  And  as  in  Manchester,  the  old  sense  of 
wrong-doing  seems  to  have  disappeared.  *'  We 
find,"  said  Mr.  J.  Charles.  President  of  the  Uver- 
pool  Tradesmen's  Conference,  "  that  the  number  of 
Sunday  sellers  is  increasteg,  and  not  only  that,  bat 
they  aie  opening  now  without  any  fear  or  sense  of 


shame  or  decency.  The  shops  are  open,  the  shutters 
are  down,  and  the  trade  is  carried  on  on  Sunday  the 
same  as  any  other  day  of  the  week." 

The  experience  of  Belfast  is  similar.  "  Including 
spirit  grocers,"  said  Mr.  T.  G.  Peirj-,  Preadept  of  the 
Bel&tt  and  North  of  Ireland  Grocers*  Association, 
"  and  the  general  traders  that  open  on  Sunday,  we 
have  about  i  ,000  places  on  Sunday,  either  for  tbe  whole 
day,  or  part  of  the  day,  engaged  in  trade."  Bat  perhaps 
the  most  remarkable  illustration  given  of  the  growth 
of  Sunday  trading  was  furnished  to  the  conmdttee  by 
the  figures  submitted  by  Mr.  Kenneth  M.  MilUgaB, 
Chaitman  of  tbe  Scottish  Shopkeepers'  and  Asast- 
ants'  Union.  The  total  naml>er  of  shops  in  Glasgow, 
as  given  by  Mr.  Milligan,  that  are  occupied  is  16.651, 
and  the  total  number  open  on  the  Sabbath  day  is 
3,04a.  Sunday  trading  is  increasing  from  year  to 
year.  It  is  curious,  that  of  the  3,040  sboi»  open 
in  Glasgow  on  Sunday  only  four  are  those  of  barben: 
The  greatest  increase  has  been  among  shops  for  the 
sde  of  aerated  waters,  sweetmeats,  ice  cream  shops 
and  all  the  other  class  of  ^lops  of  that  kind. 

The  figures  %\vm  above  show  that  the  growth  rf 
Sunday  trading  in  the  great  provincial  towns  has 
been  very  large.  In  London,  in  certain  districts,  it 
is  much  larger,  but  it  seems  to  be  less  difTosed,  and 
more  attributable  to  the  presence  of  large  numbers  of 
Jews,  This  is  particularly  the  case  in  Whiteehapel 
and  Stepney.  In  his  evidence,  the  Re*.  Alfred 
Poynder,  Vicar  of  Whitechapel,  told  the  Committee 
that  "between  30,000  and  50,000  on  a  Sunday 
morning,  who  are  not  of  the  alien  popnlaticMi,  do 
their  shopping  in  our  streets,  and  crowd  oar  neigh- 
bonrhood  right  up  till  noon,  practicaUy  com-erdng 
the  whole  of  the  moming  tnto  an  enormoos  fair.  We 
have  hat  shops,  l>oot  shops,  clothing,  and  other 
kinds  of  shops  open.  The  British  population  say 
they  would  lose  their  custom  in  a  great  measure  if 
they  in  self-defence  did  not  open  on  the  Sunday.** 
Mr.  Douglas  Eyre,  who  has  been  Resident  at  the 
Oxford-house,  Bethnal -green,  for  many  j'cars,  and 
b  now  Vice-Head  of  the  House,  said  that  Sunday 
trading  has  increased  to  an  enormous  extent  in  that 
area  during  the  last  few  years ;  a  great  number  of  the 
stall  holders  are  not  Bethnal-green  traders  at  all,  bat 
come  from  other  boronghs  where  such  trading  is  wA 
allowed.  They  often  bring  with  them  RmxI  stnffii 
which  they  have  failed  to  sell  in  other  markets,  and 
tin?  liorongh  isdiscretlited  hy  the  amount  of  uolen  pro- 
perly in  ihe  market,  ^nd  by  tbe  persons  of  undedrahb 
cL.ir.icur  wEju  h  -lu  ti  tr^dia)^  attracts.  Jn  ro  pat!  rf 
l.nnjlnn  imti  -mil  a  conraurse  of  people  tii.*  haoifi, 
s-us  Mr-  I"  jte.  ris  th.il  pathereil  to-yctbeT  in  1 1 tinat' 
(jiL'cii  rjn  SLini.l.i\s  lictween  ihi.'  banrS  of  jo  and  I. 
They  L-oihc  rn  in  ;ill  ['.irts  :m<i  portions  of  ihc  ^iritf 
of  Beibnol  green  and  of  Spit^lfields,  and  constiiue 
a  regular  Sunday  fair.  "la  Bethnal- greea  thfe  n 
ft  ^eai  deal  of  fcIKh^  of  meat  and  vegetiblei  (ofaf 
vtit  ftfter  one  op  »  dUDotf  two  o'clMfc.  Hheae 
^  »  fr^  ind^  te.eyda^njMt  Is  tIte.iwa|«iiBd 
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-who  requires  a  new  tyre  to  be  fitted  to  his  cycle. 
There  ia  an  extensive  market  for  the  sale  of  dogs, 
conducted  by  labouring  men  as  well  as  ordiiwry 
pndessioaal  dog  selloB.  Then  there  is  a  Urge 
amooDt  of  trade  in  the  quack  doctor  Uoe-pfllt,  and 
things  of  that  Idnd,  and  quack  medicines.  There 
Is  a  big  trade  in  birds  of  all  kinds,  pigeons  and 
fowls,  parrots  and  canaries.  In  Middlesex-street 
there  is  an  immense  sale  going  on  in  old  clothes, 
watches,  trinkets,  race  cards."  "The  mass  of 
people,"  says  Mr,  Eyre,  "gathered  together  at  the 
top  of  Bethnal-green  is  such  that  it  is  very  difficult 
for  omnibuses  and  others  at  some  parts  of  the 
Sunday  to  pass  down  the  road  at  all.  They  are 
obliged  to  go  at  a  very  slow  walking  pace." 

The  vicar  of  St.  Mark's,  Walworth,  the  Rev.  Francis 
Forster,  speaks  of  a  very  rimilar  district  in  his  own 
parish— East -street,  AValn-orth,  close  to  his  church — 
where  a  market  very  dmilar  to  the  Petticoat-lane 
tnarket  existi.  There  is  an  enormous  influx  on  the 
Sunday  from  all  parts  of  London  into  the  street,  both 
as  buyers  and  sellers,  and  a  very  large  trade  done 
mostly  in  the  non-necessaries  of  life,  such  as 
poultry  and  bird::,  toys  and  old  clothing,  and  there 
(he  small  shops,  the  greater  part  of  the  street  cou- 
nting of  them,  keep  open  in  defiance  of  the  coster- 
moDgers.  Sunday  is  under  these  circumstances  a 
day  on  which  a  very  much  larger  amount  of  business 
is  done  than  on  any  other  day  of  the  week.  In  the 
maia  roads  of  Walwcnth  there  is  not  much  Sunday 
trading,  and  what  there  is  is  almost  conclurively 
confined  to  sweet  shops,  md  ginger-beer  shops,  and 
Auiteren. 

The  Committee  are  convinced  by  the  evidence  not 
only  dut  Suu^y  trading  is  very  largely  on  the  in- 
crease, but  that  an  Act  for  restricting  it  is  urgently 
needed  and  desired  by  the  bhopkeeping  interests. 
Moreover,  that  such  an  Act  would  not  inflict  serious 
hardship  oo  the  poorer  classes  if  due  regard  were  had 
to  certain  necessities,  which  might  be  met  if  the 
Local  Authority,  with  the  consent  of  the  Secretary  of 
State,  was  able  to  exempt  particular  areas  from  the 
provifiioiis  of  the  Act  if  in  its  judgment,  owing  to  any 
special  dicnmitaoces,  it  would  [nresa  with  imdue  and 
4scqitiooal  severity -on  the  genoal  body  of  the 
traders  and  their  costomerv  within  the  district.  Of 
conne  the  diflKcnlty  in  places  like  the  Metropolitan 
disttict«  mentioned  above  is  that  the  trade  is  very 
lar^dy  in  tiw  hands  of  Jews,  who  are  not  allowed 
by  their  religioQ  to  trade  before  sundown '  on  Satur- 
day, and  as  a  matter  of  practice  are  accustomed  to 
use  the  hours  after  sundown  on  Saturday  for  the 
pnrpows  of  recreation.   This  point  was  put  by  Mr. 
Abraham  Vdentine,  who  spoke  as  the  representative 
■of  tke  CoBtermongers*  Street  Sellen  Union,— "The 
Jewiah  people,"  he  said,   '•generally  tdce  their 
recreation  on  Satnrdqr  nights,  when  then-  Sabbath 
tCTWiwtfs.     I    mysdf    am  closed    during  (he 
year  as  follows; — Ftfly-two   Saturdays,  fifty- two 
half-days  (Fridays).   There,  perhaps,  I  may  make  a 
little  concctiot).   In  the  summer  time  on  the  Friday 


il  would  vary  irom  about  5  o'clock  to  about  7.  In 
the  months  June  and  July  we  could  keep  open  till 
7  o'clock,  but  in  the  winter  time  we  shoiild  close, 
certainly  at  half- past  three.  .  .  .  The  compul- 
sion would  be  directed  against  the  Jews  only,  for  the 
Christians  can  get  their  days'  labour  without 
working  on  their  Sabbath."  The  answer  would  be. 
as  pointed  out  by  members  of  the  Committee,  that 
in  opening  on  Sunday  the  Jew  is  breaking  the  law  of 
the  land  in  which  he  lives,  and  dtinng  his  Gentile 
neighbour  to  open  on  the  Sunday.  As  to  the  law  as 
it  stands,  the  Act  of  Charies  II.,  there  was  general 
agreement  among  the  witnesses  that  it  is  not  de- 
terrent. It  imposes  a  tax  of  5s.  only,  which  is  abso- 
lutely inadequate,  and  there  is  much  prejudice  and 
popular  feeling  against  putting  it  into  operation. 
For  the  purpose  of  prosecuting  Sunday  traden  one 
particular  pmtion  of  the  Act  has  to  be  selected.  It  also 
enacts  that  any  person  who  does  not  go  to  church  or 
chapel  on  Sunday  shall  be  punished  and  fined  equally, 
and  it  is  objected  that  if  one  part  of  the  Act  is 
treated  as  obsolete,  it  is  invidious  to  put  the  other 
into  force.  However  that  may  be,  the  Committee 
are  of  the  opinion  that  a  more  stringent  law  passed 
in  these  days  would  adapt  itself  specially  to  deal 
with  the  evil,  and  they  have  reported  that  in  their 
opinion  Lord  Avebnry's  Bill  "would  be  a  great 
benefit  to  the  country  generally,  and  commends  itsdf 
both  to  the  reason  and  the  conscience  of  the  com- 
munity." 


FOREIGN  TRADE  OP  INDIA. 

In  his  exhaustive  report  on  the  foreign  trade  of 
India  for  the  official  year  ending  March  31st  last, 
Mr.  J.  A.  Robertson,  late  Director- General  of 
Statistics  to  the  Indian  Government,  explains  in 
detail  the  bearing  of  the  figures  on  this  subject 
wliich  were  published  in  June.  The  imports  of  mer- 
chandise during  the  year  amounted  to  ^'64,450,000, 
compared  with  ;^56>548,coo  in  the  year  preceding, 
while  there  was  an  advance  in  the  value  the 
exports  from  j^99,756,ODO  to  j£'ioz,75 1,000.  In 

1903-  4  the  export  trade  received  an  abnormal 
stimulus  owing  to  the  exceptional  demand  for  and 
high  price  of  raw  Indian  cotton,  while  the 
imports  were  influenced  in  the  opposite  direction 
consequent  on  the  partial  paralysis  of  the  Lancashire 
cotton  industry,  due  to  the  shortness  of  the  American 
supply,  which  resulted  in  a  great  decrease  in  the 
importation  of  cotton  manufactures  into  India.  In 

1904-  5,  on  the  other  hand,  the  extraordinary  abun> 
dance  of  American  cotton  brought  with  it  exceptional 
pro^>erity  for  the  Lancashire  mills,  and  the  revived 
Indian  demand  for  cotton  goods  exceeded  all  previous 
records.  Importsof  cotton  yam  and  fabrics  in  1904-5 
thus  increased  in  value  by  22-7  per  cent.,  n^le  the 
exports  of  raw  cotton  fell  by  28  per  cent.  The  import- 
atioD  of  other  textfle  goods  was  also  beyond  pr^edent. 
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the  total  Indian  purchases  of  all  yams  and  textile 
fabrics  reaching  the  sum  of  ;^29,053,coo,  represeating 
45  percent,  of  India's  total  imports  of  merchandise. 
The  eipansioc  of  the  import  trade,  moreover,  was 
general,  and  on  this  head  Mr.  Robertson  remarks : — 
"  The  value  of  the  imports  of  mecbandise  in  1903-4 
was  greater  than  in  the  preceding  year  by  603-5  lakhs 
(^4,023,000),  or  ;  6  per  cent.,  and  in  1904-5  there 
was  a  further  advance  of  1,185.5  Ukhs  (^7,903,000), 
equal  to  14  per  cent.  So  hrge  an  increase  as  1,789 
lakhs  (/'ii,9z6,oco)  in  two  consecutive  years  is  un- 
rivalled, and  no  other  year  has  witnessed  quite  so 
large  an  absolute  increase  as  1904-5,  though  it 
was  approached  by  the  increase  of  1,057  lakhs 
(^7,046,000}  in  1880-1,  in  which  year  a  brisk  revival 
of  trade  marked  returning  prosperity  after  a  period  of 
widespread  distress  and  famine,  and  almost  equalled 
by  an  advance  of  1,135  Ukhs  (^7,566,000)  in  1893-4), 
when  the  temporary  stimulus  to  imports  given  by  the 
cloung  of  the  mints  on  the  introduction  of  the  currency 
reform  raised  their  value  far  above  that  attained  in  any 
of  the  seven  succeeding  yors.**  How  remarkaUe  haa 
been  the  progress  of  the  Indian  import  trade  is  shown 
by  the  fact  that  although  l88o-i  was  exceptionally 
prosperous,  the  total  for  1904-5  was  92  per  cent, 
greater  than  in  that  year ;  in  other  words,  the  im- 
parls almost  doubled  in  the  course  of  a  quarter  of  a 
century. 

The  export  trade  was  marked  by  the  decrease  in 
raw  cotton,  already  mentioned,  but,  on  the  other 
hand,  the  shipments  of  wheat,  rice,  and  other  food- 
grains  were  unparallded.  The  wheat  exports  in- 
creased in  ^-alne  \xy  698  lakhs  (^^4,653,000),  and  those 
of  all  grains  by  851  lakhs  (^5,67 3,000),  while  as 
regards  quantity  the  total  shipments  of  wheat  reached 
43,000,000  cwts.  compared  with  25,911,000  cwts.  in 
1903-4,  and  10,292,000  cwts.  in  1902-3.  Of  the 
wheat  exports  last  year  67  per  cent,  was  shipped  to 
the  United  Kingdom.  The  estimated  yield  for  the 
present  season  is,  owing  to  the  unusual  circumstance 
of  severe  frosts,  one-fifth  less  than  that  of  a  year  ago, 
but  there  will  still  be  a  large  surjdos  for  export.  Esti- 
mated by  value,  the  shipments  of  raw  jute,  raw  skins, 
raw  wool,  cotton  manufactures,  jute  manufactures, 
and  lac  in  1904-5  were  the  largest  on  record,  while 
the  qnantities  of  lea,  coal,  and  seeds  were  larger  than 
in  any  previous  year.  Spices,  indigo,  vegetables, 
raw  «lk,  and  dressed  skins,  however,  recorded  a 
decline. 

An  examination  of  the  details  of  the  import  trade 
shows  that  larger  purchases  of  sugar,  machinery,  raw 
cotton,  and  textiles  were  mainly  responsible  for  the 
increase  in  the  various  classes  into  which  the  imports 
are  divided.  A  decrease  in  the  purchases  of  oils  has 
been  continuous  for  three  years  past,  and  is  due  to 
the  increasing  consumption  of  indigenous  mineral 
oils  refined  in  Burma  and  Assam.  The  expansion  in 
the  imports  of  sugar  is  very  remarkable,  the  total 
quantity  taken  last  year  amounting  to  6,549,797  cwts. , 
compared  with  6,038,115  cwts.  in  the  >ear  preceding, 
and  4,987,195  cwts.  in  1902-3.     Beet  sugar  rose  in 


quantity  from  552,737  cwts.  to  i, 716,488  cwts.,  while 
there  was  a  decrease  in  the  imports  of  cane  sagarfrna 
5.485.378  cwts,  in  1903-4  to  4,833,309  cwts.  in  1904-5. 
Java  now  occupies  first  place  in  the  Indian  sugar 
market,  the  quantity  recei\'ed  from  that  source  dnriag 
the  year  being  2, 546,000 cwts.,  or  38*9  percent,  of  (be 
total  import!:.  The  tariff  preference  given  by  the 
United  States  to  Cuban  sugar,  and  the  recovery  of 
the  sugar  industry  in  that  ialud,  had  defnived  Jm 
of  its  assured  position  in  the  American  market,  and 
in  1903-4,  when  shipments  to  the  United  Stales 
declined,  a  portion  of  the  crop  was  diverted  to  India. 
In  1904-5  the  Jjva  crop  was  exceptionally  large,  aod 
the  shipments  to  India  increased  simnltaneoosly  with 
large  purchases  by  American  refiners.  Aosttia- 
Hungary  contributed  1,441,240  cwts.  of  beet  sugar 
as  compared  with  299,259  cwts.  in  1903-4,  880^018 
cwts.  in  1902-3,  and  2,257,928  cwts.  in  1901-2,  when 
abnormal  shipments  were  made  in  antidp«tion  of 
the  additional  countervailing  duties.  The  sid)» 
qucnt  dedsion  of  the  Indian  GovenuBcnt  not  t» 
maintain  countervaUing  duties  against  any  coootiy 
which  is  a  parly  to  the  Bmsaels  Convmtion  icsollcd 
in  the  revival  of  the  imports  fimn  Aastiu-Hiiiigaiy 
indicated  by  the  figures  quoted.  Impcvtsof  sogarie- 
fined  in  the  United  Kingdom,  on  the  other  haiM],  feD 
from  637,277  cwts.  in  1903-4  to  121,348  cwts.  ia 
1904-5.  This  trade,  which  has  so  largely  decreased, 
was  the  outcome  of  the  advantages  conferred  npoo 
cane  sugar  by  the  repressive  legislation  directed  againa 
the  introduction  of  the  bounty-fed  article,  and  its 
diminnlion  is  due  to  the  withdrawal  of  the  testiictiiHs 
by  the  Indian  Government. 

In  the  imports  of  hardware  and  cutlety  there  was, 
last  year,  an  iocrease  of  about  3  per  cent.,  briogiiig  iq> 
the  total  increase  for  the  past  ten  years  to  87  percett. 
The  United  Kingdom's  share  of  this  trade  is  equal  to 
64-7  per  cent.,  while  that  of  Belgium  and  Germany 
combined  is  18-5  per  cent.  The  imports  ofcopps  fell 
by  1-3  percent,  in  quantity  and  2-7  per  cent.invahir, 
the  rise  in  price  having  checked  this  trade.  Iron 
showed  an  increase  of  from  232.570  terns  to  257,380 
tons,  but  steel  decreased  from  226,335  tons  to2i  1,581. 
It  is  intimated,  however,  that  the  distinction  drawn  ia 
the  statistical  returns  between  common  bats,  pbto, 
and  sheets  of  iron  and  sted  reflectively  is  not  niioBy 
trustworthy.  Oflndia's  impcxts  of  these  mannfiK- 
tures  last  year,  65*8  p«  cmt.  in  quantity  and  65  per 
cent,  in  value  came  fiom  the  United  KingdoB. 
The  vnlu*  of  t'he  machtiMry  and  lolUwotk  imported 
reached  the  liiiprciXi-ienied  total  m  ULtw 
1 /'2,6S5,oo!>i,  "liith  u  iicarl)^  l-,  per  i^nt.  ^^<l^.T 
t h:ii  1  if  iliL"  \^xe.\ ii!i]3  ri-cord.  The  iiTi[iori.;i  of  rai!<Fiy 
1nulieii.1l,  [III  I  111-'  mlici  h.iiKi,  shijweil  A  -li^bt  djoC--'* 

etimp.-lTerl    "itiL    I'(0^y4,  MlliJl    W.L^  j  u-.un;    <^  1. 

I'LcroHcnc  uil  J'li.'rcasci^  10  tlie  extern  of  2-6  in  lalae, 
aliho^jgij  Wis  impurts  tncteflsed  by  ^  per  CHL  ■ 
quantity,  Xbc  Botma  Oil  COB^Miiy,  wbdi  i>mb> 
|>(Atl4i^t]irBanBa  oO  tnde,  b»  JAr.  Robetuoa  atrii^ 
lii^  ^Eltftdbit  its  y^itfah  and  vitb  the  |M- 
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capital,  including  debentures,  of  ;f3,ooo,ooo.  As 
regaids  coal  tbere  was  an  increase  of  40  per  cent,  in 
the  quantity  imported,  tliis  being  attributed  to  exces* 
sively  low  Treighti  and  the  depression  in  the  British 
coal  trade.  The  total  of  private  imports  was  251,400 
tons,  while  the  production  of  Indian  coal  in  1904 
reached  8.212,000  tons,  an  advance  of  10  per  cent,  on 
:he  previous  year.  The  division  of  the  import  trade 
imong  the  principal  countries  in  the  past  five  years 
iras  as  followB :— 
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The  above  does  not  include  Govenunent  stores,  of 
vhich  94  percent,  in  I904<5  came  from  the  United 

ivingdom. 

The  net  addition  to  India's  stock  of  goM  in  1904  5, 
ncluding  the  local  production,  was  ^^8,837,431,  com- 
pared with  ^^8,963,000  in  the  year  preceding.  The 
exports  of  goM  by  the  Government,  amounting  to 
C5<^5<<^<  included  remittances  to  London  of 
^4,500,000  for  the  purchase  of  silver,  andj^i,ooo,ooo 
or  investment  in  gold  secnrities  on  behalf  of  the 
jold  Reser\'e  Fund.  Owing  to  a  mistaken  calcula- 
ion  the  figures  relating  to  rilver  imports  and  exports 
<rere  overstated  in  the  report  for  1903-4.  ,The  actual 
let  imports  for  that  year  amounted  to  j^9,033,ooo, 
vhich  compares  with  j^8,9i5,ooo  in  1904-5. — The 
Economist. 


tore  are  conditions  that  enter  into  the  problem.  The 
uses  tX  the  %'amish  are  •manifold.  Wherever  vamibb 
is  desired  the  Ningpo  kind  is  used,  and  is  so  far 
superior  to  the  ordinary  vaniish  of  commerce  as  to  b6 
in  a  class  by  itself.  It  is  particularly  adapted  to  floors, 
tables,  cabinets,  and  such  articles  as  are  in  constant 
use.  It  is  also  excellent  for  furniture  of  all  kinds,  as- 
it  does  not  scar  easily,  and  may  be  scrubbed  with. 
boiUng  water  without  the  slightest  injury  to  the  very 
high  polish  of  which  it  is  capable.  The  greatest 
drawback  to  its  use  is  the  danger  of  "  lacquer  poison- 
ing "  to  the  workmen  who  use  it.  This  is  similar  to- 
"ivy  poisoning,"  and  when  the  sap  is  fresh  is  re- 
garded as  rather  dangerous.  Once  the  vamish  is  dry 
tbere  is  no  danger  whatever.  It  may  be  nsed  in  any 
climate  that  has  a  rainy  season  or  wet  weather.  The- 
vamisbing  is  always  done  during  the  wet  season  and 
is  allowed  to  dry  slowly  as  the  moisture  of  the  atmo- 
sphere decreases.  The  market  value  of  the  pure  sap- 
after  refinement  is  about  zs.  2d.  EngUsh  money,  per 
catty  (catty  =  pound  avoirdupois),  while  the 
mixed  varrush  may  be  had  for  about  is.  id.  per  catty. 
It  may  be  mixed  ready  for  use  before  shipment  and 
does  not  deteriorate  when  once  it  has  been  property 
blended.  Something  like  a  hundred  years  ago  the- 
Ningpoese  had  a  monopoly  of  the  vamish  trade,  but 
in  some  unaccountable  manner  they  lost  it  to  the 
Huichan  firms.  Practically  all  the  vunish  nsed  at  iht 
present  time  comes  from  Huichaa  as  its  monopoly 
depends  on  a  knowledge  and  skill  which  the  Huichaa 
people  seem  to  be  able  to  guard  most  effectually.. 
The  supply  of  this  crude  sap  would  seem  to  be  un- 
limited, as  the  trees  from  which  it  is  derived  are 
found  in  great  abundance  in  all  the  middle  western 
and  south-western  provinces.  With  proper  methods- 
of  gathering  the  sap  and  of  refining,  it  should,  it  is. 
said,  be  made  one  of  the  most  profitable  industries  of 
China. 


NINGPO  VARNISH. 

The  United  States  Vice-Consul  at  Hanghchau 
alls  attention  to  what  is  known  among  foreigners  in 
i^hina  as  "Ningpo  vamish,"  made  from  the  sap  of 
he  vamish  tree  (Rhus  vemicifera  or  Vemix  vemicia) 
vhicb  grows  very  extensively  in  western  and  soutb- 
vestera  China.  The  name  was  origiually  given  be- 
ause  vamishers  from  Ningpo  were  more  skilled  in 
ts  preparation  and  use  than  others.  The  sap  is 
gathered  in  the  interior  and  brought  to  Huichoumin, 
n  the  southern  part  of  Anhui  Province,  where  it  is 
efined  and  then  distributed  to  all  parts  of  the  Empire, 
't  is  sold  \sj  the  retailer  hi  the  raw  or  pure  state- 
bat  is,  the  pure  rc£ned  sap,  and  in  the  prepared 
orm,  which  is  a  mixture  of  the  refined  sap  with 
:ertain  proportions  of  "wood  oil."  It  is  in  the 
iroper  blending  of  these  that  the  skill  of  the  vamisher 
s  shown,  as  the  colour  desired,  the  wood  to  be 
'aroished,  moisture  of  (he  atmosphere  and  tempera- 


GUATEMALAN  COFFEE. 

Shortly  after  i860,  coffee-growing  began  to  take- 
the  place  in  Guatemala  of  the  cultivation  of  the 
indigo  and  cochineal  plants  that  had  been  grown 
there  for  many  years  previous  to  the  discovery  of 
the  chemical  dyes  that  are  now  the  colours  known 
to  the  commercial  world.  From  that  time  until" 
recently,  the  business  gradually  grew,  until  in  1902, 
the  coffee  crop  exceeded  74  million  pounds  of  clean 
coffee.  Only  a  small  portion  of  the  area  of  the 
country  is  adapted  to  the  cultivadon  of  coffee.  At 
present  good  Government  coffee  lands  are  very 
scarce,  but  when  found  can  be  had  for  about 
Is.  3d.  to  IS.  8d.  per  acre,  and  when  brou^t 
under  cultivation  with  a  good  stand  of  trees,  are- 
worth  from  /20  to  /loo  or  more.  The  coffee  of 
commerce  grows  in  altitudes  of  1,000  to  6,000  feet ; 
the  best  and  most  prolific  trees  at  2,000  to  4,000  feet. 
The  labour  is  cheap,  from  ijd.  to  rod.  a  day.  The> 
industr}' as  yet  has  not  be:n  brought  to  a  %'ery  ^i^b" 
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state.  Only  in  a  few  ctses  has  an  eifbrt  been  made 
to  crowd  the  coffee  trees  to  see  what  they  could  be 
made  to  do.  Gaatemala  coffee  is  rated  very  highly 
in  the  markets  of  the  world,  and  is  the  principat  in- 
dustry of  the  conntry,  it  giviog  employment  to  more 
than  ooc'half  of  the  population  for  about  half  of  the 
year,  daring  the  harrestiog  time. 


GEPIERAL  NOTES, 


Trading  Rights  in  Fkancb.— In  bis  Report 
'On  the  Trade,  Commerce,  and  Agriculture  of  (he 
Consular  District  of  Calais  for  1904  (No.  3346, 
Annual  Series),  Mr.  Consul  I^iyton  tefors  to  a  very 
important  decision  of  the  French  Courts.  A  British 
limited  liability  company,  the  registered  name  of 
which  indicated  the  nature  of  the  busines!>,  had  for 
many  years  manufactured  in  Boulogne  and  traded 
under  the  British  name,  usually  adding  its  French 
translation.  A  French  "  Society  Anonyme,'*  formed 
long  afterwards,  sought  to  debar  the  use  of  the 
French  translated  name,  pleading  that  it  constituted 
unfair  competition,  because  customers  might  be  in- 
duced to  believe  that  they  were  dealing  with  a  French 
•company.  The  Boulogne  Cooit  adopted  this  view, 
and  awarded  damages  against  the  British  company ; 
but  the  Court  of  Appeal  at  Douai  has  reversed  this 
judgment,  and  decided  that  an  alien  company,  legally 
trading  in  France,  has  full  right  to  make  the  nature 
■of  its  business  clear  to  prospective  customers  by  using 
a  French  translation  concurrently  with  the  name  under 
which  it  may  be  registered,  but  such  French  name 
must  not  be  used  alone.  There  are  in  France  many 
British  businesses  trading  under  their  F"rench  trans- 
lated name,  and  if  the  judgment  of  the  Boulogne 
■Court  had  not  been  reversed  on  appeal  it  might  have 
-seriously  affected  those  firms  trading  in  France  in 
accordance  with  the  Convmtion  of  April  30th,  1862, 
relative  to  joint  stock  companies. 

.  Hours  of  Labour  Abroad,— It  is  often  com- 
plained that  the  greater  latitude  in  the  matter  of 
hours  of  labour  allowed  by  foreign  Governments 
bandicaps  British  industry.  Be  that  as  it  may,  foreign 
-employers  are  not  alwajra  satisfied  with  the  time  limits 
•of  labour  as  they  affiect  themselves.  For  example, 
the  fish  curing  and  fisbp  reparing  industries  of  Gennany 
■complain  of  the  restrictions  to  which  they  are  sub- 
jected, in  that  they  are  precluded  from  employing 
women  beyond  the  prescribed  hours,  viz.,  8.30  p.m., 
and  5.30  on  Saturdays,  Mr.  Vice-Consul  Oliver 
reports  tliat  although  men  are  allowed  to  work  over- 
time excepting  on  Sundays  and  public  holidays,  and 
the  local  authorities  are  able  to  modify  these  regula- 
tions to  some  extent,  it  is  sought  to  obtain  powers  to 
•employ  women  on  a  certain  number  of  days  in  the 
year  after  the  regulation  hours  in  order  that  the  fish 
tpay  be  dealt  with  immediately  upon  its  anival.  The 
fKesent  regnlationa  fix  the  day  for  women  workers  at 
■  I  houra,  and  for  Saturdays  at  10  hours,  but  an 


exception  is  made  in  the  case  of  the  vegetable  pre- 
serving tndostry,  and  the  same  privilege  is  thot^M  to 
be  equally  necessary  in  the  fish-curing  estabUsfameots. 
The  latter  claim  that  they  should  be  able  to  employ 
women  between  the  hours  of  5  a.m.  and  1 1  pLm.  kg 
an  1 1  hour  day,  and  during  40  day*  in  the  year  for  a 
13  hour  day. 

British  Trade  with  Foruosa.— In  reviewioe 
the  trade  of  South  Formosa  for  1904,  Mr.  Consid 
Wileman  (No.  3490,  Aimual  Series),  whose  report  is 
dated  June  29,  1905,  says  that  there  promises  to  be  a 
good  demand  for  machinery,  principally  for  sugar 
mills,  and  the  Btitish  machinery  catalogues  migbt 
be  advantageously  re-cast.  In  many  instances  these 
catalogoes  are  issued  only  for  the  use  of  practical 
engineers,  or  for  persons  having  a  high  technical 
knowledge,  and  do  not  compare  favoanbly  with 
American  eatal(^nes,  which  cater  for  fanners,  con- 
tain much  fuller  and  simpler  details,  and  arc  easier  of 
comprehension  to  the  lay  mind.  It  seenu  deaindile 
that  British  machinery  manufactoreis  abould  a* 
deavour  to  improve  their  catalogues  in  a  way  caks- 
lated  to  remedy  this  defect,  and  to  adapt  them  to 
meet  two  conditions,  firstljt  for  new  markets  like 
Formosa,  where  madunery  is  but  rarely  employed, 
that  is  to  say  for  districts  where  the  essential  points 
to  be  considered  are  moderate  prices  and  siinplictty  of 
construction  and  design,  and  where  too  many  techni- 
calities are  to  be  deprecated  on  account  of  a  posiiUc 
lack  of  technical  knowledge  on  the  part  of  boycn : 
and  sec<nidly,  catalogues  for  advanced  markets, 
which  should  contain  full  technical  details  of  highly- 
finished  or  expensive  machinery  for  the  use  of  practical 
engineers  and  persons  acquainted  mth  the  techni* 
calities  of  machinery.  Mr.  Wileman  thinks  that 
motors  will  have  a  good  future  in  Formosa,  hot 
only  those  which  are  simple  and  easy  of  transport. 
Strong,  Kght  carts,  with  tyres  adapted  for  use  is 
very  rough  country,  will  also  find  a  ready  sale,  pro- 
vided that  samples  are  actually  shown  on  the  spot 
working  in  a  serviceable  maimer. 

REUNION. — The  island  of  Reunion  seems  to  be  in  a 
sad  case.  Last  year  a  cyclone  destroyed  50  per  cent, 
of  its  sugar,  and  75  per  cent,  of  its  vanilla  crops,  and 
another  cyclone  last  March  seriously  damaged  the 
]'>l3niatinn5.  Trader  vtih  Mauritius  has  ceased  soot 
thfi .outbreak  of ji^gjie^eiii:^  for  tbe  tmporiatxn  s^T 
1  tertido  gnaUmiit  of  ttanSHwiaij  Tor  «iigar  milk,  ami 
riLiiinntine  restrictions  h»\v  been  in  fom  wacc 
|;L[ui[i[ V.  The  nnly  share  m  |he  commetcul  life 
of  l^.vuTlil!^,  ^ulIi  iLS  it  Is,  p0$$q«£ed  by  IfaUjA 
ir:i-l('i^,  h  iIk>  tmp^rUtioQ  of  nce  tmm  India.  aa6 
lliJkL,  toj;ctl]cr  vitti  sonic  n'ce  froru  SAigon.  is  canio! 
ti\  ahnui  a  score  (•{  Brilisti  ship*  anituillv.  >lt 
I  (iTisiilMasse  [Nu,  j4yS,  Annual  Scries)  uates  thai  i' 
the  price  of  ^ij^ar  i'n  m^Linlaiaed  at  it^  preseoi  le^d. 
and  I^Hiur  IS  gpt  for  ibe  -^ugiiir  estates,  a  Uttic  mde 
Jiifcii  the  United  Kingdoin  aiul.^riici&h  CqIwMn 
«priq£  np,  but  It  ^i^^t^m  )i9ekmt&&U^wt  asist. 
ifoi  Jbere  ia  no  lihetihood  of  iti  becoi&g  impoftmt. 
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NOTICES. 


EXAMINATIONS. 

The  Programme  for  1906  is  now  ready.  The 
price  of  the  Programme  (containing  the  pre- 
vious year's  papers  and  the  examiners'  reports 
on  the  work  done]  is  3d.  Copies  can  be  had 
at  this  price  on  application  to  the  Secretary, 
Society  of  Arts,  Adelphi,  W.C. 

The  Examinations  in  Commercial  Know- 
ledge are  now  arranged  under  the  following 
stages: — Stage  I. — Elementary;  Stage  If. — 
Intermediate ;   Stage  III. — ^Advanced. 

The  Examinations  will  commence  on  Mon- 
day, April  2,  1906.  The  last  day  for  receiving 
entries  is  February  28th. 

Examinations  are  also  held  in  the  Theory 
and  in  the  Practice  of  Music,  and  Vivft  Voce 
Examinations  in  French,  German,  Spanish, 
Portuguese,  and  Italian. 


PRIZES  FOR  INDUSTRIAL  DESIGN. 

The  Council  of  the  Society  of  Arts  hold  a 
sum  of  j^400,  the  balance  of  the  subscriptions 
to  the  Owen  Jones  Memorial  Fund,  presented 
to  them  by  the  Memorial  Committee,  on  con- 
dition of  their  spending  the  interest  thereof  in 
prizes  to  "  Students  of  the  Schools  of  Art  who, 
in  annual  competition,  produce  the  best  de- 
signs for  Household  Furniture,  Carpets,  Wall- 
papers, and  Hangings,  Damasks,  Chintzes, 
&G.,  regulated  by  the  principles  laid  down  by 
Owen  Jones." 

The  prizes  wilt  be  awarded  on  the  results  of 
the  annual  competition  of  the  Board  of  Educa- 
tion, South  Kensington.  Competing  designs 
must  be  marked  "  In  competition  for  the  Owen 
Jones  Prizes." 

No  candidate  who  has  gained  one  of  the 
above  prizes  can  again  take  part  in  the  com- 
petition. 

The  next  award  will  be  made  in  1906,  when 
six  prizes  are  offered  for  competition,  each 
prize  to  consist  of  a  bound  copy  of  Owen 
Jones's  "  Principles  of  Design,"  and  the 
Society's  Bronze  Medal. 


PROCEEDINGS  OF  THE  SOCIETY*^ 

THE  EXAMINATIONS  OF  1905. 

For  many  3rears  past  it  has  been  the  practice^ 
to  include  in  the  Annual  Report  of  the  Council 
a  summary  of  the  results  of  the  Society's 
examinations.  But  this  year  the  number  of 
candidates  has  become  so  large  that  it  was 
not  possible  to  prepare  the  usual  detailed 
review  of  the  results  at  the  time  when  the 
Council  Report  was  issued.  The  results, 
however,  have  now  all  been  published,  and  it 
is  possible  to  examine  the  effects  of  the  recent 
changes  in  the  examination  system.  These 
changes  have  been  so  often  set  forth  in  the- 
/Ournal,  as  well  as  in  tiie  Examination  Pro- 
f^mme,  that  it  does  not  appear  necessary  ta 
drocribe  them  again.  It  may  be  sufficient  to 
mention  that  the  principal  alteration  was  the 
substitution  of  thref  Stages  for  two,  thus 
enabling  the  Council  to  comply  with  the  sug'ges- 
tions  that  had  often  been  made  to  them  that 
an  examination  of  a  character  somewhat  more 
advanced  than  hitherto  should  be  provided. 

It  is  satisfactory  to  be  able  to  report  that 
the  changes  appear  to  have  met  with  the 
approval  of  all  who  are  interested  in  the 
examinations.  The  best  proof  of  this  is  the 
large  additional  number  of  candidates,  and 
since  the  holding  of  the  examinations  many 
expressions  of  appreciation  of  the  alterations 
have  been  received  from  the  representatives  of 
the  Local  Examination  Committees.- 

The  total  number  of  candidates  at  the 
examinations  held  in  April  last,  was  21,353 
(Advanced,  4,278;  Intermediate,  9,578;  Ele- 
mentary, 7,397).  This  is  an  increase  of  3,482 
upon  the  17,771  candidates  of  1904.  The 
number  of  papers  worked  by  these  candidates 
was — Advanced,  4,844 ;  Intermediate,  9,993 ; 
Elementaiy,  8,427.  In  addition  to  this  there 
were  540  candidates  examined  in  Music  at  the 
same  time  as  those  in  the  Commercial  subjects. 
In  addition  to  these  again  there  were  681 
candidates  in  Colloquial  Modem  Languages, 
and  418  in  the  Practice  of  Music.  The  total 
number  of  candidates  who  were  examined  in 
an  subjects  by  the  Society  of  Arte^uring  tiie 
year  ending  July  last,  w&isethet«f(A«ii2*,^^  1^ 
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Diagram  Showiko  P«ooress  of  Exauinatioks,  1883  to  1905. 
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The  g-eneral  j^owlh  of  the  examination^  is 
shoK-i]  by  the  diaji^am  on  pa^^e  mo.  This 
diagram,  which  deals  with  round  numbers 
only,  commences  with  1883,  and  ends  with 
the  present  year.  It  will  be  sei-n  that  in  the 
2 }  years  dealt  with,  the  numbers  have  increased 
from  HfK)  to  2^.000.  In  the  first  ten  years  the 
increase  was  moderate,  though  steady,  for  thi- 
numbers  reached  4.600.  From  that  date  the 
growth  «as  rapid,  for  in  five  years  the  number$ 
had  reached  7,600,  and  in  five  years  more  this 
number  had  been  more  than  doubled— 16,200. 
It  may  be  mentioned  that  these  totals  include 
the  results  of  the  «Titten  examinations  in 
Music,  but  not  those  of  the  vtvii  voce  examina- 
tions or  of  that  in  the  Practice  of  Music. 

The  detailed  results  of  the  iifo<i  examina- 
tions, which  were  held  at  ,}8.}  centres,  are 
shown  by  the  table  on  pa^e  iiit.  This  table 
shows  the  number  of  papers  worked  in  each 
EuSject  in  each  Stage,  and  the  number  of 
successes  and  failures.  Kxact  comparison 
with  the  work  of  previous  years  is  precluded' 
by  the  alteration  in  the  system.  It  may,  how- 
ever, be  noted  that  the  total  number  of  candi- 
dates in  the  Advanced  and  Intermediate  Stages 
show  in  every  subject,  except  Italian  and 
Spanish,  an  increase  on  the  numbers  entering 
for  the  corresponding  subjects  in  (irade  II  last 
year.  In  Spanish  the  numbers  are  the  same — 
174.  tn  Italian  there  were  this  year  33  candi- 
dates, whereas  last  year  there  were  38.  This 
trifling  deBcicncy  is  more  than  accounted  for  by 
the  fact  that  Italian  has  been  added  as  a  sub- 
ject in  the  Elementary  Stage  and  that  there 
were  22  entries  for  it.  In  some  subjects  the  in- 
crease is  very  slight— Commercial  History  and 
Geography,  102  against gS;  Hconomics.Si  and 
79.  But  in  others  the  increase  is  very  large'. 
Book-keeping  is  still,  as  always,  the  most 
popular  subject,  and  heads  the  list  with  5,768, 
against  4,893  last  year.  Shorthand  comes  next 
with  4.353.  compared  with  3  910 ;  then  Type- 
writing, 1,308  and  1,044-  Pr^is-writing  has 
almost  doubled  its  numbers — 209  and  106  ;  and 
Arithmetic  shows  a  satisfactory  increase — 514 
against  345.  The  same  maybe  said  of  English 
with  318  against  258.  AUthe  modem  languages 
(except  the  two  previously  mentioned),  show 
an  increase — French,  naturally  the  largest, 
1 ,098  compared  with  805  ;  while  German  follows 
with  442  against  318.  Spanish  comes  next 
with  174  in  both  years,  while  the  numbers  of 
the  other  languages  are  naturally  smaller, 
with  a  small  proportionate  increase— Portu- 
guese 34  and  29,  Russian  17  and  11,  Haoish  4 
and  2.    Italian  alone,  as  above  stated,  shows 


a  falling  off,  33,  compared  with  3S.  I;  s 
satisfactory  to  note  that  of  the  additional  s.':- 
jects  added  this  year,  two  attracted  a  s-.^ 
Btantial  number  of  candidates — CaaaasKi^ 
Law  169,  and  Accounting  and  Banking 
Hindustani,  which  was  also  added  this  m- 
only  attracted  two  candidates.  It  ts  bopc: 
that  this  may  be  improved  in  futare  vfar- 
Japanese  has  been  on  the  list  for  a  longti'K. 
but  this  was  the  first  year  in  which  an  en'- 
ination  was  held,  three  candidates  harr.; 
entered  for  it. 

Pkrcbntagis   of   SrccEssss  and  FuLru-. 
Advanced  Stags. 
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The  manner  in  which  the  various  subjects 
-were  dealt  with  may  iie  estimated  from  the  pre- 
ceding taUes  which  show  the  percentages  of 
'failures  and  successes  in  the  two  upper  stages. 
The  number  of  entries  in  some  of  the  smaller 
subjects  is  insu£Bcient  for  such  calculations  to 
fiiave  much  v^ite,  but  the  percentages  are 
^ven  for  the  sake  of  completeness. 

In  the  Elementary  Gia.de  the  7,397  candi- 
•dates  worked  8,427  papers,  so  that  a  large 
proportion  of  the  candidates  in  this,  as  in  the 
higher  grades,  were  content  with  a  single 
subject.  Book-keeping  attracted  the  largest 
dumber,  2,649,  iiasn  was  an  increase  of 
364  on  the  2,28s  of  last  year.  The  sul^ect, 
liowever,  showing  the  greatest  increase  was 
Shorthand,  for  there  were  411  more  than  in 
^904,  2,ajo,  against  1,819.  The  next  largest 
subject  was  Typewriting,  for  which  1,044  can- 
didates presented  themselves  in  1905,  and  914 
in  1904.  In  Handwriting  and  Correspondence 
there  were  53a  this  year,  and  371  last;  in 
Arithmetic  621  and  577.  In  French  the 
numbers  were  851  and  828,  in  German  315  and 
-353  (a  good  proportionate  increase),  Spanish 
■67  and  25  {the  largest  proportionate  increase 
■of  any).  In  Commercial  Geography  alone 
-was  there  a  foiling  off,  for  only  96  candidates 
■entered,  whereas  last  year  there  were  132. 
Italian,  a  new  subject  in  the  Elementary 
Stage,  attracted  22  entries. 

The  general  percentages  of  success  and 
failure  work  out  as  follows  :  —  Advanced, 
First-class,  14*2 ;  Second>class,  51 ;  failures, 
34*8.  Intermediate,  First-class,  17;  Second- 
class,  50-4;  failures,  32-6.  Elementary,  suc- 
cesses, 57 ;  failures,  43.  With  regard  to 
Stages  III.  and  II.,  these  percentages  may 
l>e  looked  upon  as  about  normal.  Last  year, 
when  there  were  three  classes,  the  pei- 
centages  were  :— First,  13-4  ;  Second,  287 ; 
Third,  33-9;  failures,  24.  It  is  evident  that  in 
I>oth  stages  a  few  of  the  old  Second-class  have 
been  admitted  into  the  First,  while  the  bulk  of 
4he  Third  have  passed  into  the  new  Second, 
tbe  remainder  having  dropped  down  among 
-the  foilures.  This  is  very  much  what  might 
have  been  expected,  and  shows  that  the 
standard  aimed  at  has  been  successfully 
attained  by  the  Examiners.  It  appears  cer- 
tain that  a  good  many  of  the  candidates  who 
attempted  the  Advanced  Stage  were  a  little 
too  ambitious,  and  would  more  wisely  have 
been  satisfied  with  the  Intermediate.  The 
advice  may  safely  be  repeated,  that  candi- 
-elates  entering  these  examinations  for  the  first 
Aime  should  content  themselves  with  Stage.  II., 


unless  they  are  advised  by  competent  authwi- 
ties  that  they  are  sure  to  succeed  in  Stage  III. 
A  First'class  in  Stage  II.,  foUowed  by  a  First- 
cl^ss  iu  Stage  III.,  is  a  for  more  valuable 
record  than  a  Second-class  in  Stage  III., 
though  it  be  obtained  the  first  time  of  asking. 
In  future  years  a  slight  elevation  of  the 
Advanced  Stage  may  fairly  be  looked  for, 
but  no  attempt  to  raise  it  will  be  made  next 
year.  It  is  not  to  be  expected  that  any 
change  of  stand^d  will  be  made  in  the 
Intermediate  Stage. 

As  regards  the  Elementary  Examinations,  a 
comparison  with  the  work  of  previous  years  is 
possible,  because  in  this  Stage  no  alt^ation  has 
been  made.  The  percentage  of  successes  (57 
to  43)  compares  rather  unfavourably  with  last 
year,  when  61  per  cent,  passed  and  39 
failed.  It  is  quite  evident  that  the  in- 
crease of  numbers  from  7,203  in  1904  to 
8,427  in  the  present  ]rear  has  been  accom- 
panied by  a  slight  falling  off  in  the  qualifica- 
tions of  the  candidates,  a  proportion  of  whom 
certainly  enter  without  such  training  as 
justifies  thera  in  expecting  to  pass  even  an 
examination  of  such  a  very  simple  character 
as  the  Elementary.  That  this  is  the  case 
is  evident  from  the  fiict  that  the  proportion 
of  failures  shows  an  increase  in  nearly  all 
the  subjects,  except  French,  in  which  the 
standard  was  designedly  lowered,  and  in 
Spanish,  in  which  the  numbers  are  hardly 
large  enough  to  form  a  basis  for  generalisa- 
tion. It  is,  however,  not  so  much  to  the 
language  subjects  that  the  above  remark 
applies,  as  to  those  of  a  more  purely  com- 
mercial character. 

It  will  therefore  be  well  if  teachers  will 
exercise  some  discrimination  in  recommending 
candidates  to  enter.  It  is  very  unsatisfactory 
to  all  concerned  to  have  to  reject  such  a  lai^ 
proportion  of  candidates.  On  the  other  hand 
it  must  be  remembered  that  even  to  the  unsuc- 
cessful the  examinations  may  have  served  a 
useful  purpose  as  a  stimulus  to  study.  They 
must  not  therefore  allow  their  failure  to  be  a 
source  of  discouragement,  but  rather  regard 
it  as  an  indication  of  the  weak  points  by 
remedying  which  they  may  be  encouraged 
to  study  and  to  do  better  another  year. 

We  may  now  turn  to  the  manner  in  which 
the  various  subjects  were  dealt  with,  and  the 
comments  upon  them  of  the  examiners. 

The  examiner  in  Arithmetic  thinks  that 
the  advantage  of  the  division  of  the  whole 
examination  into    three   Stages  has  been 

confirmed.    The  inclusion  ii 
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those  who  only  desired  an  Intermediate 
certificate,  and  those  who  were  striving  to 
pass  the  Advanced  test,  caused  the  per- 
centage of  successes  to  appear  low.  Now  the 
intention  of  the  candidates  finds  its  expression 
in  the  choice  between  the  second  and  third 
Stages,  with  the  result  that  the  percentage  of 
First-class  passes  in  both  Stages  in  higher 
than  before.  On  the  whole,  the  standard  in 
Arithmetic  seems  to  have  risen  a  little. 
In  the  Advanced  Stage  the  candidates  seem, 
in  many  cases,  to  have  shown  a  lack  of  know- 
ledge of  the  use  of  logarithms,  which  is  in- 
cluded in  the  syllabus ;  and  in  the  Intermediate 
Stage  the  common  fault  occurs  of  taking  a 
particular  case  when  it  is  requited  to  prove  a 
general  statement,  thus  affording  an  illustra- 
tion, but  no  proof.  The  candidates  in  the 
Eleraentaiy  ^age  have  done  better  than  in  any 
{u%vious  year. 

In  his  comments  on  the  English  papers, 
the  examiner  remarks,  with  reference  to  the 
Advanced  Stage,  that  few  candidates  obtained 
a  high  total  of  marks,  but  that,  on  the  whole, 
the  paper  was  dealt  with  in  a  satisfoctory 
manner.  The  questions  on  syntax  were  treated 
in  an  intelligent  manner,  but  the  section  on  his- 
torical grammar  was  less  satisfactory.  Some 
of  the  essays  were  excellent,  and  though  the 
paraphrasing  was  in  great  part  superficial, 
some  excellent  epitomes  were  given.  The 
answers  on  the  history  of  literature  showed  a 
fair  acquaintance  with  the  titles  of  books  and 
the  names  of  authors,  but  not  much  familiarity 
with  the  works  themselves.  In  the  Inter- 
mediate Stage  also  some  of  the  essays  were 
extremely  good,  and  so  were  some  of  the 
business  letters.  The  section  on  grammar 
was  not  well  answered,  but  the  composition 
section  was  better  done. 

The  Book-keeping  examinations  show  the 
largest  increase  of  any  year.  The  examiner, 
by  means  of  a  table  in  which  he  has  calculated 
what  this  year's  results  would  have  been,  had 
the  old  standards  been  fdlowed,  so  as  to  form 
a  general  idea  of  the  relative  merits  of  the 
candidates  between  this  and  the  previous 
years,  finds  that  while  there  would  have  been 
a  slight  falling  off  under  the  old  rigime,  the 
standard  of  merit  has  been  considerably 
raised,  with  a  corresponding  increase  of  fail- 
ures. The  answers  to  the  special  questions  in 
Stage  II.,  were,  upon  the  whole,  poor  and 
disappointing,  but  the  working  of  the  exer- 
cises was  rather  better  than  usual.  There  is, 
however,  still  plenty  of  room  for  improvement 
in  form  and  neatness,  and  also  in  arithmetical 


accuracy.  On  the  whole,  the  tnunb^  of  flie 
candidates  appears  to  have  been  caie&l  and 

practical ;  but  it  is  evident  that  in  some  of  the 
centres  the  teaching  available  leaves  much  t> 
be  desired.  This  is  evident  from  the  &ct  that 
.the  bad  papers  come  in  batches  appareatly  fn» 
the  same  centre.  The  papera  in  the  Advanced 
Stage  showed  fair  average  merit,  but  a  good 
deal  of  carelessness  in  arithmetical  work.  Tlie 
First-class  generally,  and  especially  those  wl» 
have  obtained  the  highest  places,  showed  cob-  ' 
siderahle  knowledge  of  the  subject. 

In  the  Elementary  Stage,  the  result,  as  a 
whole,  is  not  so  satis&ctory  as  in  the  past  tiro 
years,  the  percentage  of  the  really  good  papers 
is  a  trifle  less,  that  of  really  poor  papers  nearly 
twice  as  gfreat  as  in  1903  and  1904,  thotigfa 
better  than  in  1902 ;  while  the  mediora  psqias 
getting  fcam  30  to  69  per  cent,  marks  (20  pa* 
cent,  above  and  39  per  cent,  below  the  dividing 
line) — apart  from  actually  passing  or  failing,  ii 
a  little  below  that  of  1903  and  1904. 

*'  It  is,  perhaps,  useful  for  the  most  ignorul  to  get 
some  idea  of  yA^X.  an  examimition  means  utd  to 
accustomed  to  its  methods,  hot  ;qart  Aom  that  coa- 
aidoration,  I  shonld  aay  that  more  tbaa  100  cndi- 
dates  were  totally  nnprqMued,  and  oa^l  not  to  bin 
entered  for  the  eraminatiCTi.  Of  come,  such  tod  te 
swdl  the  percentage  of  what  one  might  call  leptimite 
faOnres." 

The  following  are  the  examiner's  remarts 
on  the  papers  worked  in  the  Advanced  Stage 
of  Commercial  History  and  Geography 

'■  Some  excellent  work  was  received  fioa  afewof 
the  candidates,  bat  the  propcrticm  of  Eulures  n 
large,  nearly  46  per  cent,  of  the  total.  Has  it  u 
doubt  largely  due  to  the  fact  that  the  exaDBnotnais 
a  new  one,  and  many  of  the  candidates  appaicntl^ 
have  not  realised  the  standard  that  mast  be  readied 
In  order  to  mEiintam  a  true  distinction  betveoi  tbe 
Intermediate  and  Advanced  Stages.  Too  msa;  ' 
the  answers  betrayed  an  insufficient  study  of  naps.  » 
as  to  ascertain  among  other  things  how  ptqrsol 
features  infloencc,  and  in  some  cases,  control  the  td>- 
tions  of  towns  to  one  another  wkh  respect  to  tbr 
means  of  commnnication.  In  answer  to  the  qoeitii* 
about  the  trans-Alpine  connections  t£  preseit  aad 
past  times,  one  nodidate  said  the  dijeJBW  be*  I 
tween  now  and  the  MiddleAges  wa»*'that  brimd 
railway  tunnda  and  moimtain  passes,  and  dn^nf" 
way  ranter  and  winding  w]ley  roads."  A  IjBlf^ 
study  of  the  tnap  would  have  shown  hini  jut  h" 
muchf  and  at  tbf  >;3ine  ti[iK-  \wx  little  trqlli  ihMt*' 
in  thia  obsen.ition.  Many  uf  tW  caodidlU* 
ktij'  ird'^ficiiit  nn-ivHs  to  the  quc^rtion  oa  ffefM^ 
i.-iri.L  ni  pDivci  in  loc'^luing  indmiriei,  iflrfsifrc 
hlir^u  hins  .illtl  dytflttg  amoEg  the  biduatrica  omlr 

bead.  In  atuwerU  the-wi^Uwi^MlliheBHlto^ 


Oriw-r  13.  qcs.         JOURNAL  Of  THE  SOCIETY  OF  ARTS, 


the  routes  by  which  the  spices  were  brought  to  Venice 
and  Genoa,  which  was  not  asked.  About  one-dxth 
of  the  candidates  added  to  the  value  of  their  answers 
byreaBy  good  sketch- maps,  but  a  targe  number  of 
the  sketch-maps  were  of  Httle  or  no  valoe  as  not 
being  illostratiTe.  Sketch-maps  which  give  no  ad- 
ditional precision  or  cleamess  to  answers  but  merely 
vaguely  rqieat  what  is  alieady  stated  '  in  the  text  earn 
no  marks.'* 

As  to  the  Intennediate  Stage,  he  says : — 

"  As  this  is  the  first  year  in  which  the  higher 
examination  was  divided  into  two,  no  comparison  can 
be  made  with  last  year  as  regards  the  number  of 
.  candidates,  bat  as  the  new  Intennediate  Examina- 
tion ia  in  s  large  measure  on  the  same  Imei  as  the 
higher  grade  exambation  of  last  year,  a  con^Miison 
may  be  made  with  respect  to  the  fintures  of  the  candi- 
dates' work.   The  amount  of  attention  given  to  the 
general  questions  in  the  paper  may  again  be  noted 
with  satisfaction,  and,  on  the  other  hand,  it  has  again 
to  be  recorded  that  the  questions  relating  to  commer- 
cial history  were  those  to  which  the  answers  were 
generally  less  satisfactory.    Little  was  known  of  the 
history  of  the  British  trade  in  raw  cotton,  or  of  the 
commercial  history  of  Antwerp,  Bremen,  and  Rotter- 
dam, and  the  relation  of  that  history  to  changes  in 
geographical  conditions.  The  question  as  to  Venice 
and  Genoa,  however,  was  mnch  better  answered. 
The  question  most  avoided,  and  most  inadequately 
answered  when  attempted,  was  that  on  the  German 
coal  trade.   This  Is  significant.   It  betrays  a  defici- 
ency in  gec^^phical  analysis.   One  aim  in  setting 
a  special  subject  including  only  parts  of  certain 
countries,  was  to  show   the  necessity  for  such 
analysis.   The  answers,  not  merely  to  that  question  ' 
but  also  to  others,  made  it  plain  that  the  candi- 
dates thought  of  each  country  as  carrying  on  trade 
with  other  countries;  as  if  they  were  all  separate 
units,  not  nali^g  the  fact  that  the  external  trade 
of  diflfnent  countries  is  merely  the  a^fregate  result 
of  a  gteat  number  of  individual  and  local  needs. 
If  a  Gennan  mannlactnier  wants  cod,  and  knows 
he  can  get  what  he  wants  nx»t  cheaply  jost  across 
the  border,  it  does  not  occur  to  him  to  omslder 
that  remote  parts  of  Germany  may  be  remarkably 
well  supplied  with  coal ;  and  similarly,  a  German 
coal-master  does  not  seek  to  supply  distant  German 
customers  when  be  can  find  more  profitable  customers 
nearer  at  hand,  or  more  accessible  if  not  nearer, 
though  on  the  other  side  of  a  frontier.  Among 
other  prevalent  misconceptions,  may  be  noted  the 
idea  that  trade  is  of  little  or  no  account  unless  it  is 
external,  above  all  export  trade;  that  coal  and  iron 
ore  are  {^nerally  found  tc^ether;  and  a  most  ex- 
aggerated ctmception  of  the  importance  of  inland 
iratenirays.    The  navigability  of  the  Thames  to 
Lechlade  was  again  and  again  referred  to  as  a 
matter  of  importance  in  relation  to  the  leading 
features  of  the  trade  of  London.   It  was  disappoint- 
ing to  find,  again  and  again,  in  papers  of  this  stage. 


HIS 

places  stated  to  be  in  a  '  good  portion*  for  trade. 
Candidates  ought  to  understand  that  such  state- 
ments are  of  no  value.  What  is  required  in  such 
cases  is  a  statement  of  the  geographical  circum- 
stances, that  is,  the  local  conditions  and  place  rela- 
tions, that  make  a  positkHi  <  good '  for  trade.  The 
majority  of  candidates  furnished  no  sketch-maps, 
good  or  bad,  and  thaeby  lost  marks." 

With  regard  to  the  Elementary  Stage,  he 
says  :— 

"  The  number  of  candidates  this  year  showed  a  de- 
cline of  more  than  30  per  cent,  on  the  number  of  last 
year,  but  the  standard  of  preparation  was  for  the 
most  part  much  more  satisfactory.  The  candidates 
fell  naturally  into  groups,  in  some  of  which  the  state 
of  preparation  left  little  to  be  desired,  while  in  others 
it  was  quite  the  reverse.  In  more  than  one  of  the 
better  groups  the  chief  defect  that  remained  to  be 
remedied  was  the  lack  of  the  power  of  broad  geo- 
graphical description.  In  those  groups  the  most 
defective  answers  were  those  to  the  first  qaesticn, 
which  asked  primarily  for  a  description  illostrated  by 
a  sketch-map  of  me  out  of  three  counties,  each  of 
which  has  well-marked  distinctive  features,  and 
secondarily  for  some  particulars  with  regard  to  the 
chief  town  of  the  county  described.  Tbe  following 
may  be  taken  as  a  typical  answer  from  one  of  the 
groups  referred  to,  an  answer,  it  should  be  mentioned, 
taken  from  a  paper  which  was  on  the  whole  a  very 
good  one, indicating  decided  intelligence : — '  Aberdeen 
mannlactures  woollen  goods,  carpets,  machinery  of 
many  kinds,  notepaper  and  envelopes,  chemicals,  and 
has  the  largest  comb  factory  in  the  world.'  Now, 
even  if  all  that  is  true,  these  burdensome  details  are 
nninstructive,  nneducatimial,  and  non-geographical, 
and  the  enumeration  of  them  does  not  make  up  for 
the  entire  absence  of  description,  for  the  omission 
of  any  mention  or  indication  of  the  Grampians,  and 
for  tbe  defects  of  a  sketch-map  which  showed 
nothing  but  an  indifferent  outline  and  the  direction 
of  the  Dee.  Such  answers  indicate  too  great  depen- 
doice  on  text-books  and  books  of  reference.  The 
remedy  is  to  cultivate  the  habit  of  learning  as  much 
geography  as  possible  directly  from  the  map,  and 
setting  forth  what  is  learnt  in  significant  sketch- 
maps,  however  rough  these  may  be." 

As  to  Shorthand,  the  examiner  considers 
that  the  work  on  the  whole  was  good,  though 
many  candidates  failed  to  obtain  the  Advanced 
standard  who  might  have  successfully  tried  for 
the  Intermediate.  As  to  the  Intermediate 
Stage  he  says 

"A  month  or  two  devoted  to  speed  practice 
should  enable  most  of  those  who  failed  in  this  stage 
to  take  a  high  pl^e  in  the  next  examinatioo,  the 
failures  being  due  less  to  want  of  acquaintance  with 
the  system  than  to  lack  of  training  in  writing  quickly 
from  dictation.  Many  students  over-estimate  their 
attainments,  as  far  as  speed  of  writing  goesi^pr  are 
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pretnatorely  sent  up  for  examinatioii  (7  tbeir  teaclien 
in  the  hope  that  th^  may  straggle  throngh  and  add 
another  pass  to  the  credit  of  the  school.  *  Hasten 
slowly  '  is  a  golden  rule  for  the  shorthand  student.'* 

•  As  regards  the  Elementary  Stage,  looking 
upon  it  entirely  as  an  elementaiy  test  for 
students  who  have  not  finished  their  studies, 
he  considers  that  the  general  result  is  highly 
satisfactory. 
The  examiner  in  Typewriting  says .^^ 
"  I  have  never  examined  a  better  set  of  papers  tha» 
those  of  the  candidates  who  submitted  thnnsdves  for 
the  senior  test.  The  explanation  of  this  excellent 
result  is  to  be  found  in  the  fact  that  numerons  h<4ders 
of  Ae  Society's  medals  and  First-class  certiGcates 
awarded  for  Typewriting  in  prenous  years  under  the 
late  examination  scheme  came  forward  as  contestants 
for  the  more  valuable  medals,  prizes,  and  certificates 
offered  in  the  new  Senior  Stage.  The  majority  of 
the  papers  bore  unmistakeable  evidences  of  sound 
and  careful  training  supplemented  by  actual  basi- 
ness  experience.  The  number  of  failures  is  attribut- 
able not  so  much  to  lack  of  knowledge  as  to  incapacity 
to  write  b^ond  a  very  low  speed — a  senior  candidate 
should  be  capable  of  operating  at  an  average  speed  it 
40  words  per  minute." 

As  to  the  Intermediate  Stage,  he  says 
"  The  quafity  of  the  work  submitted  may  be  coo* 
sidered  satisfactory,  but  not  so  the  quantity.  Until 
more  adequate  facilities  are  afforded  students  for 
practice  in  the  acqnirement  of  manipulative  dexterity, 
no  substantial  increase  in  the  First-class  passes  can  be 
]6oked  for.  An  average  speed  of  30  words  per  minute  ts 
expected  in  this  stage.  I  advise  that  more  attention 
be  given  to  the  drafting  of  simple,  clear,  and  concise 
answers  to  theoretical  questions  dealing  with  type- 
writing and  office  work  allied  thereto,  and  thoee 
appliances  employed  as  auxiliaries  to  the  writing 
machine.  Such  training  might  form  matter  Tor 
home  study,  and  certainly  would  prove  of  real  valaoi, 
especially  if  the  students*  exerdses  are  carefully 
scrutinised  and  tka  weak  points  noted  and  noade 
material  for  farther  study.  The  answers  to  the  theory 
questions  snbmitted  by  too  many  candidates  give 
evidence  of  want  of  training  in  thinking,  the  sine  qua 
non  of  successful  teaching.  Attention  is  also  directed 
to  the  fact  that  caadidates  were  in  many  instances 
hampered  with  defective  machines,  «r  madiines  fitted 
with  exhausted  ribbons  or  pads." 

In  both  cases  many  candidates  showed  a 
good  deal  of  carelessness,  and  the  examiner 
quotes  a  number  of  blunders,  which,  though 
many  of  them  are  amunng,  show  a  sad  lack  of 
common  sense  on  the  part  of  the  candidates. 
As  to  the  Elementary  Stage  he  thinks 

"The  Introduction  of  the  Theory  Paper,  and  the 
more  searching  test  imposed,  has  led  to  a  perceptible 
diecrease  in  the  number  oT passes.  This  year's  figures, 


however,  compare  favonnUy  widi  Aoae  of  1903. 
Now  tkat  the  character  of  the  test  is  c«nmon  kaov- 
ledge,  an  improvement  nuqr  be  anticipated  next  jar. 
There  are  indications  that  typewriting  cUmoobs 
will  be  better  equipped  than  heretofore,  mote  paitini- 
larly  in  reference  to  appliances  for  imparting  instnc- 
tion  in  office  procedure  as  allied  to  typewriting.  I 
recommend  that  more  time  be  devoted  to  reading 
from  manuscripts,  and  that  students  be  trained  to 
observe  also  that  theory  questions  covoing  tke 
examination  syllabas  be  given  as  home  study,  Soch 
a  method  of  procedure  is  the  only  way  of  prevcntiB{a 
repetition  of  such  ignorance  as  was  displayed  in  tk 
answers  to  tfae  questions  given  this  }-ear." 

In  Economics  the  examiner  reports  that  ihe 
iMOlbR'  of  candid«t«i  it  ilie  Advanced  afl 
IntntnediAte  SUg««  showed  a  sUght  incnait 
on  the  number  m  the  one  grade  tn  tlie  ^iLritM 

year,  in  ihi-  Advanced  Stage  the  geAod 
level  of  w  ork  was  ^od ;  in  the  IntermediitE 
it  was  not  SO  fi&tld^oty.  Candidateswoidd 
do  well  to  eonsidet  carefully  the  racsninp  of 
each  qiiestioii  before  tlwy  attenipt  to  anawec  t  \ 
otherwise  their  answers  are  apt  to  be  entirely 
off  the  point.  More  attention  needs  to  \k 
paid  to  economic  histtjry. 

The  cjcaminer  in  Precis -writing  thinks  tilt 
1^  -lilga  proportion  of  failures  is  chiefly  due 
^  Iftf^  yiii,nd|dR|W  entered  for  Ibe 

AOnwed'  vMo  itodA  probably  hm 
been  better  advised  if  Ihey  had  entered  for  the 
Intermediate  Stage.  The  work  done  by  the 
candidates  who  obtain  FirEt-cIufil  oM^fioriltf 
oTi  this  occasion  was  very  gooicj. 

In  the  Intermediate  Stage  fae  t&MASk  "^ 
indifferent  handwriting  and  vdint  of  «e*tBffl 
contributed  to  many  of  the  foilurea,  'b«  iBBtt 
of  iheni  Stfem  to  be  principally  due  to  lack  of 
experience  and  ioabilttj-  to  yrasp  the  rflaiUv 
importaoce  of  statements. 

Theexa^iiixHH-  in  Commercial  I^w  coosidfls 
tliat:— 

"  The  quality  of  the  papers  wa^,  as  nu^t  be  o- 
pccted,  extreme[y  uneven;  wbile  some  of  the  b*t 
papers  were  altogether  creditable  to  ibeii  M*tait 
then  were,  «t  Ui«,attMr^c^  tH^^^dc. |p|^|^' 

wotk  of  candidatcf  in  a  legal  SBtfect :  ndi  u 
strodcnu  misipelUag,  e.g.,  'G-u^*  fcr  ^Gaactti:' 
and  ia  mUiy cases minor inaCcuTaries  io  sp«>lli£g«Ud 
reflect  no  cretSt  on  the  care  of  thr  c^Ddidiie  St 
accuracy  ;  mistransJatioiUDf  the  n^3\im.  ;r  >■ 
were  rife.  '  l.el  the  buyer  In?  ;f«jif.'  .inJ  "Kp 

One  can  give  llinl   m  li'wh  he  hjs   n"[  ^'ot ,' 
.-hoivcd  that  [be  candidaie  had  noi  senisusiy  o*- 
fjidered  the  meaning  at  sH. 
••WfacTc  tHfteis  iM7M^b4(lKRMM9iHT 
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inched  a  ftir  avenge ;  althoa^  there  is  fteqaratly  a 
conridoable  lUquiity  between  those  yika>  just  scraped 
thnmgli  and  those  who  just  fiuled  to  get  a  First- 
class;  this  is  inevitable." 

In  Accounting  and  Banking  the  examiner 
notes  that  as  this  is  the  first  year  of  examina- 
(ioa  in  this  subject,  there  can,  of  course,  be  00 
comparison  with  previous  records.  On  the 
whole,  the  knowledge  shown  by  the  candidates 
was  fair,  and,  though  61  failed  to  obtain  a 
place  there  were  few  utterly  bad  papers,  while 
many  of  the  papers  placed  in  the  First-class 
(though  the  percentage  of  First*class  is  small) 
evidenced  considerable  knowledge  and  ability. 

Coming  now  to  the  modem  language  sub- 
jects, the  French  examiner  says  that  in  the 
Advanced  Stage : — 

"  The  general  results  were  good.  Several  sets  of 
answers  were  remarkably  well  done  thiooghoat. 
Thoagh  an  extensive  knowledge  of  commercial  fVench 
was  shown  by  a  fair  proporti<m  of  the  candidates,  this 
fiart  of  the  work  was  not  so  good  in  general  as  might 
be  desired.  M£ny  of  the  essays  written  by  stndeots 
aiming  at  a  First-class  certificate  were  sensible,  and 
expressed  in  good  French;  few  could  be  deemed 
weak.  The  number  of  ill-prepared  students  was 
rather  large.  Many  of  those  who  presented  them- 
selves for  examination  in  this  Stage,  should  have 
entered  for  the  Istemediate  Stage." 

Of  the  Intermediate  Stage,  he  remarks 
that  :— 

"  Tfae  work  on  the  wbc^  was  highly  satisbctoiy. 
In  many  instances,  the  exercises  were  tA  an  excep* 
tionally  high  <»der  of  merit.  The  trandstion  InKU 
French  into  EngUA  was  generally  good,  and  that 
Irom  English  into  French  buiy  so.  A  good  know- 
ledge of  conuneicial  French  was  shown  by  a  con- 
siderable proportion  of  the  candidates.  As  a  role, 
the  grammatical  questions  were  well  handled,  but 
rather  too  many  defective  answers  were  given  to  the 
<[nestions  on  adjectives  and  verbs.  The  number  of 
rejections  was  not  very  large,  and  that  of  absolute 
failures  was  small." 

The  paper  in  the  Elementary  Stage  was,  as 
before  remarked,  a  little  easier  than  that  of 
last  year,  and  the  number  of  failures  was  con- 
sequently less. 

**  The  tnuslation  from  French  into  En^ish  was 
Henenlly  good;  though  that  fitm  English  into 
French  was  not  equally  commendable.  In  dealing 
with  the  coGunercial  tetters,  too  many  candidates 
gave  literal  renderings.  More  attention  to  commer- 
cial phraseology  is  desirable.  In  most  cases  the 
grammatical  questions  were  well  answered,  but  the 
4]Desti(Hi  on  the  uae  of  pionouna  did  not  often  receive 
adequate  treatment.  The  idiomatic  and  commercial 
phrases  were  very  well  translated  by  a  few  candi- 
i^Btes,  but  this  portion  of  the  work.l^  much  to  be 


desired.  The  ^eral  results  were  good,  and  indi- 
cated caicAil  teaehfaig  and  intdUgent  stndy." 

The  examiner  in  Gennan  remarks  on  the 
Advanced  Stage  that — 

"The  papers  were  very  unequal  in  quality.  The 
best  were  really  brilliant  efforts,  but  a  lai^  propcur- 
tion,  even  of  Uie  better  piqiets,  contained  mistakes  in 
elementary  grammar  rules,  sndi  as  inversion,  govern- 
ment of  cases  by  ivepositlons,  &c.  Many  candidates 
read  the  que8ti(»is  carelessly,  and  so  made  mistakes 
which  thty  mi^t  Casfly  have  avoided.   At  least  ten 

the  cmdidates  showed  m<»e  courage  than 
cieti<Hi  in  attempting  an  Advanced  paper.  On  the 
other  hand  eight  candidates  obtained  over  90  per 
cmt.  of  the  marks.  More  attention  should  be  paid 
to  style,  both  in  English  and  in  Gennan.  Expressions 
like  '  did  not  ought '  were  abundant,  and  split  in- 
finitives enjoyed  an  enviable  popularity.  Some 
candidates  have  original  views  on  spelling  and 
puBctoaticm." 

In  the  Intermediate  Stage,  he  says  that— 
"  The  papers  on  the  whde  were  satisfactory.  Few 
rose  above  mediocrity,  but  only  a  small  percentage 
were  quite  devoid  of  merit.  Tlic  translaticm  into 
<^eiman  was  the  chief  stumbling  block.  Ignorance 
of  particular  words  is  a  small  matter,  but  ignorance 
of  the  use  of  cases  and  the  ctmJugatioD  of  verbs 
is  a  bar  to  success  in  any  examination,  however 
elementary.  It  must  be  remembered  that  without 
grammar  it  is  impossible  to  write  Gennan  or  any 
other  kind  of  prose.  Candidates  who  coin  forms 
like  liebtest,  musxt.  Sec,  who  are  unaware  that 
datives  plural  end  in  — n,  and  who  show  no  respect 
for  the  three  concords,  are  ill-advised  to  sit  for 
examination.  It  is  also  useful  to  remember  that  a 
translation  which  is  unintelligible  cannot  be  right, 
and  that  even  Chinamen  do  not  usually  janmey  *  by 
boot  on  a  canal,'  or  recdve  Europeans  '  yapping  with 
outstretched  mouths.'  Much  cardessneas  was  shown 
in  the  transaction  of  words :  Veitel  Itztg  appemd 
fome  scores  of  times  as  Bdtd  Issig,  and  Shanghai 
and  Macao  underwent  strange  metamorphoses.  The 
same  superficiality  accounts  for  sotne  curious  render- 
ings of  Missionare  and  Assecuraieury  who  are  re- 
peatedly identified  with  miDionaires  and  monkey- 
owners.  Similarly,  a  confusion  of  Binnen  and 
'Bimen  makes  BiMTun?utttdel  into  ajriaries.  It  is 
not  necessary,  as  some  candidates  have  done,  to 
write  the  English  translation  in  German  script.  The 
effisct  is  more  quaint  than  ^xaaiug," 

Of  the  Elementary,  he  remarks  that : — 
"The  translation  both  into  German  and  into 
English  was,  on  the  whole,  intelligently  done.  But 
there  was  a  striking  weakness  in  grammar,  due, 
perhaps,  to  excessive  devotion  to  conversational 
methods.  Some  candidates  seemed  to  be  unacquain- 
ted with  the  terminology  of  grammar,  or  they  could 
hardly  have  confused  declension  with  compariMm, 
propositions  with  conjunctims,  dmple  with,  com- 
pound teases.  If  the  B(|n@{t}«y<J@€g«diw 
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were  better  aiid«atood,  many  cancUdates  wbo  fidled 
in  tnuulatkm  might  ~  hsve  tecognised  familiar  roots' 
under  a  thin  disguise:  a  small  vocabidaiy,  jodi- 
cioosly  used,  vill  go  a  long  vay.  Some  faHnres 
were  probably  doe  less  to  sheer  ignorance  than  to 
inability  to  make  use  of  knowledge  actually  possessed. 
There  were  some  excdknt  sperimens  of  Gennan 
script." 

In  Italian,  on  the  whole,  the  greater  number 
of  papers  showed  a  thorough  study  of  the  sub- 
ject, and  many  candidates  in  the  Advanced 
Stage  showed  a  good  knowledge  of  cotmner- 
cial  language. 

In  Spanish,  the  examination  was  satis- 
factory, and  here  again  the  majority  of 
the  candidates  on  the  Advanced  Stage 
showed  a  good  knowledge  of  commercial 
technicalities. 

The  Portuguese  examiner  was  generally  well 
satisfied  with  the  work,  and  thought  that 
the  Advanced  candidates  were  well  up  to  the 
standard. 

In  Russian  and  Danish  the  number  of  can- 
didates were  very  few,  but  the  ^tork  on  the 
whole  showed  promise. 

Ia  Hindustani  nO  candidates  entered  for  the 
Advanced  Stage.  As  to  those  who  entered 
for  the  Intermediate  Stage,  the  examiner 
remarks : — 

"  Candidates  must  not  rely  solely  upon  an  ordinary 
coUoquial  knowledge  of  Hindustani,  but  should  en- 
deavour to  become  more  thoroughly  acquainted  with 
the  language  by  carefully  studying  its  grammar,  and 
by  learning  to  write  the  native  characters  with  ease 
and  accuracy.  They  should  also  acquire  a  know- 
ledge of  idiomatic  phrases,  and  of  the  more  polished 
style  of  composition;  and,  for  this  purpose,  they 
should  read  some  of  the  text-books  usually  prescribed 
for  examinations  at  home  and  ataxiad." 

In  Japanese  also,  there  were  no  candidates 
in  the  Advanced  Stage,  and  though  the  paper 
was  of  set  purpose  made  extremely  easy, 
the  work  of  the  candidates  was  not  very 
satisfactory.  It  is  evident  that  the  students 
had  not  learned  the  Japanese  alphabet 
(Kaoa),  and  the  examiner  remarks  that  to. 
master  the  Japanese  language  it  is  essential 
for  the  students  to  learn  it  by  the  Kana,  which 
consists  of  only  46  phonetic  signs.  If  any  one 
learns  the  Japanese  by  Roman  character,  he 
will  never  acquire  the  real  pronundatton,  as  all 
foreigners  have  a  tendency  to  read  and  to  pro- 
nounce it  according  to  the  phonetic  spelling  of 
their  own  language. 

The  results  in  Handwriting  and  Correspon- 
dence (Stage  I.)  were   the  best  since  the 


examination  was  started  in  1901,  and  compare 
favourably  with  last  year's  results. 

Theory  of  Music. 

These  examinations  are  divided  into  two  sub- 
jects. Rudiments  of  Music,  and  Harmony^  h 
the  former  subject,  an  Elementary  and  a 
Higher  certificate  is  given  ;  in  the  latter,  there 
is  also  an  Intermediate  certificate. 

The  papers  were  as  usual  sent  out  with 
those  for  the  Intermediate  Grade  of  the  Cmd- 
mercial  Knowledge  examinations,  and  the 
examinations  were  conducted  under  precisely 
the  same  conditions. 

The  examinet  reports  that  for  the  Elemen- 
tary certificate  in  Rudiments  of  Music,  there 
were  225  papers;  173  passed  and  52  Med. 
Nine  papers  gained  full  marks,  and  99  gamed 
at  least  90  per  cent,  of  the  maximum  number. 
The  failures  were  owing  mainly  to  want  of 
knowledge  of  intervals,  and  of  how  to  trans- 
pose. 

Fot  the  Higher  certificate,  there  were  150 
papers;  121  passed  and  39  failed,  ^ve 
gained  full  marks,  and  56  gained  at  least  90 
per  cent,  of  the  maximum.  On  the  whole  the 
result  was  very  satisfactory.  The  weakest 
points  were  in  the  analysis  of  keys,  transposi- 
tion, and  the  transcription  of  twelve-eight  to 
four-four  time. 

For  the  Elementary  certificate  in  Harmony, 
of  the  64  papers  received  53  passed,  1 1  failed, 
7  gained  full  marks,  and  34  gained  90  per 
cent,  or  over.  The  ungrammatical  part  writing^ 
in  the  "  filling-in "  exercises  was  the  chirf 
cause  of  failure. 

Of  the  51  papers  received  for  the  Inter- 
mediate certificates  35  passed,  16  failed,  none 
gained  full  marks,  and  6  gained  90  per  cent,  or 
over.  It  seems  that  this  recently  established 
grade  is  hkely  to  be  a  useful  stepping  stone 
to  the  Higher  certificate.  Weakness  ms 
sometimes  displayed  in  the  harmonizatioa 
of  the  cadential  phrases  submitted.  Stu- 
dents at  this  stage  should  learn  by 
heart  the  common  approaches  to  well 
known  cadences  such  as  those  given  in 
the  question. 

Of  the  50  papers  rec^ved  for  the  Higher 
certificate  34  passed,  16  failed,  none  gained 
full  marks,  and  13  gained  90  per  cent,  or  over. 
Almost  all  the  failures  were  owing  to  the 
ineptness  of  the  harmonization  of  the  melodies 
given.  It  is  safe  to  say  that  "some  candidates 
would  be  much  shocked  oii^eariDg,tfae  "  har- 
mony" they  W8(gteaed  b5«5^<g41aaniioDy 
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-cannot  be  devised  unless  the  mind  can  conceive 
the  effect  of  what  is  written.  Ear  training  in 
chords  and  harmonic  progression  is  the  only 
rational  path  to  success. 

Practice  of  Music. 

The  practical  examinations  in  Music  were 
held  this  year  from  June  19  to  July  5,  eleven 
days  in  all. 

In  all,  437  candidates  entered,  and  of  these 
4  iS  were  examined,  a  decrease  of  138  as  com- 
pared with  last  year.  There  were  319  passes 
and  99  failures. 

The  following  w^ e  the  subjects  taken  up  : — 
Piano,  singing,  violin,  violoncello,  viola,  and 
clarinet.  343  entered  for  the  piano,  257  of 
whom  passed ;  55  entered  for  the  violin,  of 
whom  47  parsed ;  3  entered  for  the  violoncello, 
all  of  whom  passed ;  14  entered  for  singing, 
of  whom  9  passed ;  a  entered  and  passed  for 
the  viola,  and  one  fbi-  the  clarinet.  No  medals 
were  awarded. 

The  examiners  reported  that  the  chief 
causes  of  failure  to  secure  a  certificate  were 
owing  to  the  non-observance  of  good  touch 
and  tone,  exaggerated  accent,  or  inability  to 
perform  the  music  at  the  recognised  pace. 
There  were  also  some  cases  where  the  candi- 
date showed  inadequate  knowledge  of  the 
minor  scales,  whilst  others  were  quite  unpre- 
pared with  them.  In  several  respects,  indeed, 
there  was  evidence  of  want  of  care  in  reading 
the  printed  conditions. 

Viva  Voce  Exauinations  in  Modern 
Languages. 

During  the  present  year  23  examinations 
have  been  held  in  London,  Manchester,  and 
Bristol. 

At  these  examinations,  681  candidates  pre- 
sented themselves,  of  whom  503  passed  (83 
with  distinction]  and  179  failed.  The  languages 
taken  up  were  French,  German,  Spanish,  Portu- 
guese and  Italian.  The  last  named  language 
was  added  this  year  to  the  list. 

The  results  of  previous  years  are  as  follows  :— 


Flue  (rf  BiutlnattoB. 


Fttmek:— 

Cronch  -  and  Council 
School  

WlllMdm  Polytechaic. 

Acton  and  Chismck 
Poty  technic  

Manchester  Education 
Committer   

Birkbeck  Collegs  (Can- 
didates from  LondoB 
Potytechnkc)  

Batteraea  PolTtechnic 
(Caodidateifram  Lou 
don  Polytechnics)  

L.C.C.  Even  in  f  School, 
Sussex-  road,  B  ri  xton. . 

L.C.C.  Erenin^  School, 
Queon '  ■  -  road,  Dalston 

L  C.C.  Evening  School, 
Choumert-  road,  Peck- 
ham   

L.C.C.  EveninK  School. 
Tottenham  rd.,  Kings- 
land   

L.C.C.Bveoiiig  School, 
Plotwh-road,  Clap- 
ham  Junction  

L.C.C.  Evening  School, 
Offord-road,  Barns- 
bury   

L.C.C.  Evening  School, 
Queen  's-roaa,  Dalston 

Merchant  Venturers' 
Tochnlcal  CoU<«e, 
Briitpl   

Cerman  :— 

Mancheitcr  Education 
Committee   

Cl^  of  London  College 
(Candidatoefrom  Lon-' 
don  Polytechnics)  

X,.C.C.  Evening  School, 
OfTord  road,  Barns- 
bury   

L.C.C.  Evening  School. 
Queen 's-roaa,  Dalston 

Merchant  Venturers' 
Technical  College, 
Briitol   

SPanUk  .'— 

Manchester  Education 
Committee   

"  HuBh  Myddelton," 
L.C.C.  School,  Clerk- 
cnwcll  

BorttgutM  : — 
Manchester  Education 
Committee   

"  Hugh  Myddelton  " 
LC.C.  School,  Clerk- 
cnwell  


March  aq. 
March  30. 

March  31. 

May  16. 

May  30  &  31. 

Juno  t. 

June  14. 

JUM  15. 

June  16. 

June  17. 

June  19. 

June  iStitq. 
July  10. 

July  II  Be  13. 

May  19. 

May  31. 

June  39, 
July  6. 

July  13. 

May  17. 
July  ir. 

May  15. 
Joly  IS. 


:m 


40 


1  ,ao 

6  i  13 

19 

47 
3  i  'o 

45 

4 
6 

6 

9 

5 

3 
4 


83  i4'9 


Number 
Esamlmd. 


1902    280 

1903   

1904    54*> 


Passed. 

302 

324 
375 


FaOod. 

165 


The  following  is  a  complete  list  of  the  Vivti 
Vbce  Examinations  held  during  1905 : — 


The  following  are  the  examiners*  reports 
for  French,  German,  and  Spanish 

French. — *'  502  candidates  were  examined.  Of  these 
44  passed  with  distinction,  333  passed,  and  125 
failed.  The  number  of  candidates  examined  was 
larger  than  in  any  previous  year.  In  readnig,  the 
improvement  was  particularly  ntailud^  in  veni  few 
cases  did  the  camUdates  fiiiAihB%.LlQQlgij^ 
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centre  there  were  some  dictation  eKrcises  which  were 
practically  fanltleu  and  a  few  were  perfect.  Id 
4«mal  cues,  however,  candiidates  wlio  gowened 
with  tolerable  fluency  did  not  send  up  good  exercises 
in  dictation.  The  mark  of  distinction  was  earned  by 
a  lair  proportion  of  the  candidates,  and  the  majority 
conversed  readily  and  sensibly  on  topics  of  general 
■interest.  The  students  exhibited  much  keenness  and 
■enthusiasm.  The  general  results  were  good  and 
tended  to  show  that  the  training  had  been  sound  and 
•tborough."  , 

German.--**  133  candidates  were  examined.  Of  these. 
30  paised  with  distinction,  62  passed,  and  41  failed. 
The  Rstdts  of  the  examinations  diow  an  aO-rouod 
uaprovement  on  those  of  last  year.  Ala^ernumber 
«r  candidates  was  examined,  and  the  percentage  both 
of  passes  and  distinctions  was  considerably  higher. 
The  dictati(»is  were  on  the  whole  much  better  than  in 
previous  years,  yet  there  were  still  a  few  cases  of 
candidates  with  a  good  knowledge  of  the  language 
and  considerable  power  of  expression  who  were  imable 
to  write  a  passage  of  German  without  making  many 
elementary  mistakes  in  orthography.  Yet  taken  alto- 
gether the  results  were  very  good,  and  testified  to  the 
cb<NY«ghly  efficient  and  practical  nature  of  the 
German  teaching  in  the  institations  concerned,  while 
fiwoung  at  the  same  time  another  refntation  of  the 
<mce-hdld  theory  of  English  inability  to  leam  to  q>eBk 
foreign  languages." 

Spanish. — "I  am  pleased  to  be  able  to  report  very 
favourably  00  the  result  of  the  Spanish  viva-voce 
examination.  The  reading  of  a  Spanish  passage  was 
generally  satisfactory.  Several  exercises  in  dictation 
were  fantless.  The  great  majority  of  the  candidates 
understood  fluent  speech  and  conld  express  themsdves 
fuently  and  correctly  on  the  various  tofHcs  discussed. 
Out  of  the  37  candidates  who  presented  themselves 
for  the  examination  25  luve  passed,  7  with  tUstinc- 
4ion;  the  conversatibnal  knowledge  of  tlie  latter  was 
nmarkabfy  good.  On  the  whole  the  result  of  the 
examinations  is  most  encouraging." 

Examinations,  1906. 

With  regard  to  the  Examinations  for  1906, 
very  little  change  in  the  Programme  is  pro- 
posed. The  only  alteration  of  any  importance 
is  in  Shorthand.  Formerly  all  the  different 
stages  of  Shorthand  were  taken  on  the  same 
■evening.  The  different  stages  will  now  be 
taken  on  two  evenings  :  Advanced  (First-class 
150,  Second-class  120  words  per  minute),  and 
Xlementary  (50  words)  on  one  evening;  Inter- 
mediate (First-class  100,  Second-class  80  words) 
4)n  ^ptlier. 

The  alterations  originally  proposed  have 
"been  considerably  modlBed  in  view  of  the 
-opinions  expressed  by  the  various  local  Com- 
mittees, and  their  executive  officials,  to  whom 
<hey  were  submitted.   It  is  hoped  that  the 


system  now  adopted  may  meet  the  re^ve- 
ments  of  the  majority  of  the  candidates. 

Swedish  has  been  added  to  the  list  of  sub- 
jects in  the  Advanced  and  IntenneiUate  Stages, 
and  the  examination  in  Danish  will  in  fiitwe 
be  in  Danish  and  Norwegian. 

All  the  other  subjects  will  be  the  same  as 
last  year.  It  may  be  hoped  that  a 
number  of  candidates  may  be  attracted  to  the 
subjects  of  Japanese  and  Hindustani,  and 
perhaps  some  may  be  induced  to  enter  for 
Chinese,  a  subject  which  has  been  in  the  Pro- 
gramme for  a  good  many  years  without 
attracting  any  entries. 

It  may  be  well  to  point  ont  that  though  the 
classification  of  the  Examinations  was  modified 
last  year,  its  character  remain  unaltered. 
The  papers  now  set  are  of  the  same  character 
as  those  of  the  previous  years,  which  «iU 
therefoiei  as  hitherto,  form  a  useful  guide  to 
the  natiure  and  scope  of  the  Examinatioos. 


nVDIAN  RAILWAYS  IH  1904.* 
This  annual  report  contains  iofbnnatioa  of  geoBil 
intoest  to  the  communis,  in  addition  to  its  mtnoUlf 
detailed  retnms  trftbe  nature  of  the  tnffic  earned  bf, 
and  items  of  expenditure  incmred  on,  varions  IndiaB 
railway  systems.  Some  interesting  patticolan  aie 
afforded  respecting  the  Indian  coal  industry  dsriif 
1904,  when  the  total  output  from  the  collieries  in 
India  and  Burma  amounted  to  8-23  miUioD  tons 
against  7*44  million  tons  in  1903.  The  exports  of 
Indian  coal  to  Indian  ports,  principally  Calcutta  Is 
Bombay,  Karadii,  and  Madras,  rose  from  l^^ 
mUIitm  tons  to  1*45  ndUion  tons,  or  by  aio^ 
tons,  and  those  to  pMts  outride  India  indaiBin 
Bnima  frun  273*87  thousand  torn  to  896-81  tnoamJ 
tons,  or  by  173-01  thousand  tons,  principaUy  to  Ras> 
goon  and  Ceylon.  The  impwts  of  coal  from  Ik 
United  Kingdom  roseirom  133*71  thousand  tons  to 
174-71  thousand  tons,  or  by  41,030  loos,  and  ikox 
from  other  countries,  from  30*43  thousand  toss  to 
79*  i  7  thousand  tons,  or  by  48*74  tlioasand  tons.  Has 
was  probably  due  to  the  iall  in  value  of  coal  ia 
England  and  low  freights. 

The  total  quantity  of  Indian  coal  consumed  by 
railways  during  the  year  1904  increased,  Iram  S'SB 
miUion  tons  to  2-45  million  tons,  or  by  250^ 
tons,  while  the  amount  of  foreign  coalt  caummtA 
fdl  &om  17*70  thooaand  t<ms  to  17-43  thomaad 
tons.  The  improvement  in  the  traffic  in  coalcanitd 
by  railways  was  due  principally  to  the  inaesse  of 
604-49  UAnisand  tons  Ud  Rs.  20-34  UKb  recaideil 
by  the  Eaet  Indian  Railway,  owing  to  largo-  deqwids 
from  colliery  stations  .far  foreign  railways  and  Cor 
export.   On  the  Bengal-N^pnr  RaHway  Uie  qiaality 

*  Admhlttralioa  ftapvK  «■  Hw^UUw^  im  IwS^  iC 
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carried  increased  bjr  106*25  thousand  ttms,  bat  the 
earnings  were  less  hy  Rs.  i'l2  lakhs. 

Exrept  in  regard  to  cotton,  the  crops  of  which 
were  adversely  affected  by  unseasonable  rains,  there 
were  general  increases  in  the  amount  of  agricultural 
produce  carried.  There  was  a  large  increase  of  i-iS 
million  tons  and  Rs.  12377  lakhs  in  the  wheat  traffic 
included  under  "grain  and  pulse,"  which  is  chiefly 
attributed  to  good  crops  and  to  an  increase  in  the 
export  demand.  A  brisk  export  trade  in  linseed  and 
rape  and  mustard  seeds  increased  the  traffic  under 
"  oil-seeds "  by  165,000  tons  and  Rs.  16-62  lakh;. 
Under  "  grain  and  pulse,"  rice  in  the  husk  also 
showed  an  increase  of  235,000  tons  and  Rs.  II-32 
lakhs,  consequent  on  a  bumper  harvest  fai  Burma  and 
a  brisk  movement  of  (he  commodity  to  Bombay. 

From  the  broad  standpoint  of  financial  success,  the 
result  of  the  working  of  State  and  Guaranteed  rail- 
ways for  the  year  1904  was  a  net  gain  to  the  State  of 
263-22  lakhs  of  rupees,  the  largest  yet  obtained  tn 
any  year,  after  meeting,  in  addition  to  the  expenses 
of  working,  all  charges  foe  interest  on  capital  outlay 
by  the  State  and  on  capital  raised  by  companies, 
and  aUo  the  annuity  payments  for  railwaj-s  pur- 
chased by  the  State,  including  both  interest  and  the 
portion  that  represents  redemption  of  cafntaL  This 
is  the  fifth  year  in  succession  in  which  there  has 
been  a  surplus.  After  exduding  the  portion  of  the 
annuity,  payments  representing  redemption  of  capital, 
Rs.  95'02  lakhs,  the  surplus  to  the  State  for  the 
year  1904  amounts  to  Rs.  358*24  lakhs.  It  is  to  be 
noted  that  even  this  understates  the  real  surplus 
derived  from  the  railways  open  to  traffic,  as  the 
interest  charges  include  the  interest  on  outlay  on 
lines  under  construction,  which,  if  these  lines  were 
being  constructed  by  private  enterprise,  would  be 
charged  to  the  ca^Mtal  account. 

The  remainder  of  the  r^ort  is  mainly  technical 
in  its  contents,  and  it  veil  maintains  the  rqmte 
earned  by  Indian  Government  statistics  for  their 
plentitnde  of  detail  and  laboured  accuracy. 


AUSTRALIAN  MARKET  GARDENING.* 

There  is  an  extensive  field  in  the  Commonwealth 
for  systematic  market  gardening,  as  conducted  in 
Europe  and  America.  In  many  places  the  bulk  of 
the  vegetable  supply  is  in  the  hands  of  Chinese 
growers,  who  adopt  intense  methods  of  cultivation, 
too  often  sacrificing  (puKty  to  quantity.  Althongh- 
ringidariy  patient  and  tBdnstrioos,  the  ddnese  gener- 
ally adhere  to  somewhat  ptimititive  modes  of  nosing 
their  crops,  nudy  producing  vegetabks  eqnal  in  siie 
or  flavour  to  those  exhibited  by  wldte  settlers  at  pro- 
vincial agricultural  shows.  Many  of  these  exhibits 
would  have  a  fair  chance  of  securing  prizes  in  the 
United  Kingdom,  bat  the  inducements  afforded  by 
(Mttal  coitivalion  prevent  settlers  fiom  giving  much  ' 

•  Communicated  bjr  lit.  Jobd  Flainiser,  of  Sydnej, 
Kew  South  Wales. 


attention  to  other  crops,  hawe^'er  proraising.  Wittk 
the  progress  of  railway  and  tramway  extension,  the- 
opportunilies  at  the  command  of  the  market  gardener 
naturally  become  increased,  and  by  the  adoption  of 
improved  methods  of  production,  bis  labours  should 
pro\'e  sufficiently  remunerative.  There  are  at  present 
few  statistical  details  of  the  industr}',  but  it  has  been 
estimated  that  in  the  Commonwealth  there  are  be- 
tween 34,o03  and  35,000  acres  under  crop,  the  annual 
value  of  the  production  being  about  ^^820,000.  Every 
known  land  of  European  vegetable  can  be  easily 
raised  in  some  part  or  other  of  Australia.  Cabbages,, 
cauliflowers,  celery,  beans,  peas,  water  cress,  radishes, 
&c.,  an  plentiful  in  metropolitan  and  snbnrbatL 
markets,  but  the  supply  is  seldom  in  excess  of  tbe- 
demind.  Almost  every  description  of  edible  root 
thri^'es  in  suitable  localities,  and  amongst  other  minor 
crops  may  be  mentioned  turnips,  mangold  wurzel,. 
onions,  arrowroot,  carrots,  parsnips,  chicory,  and 
beetroot.  Turnips  and  onions  often  produce  heavy- 
crops,  1,613  tons  of  turnips  having  been  obtained 
from  316  acres,  and  400  tons  of  onions  from  192 
acres.  Tbt  latter  are  mostly  of-  the  ordinary  kinds^ 
the  Spanish  varieties  being  somewhat  sparingly 
grown.  Leeks  and  spring  onions  find  a  ready 
market.  Mangold  wurz*I  has  given  252  tons  fronk' 
35  acres,  while  89  acres  under  chicory  have  given 
3,578  cwU  Sugar  t>eet,  the  cultivation  of  which, 
in  Europe  has  asiumed  such  enormous  proportions^ 
thrives  remarkably  well  in  many  [^aces,  but  its  culti- 
vation for  other  than  agricultural  purposes  remains, 
limited,  although  its  value  for  the  production  of 
sugar  has  been  fully  recognised,  the  Victorian  State 
Government  hav-ing  expended  upwards  of  ;£[oo,oco. 
in  an  endeavour  to  de^-elop  the  beetroot  sugar 
industry.  Austrafian  beetroot  has  fumishedr  so  iar 
as  analytic  tests  are  cooceraed,  results  superior  to- 
those  obtained  in  aay  other  part  of  the  world. 
Passng  to  mariiet  gardening  pnq>er,  it  may  be- 
mentioned  that  peas  and  beans  are  grown  for  hard 
fodder  for  horses,  as  well  as  for  table  use.  The  peas, 
are  gathered  wtien  perfectly  dry,  and  are  also  used 
for  fattening  pigs.  Those  intended  for  the  table 
i  iclude  all  the  best-knowa  varieties.  The  same  may 
be  said  of  French,  broad,  and  other  beans.  Cucum- 
bers of  superior  quality  are  easily  grown,  as  are, 
pumpkins  and  melons,  which,  as  a  rule,  are  exceed- 
ingly prolific  and  make  excellent  jams.  In  the  country 
districts  they  are  la^;ely  utilised  as  food  for  cattle- 
and  pigs,  the  spaces  between  rows  of  vines  or  fruit 
trees  in  vineyards  and  orchards  being  used  tor  th^r- 
cultivation.  Potatoes  are  grown  ia  all  the  States.. 
In  1903  tfaeie  were  116,112  acres  under  crop,  the 
production  being  449,383  tons.  In  1904,  88,967  cwt. 
of  Australian-grown  potatoes  were  exported  to  over- 
sea countries  from  the  Commonwealth,  mostly  fronk 
Victoria  and  Tasmania.  Systematic  cultivation  on 
an  extenuve  fcalc  would  enable  the  local  markets  to- 
become  more  efficiently  supplied,  and  a  valuable  export 
trade  in  vegetables,  both  fi«sh  and  praervcd,  to  be 
l»«ilt  up.  Digitized  by  GoOglC 
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Incandescent  C'uj.— Thirty  years  ago  it  was  not 
thonglit  that  the  London  Argand,  giving  a  den^ty  of 
3-2  candles  illuminating  power  per  cubic  foot  of  ordi- 
nary i6-candle  gai,  iroald  be  surpassed  in  its  power 
of  develofnng  light  from  the  combustion  of  coal  gas, 
and  as  a  burner  capable  of  universal  adoption,  yet  a 
<]uarter  of  a  century  later  the  Welsbach  mantle  was 
gi\-ing  a  light  of  80  candles.  Of  recent  years  it  has 
been  taken  for  granted  that  the  complete  substitution 
■of  electricity  for  gas  in  the  lighting  of  streets  abd 
-dwelling-houses  was  only  a  question  of  time,  and 
when  the  Court  of  Common  Council  decided  some 
time  ago  to  substitute  gas  for  electricity  for  the 
lighting  of  certain  portions  of  the  City  of  London 
■the  announcement  was  received  with  surprise. 
But  the  experiment  was  very  successful,  and 
now  the  Council  ba^'e  returned  to  gas  lighting  in 
<^en  Victoria-street,  Queen-street,  Lower  Thames- 
street,  Monument-street,  and  Fleet-sbeet.  In  Fleet- 
street  the  Gas  Light  and  Coin  Company  have  charge 
«f  the  new  inftallation,  and  it  is  claimed  that  the 
street  is  better  lighted  at  a  cost  at  the  rate  of  ;f  207 
fwr  annum  than  it  was  by  the  electric  arc  lamps 
-which  cost  j^3i2  a  year.  And  the  eipcrience  of 
the  other  streets  named  above  is  said  to  be  «mil3r, 
a  better  light  being  given  at  something  like  22  per 
<;ent.  less  cost.  In  lighting  one  of  the  great  objects 
to  be  attained  is  uniformity  of  illumination,  and 
the  avoidance  of  harsh  shadows ;  and  althoogh  the 
fas  lamps  are  not  so  powerful  as  the  electric  arcs, 
they  are  more  nomeront,  and,  therefore,  give  a  more 
•c%-enly  distributed  0amination,  with  absence  of  heavy 
shadows,  ttx  light,  too,  as  given  from  gu  homed 
in  incandescent  mantles  on  the  high  presstire  S3mtem, 
lias  a  greater  penetrative  power  in  a  fog,  a  vety 
important  con^deration  in  cities  with  the  fog  capacity 
■of  London.  The  struggle  between  incandescent  gas 
and  electricity  for  the  purposes  of  lighting  invoh-es 
iiuge  interests.  At  present  it  would  seem  that  gas 
lias  the  advantage,  at  any  rate  so  far  as  outdoor 
lighting  is  concerned,  both  in  respect  to  cheapness 
and  penetrative  power,  but  in  connection  with  domestic 
lighting  it  has  to  be  remembered  that  gas  Ugbtiag 
injures  home  decoratitm,  furniture,  &c.,  more  than 
dectricity,  and  matches  have  to  be  used. 

Dairy  Machinery. — A  striking  point  in  connection 
with  the  Dairy  Show  just  closed  was  the  indication  of 
a  growing  desire  for  cleanliness  in  the  transmission  of 
flnilk  from  the  cow  to  the  consumer.  For  example, 
■one  exhibit  was  that  of  an  improved  can  for  the 
carriage  of  milk  from  the  farm  to  the  shop.  It  has 
no  seams,  is  comfdetely  smooth  on  the  inside,  and 
has  coonded  comers,  so  that  there  are  no  crevices,  as 
with  the  older  patterns,  for  dirt  and  bacilli  to  collect 
in,  and  it  is  very  easy  to  clean.  In  another  exhibit  by 
another  firm  the  same  principle  is  applied  to  the 
milk  and  cream  cans  used  by  dairymen  for  the  supply 
of  their  CBStotoers.   Here,  too,  the  object  is  to  avoid 


any  receptacles  for  dirt  by  putting  the  milk  nto  a 
veasd  stamped  in  (»ie  piece.  For  some  time  past  a 
mflk  company  doing  business  in  the  west  of  Lflndoa 
has  used  glaas  bottles  for  this  pnrpoaei^  bat  tbe 
breakage  is  so  great  that  bottles  conM  never  be 
generally  used.  And  so  in  other  directions,  wftb 
chums,  cream  separators,  and  the  like,  invcntiflD  is 
aiming  at  what  may  be  called  the  better  avoidance  of 
dirt  by  means  of  improved  machiDcry.  It  is  to  be 
noted  that  Ireland,  which  not  long  ago  was  so  mudi 
behind  the  rest  of  the  United  Kingdom  in  tbe  adop- 
tion of  improved  methods  of  maDnbctare,  is  now 
w^  to  the  front.  The  improvemoit  m  Iridi 
methods  during  the  last  ten  years  has  been  qnite 
exceptional,  improvemoit  in  nuunifactore,  pacMng, 
&c.  This  is  largely,  if  not  entirely,  due  to  the  edo- 
caftional  ^»ta  of  the  Irish  Agricultural  Department, 
directed  by  Sir  Horace  Finnkett.  and  the  growth  of 
cO'Operation  in  the  form  of  creameries.  Fwgiwfc 
farmers  still  lag  in  tbe  rear.  They  sfaonld  study 
Danish  and  other  Continental  practice  if  thqr  woald 
know  what  co-operation  can  do. 

Cotton  Production. — Mr.  Egerton,  the  Governor 
of  Lagos,  and  Commissioner  of  Southern  Nigeria, 
speaking  in  Liverpocd  last  wedi,  told  the  Chamber 
(mT  Commerce  of  that  city  tbat  in  his  opinion  tbe 
British  Cotton  Growing  Assodatioa  made  a  wittahf 
at  tbe  outset  in  trying  to  cultivate  oottut  iIm  iimlwi 
on  a  large  scale  in  West  Afnca.  They  coold  not 
hope  to  grow  cotton  on  the  sea  coast.  It  is  neeei- 
sary  to  get  to  tbe  drier  climate  of  the  interior  befbce 
it  can  be  grown  successfully,  and  there  the  native 
should  be  encouraged  to  grow  cott<Hi,  and  ta^it 
how  to  grow  it  successfully.  Mr.  £gert<Hi*s  opinion 
as  to  cotton  prospects  on  the  West  Coast  of  Africa 
is  fully  borne  out  by  a  repoit  just  presented  to  the 
Department  of  Commerce  and  Labour  of  tbe  Uohtd 
States.  According  to  this  report,  in  Siora  Leone  the 
Association  tried  American  seeds,  bnt  the  plaalatiM 
was  not  a  success.  Under  favonraUe  eonditiam 
Stenn  Letme  might  produce  140,000  bales,  bat  for 
the  next  ten  years  it  is  not  expected  tbat  this  cohtj 
will  export  more  than  6,000a  year.  Noitbein  Nigeria, 
with  a  population  of  20,000,000,  and  a  soil,  modi  of 
it,  admirably  suited  to  the  cultivation  of  cotton,  it 
doing  ndlhiflg  in  ihc  vaiv  of  vi>Ut)ti  gioi^iiii;,  Lagn, 
Southern  Xigfiiki,  ihn  *^<.']rl  Co:ia\.  Siena  Ivewa*?,  tad 
I' innil,ii:i,  aicz  caj>abLe,  says  iLe  report,  of  proluciil 
3^a,0uu  tijilc^  but  for  ibettefct  eight  ye^n  not  mmv 
than  ico,ooo  can  be  expected  hetwam  tbm.  I^ifc 
□f  tianspoitadon  fadliiies,  bihI  laboano^  -m  dA 
tocks  ahead  af  the  cotton  mltivatilMI  VO.  tbaVHt 

Cwit,  1:^  ASm^  m  m»  jmjf.        ipMto-«r  tt* 
MdL  jlmmfA  tnt.  banirtiilwff  UtSk^w 
WH^ti'liV  MM^Impvid  mi  looa  Ga» 
a^ait%sMk  m  ^ab«~illilMtkbpQMib^  ta  iki 

£ilVfa4  nt|fl(ll  to        limitetl  revenaflVOf 
c^emcdt  to  uip^ly  tbem.   l^MgiM  im.9bmi^  Oi 
iiiiK^  >!  uilway,  and  ypaflg  of-  Mtnlan  hp»b« 

aaiicLioned. 
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A  Hint  to  Im'fntors. — The  attention  of  inventors 
may  be  usefiiUy  directed  to  the  importance  of  the 
early  patenting  of  their  inventions  in  Japan,  or  rather 
such  of  them  as  aie  concerned  with  the  trade  of  the 
Par  East.   Imitations  in  Japan  of  foreign  inventions 
not  protected  there  by  patent  are  not  uncommon, 
Inventions  hitherto  regarded  as  having  no  direct 
bearing  rai  the  trade  of  the  Far  East  may  turn  out  to 
have  much  to  do  with  it,  and  unless  inventors  patent 
their  Inventions  quickly  they  may  find  it  too  late 
•when  they  become  aKve  to  the  necesnty  of  patenting. 
Hie  Japanese  Patent  Bnreau  places  in  its  library  the 
official  patent  gazette  of  the  foreign  country  contain- 
ing the  description  of  an  original  invention,  after 
■which  such  invention  is  unpatentable,  and  comes 
under  the  clause  "publicly  known,"  as  covered  by 
article  2  of  the  Japanese  Patent-law. 

Tfu  Hop  Industry. — In  a  recent  reference  in  the 
Journal  to  the  cultivation  of  bops,  it  was  said  that  it 
is  usually  in  the  short  cropping  years  that  the  losses  of 
other  years  are  made  up,  and  that  you  cannot  lay 
down  any  rule  that  because  a  crop  is  a  small  one 
therefore  it  !>hall  be  a  good  or  bad  one,  or  because  it 
is  a  large  one,  therefore  it  shall  be  good  or  bad.  The 
-experience  of  the  present  year  illustrates  this  truth. 
Almost  up  to  the  time  of  gathering  the  1905  crop 
was  one  of  the  most  promising  on  record,  then  came 
a  fortnight  of.  very  bad  weather,  with  the  result  that 
vhilst  the  total  yield  of  hops  is  exceptionally  large, 
<he  quality  leaves  much  to  be  desired,  and  it  is  quality 
which  is  tlie  determining  factor  in  rdation  to  profits. 
""The  losses  sustained  by  growers  this  3rear"  says  a 
report  from  Canterbury,  "  are  serious,  and  a  large  re- 
-dactioD  of  acreage  is  certain  to  take  place  "  ;  that  is  to 
5ay  in  a  year  of  the  brightest  promise  almost  up  to 
harvest  tinne,  the  actual  result  ia  so  disappointing  that 
lieavy  losses  will  be  incurred.   Hop-growing  is  <me 
of  the  most  speculative  of  indnsbfes,  as  is  shown 
■anev  this  year. 

Wheat  Cultivation  and  Imports. — It  is  too  soon  as 
yet  to  say  whether  the  remu^iable  increase  in  the 
area  under  wheat  in  1905  will  be  followed  by  another 
increase  in  the  coming  cereal  year.  This  increase 
may  be  looked  for  if  fanners  are  persuaded  that  prices 
will  go  higher  again,  and  there  would  seem  to  be 
some  ground  for  the  opinion  that  there  will  be  no 
sustained  fall  in  prices,  notwithstanding  present 
low  quotations.  The  world's  wheat  crop  this 
year  is  rather  larger  than  it  was  last  year, 
but  much  more  than  the  enthc  excess  is  accounted 
for  by  the  United  States  and  Canada,  yet  the 
shipments  fixml  those  conntries,  taldng  the  first 
«]eveD  wedu  of  the  [vesent  caeal  year,  show  a 
a  dectvase  of  30-6  per  cent,  from  a  year  ago,  whilst 
other  countries  shipped  35  per  cent.  more.  Taking 
the  thirteen  weeks  of  last  year  ended  September  14, 
the  exports  from  the  United  States  and  Canada 
Amounted  to  15,396,117  bushels,  and  from  all  other 
cotmtiiea  to  69,078,000  bnshds;  the  fignres  this  year 


for  the  same  period  are  respectivdy  11,783,373  and 
87,152,000.  We  are  at  the  present  time  drawing 
otu-  main  wheat  supplies  from  four  countries,  British 
India,  Russia,  the  Argentine,  and  the  United  States. 
Last  year  British  India  sent  us  nearly  six  nullion 
quarters,  and  it  is  hardly  likdy  that  qiumtity  will  be 
much  exceeded,  if  It  is  equalled,  this  year.  The 
imports  from  Russia  may  be  expected  to  be  less, 
and  if  the  imports  from  the  United  States  continue 
to  shrink,  Argentina,  and  the  other  wheat  ex- 
porting centres  are  not  likdy  to  make  np  tlie 
deficiency. 

Insurame  Business  and  Inspection. — ^The  insurance 
scandals  disclosed  before  the  Fricke  Committee  can 
hardly  fail  to  add  materially  to  British  insurance 
hnsiness  in  the  United  States,  and  to  diminish  pro- 
portionately American  insurance  in  the  United  King- 
dom. Four  American  societies  have  done  an  immense 
Insorance  business  in  this  country.  Not  long  ago  one 
of  them,  the  least  imptntant,  but  doing  a  very  large 
bunness,  fell  into  disfavour  for  reasons  that  were 
shown  to  be  adequate;  this  was  fdlowed  1^  sharp 
American  criticism  of  a  second  of  the  societies,  which 
most  have  been  prejudicial  to  its  English  business, 
and  now  three  of  the  four  are  more  or  less  concerned 
in  the  discreditable  disclosures  made  to  the  Com- 
mittee, And  yet  official  inspection  of  insurance  com- 
panies affairs  is  sui^>osed  to  be  much  more  com- 
plete in  the  United  States  then  in  the  United 
Kingdom.  Here  under  the  Life  Assurance  Act. 
1870,  and  its  amendments,  each  company  issuing 
policies  must  deposit  with  the  Board  of  Trade  every 
)ear  its  revenue  account  and  bahmce-sheet  of  the 
preceding  year,  and  must  at  fixed  intervals  cause  an 
investigation  of  its  financial  condition  to  be  made  1^ 
an  actuary,  and  furnish  the  public,  through  the  Board 
of  Trade,  with  the  detailed  results.  In  the  United 
States  the  laws  enact  still  more  minute,  and  much 
prompter  report  to  the  Insurance  Departments  of  tho 
States,  and  e\'ery  annual  statement  is  required  to 
^^tow  the  results  of  an  actuarial  investigation,  so  that 
the  fullest  information  concerning  the  business  in  any 
year,  and  the  condititm  of  each  of  the  companies  is 
made  public  early  in  the  following  year.  Neverthe- 
less ndsappropriations  seem  to  have  been  committed 
upon  an  immense  scale,  although  the  solvency  of  none 
of  the  incriminated  companies  is  questioned. 

Insurance  in  Home  Offices.— It  is  noteworthy  that 
hitherto  whilst  the  life  assurance  business  done  by 
the  leading  American  societies  in  the  United  King- 
dom has  been  very  large,  the  amount  of  life  assur- 
ance done  by  British  offices  in  the  United  States 
has  been  insignificant.  It  is  different  with  fire  in- 
surance. The  fire  insurance  business  of  fotngn  com- 
panies in  the  United  States  was  con^iaratively  small  ^ 
until  1870,  but  thirty  years  later  the  annual  collec- 
tion of  premiums  by  twenty-four  British  companies 
amounted  to  35,226,610  dols.   Whether,  on  the 
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gainers  by  their  American  business,  is  questionable. 
Be  that  as  it  may.  the  recent  disclosures  of  American 
methods  or  management  most,  for  a  time  at  least, 
check  the  growth  of  American  insurance  businera 
in  the  United  Kingdom.  The  comparative  gain 
should  be  great  to  induce  people  in  the  United 
Kingdom  to  insure  in  societies  over  whose  manage- 
ment they  can  have  no  control  «4iatever. 


OBITUARY. 


Earl  Fortescue.  —  By  the  death  of  Ijxi 
ForteiKoe,  which  took  jdice  on  the  loth  inst.,  at 
his  seat,  Castle  Hill,  South  MoUon,  the  Society 
loses  one  of  its  oldest  members,  and  one  who  for 
many  years  took  a  very  active  part  in  its  work.  As 
Viscount  Ebrington  he  joined  the  Society  in  the  year 
1854,  and  in  the  same  year  be  became  a  member  of 
the  Council,  and  its  Chairman,  in  wbicb  capacity  he 
deli\'ered  the  opening;  Address  of  the  lOist  Session 
of  the  Society  in  November,  1854.  He  remained  a 
Vice-President  of  the  Society  until  1857.  He  pre- 
sided at  several  of  the  meetings,  took  part  in  di^^ 
diacninons,  and  on  several  occasions  contributed  to 
Xhayoumal.  The  ill  health  brought  on  by  illness 
contracted  in  the  Crimea,  where  he  went  after  thf ' 
war  with  a  view  of  improving  the  conditions  of  the 
hospitals,  led  to  his  giving  up  much  of  his  active 
woik  in  connection  with  the  Society,  as  well 
as  in  other  deparlmeots  of  public  life  ;  but 
bis  interest  in,  and  attachment  to,  the  Society 
never  flagged,  and  be  took  occasional  part  in  its 
proceedings,  though  he  never  again  served  on  the 
Council  after  his  retirement  in  1857.  As  late  as  18S6 
he  took  part  in  the  discatsion  on  Mr.  Willis-Bund's 
paper  on  "Fisheries."  He  was  bom  in  1818,  and 
was  educated  at  Harrow,  and  Trinity,  Cambridge. 
He  was  elected  a  Member  of  Parliament  in  1841,  and 
represented  Plymouth,  Barnstaple,  and  Marylebonr^ 
until  his  retirement  in  1859,  in  which  year  he  was 
called  to  the  Upper  House  in  his  father's  barony  of 
Fortescue.  Two  years  later,  in  1861,  be  succeeded  to 
the  earldom.  He  held  se\'eral  minor  political  offices, 
but  the  condition  of  his  health  prevented  bis  t,n  kin- 
more  active  share  in  the  work  of  the  Govemmeni. 
was  always  known  as  a  staunch  advocate  of  edacaiion* 
and  of  sanitary  improvement.  Commencing  Jile  wi  9 
Whig,  he  always  remained  a  persist ent  wSm)BV»  dif 
Libera]  principlea,  though  he  sqwnUed  hiioKir  Itom 
his  party  on  the  Eastern  question  of  iS'fi  79- 
Until  the  end  of  his  life  he  lemaioed  ft  X-iiwnd. 
Unionist. 


GENERAL  NOTES. 


Esparto  Grass  —In  his  report  on  the  trade  Qfthe 
Regency  of  Tunis  (No.  3492,  Annual  Ssffes)  Mr. 


Consul-General  Berkeley  says  that  a  new  company, 
called  La  Soc{£t£  Franco- Africaine  des  Pltes  d'Alfi^ 
has  been  found  to  undertake  the  local  mannfiKtme- 
of  paper  from  esparto  grass  bymeansof  a  new  proceaB> 
discovered  by  a  French  chemist,  M.  de  Montessns. 
At  present,  Algeria  and  Tunisia  export  annually  about 
200,000  tons  of  this  grass,  which  is  almost  exclusively 
shipped  to  the  United  Kingdom.  The  new  process, 
consists  in  rendering  soluble  the  gum  and  re^a  con- 
tained in  the  grass  by  means  of  fermentation  produced 
by  bacteria.  The  grass  is  then  washed  in  a  carbonate 
solution,  so  as  to  separate,  intact  and  free  from  foreign 
bodies,  the  cellular  fibres  which  constitute  a  paste 
similar  to  that  used  in  the  United  Kingdom  for  the 
manufacture  of  paper.  This  fermentation  |»oces5  is 
said  to  give  exactly  the  same  results  as  the  British 
process,  and  it  u  allied  that  it  will  reduce  the  present 
manuftctoring  price  by  175  francs  per  ton.  It  is  not 
improbable  that  the  company  will  seek  to  obt^ 
special  advantages  for  the  collection  of  the  esparto 
grass  which  they  will  need. 

Artificial  Silk.  —  There  seems  to  be  a 
considerable  demand  for  artificial  silk  for  em- 
broidery and  tiimmiogs,  and  several  manufac- 
tories have  been  started  in  Lyons  with  a  view  to 
producing  it  on  a  large  scale— a  factory  at  Izeiux 
(Loire)  employing  the  Givet  sj-stem,  which  treats 
cotton  cellulose  with  salts  of  copper;  factories  at 
Feyzin  (Rhone)  which  follow  the  system  of  Char- 
donnet ;  a  factory  employing  the  Valette  system ; 
and  a  factory  in  the  Department  of  Ard^che  for  the 
manufacture  of  "Viscose,"  product  obtained  from 
the  cellulose  of  wood  pulp  without  nitrxtioik 
Referring  to  the  progress  of  the  industry,  Mr. 
Consul  Liddell  (Xo.  63S,  Miscellaneous  Series)  says 
that  time  only  can  show  which  of  these  different 
s}'stems  is  most  successful,  bat  in  the  meantime 
it  is  not  unlikely  th^  over-production  wiH  take 
place. 

GlVbb  Lanhs  Act,  1888.— For  some  yean  after 
the  pasnng  of  this  Act  the  transactions  ancier  it  were 
smalL   The  number  of  cases  in  iHiich  the  asdstaace 

of  Che  ykm<i  ti^  i(ifimm-mmtmm\ 

nectkib  xiHltl  lite  iSB^  1 
'  years  after  tbe  coBitn'CTicenient  of  [he 
per  annum  only.    In  the  three  ycir^;  tl 
jver^ifie-  r!u:)il".'T  of  f'-'mj'U'k'd  lr;iTi'*:v;'i--'n.i  n'l-e  !'■'  "" 
per  ttnnuin,  wljile  in  tlie  (biL-e  jx'iirs  iijo?.^  iti-ea* crape 
was  1  Jj.  the  fitjurr*  of  the  pa^t  year  aiurmrHinj^  \.,  rry 
v)««'  thfio.  162,  covering  2.835  >u?^>  the  aggn^t 
ilHKAasfriiwHr  bdagj£'l35.G58.   In  1903^  icwmIh, 
i«ltjnpdriiic  «it79  •et^  4Rre  oiiM  osl*  ribd  Hr 
pBR^iiifr^Httef  .^kid  #0  £6^^,  TlwuMjaflV 
lb»«Kd«l-CMS  ttsOinA  ta  vesptet  of  ihe  Glebft  t««k* 
Jict  darjag  the  fai»rial  y«r  iff>y^  i^pk 
These  facts  and  figares  sre  taken  from  Alajor  P.  H. 
Craigie's  rqport  to  the  Bcwd  of  Agnculhire 
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CANlt>R  LECTURES. 

RESERVOIR,  FOUNTAIN,  AND  STYLO- 
GRAPHIC  PENS. 
By  jAUEs  p.  Maginnis, 

A.lf.lii«.C.E.,  M.In>t.MMh.E. 

Lecture  I. — Delivered January  23,  1905. 
Ancient  WKrriNc  Implements.  . 

There  does  not  appear  to  exist,  except  on 
the  shelves  of  the  Patent  Office,  any  systematic 
record  of  what  has  been  done  to  produce  the 
elegant  and  perfect  writing-  instrument  of  to- 
day, known  as  the  "  Fountain  Pen." 

It  is  probably  to  many  unknown  history,  but 
on  the  other  hand,  a  large  number  of  persons 
must  be  well  acquainted  with  what  has  been 
done  in  the  past  to  perfect  the  writing  imple- 
ments which  have  become  so  familiar  to  all ; 
for  in  these  days  of  advancement  it  would  be 
difficult  to  find  anyone  incapable  of  using  a 
pen. 

Many  inventors,  and  some  of  these  of  the 
first  rank,  have  devoted  much  time  and  in- 
genuity to  the  subject,  with  the  object  of 
producing  a  reliable  instrument. 

It  will  perhaps  astonish  some  of  ray  audience 
when  I  refer  to  early  inventions,  as  there  is  a 
general  belief  that  fountain  pens  are  of  quite 
modem  date. 

The  time  at  my  disposal  will  not  permit  of  a 
complete  reference,  but  I  shall  endeavour,  by 
short  description,  drawings  and  photographs, 
to  present  most  of  the  leading  types,  more  or 
less  in  detail,  and  1  have  been  enabled,  to  a 
great  extent,  to  do  this  by  the  generous  assist- 
ance of  leading  manufacturers  in  England, 
the  United  States,  and  elsewhere,  who  have 
readily  placed  valuable  information  at  my  dis- 
posal for  the  purposes  of  these  lectures. 

It  is  necessary  to  emphasise  the  fact,  that  I 
merely  speak  as  an  outsider,  a  man  In  the 


street,  from  the  unbiassed  standpoint  of  one 
who  finds  recreation  and  instruction  in  en- 
deavouring to  ascertain  the  why  and  the  where- 
fore  of  articles  of  utility.  I  have,  therefore, 
no  axe  to  grind,  unless  it  be  to  call  the  atten- 
tion of  the  younger  members  of  my  audience  to 
the  pleasure  to  be  derived  from  the  occupation 
of  tracing-the  history  of  inventions. 

To  trace  the  history  of  fountain  pens,  is  the 
primary  objective  I  have  in  view,  but  I  think 
that  a  hasty  risumi  describing  the  growth  of 
writing  implements  generally  from  early  days, 
would  perhaps  make  the  subject  a  little  less 
prosaic,  and  to  some  extent  reduce  the  result 
of  my  research  to  something  more  interesting 
than  a  mere  catalogue  of  inventions,  however 
instructive  such  a  catalogue  might  be. 

In  D'Israeli's  "Curiosities  of  Literature" 
we  read  :  "  When  men  bad  not  yet  discovered 
the  art  of  recording  events  by  writing,  they 
planted  trees,  or  they  erected  rude  altars,  or 
heaps  of  stones  as  remembrances  of  past 
events."  And  again:  "Hercules  probably 
could  not  write  when  he  fixed  his  famous 
pillars." 

Stylus  and  Tabula. — ^As  long  as  people 
wrote  upon  tablets  covered  with  wax,  they  were 
obliged  to  use  a  style  or  bodkin,  made  of  bone, 
metal,  or  some  other  hard  substance.  A  curious 


Fig.  I. 


drawing  in  a  fine  manuscript,  once  the  property 
of  Charlemagne,  and  now  preserved  in  the  pub- 
He  library  of  the  ancient  city  of  Treves,  on  the 
Moselle,  furnishes  the  illustration  (Fig-o-)  here 
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shown  of  a  tabula  held  by  a  handle  in  the  left 
hand  of  the  scribe,  exactly  resembling  the  old 
horn  book  of  our  village  schools.  The  surface 
ii  covered  with  wax,  to  be  inscribed  by  the 
metal  style  held  in  the  right  hand.  These  styli 
were  sometimes  surmounted  by  a  knob,  but 
frequently  were  beaten  out  into  a  broad  flat 
etaser  used  to  press  down  and  prepare  the 
waxen  surface  for  a  new  inscription.  The 
stylus  here  shown  illustrates  both  knob  and 
eraser,  or  burnisher.   (Fig.  3.) 


or  small  hard  canes  of  the  size  the  largest 
swan  quills,  which  they  cut  and  slice  in  the 
same  manner  as  we  do  quills,  but  they  give 
a  much  longer  nib."  These  canes  or  reeds 
are  collected  along  the  Persian  Gulf,  in  a 
large  fen.  They*  are  cut  in  the  month  of 
March,  and  when  gathered  are  tied  1^  in 
bundles  and  buried  for  six  months,  when 
they  harden  and  assume  a  beautiful  poUsh 
and  colour — a  mixture  of  black  and  yellov. 
Kone  of  these  reeds— Chardin  says— are  cd- 
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Ancient  Kouan  Sttlus. 


When  it  became  usual  to  write  with  coloured 
liquids,  scribes  employed  a  reed,  and  later, 
quills  or  feathers.  It  is  rather  astonishing  that 
there  is  no  authentic  record  as  to  the  precise 
kind  of  reeds  the  ancients  used  for  writing, 
though  writers  mention  the  places  where  they 
grew  wild,  and  where  it  is  highly  probable 
they  grow  still.  It  is,  however,  reasonable  to 
suppose  that  the  same  reeds  are  used  even 
at  the  present  time  by  all  the  Oriental  nations, 
for  it  is  well  known  that  among  the  people  of 
the  East,  old  manners  and  instruments  are 
not  easily  banished  by  new  modes  and  new 
inventions. 


lected  in  any  other  place.  As,  he  says,  they 
make  the  best  writing  pens,  they  are  trans- 
ported throughout  the  whole  East. 

Although  the  reeds  were  split  and  formed  to  a 
point  like  our  quills  (Fig.  3},  it  certainly  was  not 
possible  to  make  such  clean  and  fine  strokes, 
nor  to  write  so  long  and  so  conveniently  with 
them,  as  one  can  with  quills.  The  use  of 
them,  however,  was  not  entirely  atiaodooed 
when  people  began  to  write  with  quills,  which 
in  every  country  can  be  procured  from  a  bird 
extremely  useful  in  many  other  respects.  Had 
the  ancients  been  acquainted  with  the  art  of 
employing  goose-quills  for  this  purpose,  thqr 
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Reed  Pen — as  still  used  in  the  East. 


Reed  Pen, — Most  authors  who  have  treated 
on  the  history  of  writing  have  contented 
themselves  with  informing  us  that  '*  a  reed 
was  employed,"  but  the  genus  of  grasses 
called  by  the  ancients  "  Calamus "  and 
"Arundo"  is  more  numerous  in  species  than 
the  genus  of  grasses  to  which  their  com 
belonged.  A  writer— Chardin— speaks  of  the 
reeds  which  grow  in  the  marshes  of  Persia, 
and  which  are  sold  and  much  sought  after  in 
the  Levant,  particularly  for  writing.  Chardin 
says,  '*  Their  writing  pens  are  made  of  reeds. 


would  undoubtedly  have  defeated  to  Minerva, 
not  the  owl.  but  the  goose. 

A  writer  in  the  fifth  century  states  that 
Theodoric,  King  of  the  Ostrogoths,  was  so 
illiterate  and  stupid  that  during  the  ten  yean 
of  his  reign  he  was  not  able  to  learn  to  mite 
four  letters  at  the  bottom  of  his  edicts.  For 
this  reason  the  four  necessary  letters  were  art 
for  him  in  a  plate  of  gold,  and  the  plate  being 
laid  upon  paper  formed  a  stencil  from  whici) 
he_is  said  to  ha^^^^^^d@(g|t^^4^  with  a 
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This  account  is  not  improbable,  for  history 
tells  us  that  almost  about  the  time  of 
Theodoric  the  Western  Empire  was  governed 
by  the  Emperor  Justin,  who  also  could  not 
write,  and  who  used,  in  a  like  manner,  a  piece 
of  wood  having  letters  cut  in  it,  but  in  tracing 
them  out  he  caused  his  hand  to  be  guided  by 
one  of  his  secretaries. 

The  English  word  "pen,"  the  French 
"plume/*  and  the  German  " feder "  all  sig- 
nify the  same  thing,  a  "  wing  feather."  There 
ire  many  traces  that  quills  were  used  as 
ATiting  instruments  by  the  ancient  Romans. 
Perhaps  the  earliest  specific  allusion  to  the. 
quill  occurs  in  the  writings  of  St.  Isidore,  of 
!>eville,  early  in  the  seventh  century. 

For  a  long  time  goose  quills  were  solely 
used,  but  afterwards  the  wing  feathers  of 
swans,  turkeys,  peacocks,  and  crows  were 
requisitioned.  The  goose  quill,  described  by 
Byron  as — 

Nature**  noblest  gift,— my  grcygooM  quill ! 
Slave  of  my  thonxlits,  obrdient  to  my  will. 
Torn  from  thy  parent  bird  to  form  a  pen. 
That  mighty  inatrumcnt  of  little  men  I 

x-as  until  C830  almost  the  only  hind  of  pen  in 
general  use,  but  it  must  not  be  supposed  that 
pens  made  of  various  metals  did  not  exist 
many  years  previous  to  1830. 

It  is  recorded  that  the  Patriarchs  of  Con- 
stantinople, under  the  Grei'k  Empire,  were 
accustomed  to  sign  their  allocutions  with 
tubular  pens  of  silver,  similar  in  shape  to 
the  reed  pens,  which  are  still  used  by  the 
Oriental  nations.  The  Chinese  and  Japanese, 
however,  write  with  a  brush  or  hair  pencil 
dipped  in  Indian  ink- 
Other  writers  of  the  seventh  century  refer  to 
quills  in  a  vague  manner,  and  it  is  not  quite 
:Iear  whether  feathers  or  reeds  are  meant. 
Men  of  letters,  well  versed  in  such  matters, 
assure  us,  fixHn  comparison  of  manuscripts, 
:hat  writing  reeds  were  used  along  with  quills 
n  the  eighth  century,  at  least  in  France,  and 
hat  quills  first  began  to  be  common  in  the 
linth  century. 

In  convents,  it  is  said,  reeds  were  retained 
or  the  writing  of  texts  and  initials  of  manu- 
scripts, whilst  for  small  writing,  quills  were 
:verywhere  employed.  This  statement  must 
)e  taken  with  reserve,  as  it  is  probable  that 
icribes  and  copyists  would  at  first  endeavour 
o  write  with  quills  in  the  same  style  as  had 
>een  the  custom  when  using  reed  pens,  in 
>rder  that  the  results  might  not  seem  very 
rety  different  from  the  then  usual  style.  And 
vith  quills  one  can  produce  writing  both  coarse 
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and  fine.  About  the  year  1433  writing  quills 
were  so  scarce  in  Venice,  that  it  was  with  great 
difficulty  men  of  letters  could  procure  them. 

Inkhorn  and  Penner. — The  scribes  of  the 
Middle  Ages  frequently  carried  their  writing 
implements  appended  to  their  girdles,  con- 
sisting of  an  inkpot  and  a  case  for  pens.  The 
latter  was  usually  formed  of  leather  softened 
by  hot  water,  and  then  impressed  with  orna- 
ment, and  hardened  by  baking,  This  was  as 
strong  as  horn,  of  which  substance  the  inkpot, 
or  inkhom,  was  generally  made. 

The  drawing  shown  on  the  screen  is  repro- 
duced fi'om  an  engraved  brass  to  the  memory  of 
a  notary  of  the  time  of  Edward  VI.,  placed  in  a 
church  at  Ipswich,  representing  a  penner  and 
ink-horn  slung  across  the  man's  girdle.  It  will 
be  seen  that  they  are  held  together  by  cords 
which  slip  freely  through  loops  at  the  side  of 
each  implement,  the  knob  and  tassel  at  each 
end  preventing  them  from  falling. 

Wriiing  Table  of  a  Arj^e.  —  With  the 
invention  of  the  printing  press  the  very 
laborious  process  of  producing  books  by  hand- 
writing vanished  for  ever.  Imagine  the  work- 
ing table  of  a  scribe,  contemporary  with  the 
invention  of  the  printing  press,  as  depicted 
in  a  picture  in  the  gallery  of  a  museum  in 
Naples.  The  pages  upon  which  he  is  at  work 
lie  upon  the  sloping  desk.  In  the  table  be- 
yond he  has  stuck  his  penknife.  The  pens  lie 
on  the  standish  in  front  of  him.  Bottles  of  ink 
of  both  red  and  black  colours  are  also  there, 
and  an  hour  glass  is  at  hand  to  give  him  due 
note  of  time,  not  necessarily  because  he  was 
in  any  particular  hurry,  for  they  seemed  to 
have  plenty  of  time  in  those  days.  A  pair  of 
scissors  and  a  case  for  a  magnifying  glass 
to  assist  his  sight,  are  also  within  easy  reach. 

Eastern  Writing  Implements,  —  Another 
such  picture  shows  the  writing  materials  and 
implements  as  used  even  to-day  in  Palestine. 
The  scribes  do  not  carry  the  genuine  inkhom 
nowadays,  as  did  the  prophets  of  old,  but 
instead  they  have  an  apparatus  consisting 
of  a  metal  or  ebony  tube  for  reed  pens,  with 
a  cup  or  bulb  of  the  same  material  attached 
to  the  upper  end  to  contain  the  ink.  This 
tube  they  thrust  through  the  girdle  and  cany 
with  them  at  all  times  as  we  cany  our  pencil 
or  fountain  pen,  always  ready  for  use. 

Brass  Recti  Tube  and  Ink  Bulb. — I  am 
indebted  to  my  friend  Mr.  A.  Herv6  Browning 
for  kindly  affording  me  the  opportunity  to 
show  you  this  illustration.  Mr.  Browning  lent 
me  the  original  from  which  Fig.  4  has  bean^ 
photographed.    It  is  an  actual  example  o^^o^ 
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of  these  tubes  and  inkpots,  which  was  shown 
on  the  last  slide.  It  is  made  of  brass,  and 
is  richly  carved  all  over  its  surface.   The  ink 
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used  in  it  was  of  a  semi-fluid  consistency,  and 
in  order  to  prevent  its  flowing  from  the  ink 
bulb  a  piece  of  sponge  was  inserted. 

Portable  Ink  Bottle. — Many  will  remember 
the  general  use,  not  a  great  many  years  ago, 
of  a  glass  bottle  so  formed  as  to  be  safely 
carried  with  its  neck  inserted  in  the  button- 
hole of  a  coat,  and  it  will  be  evident  to  most 
that  it  forms  a  survival  of  the  inkhorn. 

Japanese  Writing  Here,  in  Fig.  5, 

is  an  interesting  photograph  of  the  writing 
box  as  used  to-day  by  the  Japanese,  at 
home  and  in  business.    In  the  centre  of 


the  little  bronze  vessel  seen  beyond.  When 
ink  is  required,  a  little  water  is  poured  od  Ac 
slab,  and  Chinese  or  Indian  ink  is  rubbed 
upon  it  till  of  the  right  consistency,  just  as 
we  engineers  and  architects  rub  up  Indian  ink 
for  the  preparation  of  drawings.  The  mter 
then  fills  one  of  the  pens  which  you  see  in  the 
box,  and  which  are  really  brushes,  and 
ceeds  to  make  the  wonderful  marks  which  in 
his  language  represent  words  and  sentences. 
The  pens  are  made  from  the  hair  of  deer.sable 
or  rabbit,  fixed  in  reeds. 

I  may  here  say  that  I  am  indebted  to  Captain 
Sparks,  of  Duke-street,  Manchester-square, 
for  the  specimens  of  Japanese  pens,  and^ 
to  Messrs.  Yamanaka,  of  New  Bond-street, 
who  very  generously  lent  me  this  writing  box 
as  well  as  the  following  objects. 

Fio.  6. 


Japanese  Pen  Tube  and  Ink  Box  {Bronze). 
—  Of  course  the  Japanese  have  their  portable 
writing  implements.  Fig.  6  shows  the  kind  of 
thing  the  milkman,  the  bak^,  or  the  tax  «4- 
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the  box   is  a   slab  or    palotle  or   stonfii  Itctor  cirdrs  in  his  sa&li  whm  he  grr-^  «in  I 

formed  with  a   slopiuLi   MjrfiicL-,    becoming  rounds,    it  is  mati-.-  of  bron^.v  ~Ti\<'  i^J' 

gradually  deeper,  till  , 1  ^vi-ll  is  ;orrne<i  .^t  the  contains  his  pen.^wlulfft  th^  V'linr  -Kip"' 

further  end.   A  suppl^^  of  walyr  is  kepi  in  box  at  the  otherendof  UiVulktiWwd  tt^uiii- 
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ink.f  It  will  be  seen  that  the  box  consists  ot 
two  compartments,  the  lower  one  contains  the 
Indtao  ink  in  a  sponge,  and  the  upper  com- 
paitmeot  hcdds  some  red  endorsing  ink  with 
which  he  charges  his  business  seal  with  ink, 
and  endorses  his  little  bill  or  receipt. 

Japanese  Pen  Tube  and  Ink  Box  [Ivory J. 
— In  Fig.  7  we  see  a  more  elaborate  form  of  the 
same  kind  of  implement,  made  of  ivory.  The 
«tem  is  hollow,  and  holds  the  pen.   The  whole 

Fio.  7. 


is  richly  carved,  as  iis  also  the  bowl  conUining 
4he  sponge  saturated  with  ink.  It  will  be 
noticed  that  the  general  outline  of  this  is  very 
■similar  to  that  of  the  reed  tube  and  ink  bulb 
already  referred  to. 

From  the  stylus  of  the  ancients  to  the  goose 
<]uill8  of  our  fathers  was  a  great  step  in 
advance,  but  the  requirements  of  advanced 
civilisation  demanded  still  further  strides. 
The  softness  of  quill  pens  and  the  constant 
trouble  required  to  mend  them  and  keep  them 
in  working  order  naturally  led  to  the  search 
icT  some  more  enduring  substitute. 

Quill  Nibs.—\Ti  September,  1809,  appeared 
an  application  from  Joseph  Bramah  (3260)  for 

a  new  method  of  making  pens,  penmaking 
machines,  &c."  This  is  interesting,  as  it 
marks  the  date  when  quills  were  first  cut  up 
into  several  pieces,  and  as  many  nibs  were 
ibrmed  therefrom.  He  describes  how  the  quill 
may  be  cut  longitudinally  into  three  or  even 
four  parts,  and  each  of  these  cut  transversely 
into  two,  three,  four,  or  even  five  parts,  and  a 
■writing  point  formed  at  each  extremity  of  these 
tsubdivided  lengths.  He  then  goes  on  to 
describe  a  machine  whereby  the  quiJls  may  thus 
be  treated.  I  shall  have  occasion  to  refer  to 
-this  specification  later. 

In  October,  1S18,  Charles  Watt  {4299)  de- 
.scribes  a  process  for  gilding  and  preparing 


quills  and  pens  by  manual  labour  and  chemical 
operations,  so  as  to  render  them  more  durable 
and  useful.  He  describes  the  process  of  clean- 
ing and  dipping  in  a  dilute  aqueous  solution  of 
the  nitro-muriate  of  gold,  treated  with  phos- 
phuretted  hydrogen  gas ;  then  sulphurous  acid 
gas,  until  finally,  after  repeated  treatment,  a 
thick  coating  of  gold  is  deposited. 

Quills  with  Steel  I^ibs. — In  1852,  Myers 
and  others  obtained  a  patent  [535)  for  the 
making  of  pens  or  nibs  to  be  applied  to  quill 
holders.  The  specification  also  describes  the 
shaping  of  quills  at  the.  end,  so  that  they 
might  be  used  as  ordinary  penholders  to  hold 
the  nibs  in  general  use. 

Three  years  later  a  somewhat  simHar 
arrangement  was  patented  (591)  by  William 
Hill. 

The  speciBcation  [72,2,2,)  of  Henry  Stephens, 
of  March  1837,  refers  to  certain  improvements 
in  pens  for  writing.  He  employs  quill,  horn, 
or  other  animal  substance  of  the  requisite 
thickness,  which  he  cuts  into  proper  forms  by 
means  of  a  cutting  punch  or  other  instrument. 
A  pair  of  dies  shaped  according  to  the  model 
or  required  curved  or  bent  form  of  the  pens 
intended  to  be  made,  are  heated  to  a  degree 
sufficient  to  harden  the  materials  without 
destroying  their  texture;  the  cut  pieces  or 
blanks  are  placed  between  them,  subjected  to 
pressure,  and  not  removed  till  the  dies  are 
quite  cold,  when  the  nibs  will  have  become  set 
or  fixed  in  the  required  form.  In  order  that 
the  slit  may  not  be  allowed  to  pass  too  high 
up,  the  pen  is  placed  under  a  cutting  punch 
and  die,  and  a  small  hole  is  perforated  at  the 
place  to  which  the  slit  is  to  extend.  It  is  also 
stated  that  the  curving  process  may  be  per- 
formed first,  and  the  cutting  and  shaping 
afterwards.  A  penknife  may  be  used  to 
remove  any  roughness,  and  also  to  adjust  the 
points. 

Charles  Goodyear  in  1853  describes  a  pro- 
cess (1693)  for  making  pens  of  vulcanised 
india-rubber,  composed  of  two  parts  by  weight 
of  india-rubber  and  one  part  by  weight  of 
sulphur.  This  is  rolled  out  into  a  thin  sheet 
of  the  thickness  of  a  strong  quill,  and  then 
cut  up  into  suitably  narrow  strips,  which  are 
placed  between  moulds  made  of  glass,  one 
being  concave  and  the  other  convex,  and 
subjected  to  heat  gradually  increased  to  about 
295°  to  350"  Fafar.,  and  afterwards  allowed 
to  cool  gradually,  when  the  curved  strips  are 
taken  from  the  moulds,  cut  into  lengths,  and 
made  into  pens. 

In  the  specification  (1856)  of  Henry^ Peters 


1 1  JO 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


in  1853  the  inventor  states  : — "  My  improve- 
ment in  pens  consists  in  making  them  of 
tortoiseshell,  and  the  other  shells  called 
tortoiseshell  in  commerce." 

He  presses  thin  sheets  of  such  shell  into 
a  semi -cylindrical  form,  and  from  these  he 
cuts  the  pens  and  fashions  them  by  any 
suitable  means.  He  states  that  pens  made 
of  tortoiseshell  have  all  the  desirable  proper- 
ties of  quill  pens  and  last  much  longer,  and, 
like  the  quill,  when  worn  can  be  mended  in 
the  same  manner. 

In  1859  (68)  Edward  Cobbold  proposed 
making  his  pens  principally  from  strips  of  reed 
or  eane.  These  he  divests,  at  intervals,  of  the 
soft  spongy  material  which  lines  the  interior. 
The  pens  are  made  from  the  hard  outer  shell, 
while  the  soft  part  forms  a  stop  to  the  slit. 
This  would  appear  to  be  a  retrograde  sugges- 
tion rather  than  an  improvement. 

In  1861  (21 12)  Evans  and  Concanen  describe 
how  pens  may  be  made  from  horn  in  its  natural 
structure,  or  dissolved  and  formed  into  horn 
sheet  by  ordinary  process.  Blanks  are  stamped 
or  cut  out  from  the  sheets,  softened  by  the  heat 
of  steam  or  other  means,  moulded  into  pen 
form,  provided  with  slits,  and  albwed  to  re- 
sume the  natural  state  of  the  horn  from  which 
they  were  manufactured. 

In  the  invention  of  George  Leslie  in  1861 
(2828),  the  pens  are  made  of  hardened  caout- 
chouc, gutta  percha,  or  gum,  known  as  vul- 
canite or  ebonite.  The  inventor  moulds  them 
into  the  proper  shape  while  the  g^um  is  in  a 
plastic  state,  and  hardens  them  by  the  ordinary 
process,  or  shapes  them  With  files  or  other  tools, 
after  the  material  has  been  hardened  and  be- 
come vulcanite  or  ebonite. 

These  examples  will  tend  to  show  that  quill 
pens  were  not  considered  perfect  as  writing 
implements.  They  were  too  troublesome  to 
keep  in  order,  and  there  was  an  evident  desire 
to  produce  something  more  enduring. 

It  must  not  be  supposed  that  I  have  cited 
anything  like  all  the  attempts  that  have  been 
made  to  improve  the  quill,  but  I  have  selected 
these  typical  examples  as  illustrative  of  my 
suggestion  that  something  better  was  required- 
It  is  recorded  that  metal  pens  were  used  in 
the  fifteenth  and  sixteenth  centuries,  and  a 
writer  (in  1733)  refers  to  steel  pens.  The  fol- 
lowing interesting  note  appears  in  a  manuscript 
document  in  the  library  of  Aiz-la-Chapelle, 
entitled,  "  Historical  Chronicle  of  Aix-la- 
Chapelle,"  second  book,  year  1748,  edited  by 
the  writer  to  the  mayoralty,  Johann  Janssen. 
He  says : — 


'*  Just  at  the  meeting  of  the  CoDgieas  I  nay,  vilb- 
out  boasting,  claim  the  honour  (rf  havnig  iartntcd 
new  pens.  It  is,  perhaps,  not  an  aoddmt  that  God 
should  have  inspired  me  at  the  jmaeat  time  with  tke 
idea  of  maldng  sted  pens,  for  all  the  Envefs  ]k» 
assembled  have  booght  the  first  that  have  bea  node, 
therevitfa,  as  may  be  hoped,  to  sign  a  treaty  of  peace 
wbkb,  with  God's  Uesaing,  shall  be  as  pennaiieitt  is 
the  hard  steel  onth  which  it  is  written.  Of  ticse- 
pens,  as  I  have  invented  them,  no  man  hath  before 
seen  or  heard.  If  kept  clean,  and  free  from  nt&t  aat^ 
ink,  they  will  continue  fit  for  use  for  many  years. 
Indeed  a  man  may  write  twenty  sheets  of  paper  vitb 
one,  and  the  last  line  would  be  written  as  wdl  as  tbe 
first. 

"  They  are  now  sent  into  every  country  of  thr 
world  as  a  me  thing,  to  Spain,  France,  and  En^laiid, 
Others  win  no  donbt  make  imitations  of  my  pens,  bat 
Z  am  the  man  who  first  invoited  and  nade  then.  I 
bave  sold  a  great  number  of  them  at  hone  and  aboad 
at  IS.  each,  and  I  dispose  of  them  as  qnicUy  as  I  can 
make  them." 

-Barrel  Pens  as  First  Afa^e.—Then  are 
many  others  who  lay  claim  to  having  made 
the  first  steel  pens,  but  the  late  Sir  Jouab 
Mason  has  stated  that  his  friend  and  patroo. 
Mr.  Samuel  Harrison,  a  maker  of  split-tings. 

Fig.  8. 


I  (  ^ 

such  as  are  used  for  keys,  made  a  steet  p0> 

for  Hr.  Priestley  about  the  year  17S0.  Ht. 
i  liii  ri^LJLi.  inok  a  shftt  of  s[ff|.  made  a  tiflK 
or  barrel  of  it,  the  cdycs  meeting  to  ivHf  3 
slit.  He  then  Gl&A  away  the  edgrcs  of  the  tuV 
In  4tit:t|  manner  as  to  form  a  rough  lyrre) 
pefi.  T%e  Illustration  [Fig.  8]  sbowsliewAr 

P'  n  iv.is  Fn^liioned,  thi=  slit  extending 
alniii;  ilu'  huL-k  iif  "-I1C  barrel.  ttOt  meil'ly  at  ill* 
piiint  rii.  in        m-nKm  nicllj^iflfgwn  btfiow 
The  upper  drawing  tn  t^ck  'mflbmbfl  r^"'*'*''^^ 
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the  form  each  pen  would  assume  if  flattened 
out. 

Harrison's  method  was  improved  upon  by  a 
blacksmith  named  Fellows,  of  Sedgeley,  Wor- 
cestershire, who  punched  a  rough  "blank" 
out  of  thin  sheet  steel.  He  then  formed  this 
blank  into  the  barrel  shape,  and  while  the 
metal  was  soft  marked  the  place  where  the 
slit  was  to  be  with  a  sharp  chisel.  Before 
tempering,  this  mark  was  "tabbered"  or 
gently  beaten  with  a  small  hammer  until 
it  cracked  right  through,  thus  forming  the 
slit.  Fellows  began  making  pens  in  1795, 
and  was  able  to  produce  them  at  from  185. 
to  30s.  a  dozen,  whereas  Harrison's  were  58. 
each. 

Donkiii's  Pens.— In  1808  Bryan  Donkin 
applied  for  and  obtained  the  first  patent  (3118] 
for  metal  pens.  He  claims  a  pen  upon  a  new 
construction,  and  states  that  the  pen  may  be 


duced  in  Fig.  9,  redrawn  from  his  specifica- 
tion. 

Specimens  of  these  pens  arc  to  be  seen  ih 
the  Educational  Department  of  the  South 

Kensington  Museum. 

Perry's  Pens. — In  the  patent  (5933}  of  James 
Peny,  of  April,  1830,  we  have  an  improvement 
in  pens,  consisting  in  producing  them  from 
hard,  thin,  and  elastic  metal,  with  the  neces- 
sary flexibility,  and  a  length  of  slitted  or  cleft 
space  scarcely  exceeding  that  of  quill  pens. 
The  result  is  effected,  first,  by  a  central 
aperture  space  or  hole  of  circular,  oval, 
square,  or  other  shape,  formed  in  the  pen 
between  the  nib  and  the  shoulders,  or,  secondly, 
by  making  between  the  nib  and  the  shoulders 
one  or  more  lateral  slits  on  each  side  of  the 
central  slit,  and  rising  out  of  or  branching  from 
it.  The  pens,  the  patentee  states,  should  be 
made  of  the  very  best  spring  steely  and  they 
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of  any  "metal  or  material  fit  and  fffoper" 
for  the  purpose.  It  is  made  of  two  parts  as 
shown  at  c  "flat  or  nearly  so,"  having  those 
parts  of  the  flat  sides  opposed  to  each  other, 
and  forming  the  slit  of  the  pen,  rather  thicker 
towards  the  points  as  shown  at  D,  in  order, 
as  he  says,  to  prevent  the  pen  from  splut- 
tering. They  are  then  pul  into  "a  tube  or 
other  fit  receptacle,"  "  applied  to  each  other 
in  an  angular  position,"  as  showm  at  B,  and 
thus  constitute  a  pen. 

Another  method  is  to  form  the  pen  of  one 
single  flat  piece,  as  shown  at  F,  afterwards 
bent  to  the  proper  angle,  before  inserting  it 
into  the  tube  e.  To  increase  or  diminish  the 
elasticify  of  the  pen,  the  inventor  suggests  its 
being  placed  further  out,  or  within  the  tube 
holder  A,  a  slide  being  provided  for  this  pur- 
pose. The  patentee  states  that  these  nibs 
may  be  made  of  steel,  brass,  silver,  gold, 
platinum,  or  any  other  suitable  metal  or  ma- 
terial.  Mr.  Donkin's  illustrations  are  repro- 


&hould  be  of  about  the  same  diameter  as  those 
made  from  quills.  It  has  been  suggested 
that  Perry  got  his  idea  of  making  steel  niba 
from  having  seen  the  quill  nibs  of  Bramab,, 
and  there  is  probably  some  foundation  for  the 
suggestion.  Hitherto,  pens  had  only  been 
made  in  barrel  form  in  imitation  of  the  reed 
and  the  quill,  except  in  the  case  of  Donkin's 
invention,  which  does  not  appear  to  have 
found  much  favour. 

With  such  a  variety  of  nibs  as  are  to-day 
everywhere  obtainable  there  ought  to  be 
no  difficulty  in  finding  one  to  suit  every 
style  of  writing,  from  the  hair  lines  of  the 
lithographer,  to  the  broad,  bold  lines  of  the 
German  text  employed  in  engrossing  legal 
and  other  documents.  There  certainly  is  no 
valid  excuse  for  him  who  can  never  find  a 
decent  pen.  And  considering  the  many  pro- 
cesses through  which  the  pen  of  to-day  passes 
before  it  is  considered  fit  to  place  before  a 
critical  public,  it  is  marvellous  >&at  pen&can 
Digitized  by  ^orOOQlC 
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be  bo^g'ht  at  prices  so  low  as  fouipence  a 
gross,  which  formerly  cost  as  much  as  eight 
shillings  a  gross. 

Perhaps  I  may  now  be  permitted  to  give  some 
general  idea  of  the  interesting-  growth  of  the 
steel  pen  of  to-day,  firom  the  time  of  the 
punching  out  of  the  '*  blank"  firom  the  stiip  uf 
veiy  high  quality  steel  from  which  it  is  taken. 

Cutting  Out.— The  steel  of  course  is  io  an 
annealed  state,  easily  manipulated  without 
fracture,  and  here  is  a  photograph  of  a  group 
of  "  blanks  "  (Fi^.  lo)  as  they  fall  from  the  die 

Fia.  10. 


of  the  fly  press,  operated  by  girls,  who  become 
very  deft  and  skilful  at  their  work.  The 
punching  of  the  steel  is  so  rapidly  and  neatly 
executed  as  to  be  done  with  mathematical 
precision.  It  will  be  found  on  examination 
that  the  intervals  between  the  perforations  are 
perfectly  uniform.  Having  perforated  the 
entire  length  of  the  ribbon  of  steel  along  one 
edge,  it  is  quickly  reversed,  and  the  bther  edge 
is  treated  in  a  similar  manner. 

Stde  Slitting, — ^The  next  operation  is  that  of 
forming  the  two  side  slits(Fig.  ioa)  which  give 
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elasticity  to  the  nib.  I  need  not  now  go  into 
details  as  to  how  the  various  processes  and 
operations  are  carried  out,  but  will  pass  along 
from  one  to  the  other. 

Piercing. — This  operation  has  already  been 
referred  to,  and  the  object  of  the  existence  of 


the  "pierce"  explained.  Of  course  there  are 
many  nibs  made  without  a  pierce,  notably  gold 
ones,  but  most  steel  nibs  are  pierced  to  give 
thera  elasticity,  and  to  increase  their  ink- 
holding  capacity. 

Marking.  —  Manufacturers  who  are  proud 
of  their  productions  take  a  pleasure  in  stamp* 
ing  their  name  on  the  nibs  they  make,  and  in 
order  to  identify  one  kind  of  nib  from  anotba, 
a  mark,  or  a  letter,  or  a  name  is  stamped  ot 
the  nib  to  be  seen  of  all  men.  On  the  other 
hand,  there  are  manufacturers  so  modest,  that 
for  a  mere  consideration,  they  will  stamp 
some  one  else's  name  on  the  nibs  they  make. 
In  the  illustration,  we  have  the  name  of  Joseph 
Gillott,  whose  name  is  known  throughout  the 
civilised  world. 

Annealing. — The  various  manipulations 
having  somewhat  hardened  the  steel,  it  be- 
comes necessary  to  soften  or  anneal  the  blanks 
previous  to  further  development  of  the  nibs. 
They  are  moderately  hard,  but  before  they  can 
be  made  to  assume  the  familiar  curved  iom, 
it  is  necessary  that  they  should  be  consider- 
ably softened,  so  as  to  be  of  a  more  yielding 
disposition,  and  to  effect  this  quantities  of  the 
immature  nibs  are  placed  in  iron  pots,  after- 
wards carefully  covered  with  charcoal  dust, 
and  sealed  to  prevent  the  entrance  of  furnace 
gases.  Thus  prepared,  the  pots  are  placed  iq 
larger  pots  of  the  same  kind  and  again 
covered  and  sealed,  and  then  placed  ia  a 
muffle  furnace  till  they  become  of  a  dull  red 
heat,  when  they  are  taken  out  and  allowed  to 
cool.  The  blanks  have  now  become  soft  and 
pliable,  readily  taking  the  various  shapes  into 
which  pens  are  formed  by  stamping  and  em- 
bossing presses. 

Fio.  II. 


J^ai^/ng. — There  is  now  no  diRiL-ulty  w 
making  the  blanks  assume  the  appearance 
bSa^  i&ovn-  in  Fig.  1 1  tiy  ji  pnxxss  technical^ 
feaowit  45  "raising,*^  but^as  the  mbs  are  «A| 
their  conititutiAei ti|Biiina^.^tie^&^^^  » 
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enfeebled  from  the  recent  annealing:  process, 
they  must  be  braced  up  anew  in  the  hardening 
tub,  for  DOW  they  have  no  more  elasticity  than 
so  many  pieces  of  lead.  They  look  like  nibs, 
and  that  is  all. 

Hardening. — Hardening  is  accomplished 
by  heating  the  nibs  to  a  dull  red,  having 
placed  them  first  in  shallow  pans,  and  then, 
when  at  the  right  heat,  which  is  estimated  by 
their  colour,  they  are  overturned  into  a  bath  of 
oil,  from  which  they  are  afterwards  removed, 
having  a  greasy,  black,  disreputable  appear- 
ance,  and  a  temper  as  brittle  as  glass.  Boiling 
in  a  strong  solution  of  soda  and  water  re- 
moves the  grease  and  impurities,  and  the 
nibs  emerge  with  a  white  and  clear  com- 
plexion, but  they  are  much  too  brittle. 

Tempering. — They  have  next  to  submit  to 
the  process  of  tempering,  which  is  effected 
by  placing  a  quantity  of  them  in  an  iron 
cylinder,  capabljs  of  being  slowly  revolved 
over  a  fire,  or  gas  jet.  Under  this  treatment, 
as  everyone  knows,  they  change  colour  with 
perfect  regularity,  and  as  soon  as  they  are 
seen  to  assume  a  dark  blue  colour  they  are 
taken  firom  the  fire  and  allowed  to  cool. 

Cleaning. — ^The  nibs,  however,  again  re- 
quire to  be  cleaned  to  remove  the  impurities 
caused  by  heating  and  handling.  They  are 
therefore  put  into  tumbling  barrels,  containing 
water  and  powdered  fireclay,  the  fragments  of 
crucibles  and  foundry  melting  pots,  mixed 
with  emery.  These  barrels  are  kept  revolving 
for  some  time,  till  by  abrasion  the  nibs  are  at 
length  polished  with  a  surface  like  silver. 

Straight  Grinding. — To  improve  the  flexi- 
bility of  the  nibs,  they  are  now  ground  near 
the  points  in  a  lon^tudinal  direction,  equiva- 
lent to  the  scraping  of  a  quill  pen  with  a  pen- 
knife. 

Cross  Grinding.— Audthen  they  are  ground 
in  a  transverse  direction,  a  process  which  gives 
them  a  smart  appearance. 

Messrs,  Gillott  had  an  ingenious  little 
machine  in  their  works  in  Birmingham,  which 
automatically  gronnd  the  nibs,  first  in  one 
direction  and  afterwards  in  the  other  direction 
as  described,  at  the  rate  of  about  twenty-four  in 
a  minute,  the  pens  being  fed  into  the  machine  at 
this  rate  by  hand.  After  grinding,  the  nib  was 
released  and  projected  with  considerable  force 
^long  a  tube,  and  into  a  basket  placed  below. 
On  ihe  occasion  of  a  Royal  visit  to  Messrs. 
Gillott's  works.  His  Majesty  King  Edward  the 
Seventh,  then  Prince  of  Wales,  was  much 
interested  in  the  little  machine,  and  having 
watched  its  lifelike  movements  for  some  time, 
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caught  one  of  the  flying  nibs  as  it  emerged 
from  the  tube,  the  result  of  which  was  a  small 
puncture  of  the  palm  of  the  Royal  hand.  This 
incident  gave  rise  to  the  naming  of  the  machine, 
which  my  guide  (who  narrated  the  incident  to 
me  when  I  visited  the  works)  introduced  to  me 
as  the  "  Royal  Blood  Machine." 

Slitting. — Perhaps  the  most  important  pro- 
cess in  the  making  of  a  nib,  remains  to  be 
carried  out.  It  is  that  of  slitting,  but  time  will 
not  permit  me  to  go  into  the  method  in  detail. 
Suffice  it  to  say  that  the  slitting  is  now  accom- 
plished, and  if  properly  done,  a  perfect  nib  is 
the  result. 

Colouring.— -In  order  to  improve  the  ap- 
pearance of  the  nib,  or  as  a  distinguishing 
feature,  it  is  now  coloured  by  a  gentle  heating, 
which  gives  it  the  fiimiliar  bronze  colour.  Or, 
sometimes  the  nibs  are  plated  with  copper,  or 
gilt,  or  nickel-plated. 

Varnishing. — Finally  they  are  varnished  by 
immersion  in  a  solution  of  shellac  dissolved  in 
spirit,  made  to  adhere  to  the  nibs  by  gentle 
warmth.  When  dry,  they  are  examined  care- 
fully, all  defective  nibs  being  rejected,  weighed 
into  grosses,  and  carefully  packed  in  neat 
cardboard  boxes,  ready  to  be  introduced  to  the 
world  as  an  instnunent  "migbtia:  than  the 
sword."  At  the  present  time,  there  are  about 
thirteen,  or  more  firms  engaged  in  the  pen- 
making  trade  in  Birmingham  alone,  consuming 
about  28  tons  of  steel  per  week  in  the  produc- 
tion of  pens  and  penholder  tips.  Besides  the 
British  ketones,  there  are  some  four  or  five  on 
the  Continent,  and  perhaps  only  two  or  three 
in  the  United  States.  In  Birmingham  alone, 
the  average  weekly  production  equals  about 
250,000  gross,  or  36,000,000  pens,  finding  em- 
ployment for  some  4,000  women  and  girls,  and 
about  650  men  and  boys.  In  addition  to 
the^e,  about  300  more  women  and  girls  are 
employed  in  making  the  neat  paper  boxes  in 
which  the  pens  are  packed.  That  the  industry 
is  an  important  one  there  can  be  no  doubt. 
Messrs.  Gillott's  works  in  Birmingham  are  very 
extensive,  and  those  of  Messrs.  Feny  and  Co. 
are  no  less  important.  Messrs.  Brandauer  also 
have  a  huge  factory.  Besides  these  there  are 
other  works  in  Birmingham  of  equal  impor- 
tance, such  as  John  Mitchell's,  Myers  and 
Sons,  William  Mitchell's,  and  others  whose 
names  are  familiar  to  all. 

Many  attempts  have  been  made  to  find  a 
substitute  for  steel  in  the  manufacture  of  pens. 
It  is  not  a  great  many  years  since  it  was 
almost  an  impossibility  to  find  an  ink  that  did 
not  rapidly  corrode  metallic  pens,  by  reason 
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of  the  ingredients  used  in  its  manufacture. 
Even  to-day  we  are  warned  that  certain  inks 
are  highly  corrosive.  Several  patents  were 
granted  to  inventors  for  the  application  of 
certain  metals,  other  than  steel,  to  the  makings 
of  pens,  and  the  following  are  a  few  of  them, 
by  way  of  example. 

In  1822,  Hawkins  and  Mordan  describe 
certain  improvements  in  pens  (4742),  consist- 
ing in  making  them  of  tortoiseshell  or  horn, 
and  impressing  into  the  wearing  parts,  when 
they  are  softened  with  hot  water,  small  particles 
of  diamond,  ruby,  or  othervery  hard  substance. 
And  again  :— In  lapping  a  small  piece  of  thin 
sheet  gold  over  the  end  of  a  piece  of  tortoise- 
shell,  and  pressing  the  gold  into  it  whilst  in  a 
soft  condition.  The  pen  is  afterwards  formed 
cutting  away  the  superfluous  gold  and 
tortoiseshell  together.  And  again : — By  ap- 
plying to  the  nibs  of  pens  of  tortoiseshell,  horn 
or  quill,  small  particles  of  diamond,  ruby, 
or  other  gem,  causing  them  to  adhere  by  a 
suitable  varnish  or  cement  unaffected  by  ink. 

Scully  and  Heywood,  in  1855  (2084),  suggest 
that,  by  reason  of  its  non-oxidisable  qualities, 
aluminium  may  be  used  in  place  of  brass, 
copper,  and  silver,  for  wind  and  stringed  io- 
instruments,  and  also  as  a  material  for  pens, 
penholders,  and  inkstands.  The  metal  fo;* 
pens  they  propose  to  roll  or  beat  into  thin 
sheets,  in  order  to  give  rigidity  and  toughness 
to  it,  and  then,  by  ordinary  means,  the  pens 
may  be  made  from  these  sheets. 

In  the  invention  of  Bewicke  Blackburn  (804] 
in  1857,  each  pen  is  formed  of  two  pieces  of 
glass  or  porcelain  (set  in  a  frame  of  metal  or 
some  other  flexible  material]  composed  of  two 
parts,  separated  from  each  other  in  such  a 
manner  that  the  flexibility  of  the  frame  will 
admit  of  the  points  of  the  pen  separating  or 
expanding,  and  contracting  when  writing. 

In  the  months  of  February,  March,  and 
May,  1863,  three  distinct  groups  of  inventors 
(Robert  Pinkney  455,  Lutwyche  and  Lut- 
wyche  682,  and  Page  and  Wayne  1165) 
applied  for  patents  for  making  pens  of  alu- 
minium bronze,  composed  of  aluminium  and 
cOE^>er  in  varied  proportions.  This  appears 
to  be  a  peculiar  coincidence. 

In  the  invention  of  Louis  (171 1),  in  1876,  the 
pen  is  to  be  of  gold,  of  not  less  fineness  than 
16  carats,  covered  with  vulcanised  indiarubber, 
and  provided  with  an  iridium  tip  or  point. 

These  are  specimens  of  the  many  efforts  on 
record  of  inventors  striving  to  improve  the  pen, 
and  one  cannot  he^  but  admire  the  ingenuity 
and  skill,  as  well  as  the  perseverance  which 


such  records  represent.  On  the  other  band,  it 
was  no  doubt  assumed,  that  considerable  for* 
tunes  were  to  be  realised  in  case  <^  success. 
Experience  has  shown  that  a  greater  harvest 
of  wealth  has  over  and  over  again  been  reaped 
by  the  inventors  of  small  articles  of  general 
utility,  than  has  fallen  to  the  lot  of  originates 
of  more  pretentious  inventions. 

RESBRVOIR  PE!7S. 

Many  attempts  have  been  made  to  increase 
the  ,  ink-holding  capacity  of  the  ordinaiy 
writing  pen,  or  nib.    As  already  mentioDed^ 


one  method  of  attaining  this  end,  was  the  pm- 
vision  of  an  orifice  or  "  pierce  "  as  it  is  tech- 
nically called,  some  examples  of  which  sir 
shown  in  Fig.  12. 

Some  nibs  were  provided  with  deep  recesses 
or  pockets  as  shovm  in  Fig.  13  (A),  Fig.  14  (b], 
Fig.  15  (429,  1883].   Another  favourite  method 

Fio.  13. 


was  that  of  folding  over  the  sides  of  the  nibs. 
Tlie  nib  was  stamped  out  provided  with  wings, 
which  could  be  folded,  so  as  to  form  an  ink 
reservoir  under  the  nib,  as  in  Fig.  t6  (c),  Fig. 
17  (1616,  1890),  and  Fig.  18  (1098^^  1884). 
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Fig.  14. 


Sometimes  a  portion  of  the  nib  was  so 

punched  out  that  it  could  be  folded  over  on  the 
back  of  the  nib,  as  in  Fig.  19  (6824,  1894),  and 
Fig,  20  (7,484,  1897).  Or  underneath  the  nib, 
as  in  illustrations  Fig.  21  (a),  and  Fig.  22  (b). 


Fig.  15. 


Fig.  16. 


Fig.  19. 


Fig.  20. 


Fig.  St. 


Fig.  22. 


Fig.  18. 


l-IG.  23. 


.7.7;^ 


1900 


109©-^, 


the  space  thus  formed  providing  accommo- 
dation for  a  considerable  quanti^  of  ink.  Id 
some  instances  the  folded  part  was  used  as  a 
clip  as  in  Fig.  23,  to  hold  a  pellet  of  aniline 
matter,  so  that  on  dipping  the  nib  in  water,  a 
writing  fluid  resulted,  l^^ggeg^^^ 
some  fifty  years  ago,  introauced  a  umnar 
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nib,  having  an  aniline  pellet  cemented  un-  and  Fig.  27(13533,  1891),  and  also  in  Fig.  28 
demeath,  and  these  nibs  were  sold  at  what  (503,  1891),  Fig.  29  (17151,  1888),  Fig.  30 
now  appear  to  be  veiy  extravagant  prices.  C3^*  1900],  Fig.  31  (10606,  1897),  and  Fig. 


Fie.  24.  Fig.  29. 


Fig.  28. 


Not  uncommonly  nibs  were  -  provided  with 
ad^tional  parts,  which  were  either  fixed  by 
clips  or  other  means,  as  shown  by  Fig.  24  (a), 
Fig-  35  (3818,  1883),  Fig.  26  (12760.  1896), 


Fig.  34. 


Cn^-.S-  ^^^7r  were  slipped  into  the' pen- 
holder together  ^i*ith  Ihe  nib.  as  shown  in  Fig. 
33  (16516,  i8&^J<  Fi^.  J4^id|<g®  1^896},  Flg- 
3£  (30862,  1395).  Fie*  36  (aiijS;  iS^i}-^- 
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37  (a),  and  Fig.  38  (15309,  1886),  or  were 
part  of  the  penholder,  as  in  Fig.  39  (b). 
Another  fomn  was  that  in  which  the  sides  of 
the  nib  were  bent  into  trough  form,  and  a  we 


Fig.  35. 


Fig.  37. 


Fio.  38, 


having  a  coiled  loop  was  attached  to  the  nib, 
lying  along  the  bottom  of  the  trough  as  in 
Fig.  40  (16235,  1891).  or  a  0ae  wire  was 
wound  around  the  point  of  the  nib,  as  shown 
in  Fig.  41  (2328,  1889). 

In  the  illustration  Fig.  42  (155,  1883)  we 
have  a  kind  of  barrel  pen  having  a  reservoir 


formed  underneath  the  writing  point,  whilst 
the  "barrel"  may  be  inserted  in  a  tubular 
holder  containing  a  supply  of  ink  which  would 
gravitate  to  the  point. 

Fio.  40W 


Fig.  4T. 


Fig.  42. 


I  m 

Illustration  Fig-,  43  (8748,  1892)  shows  a 
barrel  pen  formed  from  a  flat  piece  of  steel, 
bent  into  a  tube,  tapering  towards  the  point. 
And  the  adjoining  illustrations  Fig.  44,  (13665, 
1888),  show  a  somewhat  similar  pen,  having 
four  points  meeting  to  form  the  writing  point. 
The  illustration.  Fig.  45  (18020,  if^^^|^|^a 
trough  formed  underneath  the  nib.  o 
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Several  inventors  have  used  India  rubber  in 
combination  with  nibs  as  a  means  of  holding 
ink.  In  the  first  example,  Fig.  46  (3808,  1893), 
a  tiny  piece  of  thin  sheet'  rubber  is  punched 

Fjo.  44. 


I&&8 


Fio.  45- 


t&99 


Fig.  46. 


Fig.  4;. 


Fig.  48. 


Fig.  48  (3788,  1894),  a  short  piece  of  india 
rubber  tubing  is  used ;  and  in  the  fourtli 
example,  Fig.  49  (12963,  1895),  a  nib,  of  barrel 
form,  is  almost  entirely  enclosed  in  a  flexible 

Fig.  49. 


rubber  tube,  the  point  of  the  nib  alone  being 
visible. 

The  remaining  example.  Fig.  50  (724 1 ,  1897) 
shows  a  piece  of  flat  rubber,  the  ends-of  whkh 
are  held  taut  by  a  metal  ring  clasping  them 

Fig.  50. 


to  the  penholder,  whilst  the  point  of  the  oib 
is  just  viable  through  a  minute  hole  in  the 
rubber. 

In  drawing  Fig.  51  (12618,  1895)  is  shown  a 
nib  with  an  exaggerated  "  pierce  "  extendiiig 
in  tapering  form  about  one-half  the  lei^ 


Fig.  si. 


1899 


c 


3783  VIW* 

out,  as  shown  at  a,  and  this  is  fitted  to  the  nib 
by  inserting  the  point  into  the  openings  pro- 
vided. The  next  example,  Fig.  47,  is  very 
similar  (18482,  1895).    In  the  next  illustration, 


at  th?  tub.  XoXo  thi3  perfbratini  is  spn*? 
a  piece  of  lb.t  metal,  bent  lUtt  a  pa^  ^ 
fqrcep^-  It  is  pos-iiblc  thai  a  COBsidfniM> 
quajitity  oi'  ink  might  be  held  bar*i  but  ^ 
pen  is  too  ctiunsy  to  meet  witk  luiwiil 
^prOval< 

The  inustratioQ    Fi£.   59  (^i. 
shows  an  addition  to  a^b,  badtig  K  Ud4 
ol  couDtetpact  ^v^rtedvAdf^^d^lwd  bdd  io 
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>osttion  against  the  nib  by  a  tail  spring, 
kitfaough  patented  in  1870.  this  has  recently 
feen  oEEered  as  a  novelty. 

Fig.  52. 


A  more  recent  patent.  Fig.  53  (10583,  1891), 
s  also  illustrated  here,  in  which  two  nibs  are 
leld  together  in  a  holder,  face  to  face,  the 


1058^ 


'  Th«  foregoing  examples  are  merely  tyjHcal, 
and  do  not  by  any  means  exhaust  the  number 
of  attempts  to  produce  a  reservoir  nib.  Some 
of  them  are  very  well  in  their  way,  and  some 
are  ingenious.  They  obviate  the  necessity  of 
frequent  dippings  in  the  inkpot,  for  with  some 
of  them  it  is  claimed  that  a  letter  may  be 
written  with  one  dip  of  ink. 

So  far  so  good,  but  something  more  is  de>, 
manded.  A  lead  pencil  may  be  carried  in  the 
pocket,  ready  for  use  at  any  moment,  where 
such  an  instrument  is  permissible.  The  ani- 
line pencil  came  to  meet  a  want,  by  supplying* 
a  more  or  less  indelible  marking  agent.  Ink, 
however,  was  not  to  be  ousted,  as,  with  its 
drawbacks,  it  is  to-day  the  most  suitable 
article  for  writing,  a  good  ink  being  as 
permanent  (and  often  more  so)  as  the  material 
upon  which  it  is  used.  There  was  room, 
therefore,  for  some  kind  of  pen  which  would 
carry  a  supply  of  ink  sufficient  to  last  a  con- 
siderable time,  and  yet  such  a  pen  as  could  be 
carried  in  the  pocket  without  risk  of  its  bein^^ 
emptied  where  least  wanted. 

At  this  point  I  leave  the  subject  till  next 
Monday  evening',  when  I  shall  give  an  account 
of  the  stylographic  pen,  showing  by  drawings, 
its  invention,  growth  and  vicisatudes  up  to 
the  present  time. 


cavity  forming  an  ink  reservoir ;  and  another 
drawing  shows  the  lower  nib  pivoted  into  the 

upper  one,  suggestive  of  a  bird's  beak. 

In  Fig.  54  (3211,  1872)  we  have  a  nib  which 
it  is  convenient  to  refer  to  here,  although  it 
was  not  primarily  intended*  for  a  reservoir  nib. 
The  nib  proper  has  no  slit,  but  the  combina- 

Fio.  54. 


tion  of  its  point  with  the  point  of  the  over- 
hanging plate  (which,  it  will  be  observed, 
projects  slightly  beyond  the  nib  point)  forms 
331  elastic  writing  point,  the  ink  being  delivered 
■from  between  the  two  points,  the  object  being 
to  produce  a  pen  having  the  sensation  of  a 
guili  in  writing. 


BRITISH  RAILWAYS  IN  1904. 

The  annual  repeal  giving  the  returns  of  the  ca{Mtal, 
traffic,  receipts,  and  woiking  ezpeuditore  of  the 
railway  companies  in  the  United  Kingdom*  during 
1904  has  been  recently  issued  1^  the  Board  of  Trade. 
In  general  urangement  this  report  follows  rety 
closely  along  the  lines  of  its  predecessors,  so  closely  in 
fact  that  the  actual  numbers  of  the  pages  in  the  return, 
ia  which  information  concerning  specific  systems  is  to 
be  found,  are  identical  with  those  in  previous  returns. 
There  is  an  increase  in  regard  to  information  pub- 
lished in  1902  in  regard  to  the  actual  track  nuleage 
and  length  of  ^dings,  and  is  future  issues  certain 
special  information  relative  to  electric  railways  i» 
promised.  Regarding  all  the  railways  of  the  Umted 
Kingdom  as  a  composite  system,  the  progress  during 
the  year  is  summarised  under  certain  main  heading, 
of  which  the  most  important  are  dealt  with  below. 

6'fl//Ai/.— The  total  paid-op  capital  at  the  end  of 
1904  was  ^t, 268, 500,  of  which  over  ;fi93,ooo,ooo 
(about  15  per  cent.)  is  due  to  nominal  additions 
through  the  consolidation,  conver^on  and  division 
of  stocks.   The  increase  daring  the  year  amounted 
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to  ;^23,50o,coo,  of  which  ;^2,300,ooo  was  doe  to 
nominal  additions.  The  average  dividends  paid  on 
the  varioQS  classes  of  capital  in  1904  were  practically 
the  same  as  in  1903,  being  3^  per  cent,  on  the 
ordinary  capital,  3J  per  cent,  on  the  preference, 
4  per  cent.  00  the  guaranteed,  and  3^  per  cent, 
on  the  debenttue  stock,  while  the  rate  of  interest 
on  loans  was  4-1 1  per  cent.  The  mean  average  divi- 
dend on  interest  on  the  total  cif»tal  is  3-42  per 
cent.,  but  if  no  nominal  additions  had  been  made 
this  would  have  been  4*03  per  cent. 

Total  TH0e  and  taker  Receipis.—'^t  total  traffic 
fcceipts  amounted  to  j^io3,787,ogo  (^^55,400,000 
from  the  passenger  and;^48,387,ooo  from  the  goods 
services),  while  j^8,045,ooo  was  received  from  rents, 
tolls,  navigation,  steamboats,  hotels,  canals,  &c^ 
The  traffic  increase  during  1904  was  very  small,  being 
0-9  per  cent,  from  paasengen  and  0*5  per  cent  from 

£Oods. 

Passenger  Tra^c.~Tht  items  of  chief  interest  are 
(hose  which  show  that  the  recdpts  from  ordinary 
first-class  passengers  imoanted  to  ^£"3,429,000  {or 
j£'99,ooo  less  than  in  the  preceding  year),  from  ordi- 
nary second-class  passengers  to  ;^3,265,ooo  (orj^67,ooo 
\ess),  from  ordinary  third  -  class  passengers  to 
^^29,382,000  (or  ^109,000  more).'  This  oett  loss  on 
ordinary  traffic  has  been  balanced  by  increased  receipts 
from  season  ticketfaolders,  a  gain  of /i38,ooo  towards 
the  total  season  ticket  revenue  of  ^3,999,000 ;  and 
by  increased  receipts  from  the  miscellaneous  sources 
of  express  luggage,  mails,  parcels,  carriages,  horses, 
4logs,  which  yielded  a  gain  of  ^338,000  to- 

wards a  total  revenue  from  these  minor  sources  of 

j^8.322,O00. 

Season  Ticietholders.—Tovaidt  actual  receipts, 
the  thiBd<lass  holders  of  season  tiduts  contributed 
rather  more  than  three<«ighths,  for  more  than  half  the 
number  of  holders,  the  fcdlowing  Table  giving  the 
chief  items  of  interest  under  this  head : — 


'  Clan. 

Gross  receiiiU. 

Nunbrr  of 
ticket  holders. 

Average  cost 
o(  each  ticket. 

£ 

£  «. 

First 

1,437,000 

130.789 

11  0 

Second  ... 

1,038,000 

6  3 

i,S'3.«>o 

3«.8" 

4  8 

O'ooJs  Traffic. — As  regards  tonnage  carried,  the 
weight  of  minerals  carried  increased  by  5,900,000  tons 
to  a  total  of  349,600,000  tons,  while  general  mer- 
cbandise  only  increased  by  300,000  tons  to  100,300,000 
tons.  The  respective  revenues  earned  by  these 
sources  amounted  to  ;^25,672,ooo  for  minerals,  and 
^^28,315,000  for  general  merchandise. 

Working  Expenditure. — ^Despite  a  decrease  in  the 
expenditure  on  coal  for,  and  general  maintenance  of, 
the  locomotives  used,  the  working  expenditure  for 
1904  was  ;£6io,ooo  greater  than  19Q3,  am<»iftting  in 
all  to  1^69,170,000,  or  62  per  cent,  of  the  gross 
feceipts.  Over  one-thjrd  of  the  increase  mentioned 
abo\-e  is  due  to  rales  and  taxes,  which  have  increased 


by  ;^Z43,ooo,  reaching  the  huge  total  of  ;C4,736,oaa(,. 
or  more  than  4  per  cent,  of  the  yeariy  gross  emiiiigs. 
There  is  no  sign  of  any  diminutitm  of  this  burden, 
which  in  nine  years  has  risen  from  3,01 1,000  to 
^^4,736,000,  an  increase  of  over  60  per  cent. 


THE  GERMAN  TARIFF. 

When  in  1875  Prince  Bismarck  reimposed  die  cons 
duties  which  the  Ocrman  ZoU-Verein  abolished  ia 
1865,  his  primary  object  was  to  render  the  Empire 
financially  independent  of  the  various  ccmfedciate 
States,  But  both  then,  and  since,  when  the  tariff 
has  been  raised,  it  was  hoped  that  it  woald  make 
the  German  food  supply  independent  of  foreigB 
countries.  This  aim  has  not  been  attained.  Pro- 
bably no  one,  not  even  Prince  Bismarck,  a"tiripatrf 
the  enormous  increase  in  the  population  of  Gennanf 
that  has  taken  place  during  the  last  thirty  years.  Be 
that  as  it  may,  in  the  course  of  the  last  ten  yeas, 
Ci«nnany  has  been  dependent  on  foreign  supfScs 
for  2*7  to  1 1  per  cent,  of  her  rye  consumption,  25-8 
to  50*5  per  cent,  of  wheat,  24-5  to  34-3  per  cait.  of 
barley,  and  i  -8  to  9*9  per  cent,  of  oats.  The  imports 
have  fluctuated  in  accordance  with  harvest  resolts, 
and  changes  of  prices,  but  there  remains  a  considaaUe 
increase.  As  for  tbe  import  of  cattle  and  meat,  it 
has  been  practically  stopped  by  the  pressure  put  npoa 
the  Government  by  the  Bund  der  Landwirtbe  (Ubsob 
of  Farmers),  and  under  the  new  tariff,  which  inmii 
into  force  on  March  ist  next,  it  is  hoped  to  do  ibr 
com  what  has  already  been  done  for  cattle  and  aeit. 
It  may  be  interestuig  to  conpare  the  tnrifHne  tariff 
per  tcHi  of  1,000  kilos  with  the  erne  coming  into  fixce 
next  March : — 


Under 
existing 
tariff. 

Undenr 
new 
eeneral 
uriff. 

Conven- 
tional 
tariff. 

Wholeoi* 
price  at 

lODO  Viltf 

£  ». 

£  s. 

£  s. 

£    %.  *. 

I  15 

3  10 

2  ID 

7   »  6 

I  15 

.1  '5 

8  18  6 

I  IS 

3  «5 

2  IS 

Barley  (malting] 

1  0 

3  10 

2  0 

8  IS  0 

„  (other) 

I  0 

3  10 

0  13 

7   0  6 

I  8 

3  10 

2  10 

6  18  5 

The  conventional  tariff  applies  to  impotts  from 
countries  having  most- favoured  nation  tieataient. 

In  the  coarse  of  the  last  twenty  yean^  the  aes 
under  cultivation  of  cereals  and  pcrtatoesin  Gemaij 
has  not  undergone  large  changes.  As  regards  wheat 
and  barley,  it  has  remained  practically  the  nme. 
The  staple  bread  stuff— rye*  had  in  1884  an  svengeetf' 
5,850,000  hectares,  whidi  increased  to  6,040^000 
hectares  in  1894,  and  after  folKag  below  6,000,000 
hectares  in  the  following  years,  and  p^^ring  it  ag» 
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in  1902,  stood  6,100,000  bectaies  in  I904,  t.A, 
abODt  4  per  cent,  higher  than  in  1884.  The  area  in 
oats  shows  a  larger  increase  as  frun  3,780,000  hectares 
in  1S84,  to  4,190,000  hectsics  in  1904,  or  about  1 1  per 
cent.  It  remains  to  be  seen  whether  the  very  much 
higher  taiifT,  soon  to  come  into  operation,  will 
be  more  successful  in  its  purpose  than  that  now 
in  force.  That  the  agrarian  duties  have  Eailed  to 
assist  the  a^rians  generally  is  less  surprising 
when  it  is  remembered  that  75  per  cent,  of  all  the 
cultivated  land  is  in  the  hands  of  landed  proprietors 
owning  estates  below  five  hectares  in  area.  Such 
owners  if  they  produce  com  at  all  produce  it  for  their 
oun  consumption,  and  the  agricultural  products  which 
tbey  take  to  market  are  ofa  different  Idnd,  such  as 
v^etables,  fruit,  &c.,  which  yield  them  a  better 
return.  Jn  his  repc«t  on  the  trade  of  Germany  for 
1904  Mr.  Consul-Gcnervl  Oppenhrimer  has  some  very 
inteiesting  observations  under  this  bead.  He  says 
that  the  effect  of  the  duty  is  smallest  where  it  is  most 
required.  Com  duties  were  meant  to  protect  more 
particolarly  the  small  owners,  but  in  fact  the  effect  of 
the  duty  varies  with  the  size  of  the  holding;  and  has 
least  effect  where  it  is  most  wanted.  The  smaller  the 
lann  the  greater  will  be  the  ratio  of  home  consump- 
U(tt  of  self-grown  ccmi,  whether  as  food  of  the  famUy 
and  the  &rm  hands  or  as  food  for  cattle.  Even  ir 
these  farms  sell  com  shortly  after  the  har\-est  they 
are  obliged  to  buy  it  back  later  In  the  shape  of  bread, 
flour,  &c.,  and  they  are  then  compelled  to  pay  the 
price  which  has  been  increased  by  Customs  duly,  com- 
uetcial  profit,  interest,  &c.  The  agrarian  and  the 
industrial  duties  differ  considerably  in  their  effect. 
The  larger  the  percentage  of  the  harvest  sold  the 
higher  will  become  the  rate  of  the  Customs  duty,  so 
that  the  sicaller  the  landed  proprietor  the  smaller  is 
also  the  protection  be  enjoys,  and  the  larger  the  estate 
the  la^er  becomes  abo  the  protection.  With  the 
coDsntter  it  is  the  reverse.  The  smaller  bis  income 
the  la^o*  b  its  share  which  is  consnmed  by  Isead 
and  floor,  and  the  more  acutely  does  he  in  conseqoence 
fed  the  wdght  of  the  duty.  In  both  cases  the  duty, 
according  to  this  argument,  presses  most  heavily  on 
the  small  man.  Nor  must  it  be  for^^otten  that  the 
duties  upon  fodder,  cattle,  &c.,  weigh  heavily  upon 
the  agrarian.  There  is  hardly  an  agricultural  holding 
which  is  not  compelled  to  buy  additional  fodder  for 
the  breeding  and  fattening  of  cattle,  and  stock  breed- 
ing in  Germany  being  insufficient  a  considerable 
munber  of  stock  cattle  hax-e  to  be  imported  from 
abcoad. 


ADMIRALTY  CHARTS. 

The  following  is  the  official  list  of  charts  issued 
by  the  Hydrographic  Depaitmrat  of  the  Admiralty 
in  July  and  August  last :~ 

New  Charts.— 3506 — North  sea : — Aussen  Jade  and 
and  Scbilltg  road.     1x4— North  sea,  Netherlands:  — 


Tezel.  3516— Norway,  west  coast:- Nord  fiord  to 
Indiik  fi<»d.  3499— Sweden,  Nortkoping  Ingbt: — 
Landsort  to  Haiadskar.  3361— Sweden  r— Landsort 
to  the  gulf  of  Bothnia.  3505— Baltic  sea :  gulf  of 
Bothnia: — Khdgklubb  to  Goskallen.  33 — Germany  : 
Elkemfbrder  Bucht  and  Kiel  fiord.  2714 — Portugal,, 
west  coast  :— Port  Setubal.  3482  —  Nova  Scotia, 
south-east  coast : — Shelbume  harbour.  looi — Africa^ 
west  coast ;  plans  on  the  west  coast  of  Afiica ;  plan 
added : — Dakar.  3030 — Bays  and  anchorages  on  the 
south  coast  of  Java ;  new  plan  : — Chi  Lauteureua 
bay. 

Charts  that  have  received  additions  or  correc- 
tions too  large  to  be  conveniently  inserted 
hand,  and  in  most  cases  other  than  those  referred 
to  in  the  Admiralty  Notices  to  Mariners  \— 

■jj'o.  1816— England  and  Scotland,  irast  .coasts : — 
Formby  point  to  Kiikcndlnight.  2676—Scotland, 
west  coast : — Loch  AJsh  and  Loch  Duich.  1607  — 
England,  east  coast :— River  Thames;  North  Fore- 
land to  the  Nore.  2484 — England,  east  coast : — 
River  Thames;  X.oadon  to  Gravesend.  i6(0 — £ag> 
land,  east  coast : — North  Foreland  to  Orfo^ness. 
1491  — England,  east  coast  : — Harwich  Harbour. 
1543 — England,  east  coast : — 'Yarmouth  and  Lowe- 
stoft roads.  120— North  sea :— River  Schelde,  fronk 
the  sea  to  Antwerp,  2593— Germany  i—Ameland 
to  Jade  river.  3346— Germany:— Jade  and  Weser 
rivers.  2305— Norway,  dieet  III.:— Stav  fiord  tO' 
Romsdals  islands.  3101 — Norway  r—Atleo  to  Batal- 
den,  including  the  entrance  to  Stav  fiord,  3118 — 
Norway: — Batalden  to  Vaagsd.  1145 -Norway: — 
Vaagco  to  Skerpen.  1 146 — Norway: — Rovde  and 
adjacent  fiords.  3038— Norway  :  — ■  Biomsund  to- 
Kiistiansund.  33 14 -Norway,  sheet  XH. : — He1g<> 
to  Sdi5.  2315— Norway,  sheet  XIU. :— Soiu  to 
North  cape.  2316— Norway,  sheet  XIV. North 
cape  to  Tans  fiord.  2317— Norway,  sheet  XV.: — 
Tana  fiord  to  Varanger  fiord.  2252 — ^Baltic  sea: — 
Guir  of  Bothnia.  3503— Germany,  north  coast  :— 
Gulf  of  Danzig,  western  port.  2835 — Black  sea : — 
Delta  of  the  Danube.  517— Central  America,  east 
coast ; — Porto  Bello  and  the  adjacent  coast.  2544  — 
South  America,  east  coast :— Rio  de  la  Plata.  1749 
— South  America,  east  coast :  —  Monte  Video  to 
Buenos  Aires.  1325 — Chile : — Gulf  of  PeQas  to  the 
Guaytecas  islands.  650 — Africa,  east  coast : — Plans 
on  the  cast  coast  of  Africa — Innambin  liver,  KilimAn 
river.  1003 — Africa,  east  coast: — Pungue  river, 
Beira  harbour.  2599 — Red  sea: — ^Jidda  with  its 
api»oaches.  1419  -Andaman  islands :— Long  island 
to  Port  Blair.  2576— Borneo :— Sola  archipelago 
and  the  north-east  coast  of  Borneo.  3449— China, 
east  coast:-Amoy,  outer  harbour.  1798 — China, 
north  coast :— Kwang  ttmg  peninsula.  451 — Japan : 
— Yezo  islaud  with  adjacent  straits  of  Tsugarau,  La 
Perouse,  and  Yeso.  2411 — New  Zealand  ;—Otago 
harbour,  fiom  the  entrance  to  Dunedin,  2540 — 
New  Zealand  :  — Awarua  or  Bluff  harbour. 
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HOME  INDUSTRIES. 

LiverfoU  and  Cotton  Spinning. — Some  short  time 
a|!0  there  was  a  movement  in  Liverpool  to  get  rid  of 
London  as  tbe  distribnting  centre  for  tea.  Many 
«oIld  vgoments  were  adduced  to  show  that  Liverpoid 
'woold  be  a  considerable  gainer  by  importing  direct. 
Now  there  is  a  sdieme  afloat  fat  the  erection  of 
cotton  mills  at  Liverpool.  Liverpool  merchants  say 
that  more  and  more  cotton  is  going  to  Manchester 
which  used  to  come  to  Liverpool,  and  ttiat  unless 
the  tendency  is  stopped  Lii-erpool  will  ultimately 
lose  its  cotton  import  trade  altogether,  that  is  to  say, 
the  greatest  of  its  commercial  interests.  It  is  the 
■old  grievance  of  the  Manchester  Canal  injoring 
Liverpool  trade.  The  immediate  proposal  is  to  spend 
jff  ,500,000  sterling  in  erecting  cotton  milk  at 
Liverpool  with  500,000  spindles.  These  mQls  wotdd 
be  tbe  largest  and  most  complete  fn  the  world  if  the 
intentions  of  tbe  aatbors  of  the  scheme  were  carried 
•ont,  and  all  the  various  operations  of  spinning, 
weaving,  bleaching,  dyeing,  and  printing  would  be 
concentrated  at  Liverpool.  There  seems  no  sufficient 
reason  why  Ljverpoo)  should  not  spin  cotton  as  well 
as  import  it  if  it  thinks  it  to  its  interest  to  do  so, 
and  it  is  natural  it  should  be  of  that  opinion.  It  mast 
be  annoying  to  see  ships  sail  by  Liverpool  with  the 
bales  they  were  formerly  in  the  habit  of  onshipi^g 
there,  and  if  Liverpool  cotton  mills  would  stop  them 
from  making  for  Manchester  so  much  the  better  for 
Liverpool.  There  does  not  seem  much  in  the  con- 
tention that  Liverpool  wesAher  is  too  dry  for  cotton 
s{nnDiDg.  Whether  the  profect  will  ever  get  beyond 
the  discusnon  stage  remains  to  be  seen.  Liverpool 
ts  less  ready  than  Manchester  Tor  large  and  costly  ex- 
periments, but  the  desire  to  checkmate  Manchester, 
and  the  growing  appreciation  of  the  risk  attached  to 
relying  so  greatly  upon  the  shij^g  trade,  may  carry 
tbe  scheme  to  fruition. 

The  Boot  Trade. — Last  year,  876,756  pairs  of  boots 
were  imported  into  the  United  lUngdom  from  the 
United  States.  It  is  an  immenie  nnmber,  hot  in 
■901  over  a  million  pairs — to  be  exact,  1,028,364 
pairs— were  imported  from  America,  and  this  year' 
the  import  ia  likely  to  be  moch'  lesa  than  hi  1904. 
The  way  in  which  the  British  manufacturer  pulled 
himself  together  in  face  of  American  and  other  com- 
petition— in  1901  Belgium  sent  us  1,192,656  pairf, 
in  1904  678,828  only — shows  that  there  is  a  good 
deal  of  tight  left  in  him.  The  American  boot  manu- 
facturers got  a  hold  in  this  market  by  offeriog  a 
boot  no  better,  perhaps  not  so  good,  as  the 
British  article  from  tbe  point  of  view  of  dura- 
bility, but  much  smarter  to  k)ok  at.  The  pur- 
chaaer  often  prefers  appearance  to  more  solid 
merits,  especially  when  it  is  comlnned  with,  cheap* 
ness.  Tlie  British  manulactarers  met  this  fresh  de- 
vdopment  of  American  conq>etiti(m  by  giving  their 
attention  to  appearance  whilst  not  neglecting  wearing 


quality.  Thry  copied  the  smartest  American  noodds^ 
and  began  to  pay  great  attention  to  finish  and  appear- 
ance. The  result  is  that  they  are  rapidly  recovering 
the  marketthey  lost  by  ignoring  the  deoumd  for  a  good- 
lobkhig  as  wdl  as  a  good  wearing  boot.  Fkbbafaly 
there  is  no  trade  in  the  coontiy  that  now  give*  better 
value  for  mcney  than  the  boot  trade  in  ita  dieaper 
branches,  but  this  can  hardly  be  said  of  the  West* 
end  bootmaker,  who  adheres  to  a  scale  that  has  little 
iclaticm  to  value. 

TVnd^  Maris,— K  case  which  dtoold  be  of  interat 
to  traders  and  patentees  in  the  United  Kingdom  has 
recently  been  decided  in  the  United  States  Chenit 
Court  in  the  northern  district  of  New  York.  It  is 
thai  of  "  Siegert  v.  Gardolfi."  The  pUintifis  sought  to 
restrain  tbe  defendants  from  using  the  words  "  An- 
gostura Bitters  "  as  a  trade  mark.  Messrs.  Siegert 
were  the  original  makers  of  these  bitters,  and 
adopted  the  name  of  "Aromatic  Bitters,"  bat  the 
public  generally  came  to  call  them  by  another  name, 
"Angostura  Bitters."  The  question  at  issne  was 
whether,  having  registered  the  trade  maA  **  Aromatic 
Bitters,"  which  had  given  place  to  the  nnr^stered 
name  "Angostura  Bitten,"  Messrs.  Si^^  had 
any  ezdunve  r^ht  to  the  use  of  the  better  known 
name.  The  American  court  has  decided  that  they 
have  not,  that  they  may  not,  by  adopting  the  name 
as  their  own  after  other  makers  have  used  it  to 
designate  their  ^products,  obtain  any  exclnsive  right 
to  it  as  a  trade  mark,  or  trade  name. 

CMon  Supplies. — It  is  much  to  be  regretted  thai 
the  movement  started  by  the  British  Cotton  Growing 
Association  for  promoting  the  cultiration  of  suitable 
qualities  of  cotton  in  Britain  over-seas  is  so  greatly 
hampered  by  lack  of  caintal.  The  Associatioa  was 
founded  under  very  influential  au^nces.  Its  lists  of 
vice-presidents  included  no  less  than  22  members  cW 
Parliament,  and  among  its  supporters  were  some  of 
the  best  known  names  in  Lancashire.  Moreover  the 
danger  of  remaining  largely  dependent  upon  the 
United  States  for  the  Lancashire  cotton  suj^Iy,  a 
source  of  supply  that  is  yearly  more  drawn  upon  by 
continental  countries  and  the  United  States  them- 
selves, Is  so  moiacuig  that  it  was  haptA  that  tbe 
funds  necessary  to  give  the  required  impetta  to  tbe 
growth  of  cotttm  in  Britteh  coltmies  would  have  been 
ferthcomiqg.  Unfortunately  that  has  not  been  the 
case.  The  abnormal  cotton  crc^  of  the  United  Sutes 
last  year,  by  removing  all  immediate  danger  of  in- 
sufficient supplies  of  the  raw  material,  deprived  tbe 
movement  of  much  of  the  support  that  might  other- 
wise have  been  given  it,  and  at  present  the  outlook 
for  the  Association,  and  what  is  much  more  importaat 
the  national  work  with  which  it  has  cmcetned  hsriC 
is  anytlung  bnt  hopeful. 

Cottam  Within  the  £mpirt^=itis*.  Kttle  strange 
that  although  during  the^iya  B^Qu'^irty  yem  an 
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rea  of  nearly  5,000,000  square  miles  has  been  added 
>  the  Briti&h  Empire,  a  good  deal  of  it  quite  suitable 
>r  cotton  growing,  the  quantity  of  cotton  produced 
1  varioiu  parts  of  the  Empire  has  increased  very 
owly.  Fifteen  years  ago  the  production  amounted 
1  all  to  1,357,304  bales,  and  in  1903  it  had  only 
icreased  to  2,628,206  bales.  More  than  mne- 
snths  of  it  comes  from  India,  but  the  Indian 
roduction,  which  was  2,346,121  bales  in  1889, 
as  only  2,624,948  bales  in  1903.  And  jet  India 
ione  might  easily  supply  the  cotton  require- 
lents  of  the  world.  The  estimated  require- 
lents  of  the  cotton  spinners  of  qualities  equal  to 
le  American  produce  at  present,  may  be  put  at 
1,500,000  bales.  A  bale  contains  500  ]bs.  of  cott{m, 
}  that  at  present  the  acreage  required  for  cultiva- 
on  is  about  28,000,000  acres.  The  area  in  the 
fniled  States  which  can  be  economically  devoted  to 
3tton  is  not  thought  to  be  more  than  35,000,000 
cres,  which  is  small  compared  with  the  area  that 
light  be  profitably  demoted  to  the  cnltivation  of 
otton  in  India,  with  its  total  cultivated  area  of 
26,000,000  acres.  Of  course,  India  has  its  own 
;quirements  to  meet,  but  the  surplus  available  for 
Kport  might  be  increased  enormously,  if  only 
rowers  could  be  induced  to  cultivate  the  right 
ualities.  The  American  crop  of  the  present  year  bids 
lir  to  reach  11,000,000  bales,  and  as  the  Egyptian 
rop  is  a  record  one,  and  that  of  India  likely  to  be 
ear  the  average,  any  immediate  scarcity  is  not  antici- 
ated,  but  that  is  no  good  reason  for  slackening 
flfort  to  lessen  the  present  dependence  npoa  the 
Tnited  States,  although  it  is  to  be  feared  it  will  have 
hat  effect. 


Synthetic  Indigo. — The  increased  sates  of  synthetic 
idigo  bid  fair  to  destroy  the  old  and  important 
^nglo-Indian  industry  of  indigo  planting.  Since 
895-6  the  value  of  the  exports  has  fallen  from 
^"3-569,700  to  ^^556,400,  and  this  is  largely  due  to 
yntbetic  indigo.  Of  the  indigo  imports  of  Japan  last 
ear  fully  three- fourths  was  the  artificial  product,  vi- 
able indigo  being  increanngly  unsaleable,  in  so 
nuch  that  scHne  1,000  cases  had  to  be  re-exported, 
n  the  United  States  the  synthetic  die  came  on  the 
naiket  in  1898  and  was  held  at  44  cents,  per  pound, 
thout  the  value  of  i-egelable  indigo  on  the  indigotine 
tasis.  Now  the  price  is  down  to  18  cents.,  and  at 
his  figure  it  is  claimed  to  be  much  cheaper  than  the 
©west  obtainable  values  in  any  vegetable  indigo.  The 
irtifidal  die  has  already  secured  nearly  85  per  cent,  of 
be  world's  consumption,  and  the  price  of  indigo  has 
iropped  about  one  half.  The  production  of  sjnlhetic 
ndigo  was  known  long  before  it  could  be  produced 
n  a  prufit.yielding  manner.  The  credit  of  its  dis- 
:overy  is  due  to  Germany.  The  search  after  the  new 
process  of  manufactare  swallowed  enormous  sums  of 
money  wlucb  only  wealthy  houses  could  have  afforded 
to  spend  without  any  immediate  prospect  of  profit. 
And  a  genera]  campaign  had  to  be  taken  against 


natural  indigo  all  the  world  over.  The  result  as  it 
affects  the  v^etabte  product  is  indicated  above,  and 
in  the  fact  that  to-day  Germany  imports  only  small 
quantities  of  natural  indigo  while  her  ezp(^  of 
s]nittaetic  indigo  have  increased  enormously,  and  re- 
presented last  year  a  value  of  25,000,000  marks. 

A  Vxindling  Industry. — Although  the  com- 
plaints of  cabowners  have  been  loud  ever  since  cabs 
were  first  invented  for  the  use  of  the  public,  there 
can  be  little  doubt  that  the  cab  industry  must  be 
reorganised  if  it  is  to  retain  any  measure  of  pros- 
perity in  London.  It  is  said  that  the  metropolitan 
hansoms  are  diminishing  at  the  rate  of  600  a  year, 
and  their  shrinkage  is  likely  to  continue  at  an  accele- 
rated rate.  For  the  cab  has  no  longer  the  monopoly 
which,  in  the  opinion  of  many,  it  so  greatly  abosed. 
The  electric  tram,  the  motor  OTmibns,  the  tube,  the 
electrified  railway,  all  offer  means  of  locomotion 
equal,  or  superior,  in  point  of  speed  to  cab  traodt, 
and  infinitely  cheaper.  Even  the  four-wheeler 
has  to  reckon  with  formidable  competition  from  the 
railway  companies.  Whether  anything  can  be  done 
to  restore  the  cab  to  its  old  supremacy  is  doubtful, 
and  the  men  alienate  sympathy  by  their  refusal  to 
accept  the  taxameter.  It  may  be  noted  that  at  a 
crowded  meeting  of  cab  drivers,  verj-  representative 
of  the  trade,  held  last  week,  the  men  would  not  ei-en 
discuss  the  advisability  of  accepting  the  taximeter. 
Why  'i  Can  it  hann  them  unless  it  harms  them  by 
making  it  impossible  to  charge  an  illegal  fare  ?  Be 
that  as  it  may,  it  seems  pretty  certain  that  if  the 
present  sj-stem  of  hiring  hoise  and  cab  to  the  drii'er 
is  to  be  continued  the  owner  will  have  to  accept  less 
than  his  present  demand,  and  it  is  worthy  of  note 
that  in  Germany  he  only  recei^'es  on  an  average  7s., 
as  compared  with  lis.  3d.  in  London.  Probably 
the  time  is  not  distant  when  cabs  not  belonging  to 
great  corporations  will  have  to  be  driven  by  theii 
owners  if  they  are  to  be  on  the  streets  at  all. 

Jieet  Root  Acreage.~-The  acreage  in  Europe  sown 
to  sugar  beets  must  always  be  the  principal  factor 
in  determining  the  price  of  sugar.  The  demand  for 
sugar  is  constantly  growing  owing  to  the  increase  of 
population,  and  the  higher  standard  of  comfort.  On 
the  other  hand  the  area  under  sugar  cane  cultivation 
increases -very  slowly.  There  is  some  sHght  increase 
in  the  cultivation  in  the  British  West  Indies,  and  the 
expansion  h  more  rapid  in  Cuba,  but  as  compared 
with  the  growing  requirements  of  the  warid,  the 
increase  in  West  Indian  production  is  insignificant. 
Nor  is  there  any  striking  increase  elsewhere  in  the 
acreage  under  cane.  It  follows  that  if  sugar  is  to 
continue  cheap  there  must  l>e  steady  and  large 
increase  in  the  area  given  to  beet  root  cultivation. 
The  fdlowing  table,  prepared  by  Otto  Licht,  the 
well-known  sugar  statistician,  shows  tlK~poati)mfli 
it  is  affected  by  beet  cultivatwSiiaiti^d  by  ^^OOg  IC 
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Season. 

Acres. 

Scawn. 

Acrei. 

iSBo-Si 

1.976.383 

1901-01 

4,844,^1 

iUs-86 

».M3.'54 

i90n>3 

4.4>5.«7 

i«90-9i 

1903-04 

4.338,89a 

3.3"  ,67  « 

ISO4-05 

3.980.358 

1900-01 

1905-^ 

It  will  be  seen  that  the  present  year's  area  is 
the  lai^est  on  record  with  the  exception  of  that  of 
1901-02,  and  that  it  is  662,679  acres  larger  than  that 
of  1904-05.  Coupled  with  the  larger  Cuban  yield 
ofcaoe  sugar,  and  average  crops  elsewhere,  it  would 
seem  that  the  requirements  of  the  market  will  be 
much  better  met  this  year  Uian  last. 


io,O0Of000  lbs.,  value  ;g7,588,ooo,  exported  in  1903* 
The  increase  in  the  exports  of  rilk  from  Japm 
in  1904  was  abnormal,  and  the  cxplanatkD 
must  partly  be  sought  in  the  conditions  bnmgbt 
about  by  the  war,  which  prompted  the  people  to 
curtail  home  consumption  in  favour  of  foret^ 
trade,  with  a  view  to  increasing  the  resources  of 
the  country.  Thus  a  considerable  quantity  of  the 
staple  which  in  former  years  fomid  a  maricet  at 
home  was  last  year  diverted  to  snrell  the  figures 
of  the  export  trade.  This  movement  was  also 
largely  fadlttated  by  the  increasing  American  coo- 
sumption  whidi  last  year  absorbed  an  unprece- 
dented amount  of  alk.  At  least  two-tbinls  of  the 
entire  export  went  to  America,  and  about  one-half 
of  this  was  exported  by  native  companies. 


GENERAL  NOTES. 


The  Consumption  of  Tobacco.— Some  inter, 
esling  figures  are  given  by  the  Bureau  of  Statistics 
of  the  Department  of  Commerce,  United  States, 
respecting  the  per  capita  consumption  of  tobacco  in 
recent  years.  Taking  the  ptincipal  countries  of  the 
world  it  has  been  as  follows :— Belgium,  6-21; 
United  States,  5*40;  Germany,  3*44;  Austria,  3-02; 
Canada,  2*74;  Australia,  2*59 ;  Hungary,  2-42; 
l-'rance,  2-i6;  United  Kingdom,  1-95  ;  Russia,  I-IO; 
Italy,  I  'OS-  Of  course,  the  cost  of  the  article,  and  its 
relation  to  the  purchasing  power  of  the  individual 
consumer,  bate  to  be  taken  into  account  in  noting 
the  wide  fluctuations  in  consumption  in  various 
countries.  For  example,  in  Belgium,  whose  con* 
sumption  is  the  highest,  the  tax  levied  upon  tobacco 
is  the  smallest  of  any  country  in  the  list.  On  the 
other  hand,  in  Italy,  where  the  consumption  is  the 
lowest,  tobacco  is  taxed  most  heavily.  Again, 
while  the  average  consumption  of  tobacco  in  the 
United  KingdcHU  is  only  1*95  pounds  as  against 
5-40  in  the  United  States,  the  revenue  raised  from 
tobacco  is  almost  as  large  in  the  United  Kindom  as 
in  the  United  States.  And  in  taldug  the  per  capita 
consumption  as  shown  above,  it  has  to  be  borne  in 
mind  that  the  majority  of  the  population  do  not  use 
tobacco  at  all.  Probably  not  more  than  a  fourth, 
certainly  not  mote  than  a  third,  use  it. 

Japanese  Silk.— How  laq^ely  its  leading  staple, 
alk,  contributes  to  the  total  value  of  Japanese  exports 
is  shown  in  Mr.  Consul-General  Hull's  report  on  the 
trade  of  Japan,  just  issued  (No.  3502,  Annual  Series). 
Taking  the  exports  of  Yokohama,  which  ate  con- 
siderably more  than  half  of  the  whole  country,  they 
amounted  in  1904  to  the  value  of  ;f  17,355,829,  four- 
fifths  of  which  amoimting  to  close  on  ;fi4,ooo,cocv 
belonged  to  silk.  Most  of  the  increase  was  in  raw 
talk,  ol  which  nearly  13,000,000  lbs.,  of  the  value  of 
j^9>o59>coo,  were  exported  in  1904,  as  against  under 


Petbolkuu  Fuel  in  Russia.— Respectiag  ifae 
shortage  of  petroleum  fuel  caused  by  recent  events 
at  Baku,  the  Board  of  Trade  Jmtmal  repoits  ihal 
the  MhiistTy  of  Ways  ol  Communication  have  made 
over  stock  in  thdr  possession  amounting  to  4,000,00a 
pouds  to  the  Volga  Navigation  Companies.  The 
total  shortage  of  fuel  employed  by  industrial  ondei- 
takings  is  estimated  by  the  Ministry  of  Finance  at 
50,000,000  pouds,  to  meet  which  90,000,000  poods 
of  coal  are  stated  to  be  required.  The  productkn 
of  coal  in  Russia,  calculated  at  1,000,000,000  poods, 
is  not,  says  the  Finance  Minister,  sufbdent  to  meet 
the  increased  demand.  The  Vistula  and  Baltic  State 
Kailwayt  are  stated  to  have  decided  to  acqmte 
10  coOfOOO  ponds  of  fcretgn  coal. 

The  Late  Mr.  G.  A.  Thedpp.— In  the  notice 
of  the  late  Mr.  G.  A.  Thmpp,  which  ai^ieaied 
in  the  Journal   for    September   8th   last;  Mr. 

Tbrupp  was  credited  with  the  foundation  of  the 
Coachmakers'  Benevolent  Instituticn,  of  the  Instttuie 
of  British  Carriage  Manufacturers,  and  of  Technic^ 
Schools  for  Coach  Artisans.  Although  he  took  a 
warm  interest  in  all  three  bodies,  the  attribution  to 
him  of  their  foundation  was  hardly  correct.  The 
Benevolent  Institution  was  due  to  a  snggesttoa  made 
by  Mr.  G.  N.  Hooper,  at  a  dinner  to  the  Chaiman, 
Mr.  J.  W.  Petets,  of  a  Conomittee  fonued  in  oonnec- 
tion  with  the  Paris  Intenutional  Exlubition  of  1S55. 
Tl«  ii^^iwlSdtt  of  the  Inadtate  of  BHtkfa 
MaQofactuters  was  also  due  to  Mt.  Rbopet'k  itttiialK^ 
Choo^  Mr.  Thmpp  was  an  ori^hisl  tubdIik-  of  ifU 
The  eveintig  tecbtucal  classes  for  conc^imakeis,  faldjW 
in  i8;t'i,  nt  St.  Mark'»  School -roatns,  f  lifii  i|  il||p[. 
here  ibe  rc^uk  of  lb«  joint  action  of  Ml.  HoDpflrjiit 
Mr.  Tlirupj  .  ihc  f'^rtacr  gentleman  being  ChaiH0 
al  Ebe  ("v  innimeif.  iuid  the  latter  the  KanoraiT  Trtt* 
isurer.  Both  Mr.  Iloopet  and  Mr.  Thnipp  have <iaw 
«o  much  to  promote  the  teduucal  educatiofi  of  (V> 
rrage  builders,  that  it  is  r  Butter  for  icgiet  ttal  an* 
error  i>hou1d  have  been  made  U  JigurmmK  imlKBf^ 
Jnuii^undua credit  io.ebhtt^  Umq  foithifrkkaiE 
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Stvlograpuic  Fens  and  Manufacture 
OF  Gold  Pens. 
It  would  appear  to  be  a  very  simple  matter 
4o  construct  a  pen  capable  of  holding  a 
£;eQerous  supply  of  ink,  especially  if  one 
makes  it  of  Uie  stylus  form.  Nothing  per- 
haps could  be  more  devoid  of  complications 
than,  say,  a  glass  tube  of  small  diameter, 
iiaving  its  one  end  drawn  out  to  a  tapering 
{)oint,  as  here  shown  in  Fig.  i.  This  tube 
may  be  filled  with  ink  by  placing  its  point 


to  his  envious  friends,  he  will  find  that  it  has 
completely  emptied  itself  of  ink.  Then /he 
thinks  that  a  cork  or  stopper  fitted  into  the 
upper  end  would  prevent  a  recurrence  of  such 
a  mishap.  It  wiU,  to  a  limited  extent,  but  the 
warmth  of  his  body — against  which  the  tube 
lies— is  sufiBcient  to  expand  the  air  in  the  tube, 
and  the  ink  is  forced  out  through  the  point  by 
this  means.  Other  details  are  missing,  and 
I  have  gone  with  considerable  care  into  the 
very  many  patent  specifications  so  as  to  be 
able  to  show  how  the  ingenuity  and  skill  of 
many  inventors  during  many  years  have  been 
applied  to  find  the  best  solution  of  the  problem 
as  to  how  a  stylographic  pen  should '  be 
designed. 

Fig.  2  is  a 'drawing  of  a  pen  with  a  rigid 
point.  It  is  formed  of  two  pieces  of  wood  care- 
fully  fitted  and  fastened  together,  having  a  thin 
tongue  of  brass  placed  between  them,  with  the 
object  of  supporting  a  generous  supply  of  ink. 
The  wood  is  so  formed  that  the  points  touch 
each  other,  and  when  the  pen  is  charged  n-ith 


Fig.  I. 


in  the  liquid  and  exhausting  the  air  in  the 
tube,  when  the  ink  will  rise  up  within  it,  and, 
if  the  opening  at  the  point  be  sufficiently 
small,  the  ink  will  be  held  by  capillarity  in 
the  tube.  If  the  point  be  now  drawn  along 
^  sheet  of  paper,  a  film  of  ink  will  be  deposited 
in  the  shape  of  lines,  or  letters  and  words. 
Such  a  pen  is  frequently  used  in  recording 
instruments,  where  a  diagram  line  is  produced 
automatically ;  but  woe  betide  him  who  thinks 
}ie  is  in  possession  of  a  fountain  pen  which  he 
<:an  carry  in  his  pocket  and  lise  at  will.  The 
laws  of  nature  will  assert  themselves,  and 
it  is  more  than  probable  that  on  the  first 
occasion  upon  which  its  proud  fashioner  and 
possessor  takes  it  from  his  pocket  to  show 


ink  or  liquid  colour,  bold  lines,  of  the  same 
width  as  the  pen,  may  be  drawn.  In  the 
example  illustrated,  the  lines  would  be  nearly 

half-an-jnch  wide,  It  is  also  possible  to  use 
this  pen  for  bold  writing,  holding  it  diagonally, 
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as  one  would  use  a  "  J  *'  pen,  with  the  result 
that  German  text  hand,  or  similar  lettering, 
could  be  produced.  With  sucK  an  unpre- 
possesuog  ittstrument£)i^{8i!^  ij;z^l@4$Q|Ck 
can  be  executed. 
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A  pen  for  a  sirailar  purpose  is  shown  in 
Fig.  3,  the  operative  part  being  made  entirely 
of  metal.  It  will  be  seen  to  consist  of  a  flat 
plate  at  the  base,  whilst  other  plates,  having 
their  front  ends  turned  downwards,  are  placed 
in  succession  above  the  flat  one.  At  the  back 
they  are  soldered  together,  and  fixed  in  a 
wooden  holder.  The  three  intermediate  plates 
have  small  perforations  in  them,  and  these 


form  a  means  of  commuuicatioD  for  the  ink  to 
pass  from  one  space  to  the  next,  as  it  is  wanted. 
These  pens  were  introduced  by  Messrs.  E. 
Wolff  and  Son,  who  named  them  the  Auda- 
script  Parcel  Pens,  and  I  have  used  them  for 
at  least  thirty  years,  in  the  preparation  of  bold 
drawings,  for  which  purpose  they  are  admirably 
adapted.  They  are  made  of  various  widths, 
and  lines  of  corresponding  widths  may  be 
produced  by  them. 

Fig.  4  is  a  somewhat  similar  pen,  but  of  a 
modified  design.  It  bears  the  name  of  a  French 
firm. 
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Fig.  5  is  yet  another  of  the  same  tjrpe  as 
No.  3,  but  for  fine  work  only.  This  bears  the 
well-known  name  of  Perry  and  Co. 

Fig.  5. 


Fig.  6  appears  at  first  glance  to  be  very 
similar  to  the  previous  examples,  but  it  differa 
in  this  respect : — The  plates  at  their  meeting 

Fig.  6. 


point  are  slightly  serrated  or  grooved,  in  a 
graduated  manoer,  so  that  on  filling  the  pen 
with  a  rather  thick  gummy  colour,  the  lines 


produced  will  have  a  shaded,  or  graduated 
effect,  regulated  by  the  depth  of  the  serrations. 
The  pen  is  Stoakes'  patent. 

A  very  simple  form  of  pen.  Marsh's  patent, 
although  not  new,  but  still  marketable,  is  that 
shown  in  Fig.  7.  It  is  a  self-filling  pen.  It 
consists  oi  a  tapering  wooden  holder,  having  & 
small  bore  hole,  extending  about  an  inch  from 
the  point,  and  branching  off  at  a  rig^t  aogfev 
as  shown  in  the  section.  The  black  circle  re- 
presents  an  india-rubber  ball,  fitted  on  the 
holder  as  shown.  On  immersing  the  point  in 
ink  (having  previously  squeezed  the  ball  and 
then  released  it],  the  ball  becomes  chai^fed 
with  ink.  and  the  pen  may  be  used  for  wiidng 
on  parcels  and  the  like. 

Fig.  7. 


In  March,  1809,  a  patent  (3214)  wa» 
granted  to  Messrs.  Folsch  and  Howard  foe 

a  process  enabling  the  user  to  produce  two  or 
more  impressions  by  one  effort  in  writiog. 
The  instrument  descnbed  is  made  of  glass, 
enamel,  or  any  sort  of  stone  or  metal  througb 
which  a  hole  can  be  drilled.  The  hole  at  the 
point  of  the  pen  is  very  small,  but  becomes 
larger  a  trifling  distance  therefrom.  Commoa 
writing  ink  flowing  from  the  point  of  the  peir 
will  give  the  first  impression  ;  the  other  copies- 
are  obtained  by  having  previously  placed 
alternate  sheets  of  a  transfer  paper,  described 
in  the  qwcification,  and  sheets  of  thin  writing- 
paper,  under  that  upon  which  the  original 
writing  was  being  executed.  The  pressure  vS 
the  pen,  acting  as  a  stylus,  reproduced  the 
wrilinj^  on  the  writing-paper,  as  is  custoirar)" 
to-day  in  many  places  of  business.  Tbr 
.interesting  feature,  bowever,  is  that  here  1? 
i.  fountaio  pen  of  the  s^lo^spltic  tjpe 
.^escribed  nearly  100  years  ago.  It  is  of  tikt 
Amplest  possible  form,  witboal  valves,  oee^^ 
or  other  feed  devices,  simply  a  tube  tapeoqic 
at  one  end  to  a  very  fine  pipeite  point. 

Thomson's  patent  (i^Sfji)  'of  J^b'-  '^9- 
shown  in  Fig.  8,  consisted  of  a  pen  t^oflf 
made  of  glass,  in  wUch  a  'd£  cf^Satf 
tube.  A,  has  a  bulb.  t^bm  Upon  it  «t  w 
end,  tibe  extremity  of  the  tmlb  bdMiff  dca«n  if 

into  a  curv-ed  ^orm  B^ita|ift;r|^,^9l^  writiag 
point,  c,  the  wid&^'iiif  1^ 


Oeleitr  kj,  tfei. 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


J 147 


therein  determine  the  thickness  of  the  stroke 
produced  by  the  instrument  when  in  use.  The 
bulb  was  filled  with;  ink  by  suction  of  the 
month;  or  by  othcr-Altfuis  of  exhaustion.  The 
same  iaventor  a^so' shows  in- Fig.  9  a  piston, 
K,  fitted  to  a  pen  of  this  description^  to  be 
used  both  for  supplying*  ink  to  the  bulb  and 
also  for  charging;  the  reservoir.  The  piston 
slides  in  a  holder.  A,  and  the  glass  bulb,  b, 
having  a  short  stem,  s,  is  fixed  into  the  holder 
by  a  suitable  packing. 


and  soldered  or  otherwise  fastened  together  at 
the  other  end  to  form  a  point  suitable  for  use 
as  a  style.  These  wires  were  slightly  separated 
midway  between  the  ends  so  as  to  form  a 
cavity  capable  of  holding  a  consideraUe 
'  quantity  of  ink.  ' 

The  pen  shown  in  Fig.  1 1  is  described  by  the 
inventor,  H.  B.  Binks,  io  1880  (1359),  as  being 
combined  with  a  contrivance  for  retaining  a 
quantity  of  liquid  ink.  It  wilt  be  seen  that  it  is 
formed  of  four  wires.  A,  fixed  in  a  holder,  b, 
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Fig.  io. 

MACKINNON  1875 


The  pen  shown  in  Fig.  10  (2497,  Duncan 
Mackinnon,  July,  1K75},  consists  mainly  of  a 
tubular  ink  reservoir,  a,  closed  at  its  upper 
end,  and  terminating  in  a  point  holder,  r,  at 
the  other  end.  The  writing  point,  c,  may  be 
of  glass  or  any  other  suitable  substance.  It  is 
bored  centrally  with  a  fine  hole  slightly  taper- 
ing downwards.  A  fine  wire  ^indle,  d, 
extends  the  whole  length  of  the  pen,  its  lower 
end  projecting  slightly  through  the  bwe  of 
the  point,  c,  into  which  it  fits  almost  exactly. 
The  spindle,  d,  carries  a  weighted  valve,  B,  in 
such  a  position  that  it  rests  on  the  seat  formed 
to  receive  it  in  the  point,  c.  Pressure  on  the 
point  of  the  spindle  when  writing,  will  slightly 
raise  the  valve,  e,  and  allow  ink  to  pass  to  the 
paper.  A  small  diameter  dip  tube,  f,  conveys 
air  irom  the  upper  end  to  the  ink  reservoir. 
Air  openings  are  provided  in  the  cap,  K. 

A  patent  (3419)  was  obtained  by  W.  Sachs 
in  1878,  for  a  style  formed  of  a  group  of  four 
or  five  wires  bound  at  one  end  into  a  holder. 


and  soldered  together  at  the  other  end,  c,  so 
as  to  form  a  writing  point  suitable  for  manifold 
writing  or  marking.  In  this  respect  it  is  similar 
to  that  of  Sachs,  just  described,  as  patented 
m  i8;8.   The  drawing  was  made  from  a 

Fig.  i1. 

BINKS.  I88O.  i»9 

SACHS,  ift/a.  ^ 

A  ^ 

^cimen  in  my  own  possession,  and  it  is 
shown  as  having  a  bunch  of  fine  wires  of  metal, 
glass,  or  asbestos,  inserted  in  the  cavity 
between  the  main  members  of  the  pen  or  style. 

One  of  the  successful  pioneers  of  stylographic 
pens  was  A.  T.  Cross,  who  obtained  patents 
(3640  and  4654)  in  1879,  in  Great  Britain. 
Fig.  12  shows  a  section  taken  fi^  one  kA  his 
stylographic  pens  in  at^i^pM^essi&jG^rog 
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date  1 878,  this  beiag  probably  the  year  in  which 
his  United  States  patent  was  applied  for.  It 
consists  of  a  tubular  reservoir,  A,  ioto  which  a 
point,  section  B,  is  screwed.  The  needle,  N, 
is  attached  to  the  end  of  a  small  tube,  1,  ex- 
tending the  greater  length  of  the  leservoir. 

Fio.  12. 


This  tube  admits  air  from  the  upper  end,  D,  to 
a  point,  E,  near  where  the  needle  is  attached 
to  it.  The  cap,  K,  at  the  end  of  the  reservoir 
being  partially  unscrewed,  uncovers  the  small 
opening  leading  to  the  air  tube.  The  needle 
is  not  fixed  in  a  rigid  manner,  but  it  is  free  to 
«lide  vertically  in  the  box  at  the  end  of  the 
tube.  This  box  also  contains  a  minute  spring 
-which  tends  to  keep  the  heedle  slightly  pro- 
jected through  the  point  of  the  pen,  thus 
sealing  it  and  preventing  any  escape  of  ink. 
In  the  action  of  writing,  pressure  of  the  needle 
upon  paper  slightly  raises  it,  and  in  so  doing, 
the  ink  is  permitted  to  flow.  These  were 
amongst  the  first  stylographic  pens  of  a  really 
practical  nature,  and  were  introduced  itto 
this  country  by  Mr.  C.  W.  Robinson,  to  whom 
much  credit  is  due  for  the  popularity  of  pens 
of  this  type.  Mr.  Robinson  claims  also  to 
have  been  the  first  to  suggest  the  word  "  Stylo- 
graphic."  as  applied  to  these  pens,  and  he 
says,  Mr.  Cross  was  the  first  maker  to  adopt 
tlie  name. 

In  Fig.  13,  Hansen's  patent  (4452)  of  Novem- 
ber, 1880,  a  rod,  D,  is  attached  to  the  cover,  c, 
.  and  passes  through  the  tubtjlar  holder,  a.  The 

Fig.  13. 


HANstN  meo. 


rod  has  an  enlarged  screwed  portion,  d",  which 
screws  into  the  point  section  to  seal  the  point, 
and  below  this  the  rod  is  tapered  to  form  the 
valve,  D'.  To  fill  the  reservoir  the  rod,  u,  is 
unscrewed  and  drawn  up  by  the  cover,  c,  and 
screwed  into  the  socket  of  the  piston,  F,  which 
piston  is  packed  with  rubber  or  leather.  The 
piston  is  then  used  after  the  manner  of  a 
syringe,  first  placing  the  point  of  the  pen  in 


ink,  which,  by  the  action  of  the  pisttfn  is  dmv 
up  into  the  holder.  The  rod  is  then  unscrewed 
from  the  piston  and  pushed  forward  to  tlie 
position  shown.  Sometimes  the  pftteatM 
fitted  a  washer  or  plate  near  the  upper  ad  of 
the  reservoir  to  provide  a  stop  to  prevent  the 
withdrawal  of  the  piston,  and  to  form  an  ar 
chamber,  z..  An  air  passage  vas  fbmud 
along  the  tod  to  the  point.  Sometimes 
rod,  D,  was  made  hollow  in  order  to  pioride 
an  air  passage. 

Fig.  14  shows  a  section  of  the  stylograpluc 
pen  of  Sutherland  and  Brown,  of  Felvini7, 
1880  (86;).  Into  the  reservoir.  A,  is  screwed 
the  point  section,  e.  An  air  tube,  S,  fixed  at 
its  upper  end,  passes  down  the  centre,  and 
carries  the  needle  or  style.  The  latter  con- 
sists of  a  fine  wire  slightly  enlarged  as  shoini 
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at  c,  where  it  is  formed  into  a  valve,  and  aeaio 
at  D,  where  it  becomes  of  polygonal  form,  thus 
acting  as  a  guide  and  a  means  of  keeping  the 
style  steady,  and  permitting  the  ink  to  fiov 
from  the  resorvoir  along  ita  fiat  snrfrice.  Above 
this  point  it  enters  the  air  tube,  b,  freel; 
sliding  within  it,  whilst  a  light  spring,  S,  tends 
to  keep  the  valve,  c,  closed.  During  tk 
operation  of  writing,  pressure  on  the  point 
raises  this  valve  and  permits  the  passage  of 
ink. 

The  point  of  the  stylographic  pen  is  a  natter 

that  has  had  considerable  attention  bestowed 
upon  it.  In  March,  1882,  J.  D.  Carter  {1045} 
was  granted  a  patent,  and  a  drawing  io  his 
specification  is  here  reproduced  in  Fig.  15.  To 
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^fendiear'^  (H^  mm  durable  be  fonns  itoT: 
jewd,  c,  SiacmtBd  fai  ft  SQitable  9itX6x^  ^ 
gold  c^r  other  inconodibte  metal,  Ac  flriAf: 

bein^  burred  at  its  Outetend  (o  secure  thcip**^ 
therein.   The  jewels  c,  is  drilled  to  aUow  tb* 
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D,  ie  fixed  in  the  holder,  a,  by  shrinkiDg-  the 
latter  around  it. 

In  July,  1880,  N.  Wilson  patented  a  pen 
(3160)  shown  in  Fig.  16,  which  he  called  the 
Wilson  Stylus,  one  form  of  which  was  made 
entirely  of  metal.  The  construction  was  very 
simple.  The  holder,  A,  forms  the  reservoir, 
and  into  one  end  of  this  is  firmly  fixed  the 
tapered  point,  B.  A  wire  rod,  c,  extends  the 
'  whole  length  of  the  holder,  its  point  reduced  in 
diameter,  protruding  slightly  through  the  point 
of  the  pen.  A  hollow  cap,  D,  is  screwed  into 
the  other  end,  or  top  of  tiie  holder,  and  in  this 
cap  is  formed  an  air  chamber,  H,and  a  vent,  i, 
through  which  the  rod,  c,  passes.  A  valve,  e, 
formed  on  the  rod,  is  forced  down  upon  the 
diaphragm  or  vidve  seat,  f,  by  the  action  of  the 
spring,  G,  until  automatically  raised  by  the 
pressure  upon  the  point  of  the  pen  in  the  act  of 
^Titing.  The  rod,  C,  may  be  moved  up  and 
down  by  hand  by  means  of  the  knob,  k,  at  its 
upper  extremity,  for  the  purpose  of  clearing  the 
ink  duct. 


when  the  cap  is  slightly  unscrewed,  and 
thence  through  an  opening,  to  the  ink 
reservoir.  An  aperture  is  formed  in  the 
screwed  portion  of  the  point  section  to  allow 
of  the  escape  of  air  from  tiie  reservoir  as 
the  point  section  is  being  replaced  after  filling 
the  reservoir  with  ink. 

In  the  penholder  of  J.  Nadal,  patented 
June,  1881  (2451),  the  reservoir  is  fitted 
with  an  air  tube-  to  which  air  is  admitted 
by  slightly  unscrevnng  the  cap,  near  the 
bottom  of  which  there  is  an  opening 
to  admit  air  to  the  reservoir.  The  point 
section  screws  into  the  bolder,  and  has 
an  inner  concentric  sleeve,  to  maintain  the 
air  tube  in  a  central  position.  This  sleeve 
is  formed  with  channels  to  allow  the  passage 
of  the  ink  to  the  point  section.  A  rod  is  fitted 
with  a  disc  abutting  on  the  end  of  the  air  tube, 
and  with  a  valve,  which  by  means  of  a  spring 
prevents  the  passage  of  ink  to  the  writing 
.point  until  it  is  raised  by  the  act  of  writing. 

Mr.  Massey-Mainwaring  patented  a  pen  in 
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Fig.  16. 


The  Livermore  pen  (see  Fig.  45,  p.  1 157),  was 
introduced  into  this  country  in  1880  by  Mr. 
Robinson,  to  whom  I  have  already  referred. 
The  slide  is  taken  ftom  a  descriptive 
printed  sheet  which  was  issued  with  the  pens 
by  the  manufacturers.  It  will  be  seen  that  air 
is  admitted  by  slightly  unscrewmg  the  cap, 
A,  thus  permitting  the  small  opening  to  be 
uncovered,  and  allowing  air  to  pass  down  the 
<:entral  tube  to  the  point,  j,  where  it  escapes 
-into  the  ink  reservoir,  c.  The  needle,  g,  is  of 
:gold,  and  is  kept  in  its  forward  position  by 
.a  minute  gold  spring,  hidden  within  the  silver 
spring  box,  F.  The  writing  point  is  fitted  with 
a  tiny  tube  of  platinum  set  in  gold. 

In  the  stylographic  pen  of  M.  H.  Kemer, 
for  which  a  patent  (5733}  was  obtained  in  De- 
cember 1882,  the  needle  is  fixed  rigidly  to  the 
■  air  tube.  The  air  tube  is  reduced  in  diameter 
at  the  upper  end,  where  it  fits  tightly  in  an 
india-rubber  or  other  elastic  washer,  fitted  in 
the  top  of  the  reservoir.  The  flexibility  of  this 
washer  alkiws  sufficient  play  to  the  needle 
in  writing.  Perforations  in  the  cap  admit 
4>f  ^e  passage  of  air  to  the  air  tube. 


1885  (8628),  the  writing  point  of  Which  is  in  the 
form  of  a  wheel,  which  rotates  in  front 
of  the  opening  from  the  reservoir,  as  it  is 
moved  along  the  surface  of  the  paper.  This 
wheel  is  provided  with  a  circumferential 
groove,  and  several  radial  grooves,  which, 
as  the  wheel  rotates,  cause  a  needle  to 
move  up  and  down,  and  so  product  a 
constant  flow  of  ink.  Such  a  pen  as  this  must 
be  bettor  adapted  for  ruUng  or  marking  than 
for  writing. 

H.  Holdsworth,  in  June,  1885  {7235),  in- 
troduced a  stylographic  pen  with  a  gold  point, 
and  a  tip  of  ruby.  The  needle  was  made  of 
gold  wire,  with  an  iridium  tip;  and  was 
connected  to  a  spiral  spring.  The  inventor 
describes  the  top  of  the  pen-holder  as  being 
loaded  in  order  to  prevent  it  from  fallittg  point 
downwards  if  accidentally  dropped. 

In  the  stylographic  pen  of  S.'  A.  de  Nor- 
manville,  who  obtained  a  patent  (14103)  for  it 
in  November,  1886,  the  inner  reservoir  is 
elastic.  It  is  closed  at  the  upper  ehd,  whilst 
an  ink  conducting  tube  is^^ed  in  the  other. 
The  pen  or  style  fil£iifi^tttBip4d§j^rmed 
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of  two  half  tubes  conical  at  the  writing  end. 
A  portion  is  slotted  out  to  give  the  requisite 
elasticity,  and  also  to  admit  air. 

la  Fig.  17  is'  shown  a  section  of  the 
stylographk  pen  of  W.  W.  Stewart,  who  ob- 
tained a  patent  (3958)  in  March,  of  1888,  the 
chief  novelty  lying  in  his  method  Of  delivering 
ink  to  the  writing  point.   He  says  that  the 
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stylus  may  be  a  bristle,  looped  as  here  illus- 
trated, and  it  will  be  observed  that  a  bristle  or 
horsehair  extends  from  the  writing  point  mto 
the  ink  reservoir.  This  bristle  is  formed  into  a 
series  of  loops  in  order  the  more  effectually  to 
retain  the  ink  and  prevent  a  too  rapid  flow. 

The  instrument  shown  in  Figi  18  is  not  in- 
tended for  use  in  writing  in  the  ordinary  way. 
In  October  of  1888  a  patent  (15630}  was  granted 
to  J.  J.  Loud  for  the  invention  of  a  marking 
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instrument,  specially  useful  for  marking  boxes 
or  rough  surfaces.  The  drawing  shows  that 
it  is  provided  .with  a  movable  spheroidal 
marking  point,  L,  fitting  so  as  to  revolve  freely 
in  the  slightly-contracted  mouth,  r,  of  the 
tube,  A.  Above  this  are  a  number  of  anti- 
friction balls,  K,  held  in  place  by  the  suitably- 
formed  end  of  the  rod,  G,  pressed  into  contact 
with  these  balls  by  the  spring,  s.  A  screwed 
plug,  having  an  air  inlet .  passing  down  its 
centre,  is  screwed  firmly  down  upon  the  end 
of  the  rod,  G,  when  the  pen  is  not  in  use. 

Chambers  and  Durant,  in  April,  1888  (5198), 
obtained  a  patent  for  a  stylographic  pen  in 
which  the  ink  reservoir  was  made  of  glass,  a 
substance  that  would  be  very  suitable  for  the 
purpose  were  it  not  of  so  fragile  a  nature.  In 
Fig.  19,  the  glass  reservoir.  A,  was  a  tube 
pointed  at  one  end,  and  within  this  tube  was 
a  second  tube,  fi,  supported  and  kept  central 
by  two  plugs,  D  and  c.  Passing  through  the 
tube,  B,  was  a  wire,  e,  having  a  loop,  H,  at 
one  end  and  carrying  a  flexible  wire,     at  th; 


other  end.  In  writing,  the  end,  G,  projects, 
slightly  through  the  point,  and  this  was  capable 
of  adjustment  by  means  of  the  loop,  H,  and  of 
the  wire,  E.  To  protect  the  glass  tube  froo 
injury  it  was  enclosed  in  a  metal  casug,  an* 
caps,  K.  and  L,  protected  the  ends. 

Holt's  speciBcation  (1708)  of  January,  1889^ 
describes  the  pen  shown  in  Fig.  20.  The  style 
or  needle,  K,  is  carried  in  a  hollow  spindle, 

.  which  forms  a  valve  at  H,  in  the  conical  nozzle,. 
C.   This  nozzle  is  secured  to  a  phig,  B,  which 

.  screws  into  the  ink  reservoir,  and  is  provided 
with  an  e^^tension.  u,  into  which  screws  a 
plug,  F,  which  serves  as  a  guide  to  the  s^ndle,. 
ci  A  spring,  L,  is  placed  between  F  and  the 
collar,  I,  to  press  the  valve,  H,  down  on  its^ 
seat.  Air  is  admitted  at  the  upper  end  through* 
the  small  tube,  M,  which  is  screwed  into  tbe- 
plug,  M. 

A  method  of  obtaining  an  elastic  needle  or 
stylus  is  shown  in  Fig.  21,  the  invention  of  the- 
before-mentioned  Mr.  C.  W.  Robinson,  patent 
No.  3254,  of  1690.  The  general  arrangement 
will  be  familiar,  ink  being  contained  in  the- 
reservoir,  a.  Air  is  admitted  through  the- 
small  central  tube,  F,  reduced  in  diameter  at 
G,  and  attached  to  this  is  a  short  piece  of 
flexible  rubber  tube,  H,  with  a  plug  at  its- 
extreme  end,  into  which  is  fixed  the  needle- 
or  style,  l.  The  flexituli^  of  the  tube, 
allows  die  needle  to  rise,  and  forces  it  to  fall* 
in  the  process  of  writing.  The  inventor  als» 
suggests  that  in  placing  the  cap,  k,  in  position,. 
.  the  india  rubber  plug,  d,  becomes  compressed 
and  forces  air  in  the  ink  reservoir,  and  conse- 
quently expels  ink  at  the  point. 
'  In  Wattleworth's  patent  (2841)  of  Februaiy^ 
1891,  we  have  a  pen,  shown  in  Fig.  aa,  in  irioch 
the  writing  point,  B,  is  made  of  a  solid  block 
of  glass,  having  external  loogitudinall.Y- 
arranged  grooves  along  wiiicli  the  ink  flows 
to  its  extremity.  The  inventor  proposes  that 
the  Ink  reservoir,  a,  should  also  be  made 
of  glass,  and  be  enclosed  in  a  suitable  caung, 
havug  a  closing  plug,  c,  at  cme  end,  whilst 
the  writing  point,  R,  is  fltted  in  the  other  end. 
A  section  of  the  point,  h,  is  slxuvu  .iIa^i. 

Here  in  Fig.  23  (S^^O  anothtrpen  having- 
a  solid  point,  the  idea  &f  T.  Jeaks^  wfap 
patented  it  ia  April,  1891.  XW  paln^  n> 
tlUtes  the  form  of  a  grooved  pyramid,  and  » 
t^vtly  held  in  place  by  a  metal  cellar, 
bVriiDg claws,  which  pc  mii!  tif  a  s-Iight  v^rtic:)! 
movement  of  the  point,  A  li^bi  wire  nxi, 
is  screwL-d  into  the  point,  and  as  the  tatter 
T^aea  and.  (adlB  the  rod  alsa^dws  so,  at  tJw- 
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A  nut  is  provided  at  L,  by  means  of  which  the 
valve  may  be  permanently  closed,  and  the 
point  may  then  be  used  as  an  ordinary  style 
without  ink. 

Vig.  a4  sliowB  a  pen  with  a  curious  internal 
economy,  the  invention  of  D.  Doull,  whose 
«pecificatioD  of  April,  1891  (5926),  states  that 


to  prevent  leakage.  When  the  cap  is  slightly 
unscrewed,  air  is  admitted  through  a  small 
hole,  Q. 

Fig.  25  shows  the  pen  of  C.  F.  J.  Fitzsimon. 
patented  August,  1891  (14329).  The  needle  or 
style,  extends  Irom  the  writing  point, 
through  the  uiq)er  end  of  the  ink-holder,  A. 
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■tffae  style,  d,  is  forced  outwards  by  a  spring,  5, 
the  pressure  of  which  is  regulated  by  the 
ttiumb  screw,  «,  which  actuates  a  screw- 
threaded  ring,  I,  working  in  a  threaded 
portion  of  the  reservoir.  The  nozzle  is  shown 
at  c',  and  is  -sHt  at  the  comers  to  give  flexi- 
bility in  writing.  The  cap  is  complex,  having 
ao  inner  part,  H,  screwing  into  the  reser- 
voir, ami  faas  an  iadta-rubber  washer,  l, 


Two  valves  are  formed  on  the  needle  as  at,  d, 
and  D*,  which  are  forced  down  upon  their 

respective  seats  by  the  spring,  P,  thus  norm- 
ally keeping  closed  the  air  passage  and  also 
the  ink  passage  from  the  reservoir  to  the 
writing  point.  The  enlargement  near  the 
centre  of  the  needle  is  doubtless  intended  to 
act  as  a  means  of  keeping  it  steady,  and  also 
for  adjusting  the  valvefiigitized  by  LaOOQ  IC 
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The  next  patent  (19346,  1891)  shown  in  Fig. 
26,  is  that  of  G.  B.  Shand,  who  turned  his 
attention  to  a  detail  of  some  importance  in 
connection  with  styiographic  pens,  namely,  a 
trap  to  prevent  the  escape  of  any  ink  finding- 
its  way  along  the  air  tube.  In  this  invention," 
patented  November  1 891,  it  will  be  seen  from 
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the  section  shown,  that  the  pen  is  formed  with 
an  air  chamber,  n,  at  its  upper  end,  and  a 
short  tube  forms  the  continuation  of  the  air 
inlet.,  '  Should  ^py  ink  find  its  way  into  the  air 
tube,  E,  it  would  continue  its  course  to  the  air 
chamber,  B,  and  would  be  prevented  from 
escaping,  although  air  ia  free  to  find  its  way 
inwards. 
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The  specification  of  December,  1891  (21220}, 
of  L.  Kleritj,  relates  to  what  he  describes  as 
multiple  copying  implements,  useAil  also  as  a 
multiple  writer,  where  fountain  pens  are  used. 
The  drawing,  Fig.  27,  shows  a  pen  consisting 
of  a  tube,  t,  at  the  lower  end  of  which  is  a 
tapering  steel  point,  u,  having  a  capillaiyi 


passage.  An  opening  is  made  at  v,  for  tAe 
admission  of  air.  PresumaUy  this  opening 
was  covered  wHh  the  finger  m.  ase.  No 
mention  is  made  as  to  the  method  of  filling 
the  reservoir,  and  it  may  perhaps  be  accom- 
"plishea"^y~ifhscrewmg  the  nbzde,.  or  point,  u. 

Fig.  38  (21747,  i^i)  shows  a  section  of 
E.  Lambert's  pen,  in  which  a  foUiag  pmnt 
is:  used,  as  in  that  of  Loud.  The  detail 
is,  however,  different,  and  it  is  thus  de- 
scribed : — The  writing  point  consists  of 
a  freely  revolnngr  ballr-Air  -^pftrtiljf  cadosed 
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in  the  holder,  B.  The  bait  b  kept  in 
place  by  the  bearing,  e,  of  the  {Mece,  r,  which 
is  pressed  against  the  spring,  i>.  The  mTeotor 
says  that  a  large-sized  instnunent  may  be 
used  for  writing  on  canvas  or  wood.  The 
ball  may  be  made  of  vulcanite,  or  of  a  metal 
□on-corrodible  by  -inlEi  -«iid  •  tite  specificatioa 
provides  for  the  point  containing  the  baH  being 
in  a  plane  inclined  to  the  longitudinal  ans  <rf 
the  pen. 

The  next  pen  shown,  Fig.  29,  the  patent  of  T. 
Evans  of  January,  1893  (8&3)»  coasist»<^  .a 
self-su|^iying  instnunent  for  wrking  or  roling 
purposes.  As  will  be  , seen,  thewntisg  ffoint 
consists  of  a  small  wheel  or  disc,  c,  piv«^  ^ 
a  convenient  angle  t^  the  estiemity  of  the 
holder.  A,  which  latter  19  6Hed  with  an  ink- 

saturate  pad.  '^^^S*Ob*^te?^'<='^ 
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in  contact  with  this,  and  as  the  wheel  is  rotated 
it  picks  up  enoug-h  ink  to  deliver  on  the  paper. 
This  instrument  would  probably  be  more  con* 
venient  for  ruling  or  drawing  lines,  than  for 
writing. 
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In  Fig.  30,  the  patent  of  Burgin  and  Caldwell. 
August,  1895  (14713),  there  is  not  much  that 
has  not  already  been  referred  to.  It  relates  to 
a  pen  in  which  the  flo^  of  ink  is  controlled  by 
means  of  a  valve,  attached  to  a  spring-held 
needle.    The  ink-reservoir,  a,  terminates  in  a 
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conical  funnel,  B,  covered  by  a  valve,  v,  attached 
to  the  needle,  N.  The  free  end  of  the  needle 
projects  slightly  through  the  writing  point,  P. 
When  pressed  upon  paper,  the  needle  is 
pushed  upwards  against  the  pressure  of  the 
spring,  S,  the  valve,  v,  is  raised,  and  ink  passes 
downw*ards  to  the  writing  point. 

The  next  pen  {14048.  of  1892),  illustrated  in  ' 
Fig.  31,  is  described  by  the  inventor,  L.  Kleritj, 
as  a  "  reservoir  penhc^der  suitable  for  so-called 
multiple  writing  machines,"  meaning  thereby 


machines  whereby  two  6r  more  jfens  are  cbn- 
trotled'  and  operated  by  the  movement  of  a 
master  pen,  by  «^cb  meatts  a  <;brresponding 
number  of  writings  may  be  obtained  at  one 
and  the  same  time.-   Several  patents  have 
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been  obtained  for  instruments  of  this  kind. 
The  pen  in  this  case  has  a  steel  cone  or  point, 
K,  with  a  capillary  passage  and  an  internal 
air  tube,  T.  This  tube  is  said  to  ensure 
uniformity  of  pressure,  and  to  permit  of  the 
adjustment  of  such  pressure. 

Messrs.  Mabie,  Todd,  and  Bard  have  a 
stylographic  pen  which  they  call  the  "Cygnet." 
It  is  here  illustrated  in  Fig.  32,  and  it  will  be 
seen  that  the  needle  action  is  of  simple  con- 
struction, and  perhaps  TGsembles  that  of  the 
Cross  pen  more  than  any  other.  V  have 
recently  examined  some  of  these  pens~'care- 
fully,  and  find  they  are  as  beautifully  made 
as  are  the  celebrated  '*  Swan  "  pens,  of  which 
I  shall  have  something  to  say  later  in  connec- 
tion with  fountain  pens. 

Another  device  of  A.  T.  Cross,  patented 
in  June  1896  (14093),  is  here  shown  in 
secti6n,  in  Fig.  33,  and  in  this  the  needle,  N, 
is  attached  to  a  rod,  c,  having  cross  arttis,  or 
guides,  G,  free  to  slide  in  the  slots^'  S^^n  the 
ink  reservoir,  A.  An  au:  .inlet,  i,  is  formed 
between  the  writing  point,  P,  and  the  poiat 
section,  j. 
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The  drawing  (Fig.  34)  shows  a  pen,  partly 
in  section,  devised  by  J.  Hardcastle,  and 
patented  in  June,  1898  (13455).  Its  principal 
feature  is  its  self-filling  airangement.  The 
reservoir,  A,  is  fitted  with  a  tuhular  plunger, 
C  (or  piston  as  the  inventor  calls  it),  open  at  its 
inner  extremity.  This  plunger  slides  through 
a  rubber  stuffing-box,  D.  Filling  the  pen  is 
effected  by  withdrawing  the  plunger,  ink 
being  thus  sucked  in  through  the  (^tening,  H. 
It  will  be  evident  that  this  plunger  may  be 


Having  my  self  been  described  as  a"  schemer," 
I  would  pass  the  conipUinent  to  Mr.  Sbaw, 
whom  I  conuder  to  be  a  schemer  of  no  mean 
order. 

The  pen  shown  in  Fig.  36  differs  in  detail 
from  almost  all  the  others  referred  to,  and  is 
the  invention  of  H.  Sienel,  July,  1899  (14133). 
The  drawing  shows  a  section  of  the  pen.  The 
writing  point,  is  secured  to  a  fluted  cone.  0, 
attached  to  a  rod,  s,  which  terminates  in  a 
tubular  duct,  T,  to  convey  ink  from  the  baml, 
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pressed  home  to  the  portion  shown  after  filling 
the  reservoir,  thus  keeping  the  pen  of  a  le«s 
unwieldy  length  than  if  the  plunger  were'  to 
remain  in  its  extreme  outward  position. 

In  W.  T.  Shaw's  patent  specification  of 
December,  1898  (27518),  the  section  shown  in 
Fig.  35  is  described.  The  ink  reservoir,  b,  has 
a  perforated  diaphragm.  A,  into  which  is  fixed 
the  air  tube,  d.  A.  screw  plug,  E,  fitted  into 
the  end  of  the  holder,  is  pierced  with  a  small 
hole,  F,  for  the  admission  of  air,  and  it  also 
carries  a  fine  wire,  g,  which  may  be  used  in 
clearing  ink  deposits  from  the  nozzle  or  writing 
point,  C.  Mr.  Shaw  considers  that  this  prin- 
ciple may  be  applied  to  others  of  his  pens.  I 
would  add  that  Mr.  Shaw's  name  is  identified 
with  many  other  useful  inventions  connected 
with   writing    implements    and  materia 


B,  to  the  rubber  ball,  1.  The  conical  chamber, 
H,  terminates  in  the  ink  cavity,  Q,  at  the  poini. 
Air  enters  through  openings  in  the  cap,  a,  and 
thence  through  the  valve  D,  and  the  tube  C  ti 
the  ink  reservoir,  a.  Ibe  patentee  states  fliii 
the  use  of  this  pen  tends  to  prevent*  Wfitt** 
cramp. 

Me:as[S,  Doull  and  Doull  again  appear  as 
^  in^UoS  of  the  new  pen  shown  in  Fig-  J' 
which  was  patented  in  Juoe,  190P  tn3">l- 
h  .appears  to  be  aomewliat  1*6  another  i» 

already  referred  to,  in  th;it  the  needle,  i, 

ils  Hexibiltty  to  the  fact  of  i:s  being  indi«4f 

attached  to  iIil- ficxible  rubber  lubi;,  1.'.  1^ 

ajr  tube  is  held  steady  by  the  washer, 

Ui^ot^h  iij^adh  it  passes,  and  tlie  needle  najf 

be  adjusted  in  pasitbiy^h«tt  wMiJ»  ^ 
mean*  of  the  k&eb^AJ  by  v^OOg  le 
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The  pen  shown  in  Fig.  38  (A.  Dittmar,  Aug., 
1896,  18603),  >5  perhaps  unique.  It  consists 
of  a  capillary  tube,  B,  tapering  to  a  writing 
point,  D,  and  the  other  end  of  which  dips  into 
the  ink  reservoir,  E.  I  shall  not  attempt  to  de- 
scribe the  advantages  to  be  derived  from  the 
use  of  this  pen. 

Prof.  Dittmar,  an  electrician,  collaborated  for 
some  time  with  Mr.  C.  W.  Robinson,  endea- 
vouring to  coat  gold  with  iridium,  with  the 
Abject  of  increasing  the  durability  of  the  needle 


it  should  be  delivered  very  near  the  writing 
end  of  the  stylograph.  The  needle  should 
have  just  sufficient  play  or  freedom  to  allow  it 
to  rise  and  fall  with  the  greatest  ease,  neither 
more  nor  less.  If  this  be  properly  adjusted, 
then  the  flow  of  ink  is  also  as  it  should  be. 

An  all-important  matter  in  the  use  of  pens 
of  any  description  is  the  quality  and  suit- 
ability of  the  ink  used.  At  home  in  large 
towns  there  is  no  difficulty  in  obtaining  ink 
suitable  for  use  in  stylographic  and  fountain 
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of  stylographic  pens — and  with  a  certain 
measure  of  success. 

A  really  good  stylographic  pen  is  not  by 
any  means  to  be  despised.  It  has  special 
merits  of  its  own,  and  there  are  many  persons 
who  prefer  it  to  a  "nib"  pen.  If  properly 
constructed  it  should  permit  a  regular  and 
even  flow  of  ink  when  in  use.  To  ensure  this, 
the  ink  contained  in  the  ban^el  should  be  held 
in  perfect  equilibrium,  and  as  the  ink  is  with- 
drawn in  writing,  the  method  of  admitting  air 
to  take  its  place  should  be  so  beautifully 
designed  that  just  sufficient  air  and  no  more 
be  admitted.  Experience  has  proved  that  it 
is  best  to  admit  air  at  the  top  of  the  barrel, 
and  1^  means  of  properly^constnicted  passages 


pens,  but  travelltts  abroad,  and  those  who 
roam,  cannot  of  necessity  always  procure  the 
right  ink  just  when  it  is  wanted,  unless, 
indeed,  they  carry  a  supply  with  them.  It 
is  not  the  fault  of  the  makers  of  fountain  pens 
if  travellers  omit  to  take  this  precaution,  for 
suitable  ink  is  offered  by  the  makers,  put  up  in 
the  most  coDTOuient  fiwm  possible.  There  is, 
however,  an  excellent  alternative  in  the  form 
of  ink  tablets— veritable  homoeopathic  doses  of 
solid  ink,  one  of  which  is  sufficient  to  charge 
a  pen,  the  reservoir  having  been  filled  with 
water.  These,  in  my  opinion,  add  one  more 
point,  if  such  be  needed,  to  the  convenience 
afforded  to  those  who  carry  a.~|buntain.  or 
s^lographic  pen.        Digiti?ed  by  CjOOQlC 
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Stylographic  Pens  of  To-day. 
The  invention  of  the  vibrating  reeile- 
pointed  pen  introduced  a  revolution  in  the 
mode  of  writing,  &r  more  perhaps,  than  did 
the  invention  of  steel  or  gold  nibs.  The 
great  novelty  and  innovation  on  the  then  cus- 
tomary mode  of  writing,  and  their  necessarily 
high  cost  when  first  introduced,  stood  very 
much  in  the  way  of  their  immediate  acceptance 
aa  writing  implements.  As  compared  with 
the  fountain  pen  (with  its  nib)  the  advantages 


on  account  of  their  excellence.  These  will  be 
recognised  in  the  following  slides,  which  tob 
photographed  from  a  series  of  drawings  I  {r> 
pared  some  time  ago  to  illustrate  kadng 
types  of  stylograpihic  pens,  and  this  fact 
accounts  for  a  slight  repetition  of  some  of 
those  already  described. 

The  Wilson  stylus,  a  complete  sectiiH]  of 
which  is  shown  in  Fig.  39  has  alreai^  bees 
described  (p.  ii49),butadrawixigof  ithappnud 
to  be  included  in  this  slide.   It  was  niadem 


Fig.  39. 
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churned  are,  that  it  is  much  cheaper,  and 
that  the  film  of  ink  it  distributes  on  the  paper 
is  so  thin  that  it  dries  almost  immedi^};ely.  It 
is  not,  strictly  speaking,  a  pen  at  all,  but  it  ha^ 
been  more  truly  described  as  a  fluid  pencil, 
and  the  sensation  of  writing  with  a  stylo- 
graphic  pen  is  very  similar  to  that  e:i[perienced 
when  using  a  pencil.  When  properly  adjusted 
it  glides  along  smoothly  and  noiselessly,  but  in 
use  the  characteristic  of  one's  handwriting  is 
naturally  more  or  less  lost. 

I  have  hitherto  referred  to  stylographic  pens 
in  chronological  order,  that  being  the  most 
convenient  method  for  this  lecture.  There 
still  remain  a  few  which  I  have  not  yet 
described,  which  deserve  a  prominent  place. 


vulcanite,  as  well  as  in-metal,  and  I  have  sow 

examples  of  these  pens  jn  both  matcnals 
given  me  by  their  inventor.    Those  in  metal 
are  either  nickel  plated  or  gilt,  and  are  objec- 
tionable on  account  of  their  weight,  whith 
PQiMuderable  for  a  p«im  iovaUor, 
.^r,  Mr.  N.  WiUoa.  farfBa-  ^ tbe  well*tann 
firm  of  Wheeler  and  WihwWK  deserwB  nri* 
ill  that  bf  3rt  hiinstlf  to  produce  a  pra^liol 
pen  at  a  low  prii-u,  nnd  this  lie  succeedei 
doing,  as  bis  pens  were  sold  in  lASo  at  Intfs* 
£#4^*   One  could  pot-  r*!/^  dm* 

pleasant  haUt  of  iloaklng'.  FtobeRDAKk 
pot&»  were  too  Mft^atid  smd  mN'OtiK 
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ihown  in  Fig.  40  was  obtained  by  J.  Kuttner  in 
[uly,  1881.  This  pen  consisted  of  two  parts 
inly,  and  the  section  here  shown  in  ^ken  from 
u  actual  example  in  my  possession.  The 
'eservoir.  A,  terminates  in  the  usual  manner,  in 
I  tapering  writing  point,  B.  An  adjustable 
icrew  plug,  c,  screws  into  the  other  end  of  A, 
ind  forms  a  valve  which  may  be  opened  or 
:Iosed  by  screwing  the  plug  out  or  in.  A 
Aire,  D,  of  metal,  and  of  unifprm  diameter 
hroughout,  except  at  the  extreme  point,  is 
ixed  firmly  in  the  plug  c,  and  is  just  long 
*nough  to  reach  the  point  passing  through  a 
ninute  parallel  hole.  In  the  act  of  writing, 
his  wire  vibrates  to  an  extent  controlled  by 
he  distance  it  protrudes  through,  the  writing 
loint,  this  being  regulated  by  the  plug  c, 
vhich  simultaneously  regulates  the  air  supply 
0  the  ink  reservoir.  This  pen  point  was,  like 
hat  of  the  Wilson  stylus,  too  soft,  and  did  not 
ast  long. 

In  Fig.  41  is  another  dramng  of  the  Cross  pen, 
vhich  has  already  been  fully  described  (p.  1147), 
ind  I  have  nothing  to  add  except,  perhaps,  to 
pve  the  pen  a  word  of  commendation,  in  that 
»ne  of  these  served  me  well  for  many  years, 
md  was  only  cast  -  aside  as  a  result  of  an 
tccident. 

About  1879  or  1880,  Messrs.  Petry  and  Co."; 
ntroduced  a  very  handsome-looking  sfylo-pen,* 
vhich  they  called  the  "  Styloidogtaph,"  and 
vhich  ij^i  s^own  in  section  in  Fig.  42.    It  was 


Fig.  43  i?  a  section  of  the  pmnt  of  a  pen, 
advertised  by  Messrs.  Burge,  Warren  and 
Ridgl^y  as  the  "  British  Stylographic  Fen," 
working  on  much  the  same  XM-incipal  as  that 

Fig.  43. 


1WBriW«h  Styloyaphic. 


of  Cross.  It  will  be  noticed  that  tbe  ah*  tube 
is  telescopic,  thus  forming  a  ready  means  of 
a<^ustiag  the  portion  pf  the  nee^e..  , 
In  Fig.  44  the  writing  point,  of  die  stylograph 
known  as  ^e  '.'Independent"  is  shown  in 
section.  .  The  needle  in  this  case  is  fixed 
rigidly  in  the  end  of  the  air  tube,  relying; 
on  its  omi  flexibility  for  freedom  in  writing, 

FiQ.  44,  . 
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Mr.-C.-  VV-..R«binson  has  a  metal  pen,  made- 
in^'ySSS'by  himself,  in  which  the  rigid  needle  ift 
used  as  here  illustrated. 

The  "  Livermore,"  has  already  been  re- 
ferred to  on  p.  1 149.    It  is  shown  in  secti<Kk 

45- 

}, .  :  - 
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'ery  similar  in  construction  to  the  Cross  pen, 
Mg.  42,  having  an  air  tube  extending  from  the 
ix^eme  upper  end,  and  terminating  in  a  spring 
lox  containing  a  piston  or  plunger  to  which  the 
leedle  was  attached.  The  barrel  or  reservoir 
of  richly-chased  vulcanite,  and  the  plug 
md  cap,  as  well  as  the  point  section,  were  of 
pit  metal,  presenting  a  smart  appearance, 
vlilch  4id  pQ(  Retract  from  its  efiectiye  working. 


in  Fig.  45,  and  it  will  be  seen  that  the 
box  carrying  the  spring,  and  the  plunger 
to  which  the  needle  is  attached,  is  a  fixture  in 
the  point  section  into  which  it  is  screwed,  an<| 
is  not  attached  to  the  air  tube  as  in  jH-eviou?^ 
examples.  It  was  in  its  day  a  very  excel- 
lent pen,  but  it  is  now  seldom  seen.  One 
of  these  pens,  which  I  carried  regularly  for 
some  years  away  back  ^^gfegag^^gfe 
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only  failed  as  the  result  of  falliog  on  a  railway 
•platform  some  twenty  years  ago.  This  peo 
has  now  been  repaired  and  is  in  perfect 
working  order. 

Fig.  46  shows  a  section  of  the  "  Riverside  " 
pen.  One  of  the  advantages  claimed  for  this 
pen  lies  in  the  method  of  holding  tiie  needle. 
A  flat  strip  of  silver  is  bent  into  the  form 
'Shown  below  the  pen,  and  passing  through 
a  hole  in  the  fold  is  placed  the  needle,  free 
to  nse  and  fall  with  the  spring.  This  com- 
bination is  pushed  into  the  point  section, 
where  it  is  held  steadily  by  the  effort  of  the 
silver  strip,  or  yoke  (as  it  is  called),  to  expand, 
and  the  needle  may  readily  be  adjusted  by 
raising  or  lowering  the  yoke  as  required. 
Although  this  ingenious  little  arrangement  is 
here  associated  with  the  "Riverside"  pen, 
I  am  under  the  impression  that  it  is  the 
invention  of  a  Mr.  Brown,  whose  name  is  w^- 
Icnown  as  the  inventor  of  a  fountain  pen  which 
I  shall  refier  to  in  my  next  lecture.  The 


such  a  diameter  and  length  as  to  pass  fredj 
through  the  point,  and  just  protrudes  beyond  b, 
when  the  point  section  is  screwed  home.  Ok 
can  readily  recognise  here  the  invention  of  Mr. 
Shaw  of  1898,  already  described.  Close  tothe 
sealed  end  g,  of  the  air  tube,  there  is  a  saaS 
hole  I,  which  establishes  communicalion  lw< 
tween  the  interior  of  the  air  tube  d  and  die 
barrel. 

The  pen  being  filled  the  ink  runs  don 
into  the  very  restricted  annular  space  betweeD 
the  ¥rire,  H,  and  the  point,  B,  and  thence  00  to 
the  paper.  At  the  same  time  air  is  beiap 
admitted  through  the  chamber,  f,  and  the  »r 
tube,  D,  to  the  opening,  i,  whence  it  biUiUes 
up  through  the  body  of  ink.  In  the  chanbei, 
F,  is  fixed  a  short  tube  open  to  the  outer  air  at 
J.  This  tube  forms  an  effective  trap,  as  pre- 
viously described,  preventing  the  ink  from 
leaking  through  the  air  vent,  j,  should  a  dn|i 
happen  to  find  its  way  there,  in  case  the  pta 
be  held  in  an  inverted  position. 


Fig.  47. 


Hw  ttohi  BMW. 


^'lUverside"  pen  is  one  of  the  specialUes  of 
the  London  Pen  Company,  founded  by  Mr. 
C.  W.  Robinson. 

De  La  Fue's  Stylograph. — This  consists  of 
the  usual  number  of  parts,  viz.,  the  cap,  the 
point  section,  and  the  barrel,  as  shown  in  sec- 
tion in  Fig.  47.  The  cap  is  umilar  to  the  caps 
■of  fountain  pens,  but  is  provided  with  a  small 
pad  or  cushion  of  india-rubber,  the  object  of 
^'hich  is  that  of  a  safeguard  to  prevent  any 
possible  leakage  of  ink  from  the  point  when 
the  cap  is  in  position.  The  point  section  is 
-formed  as  shown,  terminating  in  a  tapering 
point,  which  again  terminates  in  a  very  small 
vnetal  tube  skilfully  inserted  theiein.  The 
t>arrel  is  a  vulcanite  cylinder  or  tube  into  one 
•eod  of  which  the  point  section  screws,  as  shown 
■'at  c,  whilst  into  the  other  end  (which  is  prac- 
tically solid)  is  fitted  a  vulcanite  tube,  D,  of 
amall  diameter,  extending  the  entire  length  of 
the  barrel.  The  end  of  this  tube  is  open  to 
the  outer  atmosphere  through  the  chamber,  F, 
and  the  hole,  J  ;  its  other  end,  G,  is  sealed,  and 
terminates  in  a  short  solid  spindle  upon  which 
is  fixed  a  coiled  wire,  extending  forward  in  a 
straight  Hoe  as  shown  at  b.   This  wire  is  of 


Altogether  this  is  a  very  beautifully  made 
instrument  and  one  that  I  use  continaaBy  kr 

writing  in  manifold,  I  therefore  speak  from  a 
practical  experience  extending  over  a  coo- 
siderable  period. 

I  believe  this  pen  is  now  called  Ac 
*'  Pelican "  Stylograph,  by  Messrs.  De  la 
Rue,  the  manufacturers  of  it.  and  as  I  hsic 
seen  it  being  made  I  can  testify  to  the  Kio^ 
care  exercised  in  its  production. 

Having  now  concluded  my  notes  on  S^b- 
graphic  Pens,  I  should  like  to  be  permitted  to 
assure  those  who  have  so  attentively  Usteaed 
to  me  that  I  have  throughout  mdeavoond  to 
obtain  the  most  reliable  infra-mation  on  the 
vnrious  dL'tails  df^cribed,  add  I  have  rewind 
V.-J IkL^blt.'  lieSp  from  gi-nJl'-mt-r;  iritiTi.-ii;"] 
in  the  industry,  as  well  as  from  Mrs.  RobiMtfl. 
to  whose  husband  I  have  itficrred  mote 
once  this  cvenins;.  It  is  mnre  tbu  pt«b^r 
however,  fb^t^^mn  tnay^ave  fcNnd  Mrvi? 

ijltO  PHy  descnplioDS,  in  which  case  I  shjTt 
0ad  to  be  corrected,  and  to  rectify  anyii*'' 
errors.   As  I  intimated  last  Uonday  t  vrnmb  >- 
am  not  here  to  advocate  aig'peft.  hul  siofi^ 
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done  by  busy  inventors  and  wwkers  to  produce 
a.  satisfactory  writing  implement. 

I  now  pass  on  to  say  a  few  words  about  gold 
pens  and  their  manufacture. 

To  adapt  the  quill  pen  to  modem  requir^- 
meots,  as  a  writing  implement,  is  impossible. 
In  use,  it  -has  charms  which  kept  it  in  favour 
for  a  very  long  time,  but  the  disadvantages 
are  great.  It  needs  continual  repair  and 
attention,  and  it  is  not  given  to  all  to  make  a 
passable  quill  pen.  Its  life  is  limited.  It  soon 
wears  out. 

The  steel  pen  is  a  great  stride  in  advance  of 
the  quill..  But  a  steel  pen  has  serious  draw- 
backs. The  best  steel  pen  will  be  quickly 
corroded  by  the  acid  found  in  many  of  our 
inks,  or  it  will  oxydize,  and  many  a  steel  pen 
has  to  be  discarded  through  one  or  other  of 
these  causes  just  as  the  writer  is  beginning 
to  congratulate  himself  that  at  last  he  has  a 
smoorh- running  pen  with  which  he  can  write 
in  comfort. 

True,  pens  are  frequently  ihade  of  metals 
other  than  steel — alloys  not  so  liable  to 
corrosicHi.  To  meet  the  requirements  of  a 
good  pen,  such  a  metal  must  be  flexible, 
durable,  and  proof  against  the  action  of 
corrosion  and  acid,  and  experience  has  proved 
that  gold  is  the  only  metal  which  meets  the 
case.  It  is,  however,  not  pure  gold,  but  is 
alloyed  with  silver,  and  thus  reduced  to 
14-carat  qualify.  This  is  almost  universally 
adopted  as  the  correct  standard  of  fineness. 
There  is  another  supreme  quality  required 
which  the  gold  does  not  possess  in  a  sufiScient 
degree,  and  to  obviate  this  defect  the  exceed- 
ingly hard  metal  iridium  is  called  into  service. 
The  high  price,  of  iridium  prohibits  its  use 
in  making  the  complete  pen  of  that  metal ; 
but  it  is  recorded  that  about  the  year  1822 
an  English  engineer,  John  Isaac  Hawkins, 
discovered  the  advantage  of  attaching  a 
fragment  of  iridium  to  the  point  of  a  gold  pen, 
I^ing  it  in  such  a  position  on  the  point  that 
it  was  the  only  part  of  the  pen  coming  into 
contact  with  the  paper  in  the  process  of 
writing.  Iridium  still  continues  to  be  the 
characteristic  feature  of  all  the  best  gold 
pens,  though  since  Mr.  Hawkins'  time  many 
irajKrovements  have  been  made  in  the  methods 
of  manufacture.  Mr.  Hawkins  conducted  a 
long  series  of  experiments  with  a  view  to 
arrive  at  the  best  material  to  use.  He  tried 
rubies  for  the  purpose,  but  these  did  not 
prove  satisfactory.  He  cemented  diamond 
dust  to  the  points  of  quill  pens,  with  even  less 
satis&ctoiy  results. 


It  appears  that  after  some  thirty  years  of 
experiment,  Mr.  Hawkins  heard  of  the  failure- 
of  a  pen-maker  (Mr.  Robinson)  to  make  a  peoi 
of  iridium,  which  he  found  too  hard  to  woijc 
into  shape.  This  fact  encouraged  Mr.  Hawktn»^ 
to  give  iridium  a  trfal.  T6e  excessive  hardness- 
of  the  metal  appealed  to  him,  and  in  a  simple- 
manner  he  overcame  the  trouble.  A  very- 
high  speed  lathe  solved  the  problem.  Using 
diamond  dust  and  oil  on  a  disc  running  at  st 
very  rapid  rate,  he  found  that  he  could  cut 
into  iridium,  but  even  then  very  slowly,  for  a. 
ruby  could  be  cut  in  about  one-third  of  the- 
time.  If  then,  iridium  was  say  three  tiroes' 
as,^ard  as  the  ruby,  he  felt  he  had  arrived 
at  the  right  substance  to  give  an  absolutely- 
durable  pen  point.  But  iridium  was  scarce- 
There  was  (mly  one  dealer  in  London  at  that 
time  from  whom  it  could  be  procured,  and  his- 
sttf^k  was  so  small  as  to  become  quickly  ex- 
hausted. However,  there  was  sufficient  of  the' 
precious  metal  to  form  points  for  a  number 
of  pens. 

Thus  the  honour  of  originating  the  present 
and  almost  universal  type  of  gold  pen  belongs- 
to  England,  a  trivial  matter  it  may  seem,  but. 
it  has  grown  into  an  extensive  industry. 

H  remained  for  our  American  friends  b> 
invent  various  labour-saving  machines  and 
devices  for  the  production  of  gold  pens,  and 
although  a  large  number  are  manufactured  ioi 
England,  it  is  said  that  New  York  practically 
supplies  the  bulk  of  the  gold  pens  used  through- 
out the  world. 

By  the  courtesy  and  kindness  of  Mr.  Evelyn 
De  la  Rue  I  have  recently  had  the  opportunity 
of  seeing  gold  pens  manufactured  in  the  wwks- 
in  Bunhill-row.  I  have  also  been  given  valu- 
able information  on  this  subject  by  Mr.  Watts,, 
the  London  representative  of  the  well-known, 
firm,  Messrs.  Mabie,  Todd  and  Co.,  of  New- 
York,  and  I  propose  using  by  way  of  illustra- 
tion, some  slides  prepared  from  woodcuts  witlk 
which  Mr.  Watts  has  been  good  enough  to- 
supply  me.  Without  going  into  minute  detail 
I  would  give  a  sketch  of  the  various  phases, 
assumed  during  the  process  of  manufac- 
ture 

Ingot  of  Gold. — Beginning  with  the  briclt 
ingot  of  pure  gold,  the  first  step,  of  course*, 
is  to  alloy  this  with  silver  and  copper  to  a  fine- 
ness of  14  carats.  The  alloy  is  melted  and  re- 
melted  to  ensure  uniformity,  and  is  then  cast 
into  ingot  form.  The  ingots  are  then  rolled 
into  ribbons,  of  a  width  and  thickness  suitable 
for  the  particular  kind,  or  size,  of  pen  to  be 
afterwards  made  from  it.  ^  t 
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Ply  Press. — These  ribbons  are  fed  by  hand 
into  a  fly  press,  the  die  and  matrix  of  which, 
formed  to  the  exact  outline  required,  relent- 
lessly cut  or  stamp  out  the  "blanks"  one  after 
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another  as  the  operator  swings  the  handle  of  the 
press,  leaving  the  ribbon  of  gold  as  here  shown, 
in  Fig.  48.  This  is  the  birth  of  the  gold 
■pen,  and  its  a[^)earance  coincides  with  the 
crifice  formed  in  the  ribbon. 

Pen  Blanks.~T\\e  "blank,"  as  it  is  called, 
is  shown  in  Fig.  49  at  c.  It  is,  of  course,  a  fiat 
piece  of  gold,  and  does  not  from  its  general  form 
look  like  a  promising  writing  implement,  but  it 
is  ready  to  have  its  iridium  point  applied,  and 
1:0  this  end  the  blank  is  first  hollowed  out  on 
one.  side  of  the  point  as  shown  at  D,  to 
receive  two  carefully  selected  particles  of  the 
'bard  and  costly  iridium,  which  the  workman, 
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by  the  aid  of  a  strong  magnifying  glass, 
applies  to  the  tip  of  the  point.  With  a 
Uowpipe  flame  the  gold  is  fused  around  the 
iridium,  and  holds  the  grains  firmly  in  place. 
This  leaves  the  blank  in  the  condition  indi- 
■cated  at  B,  and  is  ready  for  the  next 
process,  which  consists  in  passing  it  between 
Toilers  under  a  great  pressure,  which  has  the 
•effect  of  elongating  it  considerably,  as  shown 
at  P.  The  point  is  not  touched,  and  the 
amount  of  rolling  is  regulated  by  the  degree 
of  elasticity  required  in  the  finished  pen. 
Tempering  is  attained  by  the  action  of  a 


steam-hammer,  which  also  solidifies  the  goM 
and  improves  its  elasticity. 

Gold  Nt&s. — ^The  blank  is  now  cot  a  second 
time  by  means  of  punch  and  die,  when  i: 
assumes  more  of  the  appearance  of  a  faa&s& 
-pen,  except  that  it  isstillflat,  as  ate.  (Fig.  50V 
It  also  has  embossed  or  stamped  upon  it  the 
maker's  name  or  some  distiag:uishing  devia. 
and  the  point — which  is  still  clumsy  2sL 
thicker  than  the  other  part,  as  it  has  not 
been  roUed— is  care&lly  ground  away  vith 
emeiy  and  oil  until  the  iridium  particles  ue 
exposed.  The  blank  is  now  ready  £> 
raising  or  shaping  into  the  curvilhitar 
form  shown  at  H,  so  familiar  in  pens,  and 
this  is  done  by  a  blow  from  a  die  of  tk 
correct    shape,    which    presses  the  pei 
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into  form  between  its  surface  and  that  d  1 
counter-die.  Slitting  is  next  accomplisbed 
means  of  a  thin  disc  of  soft  copper  revoMa^ 
at  a  very  high  speed,  its  periphery  d^og 
into  a  reservoir  of  very  fine  emery  uid  natr 
and  the  action  of  this  disc  as  a  catting  t»: 
is  so  positive  that  not  even  iri<Uum  m 
withstand  it.  The  pen  now,  as  sees  1: 
J,  is  not  just  the  instrument  one  wonJJ 
select  to  write  with.  To  reduce  it  to  proper 
■form,  it  is  placed  in  a  kind  of  holder,  vlHct 
firmly  grips  it  right  up  to  the  root  of  the  slit, 
and  the  sawn  edges  of  the  slit  are  cairiiilfy 
'ground,  polished  on  a  thin  iron  disc  rerdTtn; 
in  oil  and  "■Tnery,  and  it  requires  alJ  thestiHL* 
an  cxpiTii'nced  workman  to  niako  these  eniiiT* 
exactly  true  and  alike.  This  hving  dou^,  as  t 
the  points  are  just  as  can^lj  gMa^wi 
the  tubs  «ce  set  in  their  familiar  positiM.  Tbe 
setting  must  be  proptrTy  done,  as  if  one  ■16 
o*"  (tie  should  bf  Ihi'L'ki.T  rhinnertflO- 
the  utiiLT,  or  if  one  .sbO'Uld  not  b<^  an  VMA 
ti  rpart  of  the  oUwr,  tha  p«n  wiD  Imi 


less.   The  last  pnx:ea4  is  to  rengtieu 
tHevnder^  of  the  pea  point,  and  UmiBiVr 
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of  the  sand  blast.  The  result  of  this  is  indi- 
cated at  L,  and  his  *'  nib*sbip  "  is  complete. 

It  may  be  of  passing  interest  to  state  that, 
at  the  works  of  Messrs.  De  la  Rue  the  work< 
men  employed  in  making  the  gold  pens  are 
required  to  wash  their  hands  and  faces  before 
leavtog  the  premises,  with  the  result  that  some- 
thing like  j^iso  to  ;^20o  worth  of  gold  is 
recovered,  per  annum,  and  it  is  stated  that  in 
the  works  of  the  Waterman  Pen  Company,  in 
the  United  States,  a  similar  rule  is  enforced, 
producing  about  90  dols.  worth  of  gold-  each 
month.  The  clothing  worn  by  the  operators 
is  the  property  of  their  employers,  who  bum 
the  garments  to  ashes  for  the  sake  of  the 
gold-dust  they  carry. 

The  gold  nib  has  become  the  universal 
writing  point  of  the  fountain  pen.  The  gold, 
as  I  have  already  stated,  is  used  because 
of  its  non-liability  to  ozydise  ;  and  iridium  is 
adopted  because  of  its  extreme  hardness, 
uriiich  renders  it  peculiarly  suitable  to  resist 
wear  due  to  fHction,  as  it  glides  over  the 
surface  of  the  paper.  Gold  pens  may  be  had 
in  every  degree  of  flexibility,  either  with  fine 
or  broad  point,  and  cut  to  any  angle,  so  as 
to  suit  the  requirements  of  the  most  fostidious, 
and  the  most  exacting  scribe. 

Here  I  leave  the  subject  till  next  week, 
when  I  intend  to  devote  the  whole  of  the  time 
at  my  disposal  to  an  account  of  the  invention 
and  perfecting  of  the  Fountain  Pen. 


IRRIGATION  IN  EGYPT.* 

Irrigation  may  be  defined  as  the  artificial  applica- 
tion of  water  to  the  purposes  of  agriculture.  It  is, 
then,  precisely  the  opposite  of  drainage,  which  is  the 
artificial  removal  of  water  from  lands  which  have 
become  saturated,  to  the  detriment  of  agriculture. 
A  drain,  like  a  river,  goes  on  increadng  as  affluents 
join  it.  An  iirigatitKi  channel  goes  on  diminishiiig 
as  water  is  drawn  off  it.  Later  00  I  shall  show  you 
how  good  irrigation  ahoold  always  be  accompanied 
by  drainage. 

In  lands  where  there  is  abundant  rainfall,  and 
where  it  Falls  at  the  right  season  of  the  year  for  the 
crop  which  it  is  intended  to  raise,  there  is  evidently 
no  need  of  irrigation.  But  it  often  happens  that  the 
soil  and  the  cHmate  are  adapted  for  the  cultivation  of 
a  more  valuable  crop  than  that  which  is  actually 
raised,  because  the  rain  does  not  fall  just  when 
it  ii  wanted,  and  there  we  must  take  to  artificial 
meander. 

In  other  lands  there  is  so  little  rain  that  it  is  practi- 

*  Bstrftct  from  the  Addresi  of  Sir  C.  Scott  UoDcrteff, 
K.C.S.I.,  K.C.H.G.,  President  of  the  Edgineering  Section 
Bcitiih  AaMciatisn  at  JohasnBibiiri  on  Avgnst  *8.- 


cally  valueless  for  agriculture,  and  there  ar«  -but  tiro 
alternatives— irrigation  or  desert.  It  is  in.touBtrfes 
like  these  that  irr^tion  has  its  highest  tritun^ ;  nor 
are  soch  lauds  always  to  be  [dtied  or  dMpised..  The 
raUifall  hi  Cairo  is  on  an  avnaee  1*4  inch  per  annuini 
yet  lands  pnrdy  agricoltoral  are  scdd  in  thenrig^tbonr- 
hood  as  hi|^  ssj^iso  an  acre. 

This  denotes  a  fertiHty  perhaps  unequalled  hi  the 
case  of  any  cultivation  depending  on  rain  alone,  and 
this  in  spite  of  the  fact  that  the  Egyptian  cultivatf»r 
is  in  many  respects  very  backward,  llie .explanation 
is  not  far  to  seek.  All  rivers  in  iflood  carry  much 
more  than  water.  Some  carry  alluvial  matter.  Sc«ne 
carry  fine  sand.  Generally  the  deposit  is  a  mixtqie 
of  the  two.  I  have  never  heard  of  any  river  that 
approached  the  Nile  in  the  fertilising  nature  of  the 
matter bmne  m  its  anmial  floods;  with  the  result 
that  the  plahis  of  Egypt  have  gone  on  thnmgh  all 
ages,  with  the  very  minimum  of  hdp  baa.  lorrign 
manures,  yielding  magnificent  crops  and  never  losing 
tbdr  fertility.  Other  rivers  bring  down  HtUe  bat 
barren  sand,  and  any  means  of  keeping  it  off  the 
fields  should  be  emfdoyed. 

Irrigation  in  Egypt. — No  lecture  on  iuigation 
would  be  complete  without  describing  what  has  been 
done  in  Egypt.  Yon  are  generally  familiar  with  the 
shape  of  that  famous  little  country.  Egypt  pr<^>er 
extends  northwards  from  a  point  in  the  Nile  about 
780  miles  above  Cairor-a  loi^  valley,  never  eight 
■nlles  wide,  sometiflaes  not  hdf  smile.  East  and  west 
of  this  lies  a  country  bn^en  into  hills  and  vallejrs, 
wild  crags,  levd  str^chea,  but  everywhere  ahst^u^y 
steril^  diy  sand  and  rod^  at  sndi  a  level  that  the 
Nfle  flood  has  nevor  .  reached  it  to  cover  its  nakedness 
with  fertile  deposit.  A  few  miles  north  of  Cairo  the 
river  bifurcates,  and  its  two  branches  flow  each  for 
about  130  miles  to  the  sea.  As  you  are  probably 
aware,  with  rivers  m  a  deltaic  state  the  tendency  is  for 
the  slope  of  the  country  to  be  away  from  the  river,  and 
not  towards  it.  In  the  Nile  Valley  tlie  river  banks 
are  higher  than  the  more  distant  lands.  From  an 
eariy  period*  embaiUanaits  were  formed  akmg  each 
^de  of  the  liva,  high  enough  not  to  be  topped  by  the 
highest  flood.  At  right  angles  to  Uieie  river  embank- 
.ments  others  were  constructed,  dividing  the  whole 
valley  into  a  series  of  oblongs,  surrounded  on  three 
sides  by  embankments,  on  the  fourth  by  the  depert 
heights.  These  oblong  areas  vary  from  about  50,000 
to  3.030  acres.  I  have  said  the  slope  of  the  valley  is 
away  from  the  river.  It  is  easy,  then,  when  the  NQe 
is  low,  to  cut  short  deep  canals  in  the  river  banks, 
which  fill  as  the  river  rises  and  carry  the  precious  mud- 
charged  water  into  these  great  Bats.  There  the  water 
remains-  for  a  month  or  more,  some  three  or  four 
feet  deep,  depositing  its  mud,  and  then  at  the 
end  of  the  flood  U  may  either  be  run  off  ^rect 
into  the  receding  river,  or  cuts  may  be  made 
ii  the  cross  embankments  and  the  water  jMused 
off  one  flat  after  another,  and  finally  rejoin  the  river 
This  takes  place  in  November,  when  the  river  is 
rapidly  blling.   Whenever  Uie  flats  ^^fimufoot^ 
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to  allow  a  man  to  walk  o^-er  tb«in  with  a  pair  of 
biillock>r  the  mud  b  roughly  turned  over  with  a 
wooden  plough,  or  even  the  touch  of  a  tree,  and 
wheat  or  barky  is  immediately  sown.  So  soaked  is 
tbe  soil  after  the  fiood  that  the  seed  gcrminatM, 
sprouts,  and  ripens  in  April  without  a  drop  of  rain  Or 
any  more  irrigation,  except  what,  perfaapS)  the  owner 
may  give  from  a  shallow  well  dug  in  tbe  field.  In 
this  manner  was  Egypt  inigated  up  to  about  a  century 
ago.  The  high  river  banks  which  the  flood  could  not 
cover  were  irrigated  directly  from  the  river,  the  water 
being  raised  as  I  have  already  described. 

The  Barrage. — With  the  last  century,  however, 
vpfieanA  a  very  strikiog  figure  in  Egyptian  history, 
Muhammed  Ah  Pasha,  who  came  from  Turkey  a 
pUia  captain  of  infantry,  and  before  many  yean  had 
made  himself  master  of  the  eoontiy,  yidding  only  a 
very  nominal  respect  to  his  suzerain  lord,  the  Sultan, 
at  Constantinoplr. 

Muhammed  Ali  soon  recognised  that  with  tfais 
flood  system  of  irrigation  only  one  cereal  crop  was 
raised  in  the  year,  while  with  such  a  climate  and  such 
a  soil,  with  a  teeming  population  and  with  the 
markets  of  Europe  so  near,  something  far  more 
v^oable  might  be  raised.  Cotton  and  sugar-cane 
would  fetch  far  higher  prices  ;  but  they  could  only  be 
grown  at  a  season  when  the  Nile  is  low,  and  they 
must  be  watered  at  all  seasons.  The  water- surface 
at  low  Nile  Is  about  25  feet  bdow  the  flood- 
surface,  or  more  than  ao  fieet  hdow  the  levd  of  Uie 
country.  A  canal-,  then,  mmung  12  feet  deep  in 
tbe  flood  woold  have  its  bed  13  tott  above  the 
low-water  surface.  Muhammed  Ali  ordered  the 
canals  in  Lower  Egypt  to  be  deepened ;  but  this  was 
an  enormous  labour,  and  as  they  were  badly  laid  out 
and  graded  they  became  full  of  mud  during  the  flood 
and  required  to  be  dug  out  afresh.  Muhammed  Ali 
was  then  advised  to  raise  the  water  surface  by 
erecting  a  dam  (or,  as  the  French  called  it,  a  barrage) 
across  the  qiex  of  the  delta,  twelve  miles  north  of 
Cairo,  and  the  result  was  a  voy  costly  and  imposing 
work,  which  it  took  long  years  uid  untold  wetdth  to 
coostrnct,  and  which  was  no  sooner  finished  than  it 
was  cMidemned  as  nsdess. 

Egyptian  Irrigation  since  the  English  Occupation. 
— With  the  English  occupation  in  1883  came  some 
English  engineers  from  India,  who,  supported  by  the 
strong  arm  of  Lord  Cromer,  soon  changed  the 
situation.  The  first  object  of  their  attention  was  the 
barrage  at  the  head  of  the  delta,  which  was  made 
thoroughly  sound  in  six  years  and  capable  of  holding 
up  15  feet  of  water.  Three  great  canals  were  taken 
from  above  it,  from  which  a  network  of  branches  are 
taken,  itrigating  tbe  province  to  the  left  of  the 
westem  or  Rosetta  branch  of  the  river,  the  two  pro- 
viDces  between  the  branches,  and  the  two  to  the  tight 
of  the  eastern,  or  Damietta  luwich. 

In  Upper  Egypt,  with  one  very  important  excep- 
tion {the  Il»:ahimieh  Canal,  which  is  a  pereimial  one), 
tbe  early  flood  system  of  irrigation,  yielding  one  crop 
a  year,  pnvatled  ontil  very  recent^,  but  it  was  im- 


mensely improved  alter  the  British  occnpotion  tbe 
addition  of  a  great  number  of  masonry  head  slmcei, 
aqueducts,  escape  wdr9,&c.,  (Bt  wldchsomej£8oo,ooo 
spent.   With  the  comfdetion     these  wosks.  and 
,  of  a  complete  system  of  drainage,  to  be  allnded  to 
.  further  on,  it  may  be  considered  that  the  imgatiao 
system  of  Egypt  was  put  on  a  very  satisfactory  baas. 
There  was  not  much  more  left  to  do,  unless  the 
volume  of  water  at  disposal  could  be  increased. 

Probably  no  large  river  in  the  world  b  so  reg:alar  as. 
the  Nile  in  its  periods  of  low  supply  aiid  of  flood.  It 
rises  steadily  in  June,  July,  and  August.  Then  it 
begins  to  go  down,  at  first  rafadlr,  then  slowly,  tU 
the  ftdlowing  Jube.  It  is  never  a  month  before  its 
time,  never  a  month  behind.  It  is  subject  to  no  ex- 
ception floods  from  Jnoe  to  June.  Where  it  esm 
Egypt  the  difierence  between  mazimtmi  an  J  miniuaB 
is  about  25  feet.  If  it  risM  3^  ftet  higher,  tbe 
country  is  in  danger  of  seiions  flooding.  If  its  rise  k 
6  feet  short  of  the  average,  there  existed  in  fbnmr 
days  a  great  risk  that  tbe  floods  would  never  com- 
the  great  flats  of  Upper  Egypt,  and  thus  tbe  groond 
would  remain  as  bard  as  stone,  and  sowing  is 
November  would  be  impossible.  Fortu&atdy  the 
good  work  of  tbe  last  twenty  years  very  much 
diminishes  this  danger. 

The  Assuan  Dam  Reservoir. — In  average  jeais 
the  volume  of  water  flowing  past  Cairo  in  September 
b  from  ttdrt^-five  to  forty  times  the  volonae  in  Jmw. 
Far  the  greater  part  of  tins  flood  flows  out  to  the 
■ea  vseleas.  How  to  catch  and  store  this  sap^ 
for  use  the  fdkming  May  and  June  was  a  prc^lcB 
early  pressed  on  the  EngUsh  engineers  in  Egypt. 

During  the  time  of  the  highest  flood  the  Nile 
carries  along  with  it  an  immense  amount  of  allutii! 
matter,  and  when  it  was  first  proposed  to  store  dte 
flood- water  tbe  danger  seemed  to  be  that  the  reserrotr 
would  in  a  few  years  be  filled  mith  deposit,  as  those  I 
have  described  in  India.  Fottnnatdy  it  was  found 
that  after  November  tbe  water  was  Duily  clear,  and 
that  if  a  commencement  were  made  eren  as  late  as 
that  there  woold  stil!  be  water  enough  enable  of 
being  stored  to  do  enormous  benefit  to  tbe  irrigalioa. 

A  site  Sac  a  great  dam  wai  discovered  at  Assoan, 
600  miles  south  of  Cairo,  whm  a  dyke  of  granite 
rock  crosses  the  valley  fo  the  river,  occasioning  what 
is  known  as  the  First  Cataract.  On  thb  ridge  of 
granite  a  stupendous  work  baa  now  been  created.  A 
great  wall  of  granite  6,400  feet  long  has  beea 
tbrowTi  HtToiis  th(.^  ^'illey.  2^  feet  tfiicls  at  ilic  trr-:. 
82  feci  :it  the  base.  Its  faeight  Above  I  be  reci- 
bed  of  iJie  river  is  130  f«t.  This  %mX  wall  «■  dam 
hdds  up  a  depth  of  66  feet  of  water,  whid  faBB 
a  lakeof  mon  than  itso  taiiles  in  len^^  the  39fe 
VaU^i^  watrisbE  ^WinwfWnfc<c«iMe  feec  gT  wAr^ 

Thr^  IS  i^Mf^  mf^itOBt,  M-  opcnkp. 
throititt  whidi  the  whde  N0e  floods  ^OBt  3160^ 
cubic  feet  per  second,  is  StrAttftS^  A'  ffight  of  fiuT 
locks,  eat'b  :'>□  bv  feel,  allow,  of  free  rij*igitij»"i 
past  tbe  dam.    The  foundatioii'-Gtanc  [>f  gnt 
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pleted  in  less  than  fonr  years.  At  (he  same  time 
a  very  impOTtant  dam  of  the  pattern  of  the  harrage 
north  of  Cairo  was  built  across  the  Nile  at  Assiut, 
just  below  the  head  of  the  Ibrahimieh  Canal,  not 
with  the  object  of  storing  water,  but  to  enable  a 
TcquiiiCe  ni^y  at  all  times  to  be  sent  down  that 
canal. 

The  diief  dm  of  die  great  Assuan  teservoir  is  to 
rnable  perennial  irrigation,  such  as  e»sts  in  Lower 
^ypt,  to  be  substituted  in  Uppor  Egypt  for  the 
baojn  system  of  watering  the  land  only  through  the 
Nile  flood ;  that  is,  to  enable  two  crops  to  be  grown 
instead  of  one  every  year,  and  to  enable  cotton  and 
augar-cane  to  take  the  place  of  wheat  and  barley. 
But  a  great  deal  more  had  to  be  done  in  order  to 
obtain  the  full  beneficial  resalt  of  the  work.  About 
450,000  acres  of  basin  iirigation  are  now  being 
adapted  for  perennial  irrigation.  Many  new  canals 
have  had  to  be  dng,  otbcn  to  be  deepened.  Many 
new  maaoiuy  works  have  bad  to  be  boOt.  It  is 
probable  the  works  wiU  be  finished  in  1908.  There 
will  then  have  been  spent  on  the  great  dam  at 
Assuaa,  the  minor  one  at  Assiat,  and  the  new  canals 
of  distribution  in  Upfwr  Egypt,  about  six  and  a  half 
millions  sterling.  For  this  sum  the  increase  of  land 
rental  will  be  abont  ^^3,637,000,  and  its  sale  value 
will  be  increased  by  about  /26,570,ooo. 


INSANITY. 

The  Report  of  the  Lunacy  Coaunissioneis  jost 
issoed  hardly  sn[^)orts  the  common  opinitHi  that 
inaaiuty  is  largely  on  the  increase  in  ^gland  and 
Wales.  It  is  true  that  on  the  ist  of  January,  190c 
the  ratio  for  the  insane  per  10,000  of  population  -tnn 
35-09  as  against  3471  lot  the  same  day  of  1Q04,  the 
actual  numerical  increase  of  the  insane  having  in- 
creased from  117,199  to  119,829,  say  2,630,  or  2-2 
per  cent.  But  this  is  a  lower  increase  than  in  any 
year  since  1901,  when  it  was  only  1,333.  '899 
it  was  3,114,  in  1903,  3,251,  and  in  1904.  3.235.  A 
striking  fact  brought  out  by  the  figures  of  the  report 
is  that  during  last  year  (he  increase  of  lunacy  in  rural 
districts  was  prc^wrtionately  larger  than  in  the  towns. 
The  CommiancmeiB  do  not  attempt  to  explain  this 
pbenomencm,  and  the  specialists  are  not  more 
ooorageons.  The  worry  and  stress  of  town  BTe  are 
not  found  in  the  same  degree  in  the  country,  \rtiere 
exbteoce  pursues  '%  more  placid  course,  but  Inter- 
nairiage  is  more  common  in  small  villages  than 
large  towns,  and  conceivably  may  have  something 
to  do  with  the  increase  of  insanity.  Certain  counties 
with  a  comparatively  low  rate  of  insanity  show  a  high 
proportion  of  cases  admitted  with  a  history  of  in- 
temperance, and  others  with  a  high  insanity  rate 
have  a  low  rate  of  the  latter  class  amongst  the  insane. 
For  example,  the  admissions  into  asylums  with  history 
of  previons  intemperance  coming  from  Glamoi^an 
woe  35>3  per  cent.,  whilst  the  ratb  of  insane  to 
1)000  c^tfae  population  was  only  2*47  per  thousand. 


On  the  other  band,  in  Dorset  the  admissions  of 
persons  with  a  record  of  intemperance  was  only  3*9  ; 
whereas  the  ratio  of  insane  to  1,000  of  population 
was  3-bi.  Nor  is  there  any  apparent  relationship 
between  the  density  of  population  and  the  ratio  of 
insyie.  Many  of  the  most  sparsely  populated  conn- 
ties  give  the  lughest  proportion  of  insane  to  thdr 
respective  popnlatims.  For  example,  the  insane 
ratio  was  highest  fai  Hertford  (5*13),  Radnor  (4'98), 
Wilts  (4*10),  Cardigan  (4*09),  and  Montgomery 
(3'93\  counties  ix4iich  are  amongst  the  least  densely 
populated. 

Taming  to  the  assigned  causes  of  insanity  in  the 
cases  of  all  patients  admitted  into  county  and  borough 
asylnms,  registered  hospitals,  naval  and  military 
hospitals.  State  asylums,  and  licensed  houses  va 
England  and  Wales  during  the  five  years  1899  to- 
1903,  it  will  be  foond  that  the  largest  percentage,  so 
for  as  males  are  concerned,  is  attributed  to  intem- 
perance in  drink,  The  next  highest  percent^ 
is  under  the  head  of  hereditary  influence,  i8'8;  then 
"previons  attadcs  '*  16-1.  Mental  anxiety  and 
worry  are  answerable  for  5-5,  and  adverse  chcom- 
stances,  mnch  the  same  tiifaig,  for  5'6.  Fenules> 
differ  considerably.  With  them  the  largest  percen- 
tage, 24-9,  was  attributed  to  hereditaty  influence,  then 
"previous  attacks"  22-4,  followed  by  "  other  bodily 
diseases  or  disorders"  13*1,  intemperance  in  ditnk 
coming  fourth  with  9-4. 

One  of  the  most  important  portions  of  the  report 
deals  with  the  annual  movement  of  the  asylum  popu- 
lation. The  operation  of  Section  38  of  the  Lunacy 
Act,  1890,  Snb^eetitm  4  (as  amended  by  Section  7 
of  the  Act  of  1891)  has  made  it  possible  to  judge- 
the  tttent  of  this  movement  of  Ae  asylum  pt^ndatioik 
in  general  thron^ont  a  series  of  yean.  Under  that 
section — a  most  valuable  one — the  reception  order  of 
any  patient  can  only  remain  in  force  if  continued  by  a 
special  report  by  the  responsib'e  medical  officer,, 
made  at  stated  periods  from  the  date  of  admission,, 
to  the  effect  that  the  patient  is  still  of  unsound  mind, 
and  a  proper  person  to  be  detained  under  care  and 
treatment.  Thus  a  patient  admitted  in  1891,  if  sliU 
retained  in  the  asylum,  must  have  had  bis  reception 
order  continued  this  special  certificate  issned  in 
1891,  1893,  1895,  ^  I903>  By  means  of 

Boch  laiewals  it  ii  ponible  to  ascotain  what  propor- 
tion of  the  whole  number  admitted  in  1891  and  1892. 
still  remained  under  care  during  1903  and  1904.  The 
statistics  diow  that  for  every  100  patients  admitted  ia 
any  given  year  not  more  than  48  will  remain  after 
one  year,  37  after  two  years,  28  after  four  years,. 
21  after  7,  and  15  after  iz  years.  It  is  not  possible 
to  give  the  actual  numbers  of  those  who  were 
discharged  recovered,  or  of  those  who  died,  nor^ 
indeed,  of  those  who  had  to  be  re-admitted,  but 
in  general  terms  it  may  be  said  that  the  highest 
propcHticni  of  recoveries  is  to  be  found  in  the  6rst 
year,  and  of  deaths  in  the  lata-  years.  One-fourth 
of  the  admissions  are  for  "not  firsts  attacks. of 
insanity.  Digitized  by  vjOOQ  IC 
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HOME  INDUSTRIES. 

Drying  Bops. — An  interesting  exhibit  at  the 
Brewers*  E^ibition,  held  last  week,  was  an  American 
machine  for  drying  and  cuting  hops.  With  us  the 
bops  are  Idin  dried,  the  green  hops  being  laid  cpon 
doors  covered  with  horsehair,  under  which  are  en- 
■closed  or  open  stoves  or  furnaces.  The  heat  froto  these 
is  distribated  as  evenly  as  possible  among  the  hops 
above  by  draughts  below  and  roond  them.  Exhaust 
fans  are  used  by  some  growers,  and  greatly  facilitate 
■drying  by  drawing  a  large  volume  of  air  throng^  the 
bops,  and  as  tbe  temperature  may  at  the  same  time 
tie  kept  low,  Uie  risk  tA  getting  oTer<dried  samplei  is 
lessened.  Then  tbe  adoptira  of  the  roller  floor  when 
4iBed  in  conjunction  with  a  raised  platform  for  the 
men  to  stand  on  when  turning,  prevents  any  damage 
from  tbe  feet  of  the  workmen,  and  reduces  the  loss  of 
<resin  to  a  minimam.  The  principal  objection  to  the 
English  method,  not  entirely  obviated  by  exhaust  lans, 
is  that  hops  are  dried  at  too  high  a  temperature,  and 
not  evenly.  The  hot  air  arising  from  the  lire  or  furnace 
comes  in  contact  with  the  hops  1>-ing  next  tbe  hop-cloth 
and  immediately  absorbs  moisture  from  the  bops.  As 
■soon  of  this  air  bec<pnes  moistnre-laden  it  is  nmch 
fwavier  and  cooler,  and  great  heat  is  required  to  force 
ike  air  up  thfot^li  the  hops.  The  lesolt  is  that  the 
tiops  next  tbe  floor  become  overdried,  while  the  hops 
•on  Xa^  remain  cold  and  wet.  The  air-drying  method 
referred  to  abo%-e  dries  the  hops  by  a  free  and 
«»itinnou8  passage  of  air  through  tbe  hops.  No 
lieat  is  used,  and  the  air  is  at  the  normal  outside 
temperature.  The  circulation  and  draught  are 
created  by  a  large  fan  run  by  an  electric  motor. 
Tbe  frying  is  acccompiished  by  continuously  renewed 
•contact  of  fresh  air  with  tbe  bops.  Tbe  nunsture 
is  dMOibed  and  tbe  brewing  qualities  left  intact. 
Tbe  advantages  claimed  for  the  process  ore  that 
<i)  the  process  of  drying  begins  immediately 
after  the  hops  are  [»cked,  and  there  is  no  loss  or 
•damage  from  tbe  sweating  process.  (2)  The  drying 
is  aocomplisbed  easily  and  without  heat,  so  that  no 
feops  can  be  high  dried,  neither  will  they  be  slack 
<li^d.  (3)  The  bops  are  not  handled  in  the  process 
and  no  buds  are  broken.  The  resins  are  left  in  their 
natural  state,  namely,  soft  and  soluble,  and  the  aroma 
is  nninjnred.  (4)  The  hops  will  [vesent  a  uniform, 
■clean  ^ipearance,  rendering  blea^mg  with  sulphur 
mmecenary.  {5^  Bang  perfectly  dried  tbe  bopawill 
'keep  better  in  tbe  bale  as  there  will  be  no  disturbing 
■cheiQical  changes.  Tbe  process  rests  on  theory  that 
if  you  wish  to  dry  any  article  you  should  expose  it  to 
the  air  not  beat  it.  The  waaheriromaa  does  not  put 
ber  clothes  on  the  oven  to  dry,  she  hangs  tbem  on  the 
line<  The  air-drying  process  was  invented,  protected, 
-and  is  used  exclusively  by  a  Califomian  Hop  Com- 
pany. Unfortunately  it  needs  a  Califomian  climate 
Ibr  its  efficient  appUcaticn  and  this  is  not  to  be  found 
■n  KeaL 

Inca»iesce»t  Gas  nnd  Electricity, — Something  was 
said  in  this  page  last  we.dc  about  the  growing  keen- 


ness in  tbe  competitlda  of  incandescent  gas  snd  dec* 
tridty  as  illustrated  by  tbe  snbstitntiott  of  tbe  finer 
ftx  tbe  latter  in  tbe  lighting  of  many  of  the  streets  b 
the  City.  Another  ladkation  of  iriiat  tbe  electric 
companies  have  to  reckon  with  is  to  be  foond  in  the 
fact  that  the  X^don  and  Brighton  Railway  Com- 
pany's new  station  at  Victoria  is  to  be  lighted  \jj 
incandescent  gas.  In  the  old  station  it  was  sobstitated 
for  electricity  at  a  saving  to  the  ctHnpany,  it  is  nid, 
of  ;C90O  per  annum.  At  Broad-street  Station  again 
the  incandescent  light  is  supplanting  electricity,  wA 
Morland  and  Sons,  of  tbe  City-road,  have  given  19 
their  electric  plant*  preferring  bigb  preasoie  gv. 
The  gas  companies,  alarmed  at  the  rapid  piogitss  of 
electridty,  have  for  some  little  time  past  been  bestir- 
ring themselves  and  tiering  bonseboldett  fadHties  far 
the  use  of  tbe  incandescent  light,  and,  if  tcsolts  ore 
anything  like  those  claimed  for  it,  it  is  probable  tbit 
the  incandescent  light  will  very  setiously  check  the 
growth  of  electric  lighting  in  residential  houses  as 
well  as  factories.  If  a  saving  of  £900  a  y<ear  can  be 
effected  in  a  single  railway  station  by  the  substitatsn 
of  incandescent  gas  for  electricity,  and  a  better  bgkt 
obtained,  it  is  obvioos  that  unless  tbe  electric 
companies  materially  reduce  their  charges  tbdr 
pontton  will  be  seriously  menaced.  They  are  yoMg 
and  enteiprisbig,  with  jjenty  of  c^tal  bddnd  tbcm, 
and  mi^  be  rdied  npm  not  to  sUik  ^  figbt.  bnt  ■ 
both  bonse  and  street  ligbtiiig  th^  have  finsd  a 
focmidahle  conpetitor  in  incandescent  gas. 

Motor  Wagons. — The  demand  for  motor  wagoss 
continues  to  increase,  and  for  long  distances  they  aie 
steadily  displacing  the  horse.  They  carry  bigger 
loads,  and  tbiere  is  a  considerable  saving  in  w^e 
and  other  expenses.  It  may  be  interesting  to  fftt 
tbe  particulars  of  workmg  expenses  of  a  five-tea 
motor  lorty  which  was  in  constant  use  doxing  twdn 
months  ended  Septanba  joth  last.  It  was  at  wnk 
268  days,  and  travelled  5,562  miles  at  tbe  total  cost 
of  ^286  18s.  8d.  Tbe  distikt  in  which  it  is  vorted 
is  very  billy,  and  during  all  last  winter  tbe  roads 
were  in  a  very  bad  state,  which  necessitated  a  l^cr 
use  of  fnd  than  would  otherwise  have  bera  ued. 
The  £iifi  i8s.  8d.  is  made  np  as  foDows : — 

Wagts. 

£   «.  i 

Driverat  353   91    o  o 

One  man  at  23s.   59  16  o 

Repairs    63  14  5 

Oil   22    6  II 

Coke  (57  tens  6  cwt.)   42  it  4 

Boiler  Insurance   2  to  o 

Incidental  expenses   500 

£296  18  S 

5,562  miles  X  5  tons  =  27,810  ton  nulcs  far 
;^286  t8s.  8d.,  which  works  oat  at  2-47d.  per  Ion 
mile,  a  substantial  saving  on  borse  hanlage.  Un- 
fortunately soft  ^>)t4s^pt^>?^(3ii^(x(^nl  sf 
motor  w^ons  for  fiod  wsIl  O 
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The  Output  of  Coal.—Tht  figures  giving  the  out- 
fMit  of  coal  for  last  year  afford  an  amosing  commentaiy 
on  the  RfMrt  of  the  Coal  Comndnnm  of  1866,  which, 
\ty  the  my,  was  a  very  strong  one.  In  their  rqxirt, 
issned  in  1871,  the  Commisnoncrs  stated  that  "  as 
regards  the  fatoie  exportation  of  coal,  although  a  very 
large  increase  has  taken  place  within  the  period 
embraced  by  the  preceding  table  (i855-69),  yet  there 
is  reason  to  doabt  whether  touch  further  increase 
will  take  place  in  this  directioiL"  The  export 
gi^-ea  in  the  table  for  1869  was  10,200,000. 
Add  2,100,000  for  bunkers,  and  the  total  is 
■  2,300,000.  From  the  tables  given  in  the  Mines 
and  Quarries  General  Report  just  issued,  the 
total  exptwt  of  coal  in  1904,  exclusive  of  coke  and 
patent  foel,  was  65,822,035  tons,  ot  coniiderably  more 
than  fivefold  that  which  the  Commission  predicted 
would  not  show  much  'further  increase.  On  the 
other  hand  Jcvona*  pndictioa  that  the  aimual  per- 
rentage  of  increase  in  the  consumption  of  coal  could 
not  cODtinne  unabated  for  a  very  lengthy  period  is 
already  being  verified.  Just  forty  j-ears  liave  passed 
since  Jevons  wrote,  yet  the  increased  production, 
which  for  some  time  previous  had  been  at  an  average 
uDDual  rate  of  3^  per  cent.,  has,  notwithstanding  the 
phenomenal  development  in  the  growth  of  oar  expivt, 
ttecome  reduced  over  the  last  twenty  years  to  a 
j^eometric  annnal  average  rate  of  increase  of  about 
t-16  per  cent.,  and  last  jeir  was  less  thani  per  cent., 
vhile  the  rate  of  increase  in  tbtpercap&a  home  coo- 
iumpdon  fell  Aom  a}  per  centum  per  annum  in  the 
ifties  to  less  than  three-qoarters  of  i  per  cent,  in  the 
lecade  ended  1902.  The  consumption  per  head  of 
x)pulation,  3*89,  was  lower  in  1904  than  in  any  year 
ince  1899,  and  although  the  total  output  of  coal 
Fas  the  highest  hitherto  recorded,  \iz.,  232,438,273 
ons,  the  walne  was  Mily  ^^3,85 1,784,  a>  against 
38,227,547  in  1903,  whoi  the  output  was  less  by 
lore  than  2,000,000  tons. 

Other  Mineratt  Raised. — The  total  value  of  the 
linerals  raised  in  the  United  Kingdom  in  1904 
mounted  to  j^97,477,639,  a  decrease  of  ;i"4,330,765 
s  compared  with  1903,  and  accounted  for  by  a 
jrther  fall  in  the  average  price  of  coal  from  78.  7*93d. 
er  ton  in  1903  to  7s.  2-584.  in  1904.  The  output  of 
-on  ore,  13,774,282  tons,  shows  a  further  increaieof 
8.637  tons,  but  the  value,  ;^3,i35,8i4  is  less  by 
'io4,i<3  then  in  1903.  ^le  «e  yielded  4.534,412 
sns  of  iron  or  more  than  one-half  of  die  total  quantity 
f  pig-iron  made  in  the  country.  6,100,756  tons  of 
re  were  imported  during  the  year,  76  per  cent,  of 
hich  came  from  Spain. 

Gold  Mining  in  Great  Britain.— 'The  output 
f  gold  from  Great  Britain  (confined  to  Merioneth- 
lire)  does  not  inoease  veiy  r^iidly,  hut  it  seems  to 
mnde  a  consideiaUe  jump  in  1904.  In  the 
lines  and  Quarries  Genual  Keptwt  Just  issued 
:d.  ^^^^       tab>s  running  back  to  1873, 

r  bbe  quantity  of  ore  extracted  and  its  value.  Up 
)  4900  the  tonnage  dealt  with  was  quite  insignifi- 
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cant,  but  in  that  ycarit  loseto  30,802  ;  in  1903  it  was 
zZfioOt  and  hi  1904, 23,203.  Bat  whereas  the  38,600 
tfWs  were  valued  ("ralue  meanfaig  valne  of  gold  obtained 
leas  cost  of  treatment  crushing,  amtdgamatini, 
&G.)  at  only  ;f  16,995,  ^  tons  was  valued  at 

jf68,576.  No  indication  is  given  in  the  report  of  the 
explanation  of  this  great  difierence  in  value.  The 
whole  of  the  output  was  obtained  by  two  companies, 
the  Gwyn  Mines,  Limited,  working  at  Gwynfynydd, 
Merionethshire,  and  the  St.  David's  Gold  Mines, 
Limited;  working  at  St.  David's,  Dolgelty.  Altogether 
19,65;  ot.  of  gold  were  obtained  by  these  two  com- 
panies last  year  of  a  value,  as  stated  above,  of 
£'li9^S-  total  cost  of  treatment  is  estimated 

to  be  about  £S,Z^,  bat  ;^68,576  does  not  indicate 
the  shaidK^ders'  pr^t,  because  in  order  to  make  an 
esdmate  of  the  profit  it  would  be  necessary  to  deduct 
all  the  cost  of  getiiog  the  ore,  i.c^.,  labour,  supplier 
superintendence,  royalties,  &c.  It  is  to  be  feared 
that  the  nett  profit  of  gold  minisg  in  Wales  is  still 
to  seek. 

State  JifforestatioH. — Mr.  Fel's  i»coposal  to  grow 
.Coreats  in  Great  Britain  has  given  rise  to  a  good 
deal  of  Interesting  discussion.  In  other  Enropean 
countries  the  State  has  done  much  afforestation  to 
the  general  advantage,  as,  for  example,  in  the  west  of 
Jutland,  where  the  land  is  singularly  barren,  and  there 
can  be  no  doubt  that  large  areas  in  the  United  King- 
dom might  be  profitably  planted.  But  if  it  is  to  be 
dcme  on  the  necessary  scale  it  must  be  done  by  the 
Government.  If  the  State  were  to  take  the  work  in 
hand  it  would  be  the  means  of  finding  onployment 
for  a  large  number  of  hands  in  one  way  or  another,  and 
the  contiacticm  of  foreign  aoarccs  of  supply  m  ly  soon 
induce  stateanen  to  give  nme  attentim  to  the  ques- 
tioo  of  affixestation  than  they  have  been  diqwaed  to 
do  hitherto,  and  persuade  tton  to  seriously  grapple 
with  the  difficulties  in  the  way.  Meantime  we  are 
paying  immen&e  sums  for  foreign  timber  although  less 
this  year  then  for  some  years  past.  Indeed  the 
decrease  in  the  value  of  wood  and  timber  imports  fcn- 
the  nine  months  ended  September  last  is  somewhat 
remarkable. 

Timber  and  TfW.— Taking  wood  hewn,  the 
value  of  the  imports  fin*  the  nine  months,  which  was 

jf4.797.z42  in  1903.  and  £^,Z%,2^f>  in  1904,  was 
only  ;^4,i62,34t  in  1905,  the  decrease  being  mainlyin 
Russian  and  American  imports.  The  value  of  the 
sawn  and  split,  plain  and  dressed  woods  has  fallen 
fi^"  jf '3.378,683  in  1903,  and 835,079  in  190410 
;£'ii,2i8,i69  this  year,  the  decrease  being  mainlyin 
Swedish,  Norwegian,  American,  and  Canadian  im- 
ports, the  last-named  having  fallen  from  ^i.iofjttii 
in  1903  to  ^^2,401,219  this  year.  The  total  value  of 
the  wood  and  timber  fanported  in  the  nine  months  to 
September  30th  of  I903  was  ;fl9,9i9t[75>  in  the 
same  period  of  1904,  18,256,364,  and  this  year, 
;^I7,268,966;  a  decrease  of  no  less  than  ^£'2,650,209 
for  the  nine  months  of  1905,  as  comptfCd  jndL_aw 
corresponding  period  of  1903^  ^  t'^e^     l^OOg  IC 
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Wheat  Iuports. — Last  year  our  largest  iipports 
of  wheat  came  from  the  following  coonlries  in  the 
order  given: — (t)  British  India,  (3)  Russia,  (3) 
Argentina,  (4)  the  United  States  of  America.  For 
the  nine  months  ended  30th  September,  1905,  the 
order  bai changed,  and  runs  (i)  Argentina,  (2)  British 
India,  (3)  Russia,  (4)  AnstraHa.  The  United  States, 
.  which  in  1901  gave  us  15*60  millions  of  quarters  out 
of  a  total  import  of  23-46,  comes  fifth,  sending  us  this 
year,  in  the  nine  months  to  September  30,  only 
3,606,300  cwt.,  as  compared  with  9,394,400  sent  by 
Australia.  And  this  is  the  more  remailuible  seeing 
that  the  wheat  yield  in  the  United  States  exceeds 
last  year's  by  33-7  per  cwt.,  and  is  only  87  per  cent, 
below  the  record  year  1901,  Canada,  too,  has  a 
bumper  crop  of  wheat,  but  the  Canadian  exports  of 
wheal  to  the  United  Kingdom  for  the  nine  moQtlu 
ended  Seplembo*  was  only  3,oz<^63d  cwt.,  as  4b|D- 
pared  wi^  5,514,700  cwt.  for  the  corresponding 
period  of  last  }ear.  It  loolcs  as  if  the  home  demand 
in  Canada,  is  in  the  United  States,  is  growing  more 
rapidly  than  the  increase  in  production.  Take  the 
wheat  exports  of  the  two  countries  for  the  Rrst  nine 
months  1^  the  three  years,  1903-5  : — 

United  Statei.  Canada, 
cwti.  cwts. 
1903   18,999,026    ....  8,134.441 

190*   6,059900   ....  5.5M.70O 

1905    3.606.300  3.o«^63o 

On  the  other  hand  Rusria  sent  ns  10,302,702  cwt. 
in  1903  and  18,701,200  in  1905;  the  Argentine 
RepubHc,  12,989,155  cwt.  in  1903,  20,574,800  in 
1905;  British  India,  10,924,942  cwt.  in  1903, 
'  20,366,900  in  1905 ;  Australia,  26  cwt.  in  1903, 
and  9,394,400  in  1905. 

Feekcb  and  Bkitish  Colonial  Trade. — 
Some  figures  given  by  Mr.  Consul-General  Inglis 
in  his  report  on  the  foreign  trade  of  France  just 
issued  (No.  5510,  Annual  Series),  show  that  the 
trade  of  France  with  her  colonics  is  much  more 
valuable  than  is  commonly  supposed  on  this  side  of 
the  channel.  Taking  imports  and  exports  together, 
they  were  of  the  value,  in  1904,  of  /4i,792,ooa^  the 
exports  amounting  to  jf22,30(^aoo,  and  the  imports 
to   ;^i9,492,aoo.    Stmething    more    than  half 

1 2,596,000)  of  the  exports,  go  to  and  nearly  a 
(;^9>352>ooo)  of  the  imports  come  from 
Algeria,  the  colonies  next  in  importance,  from  the 
trade  point  of  view,  being  Tunis,  French  Indo-China, 
Senegal  and  West  Africa,  and  St.  Pierre  and 
Miquelon.  The  iigures  quoted  seem  small  beside 
those  of  Britain's  trade  with  her  colonies  and  India, 
but  they  are  far  ahead  of  those  of  any  other  country 
with  her  Colonial  posiewions.  In  1903  our  totd 
imports  from  Indi;  and  the  colonies  were  valued  at 
jf'37i'78,o6i,  and  our  exports  tt /128,571,53s,  in 
^1  jC265,  749,396.  It  is  noteworthy  that  the  imports 


of  France  from  Great  Britain  in  1904  show  a  decHae 
of  1,336,000,  but  remained  larger  than  from  any 
other  country,  whilst  the  increase  in  the  exports 
from  France  to  the  United  Kingdom  amooated 
to.  ^^76,000.  The  effect  of  the.  recent  war  npcn 
French  trade  with  Russia  was  great.  The  imparts 
from  Russia  fell  from  j^i2,o68,oco  in  1903,  to 
j^8,536/)oo  last  year^  and  tiie  exports  to  Rueia  fraa 
/3.i76»ooo  tojf  i,696,oco. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

MoxDAY,  ,Ocr.  jo...FanKfs'  Clob,  WbiU^aU  •  eoart, 
S.W.,  4  p.iB.  Mr.  J.  Crouch,  "  RAte-atded 
Education." 

XjoK^aa.  Imtitntioii.  SlndnirT-clicaB.  S.Cn  5  p-v- 
R(Aieft  Ball,    "A  CraiM  witk  tbe  Con- 
niMioaen  of  Iriafa  Ligbtm." 

TtlBSDAY,  Oct.  31. ..Tbe  Faraday  Society,  in  tbe  Librarr  ol 
tbe  Inititvtion  of  Electrical  Encinecn,  As.  Victoria 
■trret,  S.W.,  B  p.m.  t.  DiacnsMoo  on  F^ra  br 
Fiof.  EiBOt  Whoa,  "Alternate  CnmoC  Electae- 
iTsii.'*  1.  Mr  V.  R.  Coepor, "  AttcnaU  Ckimt 
Elactrolrais  u  ibowB  by  Oiclllogisph  Rccori." 
3,  Prof.  A.  K.  Hnntinrdon,  -  Note  on  tbe  Cryfa'- 
line  Stnictare  of  Electro-depoaited  Ccotct."  \. 
Ur.  W.  Potlaid  Digby,  "  Some  Obwrvntiou  Re- 
specting tbe  Relation  of  Stability  to-Elecfai^ 
cbMnical  Efficiency  in  Hypocblorite  ProdactioB,'' 
CntralCbamborof  Arricnltnie  (attheUovsnovm 
Socinror AaT5),J<riin-itTceti Adelphi, 

WBDMBSDAr,  Nov.  i...United  Service  Inttitntioa,  WUliUL 
S.Wi,  3  p.m.  Lt.-Col.  O.  M.  Headi,  "Rdd 
KnfiMcrinc  in  Ae  Ufbt  of  If odern  Waffnra.*' 
'  Royal  Arcbseological  Inititntion,  ab,  Haaor^ 
tqnare,  W.,  4  P-n-  Ur.  Alfred  t>obree,  *' J^- 
nese  Sword  Blades." 

Thuksday,  Nov.  a  ..Linnona,  Bnrlii«ton-liaaMu  W-.  %  p.^. 

Rcnr.  G.  HmmIow,  "  I^ant  KcMlocy,  intopnted  bi 
dinct  n^oaba  to  tke  CooditioM  of  Lifb." 
London  Iiutitatioiii  FiMbaiy^ciRas,  B-C^  ( 
Mr.  M.  H.  Spielmaan,  "  Ait  and  Umoar.*' 
Cbeniical,  Burlington  -  boa  se,  W.,  9\  pA.  i.  Ifeai^ 
E.  Llnder  and  R.  Kcton,  "  Solntion  wd  Parado 
Solution,"  Part  IV'.    "Some  of  tbe  ArMwoi 
PropertiM  of  Aneuions  -Snlphide  and  Faric 
Hydrate."   a.  Hr.  P.  Blacksaa,  "  Tbe  KolecaUr 
CondnctlTity  of  Wabr."    3.  Ur.  H.  O.  Jom. 
*  Tlte  StereolMmeriHB  of  Ssbttituted 
CompooBdi."  4.  lfr,J.B.PHnis,'*T1wIa 
of  Tery  ttronr  Blectro'lCafnettc  ndda  oe  ibv 
Spark  Spectra  of  Rutbeniam,  Kbodiwn,  and  Pal- 
ladium." 5  Mr.  E.  C.  R.  PrideauK,  "Note  eo  tbe 
Fluoride!  of  Solenium  and  TelloTinm."   6.  "Tbe 
Ccinitinnjf'T]  of Glutii-onic  .AciJ,''    :.  Mr^m  H. 
BiLfOOi  imd  J.  F.  rfciirpff.  "  ^omr-  Alfcyi  l>ei^it:m 
cfOlvtuaBic  Acid  and  of  1  ^6  niuxvpi;-r>jti«if  * 
B.U<«ni  F.  V.  DaiUdiir«  AJid  J.  F.  Xiuxpe. 
"Koto  on  ttrt  FMadttiBB  of  f       '  j'j'  Tl  1' 
Add  iind  of  «rWlin6diylffliUacoalc  Atid.^ 

FnEiiAr,  Nov.  3  .  Art  Worben'  Gnild,  CUffMMH  B4L 
I'lwl-strwt,  E.G.,  8  p.m. 
Grulnifisti'  As£'.''tr:i.ti"a,  t"iiivcnity  ColltfO.  W,C.» 
^  p  til.     4  r.j'i  ,-r-,;i:'.,n.' 

Hutfrl  S.W.,  I  p.ilL  rt¥iblif  ml  ti  .Arldrew.  Mr. 
Degald Clu-b,  " Iho PnU«H pf  iKc  Gja  TurbM^ 
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FRIDAY,  NOVEMBER  3,  tgos- 


NOTICES. 


ARRANGEMENTS  FOR  THE  SESSION. 

The  First  Meeting  of  the  One  Hundred- 
and-Fifty-SecoodSessioti  will  be  held  on  Wed* 
nesday  Evening,  the  i4tb  of  November,  when 
an  Address  will  be  delivered  by  Sir  Owen 
Roberts,  M.A.,  D.C.L.,  F.S.A.,  Vice-i^esi- 
dent  and  Chairman  of  the  Council. 

Previous  to  Christmas  there  will  be  Six 
Ordinary  Meetings,  one  meeting  of  the  Indian 
Section,  and  one  of  the  Applied  Art  Section. 
The  following  arrangements  have  been  made 

Ordinary  Meetings. 
Wednesday  Evenings,  at  8  o'clock :  — 

November  15. — Opening  Address  of  the  Chair- 
man OF  Council. 

November  22. — "The  Cinematogrnph  and  its 
Applications."    By  F.  Martin-Duhcan. 

November  29.  —  "  The  British  Association  m 
Soath  Afvica."  By  SiK  WiLUAM  H.  Pebec^ 
K.C.B.,  F.R.S. 

DlCBMBER  6.—"  The  Mano&ctnre  of  Sngar  from 
British  Grown  Beet."   By  SlOHDND  Stkin. 

Dkcuiber  13.—"  Indiutriil  Japan.'*  By  W.  F. 
MiTcaELL.  His  Excbixencv  the  Japahsse 
MiNlSTBK,  will  preside. 

December  20. — "  The  Aerograph  Method  of 
Distributing  Colour."   By  Cbarlbs  L.  Bukdick. 


Papers  for  meetings  after  Christmas : — 
"  London  TraflSc."   By  Captain  G.  S.  C.  Swm- 

TON  (L.C.C.). 

"The  I^paration  of  Oxygen  from  Liquid  Air," 
By  MuMSisuR  Raoul  Pictet. 

*<  Sabmarine  SigoaUiog."  By  J.  B.  Millet. 

"The  S(q)ply  of  Electricity."  By  Jambs  N. 
SBOOI.BXXD,  B.A.,  M.InstC.£. 

"The  Planting  of  Waste  Lands  for  Profit."  By 
J.  Nisbet. 

*'  Industrial  Rnsria."  By  LuciEN  Wolf, 
The    Horseless    Carriage,    1885-1905."  By 
Claude  Johnson. 

"The  Artistic  in  Painting  and  Photography."  By 
J.  C.  Dollman. 


Indian  Section. 

Thursday  afternoons,  at  4.30  o'clock  : — 

December  7,Janaaty  18,  Febniaty  15,  March  15, 
A[Hil  26,  May  24. 


Colonial  Section. 

Tuesday  afternoons,  at  4.30  o'clock 
Febnuuy  6,  March  6,  April  3,  May  i. 


Applied  Art  Section,  . 

Tuesday  Evenings,  at  8  o'clock  : — 

December  12.  — "  Hist<mcal  Pageants."  By 
Lonis  N.  Parker. 

December  12,  January  ^  Febniaiy  20,  March  20«. 
April  34,  May  15. 


Cantor  Lectures. 
Monday  evenings,  at  8  o'clock  : — 

J.  A.  Fleming,  D.Sc,  F.R.S.,  "The 
Measurement  of  High  Frequency  Currents  and 
Electric  Waves."  (In  continuation  of  previous 
courses  on  *'  Electric  Oscillations  and  Electric 
Waves,'*  and  on  "  Hertzian  Wave  Tele- 
graphy.")  Four  Lectures. 

November  27,  December  4,  11,  18. 

Sir  William  White,  K.C.B.,  F.R.S.^ 
"  The  Modem  Warship."    Five  Lectures. 
January  29,  February  5, 12,  19,  26. 

Prof.  Vivian  B.  Lewes,  "  Fire  :  Fire  Risks- 
and  Fire  Extinction."    Four  Lectures. 
March  13,  19,  26,  April  2. 

Alfred  Maskell,  "  Ivory."   Three  Lec- 
tures. 
April  23,  30,  May  7. 

George  W.  Eve,  "  Heraldry  in  Relation  to 
the  Applied  Arts."   Three  Lectiyes.  t 

May  14,  21,  28.  Digitized  by  *^OOgIe 
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Howard  Lectures. 
A  Course  of  Three  Lectures  will  be  given 
under  the  Howard  Trust,  by  Professor 
SiLVANDs  Thompson,  D.Sc,  F.R.S.,  on 
"  High  Speed  Electric  Generators,  with 
special  reference  to  dri\"ing  by  Steam- 
turbines,"  on  the  followng  Thursday  Even- 
ings, at  8  o'clock :— January  iSth  and  25th, 
and  February  ist. 


jLTENiLE  Lectures. 

Two  lectures  suitable  for  a  Juvenile  audience 
will  be  delivered  on  Wednesday  evenings, 
Januarj'  3rd  and  10th,  1906,  at  7  o'clock,  by 
Professor  Herbert  Jackson,  on  "  Flame 
iind  Combustion." 


CANTOR  LECTURES. 

"Mr.  Alan  Cole's  Cantor  Lectures  on  "  Some 
Aspects  of  Ancient  and  Modern  Embroidery," 
and  Mr.  Herbert  Laws  Webb's  Cantor  Lec- 
tures on  "  Telephony,"  have  been  reprinted 
from  the  Journal,  and  the  pamphlets  (price 
one  shilling  each)  can  be  obtained  on  api^ca- 
tion  to  the  Secretary,  Society  of  Arts,  John- 
street,  Adelphi,  London,  W.C. 

A  full  list  of  the  Cantor  Lectures  which 
have  been  published  separately  and  are  still 
on  sale  can  be  obtained  on  application  to  the 
Secretarj'. 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

RESERVOIR,  FOUNTAIN,  AND  STYLO- 

GRAPHIC  PEN'S. 

By  James   P.  Maginnis, 

A.M.l>»t.C.E.,  M.In>t.Uech.£. 

•Lecture  III. — Delivered  February  6,  1905. 

Fountain  Pkns. 

I  cannot  do  better  than  begin  my  lecture 
this  evening  by  quoting  the  words  of  Mr.  De  la 
Rue,  who  says "  As  probably  everybody 
knows,  a  fountain  pen  is  a  pen  the  holder  of 
■which  contains  a  supply  of  ink  which  is  made 
to  flow  to  the  nib  by  a  device  called  the 
•  feed.'  "    It  is  the  feed  which  is  in  great  part 


responsible  for  the  proper  writing  of  the  pen. 
When  a  filled  pen  is  held  point  dovrnwards, 
the  ink  it  contains  is  acted  on  by  a  vaiiety 
of  forces,  among  which  may  be  reckooed 
gravity,  inertia,  capillary  attraction,  air  pen- 
sure,  friction,  and  the  viscosity  of  the  liqnid, 
as  well  as  several  minor  forces.  If  the  pen  is 
properly  made,  these  forces  are  in  a  state  of 
equilibrium,  and  the  ink  does  not  run  out  «f 
the  reservoir.  As  soon,  however,  as  the  pcnnt 
touches  a  sur&ce  it  is  capable  of  vetting,  the 
action  of  the  capillary  attraction  is  altered, 
with  the  result  that  the  ink  is  enabled  to  flmr 
from  the  reservoir,  and  that  the  pen  writes. 
A  fountain  pen,  to  be  perfect,  should  ftilfil 
certain  requirements.  It  should  be  of  con- 
venient form  and  size,  and  as  ligbt  as 
possible.  Its  ink^carrying  capacity  should  be 
as  large  as  is  consistent  with  its  portalHlity. 
It  should  not  be  too  ready  to  empty  itself, 
except  when  required  to  do  so,  and  then  onl>- 
at  a  rate  not  exceeding  the  requirements  of 
the  writer.  It  should  be  prompt  in  deliveriug 
the  ink  the  instant  the  nib  touches  the  paper- 
It  should  have  as  few  parts  as  possible,  and 
these  free  from  complication  or  liability  to 
injury  from  careless  handling.  The  possessor 
of  such  a  pen,  provided  it  be  fitted  with  a  gold 
nib  suited  to  his  style  of  writing,  need  not  ask 
for  a  better.  Many  of  those  I  shall  refa  to 
to-night  are  full  of  complications,  and  of  what 
are  now  proved  to  be  unnecessary  parts,  whilst 
others  appear  to  be  of  the  very  essence  of 
simplicity,  perhaps  too  much  so.  Of  fountain 
pens  perhaps  one  may  say,  as  of  other  things, 
the  fittest  survives,  and  in  those  of  to-day 
will  be  found  the  adoption  of  the  resalt  ti 
the  experience  of  former  days.  Experientia 
docet.  It  is  another  case  in  which  the  principle 
of  "  trial  and  error"  helps  materially  to  assist 
one  in  arriving  at  the  best  means  to  an  end. 

Frederick  Bartholomew  Folsch  obtained  a 
patent  in  1809(3235),  for  "Several  Improve- 
m^[iX»  GfttettlAtAd  to   promote  Facibtf 
\Vridi)£/'«r^eiieib  >  he  describes  his  iowntiMi 

shown  in  Fij^^  f,  as  tjfini;'  fiividL-d  inlntin' 
parts,  namely,  the  boir,  11,  ihe  tul)c,  f.  j™3  'lI- 
fi'Tkc't,  all  of  which  mny  bt' jtMncd  t'-'-jccf!" ' 
by  screws,  Of  socket  joints.  The  socket,  lii^ 
lower  part  of  which  is  made  in  the  shape  of  a 
c^moD  pen  with  a  slit  up  the  nib,  isholtm. 
atad  has  a  hole  in  the  freat  to  admrt  air.  isi 
to  adjust  the  quantity  of  ink  it  miU  bfar  At 
the  lower  end  of  fhc  tube,  r,  is  a  small  pijir.f- 
for  the  ink  m  pi^s  tlirn^j-h  to  the  socket.  Tbf 
box^  it.  ^(Mtaine  a  smaUt  POd.  »,  one  l«d 
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with  a  valve,  v,  covered  with  leather  fastened 
to  it,  while  the  other  end  screws  into  a  knob, 
K.  A  spiral  Bpring,  s,  keeps  die  valve  or  plate 
<:lo8e  to  the  cotton  of  the  box.  Or,  as  shown  in 
Fig.  a,  the  spring  may  be  done,  away  with  by 
screwing  the  knob  at  once  on  to  the  tube,  and 
inaking  an  airhole  within  the  screw  part  of  it, 
which  will  admit  air  into  the  tube  by  unscrewing 
the  knob  a  little. 

Again  referringto  the  specification  of  Joseph 
Bramah,  of  September,  1809  (3260),  we  find 
that  he  there  claims  a  patent  for  "A  New 
Method  of  Making  Pens,  Pen  -  making 
Machines,  Penholders,  and  Fountain  Pens." 
In  this  specification,  he  describes  how  the 
tiandle  of  the  penholder  may  be  a  hollow 
,<ube  of  silver  or  of  any  other  metal  or  mate- 
rial proper  for  the  purpose,  tapering  at  the  lower 


previously  made  in  the  part  of  this  stopper 
which  falls  in  contact  with  the  back  of  the 
pen,  above  the  sUt,  a  small  groove  not  larger 
in  dimensions  than  the  smallest  pinhole,  longi- 
tudinally along  the  surface  thereof.  Here  we 
have  a  description  of  a  very  up-to-date  fountain 
pen,  with  its  feed  bar  very  much  as  at  present 
used. 

In  July,  1819,  appeared  the  next  patent 
(4389) ;  granted  to  John  SchefFer  for  a  machine 
or  instrument  for  writing,  which  he  calls  the 
"  Penographic,  or  Writing  Instrument."  In 
this  invention  the  ink  is  caused  to  flow  to  the 
nib  by  pressure  exerted  upon  a  lever.  Gener- 
ally speaking,  the  instrument  consists  of  an 
external  metal  case,  having  at  the  top  a 
stopper  of  cork,  and  near  the  bottom  end  a 
cock  tube.   Inside  the  case  is  an  elastic  tube 


FOLSCH 


3S35 
1809. 


FlO.  I. 


Fig,  3. 


«'nd  to  fit  the  socket,  and  with  a  small  per- 
foration a  little  distance  from  the  point,  the 
upper  end  being  made  airtight  with  a  cork, 
cap,  w  otherwise.  The  tube  is  made  so  thin 
as. to  be  readily  compressed  out  of  circular 
shape  by  a  small  pressure  between  the  fingers 
a.nd  thumb  which  hold  the  pen.  If  a  larger 
eupply  of  ink  be  required  than  such  a  tube 
will  hold  at  one  time,  a  bulb  may  be  added 
at  the  upper  extremity  or  in  any  other  part. 
Instead,  of  a  stopper,  a  piston'  may  be  sHded 
'down  :the  interior  of  the  tube  to  force  down 
the  ink  to  the  pen,  by  the  hand  on  screw, 
ike'.  Any  common  pen,  Bramah  says,  may  be 
converted  into  a  fountain  pen,  by  scraping 
that  part  of  the  quill  where  the  thumb  rests, 
until  it  is  so  thin  that  the  pressure  of  the 
end  of  the  thumb  will  -be  a  little  more  than 
the  necessary  force  for  holding  the  pen,  and 
by  inserting  into  the  open  end  of  the  pen  above 
Che  mouth  a  small  cork,  or  any  substance 
calculated  to  operate  as  a  stopper,  having 


formed  of  part  of  a  goose  quill,  covered  with 
sheep's  gut.  A  valve  or  plug  passing  through 
the  cock  tube  is  acted  upon  by  a  lever.  The 
nib  is  described  as  being  formed  of  part  of 
the  barrel  of  a  quill  or  other  suitable  material. 

In  December,  i8ig,  James  Henry  Lewis, 
patented  "an  improvement  on  pens"  (4426) 
which  he  calls,  "  Caligraphic  Fountain  Pens." 
This  pen  was  made  partly  of  a  barrel  of  a  quill 
and  partly  of  metal  tubes.  Ink  was  caused  to 
flow  to  the  nib  by  pressure  of  the  finger  and 
thumb,  and  its  flow  was  held  in  check  by  the 
insertion  of  a  piece  of  sponge  within  the  lower 
end  of  the  barrel.  The  inventor  also  proposed 
making  the  barrel  in  duplicate,  so  as  to  hold 
different  coloured  inks,  means  being  provided 
to  supply  the  nib  with  either  ink  at  will. 

In  July,  1827,  George  Poulton  described 
"  an  instrument,  machine,  or  apparatus  for 
writing"  (5517).  which  he  calls  a  "Self- 
supplying  Pen,"  composed  of  a  "tubs  or 
reservoir,  pen  and  shield,"  that  mssf  be 
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attached  or  separated  at  pleasure.  The  reser- 
voir into  which  the  ink  is  introdaced,  is 
screwed  on  to  the  pen.  There  is  a  weight 
within  it  which  presses  the  ink  into  the  pen 
by  its  own  gravity  when  in  use.  The  pen  is 
made  of  steel,  cased  with  metal,  to  prevent 
any  corrosion,  and  is  partly  like  a  tube,  with  a 
valve  within  it  to  regulate  the  flow  of  ink. 

John  Joseph  Parker  obtained  a  patent  (6288) 
in  1832,  "for  certain  improvements  in  fountain 
pens,"  and  he  describes  his  pen  (shown  in 
Fig.  3)  as  having  a  piston,  P,  and  rod  in  the 
barrel,  B,  with  which  to  force  ink  to  the  nib  as 
required,  to  which  it  is  delivered  through  a 
small  bell-mouthed  tube,  T.  To  fill  the  barrel, 
he  says,  dip  the  end  of  the  penholder  into  ink, 
and  raise  the  piston  by,  turning  the  outer  case. 


wotudand  fixed  in  the  barrel- of  the  aib, 

as  an  ink  retainer.   This  is  sboim  albagudi, 

drawn  to  a  larger  scale. 

Henry  Columbus  Hurry  patented  an  inpnm- 
ment  (107,  185a)  whereby  the  ink  was  prevented 
from  leaking  out  of  the  penholder  when  outtf 
use,  by  the  employment  of  a  valve  which  wu 
capable  of  closing  the  ink  passage,  and 
rendering  the  reservoir  perfectly  air-tigbt. 

In  1852,  W.  R.  Bertolacci  describes  (537) 
an  "  improved  pneumatic  ink  arid  penholdei." 
It  consists,  he  states,  of  a  tube  or  reseiwir 
in  which  is  inserted  a  tube  ol  vulcanised 
india-rubber,  if  anything  larger  than  Ibe- 
reservoir.  The  nib  is  inserted  between 
these  two  tubes.  The  ink  is  made  to  flov 
underneath  the  nib.   A  pressure  knob  passing 
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In  this  specification  we  have  the  first  mention 
of  a  so-called,  self-filling  pen.  A  wire,  w, 
attached  to  the  inside  of  the  cap,  k,  enters  the 
ink-delivering  passage,  and  prevents  the  out- 
flow of  ink  when  the  cap  is  i^aced  over  the 
nib. 

A  telescopic  penholder  is  shown  in  Fig.  4 
(7535,  John  Edwards,  1838),  formed  of  two 
tubes,  A  and  b,  each  having  an  air-hole, 
the  upper  tube.  A,  sliding  in  the  lower  or 
ink  reservoir,  B,  one  end  of  the  upper 
tube  being  packed  to  form  an  air-tight 
piston,  P.  An  air-hole  in  the  ink  reservoir  is 
covered  by  a  sliding  collar,  c,  on  the  outside, 
pack  >d  with  leather,  cork,  or  other  suitable 
mate.ial  to  render  it  air-tight.  The  upper 
tube,  A,  when  withdrawn,  may  be  held  in 
that  position  by  turning  it  round  two  or  three 
times,  when  it  becomes  screwed  into  the  lower 
tube.  A  tapering  plug,  T,  is  provided  in  the 
ink  duct,  capable  of  adjustment  to  regulate 
the  flow  of  ink  to  the  nib.   A  wire  is  spirally 


through  the  reservoir  presses  against  Ibc 
india-rubber  tube.  In  the  upper  part  of  the 
tube  or  reservoir  is  a  piston,  which  is  mmA 
up  and  down  \fy  a  tube  turning  round  irilli » 
screw,  moving  in  the  screw  of  the  pistoa  rod. 
To  fill  the  reservoir  with  ink  place  the  nib  end 
in  a  vessel  containing  ink,  and  raise  the  ptstco 
by  the  screw.  Methods  of  delivcrioir  'nt^  ^ 
llt0  oib  are  described,  tiy  BiCriQ^  oi  cls^ 
bulbs,  on  which  preasuce  my  be  eJKctcd  ^ 
required.  A  cap  is  alao  xefemd  tD,  v^k^ 
wlun  f.cI^'wt'd  on  point  the  paa  AAdsfe 
i[  sat'j  10  carry  in  the  pockel. 

ill  i<S>s  ^  patent  (410J  wa&  vbtAiccd  1^ 
KewcU  A.  Frince  fine  an.nDprevcHiCDl  is  tte 
bbd)  Tlus  inrentor  aaak««  \m  forttsx* 
]^iePf  as  shown  In  Fig-  $,  prktcipal^  of  farl 
vtifcanised  rubber.  In  tfce  lower  cttd  of  ^ 
rcsLTvoir,  A,  a  fec-d  tube  is  fitted,  boni 
through  its  middle  with  a  hnif  wlutk  ^ 
largest  at  it^^p|^^«@0^:ht  ihe  bt4(c« 
of  the  finder  ad  ^pertuce  is  Sakadc,  pcr|>:r 
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dicular  to  the  bore  thereof,  from  which  the 
ink  issues  to  feed  the  nib.  Within  is  a  flat 
spring,  s,  whose  upper  end  is  wide  enough  to 
be  wedged  fast  into  the  feeder,  the  rest  being 
narrower  than  the  diameter  of  the  bore,  so  that 
it  may  vibrate  freely  by  the  action  of  the  nib  in 
writing.  The  lower  end  of  the  s;^ng  is  bent 
nearly  at  right  angles,  to  allow  it  to  project 
through  the  aperture  and  come  into  contact 
with  the  under  part  of  the  nib.  As  the  nib  in 
writing  is  lifted  from  the  orifice  in  the  feeding 
tube,  the  end  of  the  spring  follows  it,  so  that 
the  constant  motion  of  the  nib  when  in  use 
aids  in  supplying  it  with  ink.  The  piston,  i>, 
and  rod,  R,  femish  a  ready  means  of  filling 
the  reser\'oir  with  ink. 


A  flat  wire,  provided  with  two  thumb-plates'^ 
extends  practically  the  entire  length  of  the 
elastic  tube,  and  openings  are  provided  in  the 
tubular  part  or  casing  of  the  pen  through 
which  'the'  thnmb-plates  may'  be  operated [ 
Pressure  on  the  thumb-plates  will  flatten  th6 
elastic  ink  reservoir,  and  if  the  point  of  the 
tube  be  dipped  into  ink,  the  expansion  of  the- 
tube  will  be  followed  by  a  supply  of  ink.  Or 
ink  may  be  forced  on  to  the  nib  by  a  slight 
pressure  on  the  lower  plate  whilst  writing. 

Under  the  heading,  "  Fountain  Pens,"  pro- 
visional protection  was  granted  to  John  Butcher - 
{1964),  in  July,  1870.   The  stem,  he  says,  is 
an  elastic  tube  closed  at  its  upper  end,  and 
open  at  the  lower  end  next  ihe  nib.  To 
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Walter  Moseley's  specification  of  1859  (2678], 
describes  a  fountain  pen  (^g.  6)  in  which  the 
ink  reservoir,  K,  is  constructed  of  soft  India- 
rubber,  to  fill  which  with  ink,  a  screw  cap,  K, 
is  turned  a  few  times,  whereby  the  india- 
rubber  becomes  twisted  and  forces  the  air 
out.  On  turning  the  screw  the  reverse  way. 
and  at  the  same  time  dipping  the  end  of  the 
penholder  in  ink,  the  india-rubber  resumes  its 
tubular  form  and  draws  up  a  supply  of  ink. 
To  regulate  the  flow  of  ink  to  the  nib,  the  part, 
i>,  may  be  adjusted  in  the  plug,  c.  Pressure 
on  the  flexible  tube  (where  it  is  exposed 
through  an  opening  in  the  metal  casing)  will 
force  ink  downwards  to  the  nib.  The  inventor 
sometimes  provides  a  small  knob  or  button  for 
this  purpose,  as  shown  in  the  drawing,  instead 
of  leaving  the  india-rubber  tube  exposed. 

In  the  invention  of  John  Darling,  in  1867 
(a88),  the  tubular  part  of  the  pen  is,  as  the 
inventor  states,  completely  filled  (i>.,  ftom 
end  to  end)  with  an  elastic  tube,  from  which 
a  distributing'  tube  terminates  under  the  nib. 


charge  the  tube  the  air  is  expelled  by  twisting, 
drawing,  or  squeezing  it ;  this  being  done,  its 
resilience  draws  in  the  ink.  The  elasticity  of 
the  tube  allows  ink  to  flow  to  the  nib  for 
some  time,  and  the  supply  is  kept  up  by 
twiitiog  or  squeezing  the  tube.  In  combina- 
tion with  the  tube  are  either  two  removable 
nibs,  both  of  which,  or  only  the  under  or  writing 
one,  are  slit ;  or  a  piece  of  fibrous  or  porous 
matetial,  to  prevent  too  rapid  a  flow  of  ink  to 
the  nib. 

Messrs.  Rheinberg  obtained  provisional 
pre tection  in  November,  1 870,  (3002)  for 
"  Improvements  in  Penholders."  No  drawing^ 
are  published  with  the  specification,  but  we  are 
told  that  the  handle  is  tubular,  and  forms,  with 
a  flexible  tube  at  its  lower  end,  an  ink  rerer- 
voir.  At  one  side  of  the  handle  there  is  a 
stud,  on  which  "  the  finger  presses  in  writing.'  * 
This  stud  abuts  on  the  flexible  part,  presses  it 
inwards,  and  causes  ink  to  flow  out  through  a 
small  bole  in  the  bottom  thereofiato  the  pen. 
To  charge  the  resetvoirPtli)ff^M^<iMd^gi^ 
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ia  ink,  and  a  piston  which  is  contained  in  the 
hollow  handle  is  drawn  up. 

In  Stewart's  patent  of  September,  1878 
(3644),  Fig.  7,  an  elastic  tube,  a,  is  protected 
by  a  barrel,  R,  of  metal,  or  hard  vulcanite, 
rendered  somewhat  flexible  by  suitable  pwrfo- 
rations.  The  head,  E,  or,  as  it  usually  called, 
the  point  section,  is  fixed  in  the  barrel,  and  a 
«Ht,  F,  is  provided  in  it  for  the  reception  of  the 
nib,  and  a  central  duct,  g,  closed  at  its  ex- 
treme end,  through  which  ink  is  supplied  to  the 
under  side  of  the  nib.  The  pen  may  be  filled 
l3y  sucticm  through  the  air  opening  at  N.  To 
firevent  ink  escaping  when  the  pen  is  carried 


te  regulated.  When  not  in  actual  oae  the 
pen  is  inserted  in  the  ink  bottle.  This  in- 
ventor fiirther  suggests  that  the  ink  bottle 
may  be  made  to  hook  into  the  buttonhole,  or 
be  otherwise  attached  to  the  person. 

The  drawing,  Fig.  8,  shows  a  section  of  1 
penholder  patented  in  June,  1879  (2261), 
R.  Spear.  It  conasts  of  a  holder  and  ink 
reservoir.  A,  to  which  the  feeder  of  ink,  r, 
to  the  nib,  c,  is  joined.  Wlien  the  mb,  c. 
is  in  position,  the  feeder,  B,  extends  nearif 
to  its  point  and  almost  touches  its  underside. 
A  piston,  F,  with  its  rod,  G,  fits  inside  the 
reservoir,  a,  and  is  operated  by  the  h. 
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in  the  pocket,  a  cap  or  sleeve  is  providied, 
which  may  be  turned  one-half  a  revolution 
«o  as  to  cover  the  orifice  suppljriog  ink  to 
the  nib. 

In  November,  1878  {4714)  S.  Fox  obtained 
provisional  protection  for  a  fountain  pen.  The 
penholder  is  tubular,  and  has  attached  to  its 
upper  end  a  length  of  flexible  tubing  of  small 
diameter,  the  other  end  of  which  is  connected 
to  an  ink  bottle.  To  assist  the  flow  of  ink,  the 
ink  bottle  is  raised  somewhat  above  the  level 
of  the  wiling  table,  preferably  upon  a  stand 
the  height  of  which  might  be  adjusted  to  the 
most  suitable  elevation.  The  penholder  termi- 
eates  in  a  very  small  tube,  fixed  immediately 
under  and  against  the  nib,  and  being  provided 
with  a  regulator  whereby  the  flow  of  ink  may 


oS^tly  projecting  through  the  holdv,  <^  ife 
Which  a  slot  is  provided  for  lt6  accomnodMfti. 

Tbi-  piston  rod,      is  guided  by  a  diapTifa.,?T. 

ilitniigK  which  it  passes.  This  iliaphrafn 
divides  [he  ink  resen-oir  from  the  nppf" 
half  of  the  holder.  To  £11  die  resemnr 
|H^neirflfa«  holder  [b  imuMMtd  in  iofc,  «a#  ibe 
piston  drawn  slowly  upwafds^ '«teit  tihfriife* 
drawn  into  the  holder. 

J"".  W.  Monck,  in  DecemhiT.  iS;^  ■ 
patented  the  method  of  regulating'  the  su^f  ^' 
inkficiMlHdMlTasetvmrtCPtfaemb,  shown  ia)ni[.9 
tba  toahi  Tewervcftr  is  ^fivided  ften  Ac  jpH" 
by  a  wall  or  (fiaphrdgro,  b  is  x  sM 

np-  niiij/,       shown  at  L.    The  peo-caniW,  5". 

is  pivoted  at  E,  to  a  rod,  u,  carrrme  a  fatn"- 
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of  the  pen  in  writing  opens  the  valve  and  allows 
ink  to  flow  to  the  nib,  whilst  the  spring,  f, 
tends  to  keep  the  valve  closed. 

In  Jnty,  1880  (2879),  Mr.  A.  T.  Cross  patented 
a  pea,  as  he  describes  it,  with  a  reservoir  to 
-which  air  is  admitted  at  the  lower  end,  and  to 
be  used  with  ordinary  nibs.  A  section  of  the 
pen  is  here  shown  in  Fig.  10,  and  compared 
with  the  fountain  pen  of  to<day  it  is  a  compli* 
cated  instrument,  full  of  details  which  experi- 
ence has  proved  to  be  superfluous.  It  has  some 


Another  instance  of  a  self  •  filling  pen 
is  refenred  to  in  the  provisional  patent  of 
A.  Tust,  November,  1880  (4624),  in  which 
the  ink  reservoir  is  of  the  usual  tubular 
form  fiUed  with  a  piston  and  piston  rod, 
which  former  also  acts  as  a  pressure  valve 
to  force  the  ink  to  the  pen.  The  holder 
in  which  the  nib  is  fixed  is  so  arranged  that  it 
forms  a  valve  to  prevent  too  ready  a  flow  of 
ink.  Pressure  upon  the  nib,  as  in  writing, 
opens  this  valve. 


Fio.  la 


Fig.  II. 
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Fig.  12. 


resemblance  to  the  s^lographtc  pen,  and  the 
inventor  claims  protection  in  the  same  specifi- 
cation for  a  stylographic  pen  having  a  some- 
what similar  interior  arrangement  of  parts. 
In  a  fountain  pen,  the  air  tube,  C,  has  at  its 
lower  end  an  adjustable  sliding  guide,  G,  to 
which  a  tube-clearing  spindle,  i,  is  rigidly 
fixed.  The  spindle,  i,  passes  through  a  small 
ink-delivering  tube,  h,  which  is  fnctionally 
held  in  the  bore  of  the  point  section,  R.  A  fine 
connecting  wire,  J,  attached  to  the  guide,  d', 
which  extends  from  the  vent  plug,  D,  into  an  air 
tube,  and  passes  through  a  contracted  part  of 
the  guide,  g,  to  which  it  is  loosely  secured^ 
by  its  enlarged  head  being  held  in  the 
chamber, 


Stewart's  patent  of  February,  1881  (698), 
consists  of  the  usual  ink  reservoir,  B  (Fig.  11) 
within  which  is  the  air  tube,  K,  enlarged  at  its 
upper  end,  M,  and  extending  about  two-thirds 
of  the  length  of  the  ink  reservoir.  The  point 
section  is  extended  upwards,  as  at  £,  and 
opening,  0,  are  provided,  through  which  Uie 
ink  finds  its  way  downwards  into  the  ink  cham« 
ber,  c,  and  thence  by  means  of  a  short  tube, 
A,  to  the  nib,  d.  A  capillary  wire,  F,  is  fitted 
to  the  top  of  B,  and  passes  downwards  to  the 
nib,  D,  at  the  back  of  which  it  is  formed  into  a 
coil,  shown  at  g,  to  prevent  the  nib  fsova, 
becoming  too  dry  when  not  in  use.  This  wire 
forms  a  conductor  for  the  air,  cntCTing  in  Ihe 
form  of  minute  bubbles,  which  gradm^^U 
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Upwards  along  its  surface  into  the  ink  chamber, 
c,  where  they  collect  and  form  an  elastic  cushion 
between  the  ink  contained  in  c,  and  that  in  the 
reservoir,  b.  This  pen  (also  shown  in  Fig.  is) 
.was  introduced  by  Messrs.  Mabie,  Todd  and 
Bard,  of  New  York,  as  the  "  Calligraphic  '* 
Fountaio  Pea,  and  Mr.  Robinson  was  the 
first  to  bring  it  to  England. 

Jackson's  prov.  patent  1881  (907),  pro- 
vides a  flexible  tubular  reservoir  of  india- 
rubber,  enclosed  in  an  outer  holder  or  casing. 
One  end  is  attached  to  the  lower  end  of  the 
holder  in  which  a  passage  is  formed  to  carry 
the  ink  to  the  nib.  The  other  or  upper  end 
terminates  in  a  plug,  turning  which  twists  the 
flexible  reservoir,  and  drives  the  contents, 
whether  this  be  ink  or  air,  outwards.  To  fill 
(he  reservoir  the  tube  is  untwisted  whilst  the 
point  is  inserted  in  ink. 


is  supported  by  a  sleeve,  and  a  smdil  ploo^ 
.or  piston  is  placed  against  it  s&  that  pressare- 
with  the  finger  on  this  plunger  compresses  the 
r'lbber  tube,  and  thus  forces  ink  thrw^h  a 
small  opening  iniQiediately  under  (he  sib. 
The  lower  part  of  the  reservmr  is  fitted  irith  a 
plug  terminating  in  a  tabular  feeder,  with  a 
small  opening,  through  which  passes  a  rod. 
said  to  be  of  some  non-hygreeeopk  materiak 
to  assist  the  flow  of  ink. 

The  ink  reservoir  of  Sparlk^'s  pea  ef  iSSi 
(3887),  is  closed  at  its  lower  end  by  a  pl^, 
perforated  by  a  single  hole,  throogh  i^h 
the  ink  passes  to  the  nib.  Into  the  other  cbA 
a  rod  slides,  packed  so  as  to  form  an-  airtiglit 
piston  by  means  of  which  ink  may  be  dram 
into  the  reservoir,  or  forced  down  to  tbe 
nib. 

Id  W.  W.  Stewart's  patent  pen  of  Feb. 


Fig.  13. 


HCARSON*  Ift&l. 
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Fig.  14. 


In  T.  R.  Hearson's  patent  of  March,  1881 
(1419],  Fig.  13,  the  reservoir,  A,  is  fitted  at  its 
upper  end  with  a  plug,  B,  into  which  the  air 
tube,  G,  is  fixed.  At  the  other  end  is  fitted  the 
nib  holding  piece,  b,  which  is  removable  for 
filling  the  reservoir.  The  airtube,  G,  is  inclined 
as  shown,  and  is  surrounded  by  an  ink  chamber, 
H,  which  serves  to  form  a  trap  to  prevent  ink 
running  into  the  air  tube.  Thenib,c,  is  of  the 
barrel  type,  and  is  surrounded  by  a  thin  india- 
rubber  covering  through  which  the  points  of 
the  nib  project  slightly.  The  rear  end  of  the 
nib  is  open  to  the  ink  reservoir,  and  the  nib 
is  kept  fully  charged  with  ink.  As  soon  as 
pressure  is  brought  to  bear  on  the  nib  in 
writing,  the  points  separate,  and  an  ink 
passage  is  established  which  keeps  the  nib 
supplied.  This  immediately  closes  when 
pressure  is  relaxed. 

In  Poznanski's  pen  of  1881  (2754)  at  the 
top  of  the  ink  reservoir  is  fitted  a  soft  rubber 
tube,  one  end  of  which  is  closed.   This  tube 


ruary,  i88a  (825],  asection  of  which  is  shomin 
Fig.  14,  in  which  a  permeable  strand.  B,  of 
cord  or  straw,  or  other  suitable  substaace,  is 

arranged  to  conduct  the  ink  front  the  reservoir,. 
A,  to  the  nib,  F.  It  is  held  in  ctose  contact 
with  the  nib  by  a  pin,  e.  An  ink  tube  or 
gutter,  G,  is  formed  under  the  nib.  The 
interior  of  the  reservoir  is  described  as  baag 
glazed  in  order  to  attract  globules  of  a^,  k 
glazed  parts  are  introduced  t&  eflect  the  saac 
purpose. 

Cohn's  pen  of  1882  (S^o)  was  oaly  provistoo- 
ally  protected,  but  shows  the  desire  to  fprodsee 
a  self-fiUing  pen.  The  reservoir  eonskts  of  av 
elastic  tube  closed  at  the  top  and  conoMBical- 
ing  at  the  bottom  with  a  smalt  pip«,  Aroogkr 
which  ink  passes  to  the  nib.  To  drive  ink  t«tbe 
nib,  and  also  to  allow  the  tube  to  be  fiUe^by  suc- 
tion .  the  tube  is  compressed  t^  means  of  a  losgi- 
tudinal  block  fitted  in  a  slot  in  the  peaboUer, 
and  bearing  against  the  0exible  ink  resennir. 
In  another  form,  a  pin  projecting  thran^lte 
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md  of  the  penholder  might  be  twisted,  and 
ft-ith  it  the  flexible  tube. 

Messrs.  Hughes  and  Carwardine,  in  August, 
1 88a  (4152).  patented  the  method  here  illus- 
xated  in  Fig.  15,  tfF  conducting  ink  to  the  nib 
»y  means  ^  an  india-rubber  bag,  b,  through 
vhtch  the  point,  A,  of  the  nib  passes,  as  shown. 
Pressure  upon  the  nib  in  writing  causes  the 
9oints  to  spread  apart,  thus  expanding  the 
apening^  in  the  rubber  bag  and  allowing  ink 
to  exude.  •  The  rear  end  of  the  rubber  bag  is 
zanied  Arough  the  cytindrical  part  of  the 
barrel  of  the  pen,  and  turned  thereover,  as 


piece  is  fitted  in  as  support  for  the  ink. 
Through  the  opening  which  admits  the  nib 
a  number  of  very  fine  wires,  hairs,  or  other 
minute  fibres  are  passed,  soldered,  or  other- 
wise fixed  on  the  top  of  the  holder,  whilst 
their  opposite  ends  lie  against  the  under  side 
of  the  nib,  terminating  within  a  short  distance 
of  its  points.  There  is  a  small  air-hole  in  the 
lower  end  of  the  holder.  This,  I  think,  is  the 
first  mention  of  air  being  admitted  at  the 
lower  end. 

In  1863  (2227)  Joseph  Maggs  describes  his 
invention  of  a  fountain  pen,  in  which  the  holder 


Fio.  15. 
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Fig.  17. 
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may  be  seen.  In  order  to  prevent  ink  from 
escaEung  at  the  point  of  the  T»ib,  the  nib  and 
bag  are  dipped  in  india-rubber  solution. 

In  Fig.  16  is  shown  the  point  section  of  a 
pen  patented  in  October,  1882  (4924).  by  R. 
Enright.  It  will  be  seen  that  the  ink  passage 
takes  an  upward  bend,  and  terminates  imme- 
diately under  the  nib.  The  nib,  illustrated 
separately  undmieath,  is  of  barrel  form,  and 
has  a  distinct  depression,  A,  which,  when  the 
nib  is  placed  in  position,  completely  closes  the 
•opening,  B,  of  the  ink  passage  in  the  manner 
■of  a  valve.  This  valve  would  naturally  open 
by  pressure  on  the  point  of  the  nib  in  writing. 

Robert  Shaw,  in  October,  1883  (241 1),  used 
4  tubular  holder  of  metal  or  other  material, 
entirely  closed  except  at  the  lower  end  where 
nib  is  entered,  and  at  this  opening,  or  a 
short  distaace  -therefrom,  a  cross  or  tnidge 


is  hollow  and  contains  a  flexible  tube  of  india- 
rubber,  closed  at  its  upper  end,  and  connected 
with  a  short  spiral  tube  which  forms  its  mouth, 
at  the  other  end.  The  spiral  tube  extends  to 
near  the  point  of  the  nib,  and  a  slight  pressure 
on  the  tube  by  the  thumb  or  finger,  in  the  act 
of  writing  ensures  the  requisite  down-flow  of 
ink.  It  is  presumed  (as  there  are  no  drawings 
published  with  the  specification,  which  was 
only  a  provisional  one),  that  there  was  an 
opening  in  the  side  of  the  metal  holder  to 
permit  of  the  finger  pressing  upon  the  flexible 
reservoir.  This  is  evidently  a  pen  of  the  self- 
filling  type. 

In  the  patent  of  J.  Morton,  of  July,  1883 
(2421],  shown  in  Fig.  17,  a  valve,  h,  is  carried 
on  a  rod,  k,  which,  at  its  upper  end,  is 
screwed  into  the  end  of  the  ink^  reservoir. 
When  this  rod  is  clos(ayitiBeil^&di€l^^l& 
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valve  completely  closes  the  ink  passage,  and 
thus  prevents  risk  of  leakage  when  the  pen 
is  lying  flat,  or  carried  in  the  pocket,  point 
downwards.  Ink  is  conveyed  to  the  nib,  d, 
when  required,  through  the  feed  tube,  c,  to 
the  vent,  E.  A  small  opening  is  also  pro- 
vided at  F,  to  admit  air. 

Referring  to  Osbom's  pen  of  1882  (5558}  a 
long  pin  passes  through  the  ink  reservoir, 
carrying  two  small  valves,  which  regulate  the 
supply  of  ink  to  the  nib.  These  valves  are 
normally  held  closed  by  springs.  The  nib  is 
carried  on  a  tube  connected  to  the  ink  feeder. 
I^ressure  on  the  nib  in  writing  opens  both 
valves  simultaneously,  one  admitting  air,  and 
the  other  allowing  the  flow  of  ink  to  the  nib. 


ink  is  forced  downwards.  By  untwisting  die 
reservoir  the  ink  is  withdrawn  from  the  mb. 
Provision  is  made  whereby  it  is  ioiposuble  to 
twist  the  flexible  tube  to  destruction. 

In  Mr.  J.  F.  Williams's  invention  (450s)  of 
September,  1883.  The  reservoir  consists  of  a 
tongue  or  tube,  D,  Fig.  18,  capable  of  holding 
a  considerable  quantity  of  ink,  and  of  deliver- 
ing it  at  the  underside  of  the  nib,  c,  fitted  in 
the  usual  manner  into  the  tubular  holder^  A. 
The  tongue,  D,  is  carried  on  a  rod,  f.  The- 
upper  end  of  this  rod  is  fixed  to  a  cap,  E, 
^bich  slides  telescopically  upon  the  holder,  A» 
and  which  may  be  pressed  fom-ard  againsttbe 
spring,  G.  To  fill  the  tongue,  the  cap,  e,  is 
compressed,  and  the  tongue  on  being  dipped 
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In  Bertram's  pen'of  1883  (3268),  the  air  tube 
(solid  at  its  lower  end),  is  fixed  to  the  cap 
which  screws  on  the  end  of  the  ink  reservoir. 
The  solid  end  of  the  air  tube  fits  into,  and  closes 
the  ink  passage,  through  which  the  ink  finds 
its  way  to  the  nib.  When  the  cap  is  partially 
unscrewed  air  is  permitted  to  enter  the  tube  by 
an  opening  provided,  and  thence  to  the  ink 
reservoir.  The  solid  end  is  also  thus  raised 
from  its  seat,  and  ink  is  permitted  to  flow  to 
the  nib. 

'  In  Vale's  pen  of  1883  (4401]  an  elastic  ink 
reservoir  is  contained  within  a  protecting 
covering.  The  lower  end  of  the  reservoir  is 
fixed  to  a  mount,  in  yfhida  the  nib  is  placed, 
and  through  this  mount  is  a  passage  leading 
the  ink  to  the  under-side  of  the  nib.  The 
other  end  of  the  flexible  reservoir  is  attached 
^0  a  mount,  controlled  by  a  screwed  cap.  By 
ruing  the  cap  the  reservoir  is  twisted,  and 


into  ink  becomes  filled,  and  is  then  withdrami 
to  the  position  shown,  by  the  action  of  the 
spring.  This  cannot  be  called  a  portable 
fountain  pen.  The  inventor  evidently  intended 
to  save  frequent  dipping  into  the  ink-pot. 

Fig.  1 9  shows  the  feed  bar  of  L.  E .  Watermanr 
in  1884  (3125).  The  ink  reservoir,  A,  carries  a 
point  section,  B,  at  one  end,  and  the  feed  piece, 
c,  fits  tightly  into  the  point  siecitiEna-  iut  ink 
duct,  r>,  ia  formed  aloog  the  fted;  i^A  tiSaSibt, 
of  longitudinal  fissures  or  saw  cuts.  The  nib, 
p,  is  secured  between  ihc  fetd  and  the  point 
section,  and  uik  i-^  to  tiioi^ib  by  gravity  aiitl 
capillaril^i  air  bcmg  drawn  into  the  feserwr 
along  t|(«^Baiit«B  ^Flfte  mk  dot^  tBeKvir  Wtt 
transvet^MctioeiB  oCchefieed  bar  k'boviogtin> 
arrangemeote  of  ducts.  It  will  b«  seen  th4t  the 
main  groovt>  couf.fins  in  one  cji^t-  i*,n  mini'f 
grooves,  and  in  the  other  three,  ven  une  sav 
cut  grwwa* 
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end,  and  extend  nearly  to  the  point  as  shown 
in  the  loo^tudinal  section. 

Mr.  T.  A.  Hearson's  pen  of  April.  1884, 
(5950)1  is  illustrated  in  Fig.  30.  In  this  drawing- 
is  shown  a  form  of  feed  having  two  distinct 
passages,  the  upper  one  formed  by  the  lube, 
c,  conducts  the  air  from  the  aperture.  A,  into 


Fio.  30. 
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the  ink  reservoir,  b,  whilst  the  other  passage, 
D,  is  formed  by  the  tube,  c,  being  flattened  on 
its  under  side  permitting  the  downward  flow  of 
ink  to  the  nib,  N.  An  arrangement  not  shown, 
is  described,  whereby  ink  may  be  prevented 
from  passing  along  the  channel,  D,  so  that  the 
pen  may  be  safely  carried  in  the  pocket. 


Fio.  21. 
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The   feed  arrangement  ot  Hodges  and 

Warren,  of  March,  1884  (3825),  is  shown  in 
Fig.  21.  In  this  pen  a  long  tube,  c,  slit  up  its 
entire  length,  extends  nearly  to  the  top  of  the 
ink  reservoir,  A.  The  end  of  this  tube  is  bent 
over  at  its  lower  end,  and  delivers  the  ink  to 
the  back  of  the  nib,  D,  at  the  slit  or  pierce. 


An  air  hole,  E,  is  provided  to  fticilitate  the 
escape  of  air  while  screwing  the  point  section, 
B,  into  place  in  the  reserva«r. 

Fig.  33  shows  F.  B.  Michell's  patent  of  Sep- 
tember, 1884  (13092).  Here  the  bolder,  p,  con- 
tains a  flexible  rubber  bag,  c,  from  which  the 
ink  is  expelled  while  writing  by  the  pressure  of 
the  fingers,  the  holder,  f,  being  slotted  for 
this  purpose.  Ink  is  fed  to  the  nib  by  means 
of  the  tube,  a,  and  in  the  drawing  it  is  shown 
as  being  delivered  on  the  top  of  the  nib.  I 
possess  a  similar  pen  in  which  the  ink  feed  is 
underneath  the  nib. 

In  Fig.  23,  K511isch's  patent  of  1884  (16800), 
the  ink  reservoir,  a,  is  formed  of  a  rubber  tube 
from  which  the  ink  is  ejected  by  twisting.  The 
reservoir,  a,  is  attached  to  the  part,  c,  which 
carries  a  toothed  ring,  d,  in  gear  with  the 
outer  casing,  G,  and  also  with  the  ring, 
attached  to  the  cap,  b.  On  turning  the  cap^ 
and  with  it,  D  and  c,  the  reservoir,  A,  becomes, 
twisted.  The  teeth  on  o,  prevent  A  fromi 
returning  unless  the  cap  be  raised  suflSciently 
to  disengage  the  teeth  which  are  kept  in  geax^ 
by  means  of  the  spring,  B.  As  in  other 
similar  arrangements  the  reservoir  is  filled  hy 
allowing  it  to  become  untwisted  whilst  the 
point  is  immersed  in  ink. 

In  Brown's  patent  of  1886  (9133),  the  ink 
is  distributed  over  the  upper  surface  of  the 
nib,  by  the  feed  bar,  which  is  suitably 
formed  for  the  purpose,  and  grooved  to  regu- 
late the  flow  of  ink.  The  air  inlet  consists  of 
a  tube,  bent  round  at  its  inner  end,  so  Uiat 
the  opening  may  fiu:e  the  plug  through  which 
the  tube  passes,  A  diaphragm  is  so  pivoted 
as  to  be  capable  of  entirely  cutting  off  the  ink. 
from  the  nib. 

In  Bartram's  pen  of  1885  (10070),  the  ink  is- 
contained  in  the  holder  in  the  usual  manner^ 


Fig.  as* 
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and  flows  to  the  nib,  along  a  groove  in  the  ink 
conductor.  Entering  this  groove  it  is  drawn 
downwards  as  the  nib  is  moved  in  writing. 
An  enlargement  is  formed  in  the  conductor, 
having  notches  or  serrations  to  permit  of  a 
free  passage  of  air  through  the  openings, 
in  a  diaphragm,  into  which  latter,  the  ink 
conductor,  or  feed,  is  screwed.  When  it  is  de- 
sired to  prevent  ink  from  flowing,  the  con- 
ductor is  screwed  outwards  till  the  opening 
is  covered,  in  which  condition  the  i>en  may 
be  canned  in  the  pocket,  a  rubber  ring  holds 
Ae  ink  conductor  steady. 


tains  a  reservoir,  F,  of  india-rubber  or  other 
elastic  material.  This  is  attached  at  its  uppn^ 
end  to  a  screwed  rod,  b,  and  a  knob,  a,  hj 
which  it  may  be  twisted  to  expel  ink  or  air.  A 
stud  or  {Hn,  d,  is  placed  at  the  side,  and  the 
reservoir,  F,  may  be  compressed  by  this  means. 
Ink  is  delivered  to  the  nib,  N,  through  the 
passage,  G,  to  c.  The  tongue,  K,  acts  as  a 
spring  to  grip  the  nib. 

In  Ridge's  pen  of  1886  (9346),  shown  in 
Fig.  26,  the  reservoir,  B,  is  made  of  glass, 
drawn  out  at  one  end  to  a  point  through  which 
a  wick,  c,  projects  agunst  the  nib,  d.  A 
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Fig.  24  shows  a  section  of  Perrett's  pen  of 
1886  (1381).  The  tubular  reservoir,  i,  is  formed 
with  an  air-valve,  C,  and  an  ink  conducting 
tube,  F.  The  valve,  as  may  be  seen,  is  formed 
by  a  tapering  point,  B,  attached  to  the  CAp, 
and  by  means  of  the  latter,  which  has  a  srn  u 
connection  with  the  reservoir,  I,  it  may  Ije 
raised  or  lowered  as  desired  by  tumirij  ihi; 
cap.  Air  is  admitted  at  E,  and  when  the  v.iIvl- 
is  open,  finds  its  way  into  the  ink  reservoir. 
The  ink  conducting  tube,  F.  is  of  tAperin;.- 
form,  and  has  a  groove  along  which  Que  ink 
flows  to  the  spoon-shaped  extremity,  G.  This 
is  another  instance  in  which  air  is  admitted  at 
the  top  of  the  fountain  pen. 

Another  pen  with  a  flexible  nibb^  ink 
reservoir  was  patented  by  Reschke  and  lAM-i 
ner,  in  1886  (4368},  and  is  shown  in  AeDtKm 
in  Fig.  25.   The  tubular  holder  orcasii^  con* 


movable  plug,  H,  closes  the  upper  end  of  tht 
reservoir,  and  this  is  provided  as  shown  with  a 
wire  loop,  i.  This  plug  may  be  pushed  doim 
the  reservoir  to  the  lower  end,  and  raised  » 
^e  position  shown  by  a  hooked  rod,  and  dm 
the  pen  may  be  charged  willkink.  To  prtftK* 
the  glass  tube  it  is  covered  with  an  outer  cm. 
into  which  it  is  fitted  by  suitable  packing.  A 
sliding  ring.  E,  is  provided  as  a  iChkO  o( 
holdia^  the;  nib  in  position. 

Mr.  G.  H.  Sackett's  patent,  August,  tS* 
( I oSjj],  Bhowdui  Fig.  z/.  an esagseratedbiwf 
pen,  made  of  metal,  riosed  at  its  upper  fflJ 
and  t'.rinipatirig  at  its  lower  end  in  a  wnWf 
nib  having  an  extra  long  silt.    The  tew* 
of  the  tube  is  closed  also,  so  that  any  iak 
tained  in  it  can  only  escape  through  U>« 
•to  Uie  poiBt  of  the  ftily*ijd  tfceii|Oa^r  Jnre* 
•tiie  opecatiofl  (^  cwi^Sij».*^OOgle 
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In  Sackett's  patent  of  1886  (12323),  shoii's 
in  Fig.  28,  the  tubular  reservoir,  A,  is  closed  at 
one  end,  and  provided  at  the  other  with  a 
movable  diaphragm,  b,  having  a  crescent- 
shaped  slit  for  receiving  the  nib,  c,  and  for 
allon-ing  the  proper  flow  of  ink.  A  tongue,  D, 
is  attached  so  as  to  rest  on  the  back  of  the  nib, 
and  a  long  feed  bar  or  stem,  grooved  along  its 
entire  length,  is  attached  to  the  back  of  tKe 


section,  the  feed  bar  itself  being  generally 
triangular  in  section,  and  more  or  leas 
grooved  to  form  air  and  ink  ducts.  In  A  the 
feed  bar  is  pyramidal  with  a  deep  V-shaped 
groove,  and  a  rearward  extension.  In  B,  it-is 
grooved  transversely.  In  either  case  the  feed 
bar  is  placed  over  the  nib,  having  an  edge  or 
apex  in  contact  with  it,  as  shown  in  c,  the  nib 
resting  on  the  seating  shown  in  d.   The  sur- 
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diaphragm,  B.  This  feed  bar  is  so  bent  that 
it  may  slide  stHHy  into  the  reservoir,  thus 
enabling  the  holder  to  be  refilled,  without  the 
necessity  of  entirely  removing  it.  A  minute 
opening  in  the  diaphragm,  H,  admits  air  to  the 
ink  reservoir. 

In  the  patent  of  Brown,  of  1886  (15638),  the 
inventor  has  turned  his  special  attention  to  the 
feed  arrangements,  and  the  drawings  shown  in 
I^ig-  29,  give  some  idea  of  his  various  forms  of 
feed  bars.  The  inventor  has  a  preference  for 
an  elliptical  or  triangular  opening  in  the  point 


face  of  this  seating  does  not  fit  closely  to  the 
nib,  in  order  that  a  void  may  exist  to  hold  an 
additional  supply  of  ink. 

Palmer  and  Richter  in  their  patent  of  i88f> 
(16738),  claim  improvements  in  feed  bars.  The 
reservoir  is  of  ordinary  construction.  The  point 
section  is  here  shown  in  Fig.  30,  provided  with 
a  beak,  D,  fitting  over  the  nib,  P.  The  feed 
bar,  E,  is  hollow  at  G,  with  a  channel  extending 
the  whole  length  of  its  upper  surface  which 
comes  in  contact  with  the  nib,  P.  A  channel 
is  provided  for  the  passage  of  the  air^which 
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enters  through  openings  at  K,  into  the  cavity,  G. 
At  A,  is  shown  a  plan  of  the  feed  bar,  with  the 
channel  or  groove  along  its  upper  sur&ce.  A 
modiGed  form  of  feed  bar  is  shown  at  b,  the 
upper  view  being  in  section.  In  this,  ink 
travels  along  the  groove,  h,  to  the  nib>  whilst 
air  inters  at  the  point  indicated  by  the  arrow, 
and  passes  along  the  shorter  groove,  J. 

Fig.  31  is  the  invention  of  J.  Schmackelsen 
in  1887  (4107).  This  is  a  combination  of 
both  rigid  and  flexible  ink  reservoir.  The  re- 
servoir, A,  is  prolonged  by  the  addition  of  a 
flexible  tube,  B,  stiffened  by  a  rod,  c,  provided 
with  bosses  supporting  the  flexible  tube  at  in- 
tervals. Ink  passages  are  formed  in  the  bosses 
as  shown.  '  A  ring  at  the  end  forms  a  termina- 
tion to  the  flexible  tube,  and  supports  the  firont 
end  of  the  rod,  c,  thus  forming  a  bolder  to  con- 
tain the  nib,  n.  The  rod,  c,  also  carries  ink 
to  the  nib.'  The  flexible  tube  collapses,  more 
or  less,  with  the  pressure  of  the  fingers  of  the" 
writer,  and  ink  is  thus  forced  forward. 

Another  flexible  ink  reservoir  is  here 
shown  in  Fig.  32,  Harrison  and  Mara,  1SS7 
(4575)-  The  tubular  holder,  A,  is  of  metal, 
and  is  provided  with  openings,  B.  These 
openings  are  covered  with  india  rubber  or  some 
other  elastic  material,  c,  whilst  the  sides  are 
stiffened  by  a  partition,  d.  A  section  of  the 
feed  bar,  E,  shows  the  method  of  delivering 
ink  to  the  nib,  n. 


Fig.  33. 
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In  Blair's  pen  of  1887  (5995}.  a  part  section 
of  which  is  shown  in  Fig.  33,  a  corrugated  tube, 


B,  has  a  rubber  tube,  R,  pushed  in  at  the  rear 
end  to  form  a  tight  joint  with  the  holder.  A, 
and  a  second  corrugated  tube,  C,  inserted  at 
the  firont  end  of  the  tube,  b,  provides  a  bolder 
for  the  nib,  n.  The  ink  travels  atcmg  the 
metal  strip,  which  is  held  in  position  by  the 
absorbent  wooden  rod,  X.  This  rod.  x,  serves 
also  to  absorb  any  excess  of  ink  ia  the  passage 
when  the  pen  is  out  of  use. 

In  Fig.  34,  W.  J.  Thomas,  1887  (8271), 
it  will  be  seen  that  the  reservoir,  A,  is 
perforated  by  an  opening^  B,  at  an  in- 
clination from  the  axis  of  the  pen.  Into 
this  is  -screwed  a  short  tube,  P,  through  which 
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the  ink  flows  to  the  nib.  This  tube  has  a 
tapering  bore,  as  shown  in  the  section  at  K, 
and  a  piece  of  cane  is  inserted  therein.  The 
nib  is  held  in  position  by  a  bent  plate,  neither 
of  which  are  shown  on  the  drawing-.  The  olgect 
in  placing  the  SMT  ttebe  «t  angle  abovs  is 
to  prevent  leakage  m-1h.;[)  tlie  pen  is  plaPdi-'W 
a  desk,  and  the  lioldiT  i,-;  -an  wuijrhied  at  • 
aul:om.TtiL"illy  kt'cp  tho  pen  in  the  poaitidB 
indicated.   Air  is  Admitted  at  the  t<»p  edf  ^ 


Ajcf-iin,  in  Fig.  35,  is  a  flenb^ 
patc^ntc'd  by  W.  E.  Btmon,  in  Augu^  itB}* 
(]  1  A  short  ruUbiM-  iwW  is  fixed  jjjMwlfcf 

outer  protectinj?  tube,  \.  and  may  be  t»p4fal*A 
frara  the  exterior  by  tho  Slud  atjd  plate,  % 
Pressure  on  the  stud  cQra])KHe&  l|i£-dei]lito 
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the  lower  end  of  the  pen,  as  shown,  whilst 
air  is  admitted  at  v.  On  reversing  the  pen, 
the  ink  ft-om  the  pen  flows  backwards  to  the 
chamber  e. 

'  The  flexible  ink  reservoir  is  again  shown  ia 
Fig-  36,  patented  by  de  Lambert  in  1887 
("S^^s).  The  tubes,  A,  B,  form  the  reservoir. 
In  B  is  a  slot  or  opening,  c,  into  which  a  small 
sponge  is  inserted,  and  a  flexible  rubber  sleeve. 


In  the  invention  of  G.  H.  Jones  (7293) . 
May  1888,  the  reservoir  consists  of  a  g^ass 
tube,  drawn  to' a  fine  ,  point  at  one  end^ 
and  covered  at  the  other  after  the  manner 
of  a  drum  with  some  elastic  matorial,.  on 
pressing  which  ink  is  forced  ont  through 
the  point  to  the  nib.  The  reservoir  is  filled 
by  heating  the  tube  and  then  dipi»ng  the 
point  in  ink^ 
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H,  Is  slipped  over  this  opening.  Another  metal 
tube  is  placed  over  this,  as  shown  in  the  draw- 
ing of  the  complete  pen,  and  this  also  has  a 
slot  or  opening  through  irtiich  may  be  seen 
the  rubber  sleeve,  H.  Pressure  with  tlie  finger 
i^n  the  rubber  sleeve  forces  ink  through  the 
opening  at  d  to  the  nib,  N. 

In  Fig.  37  we  have  Hommel's  patent  of  1888 
(7166),  being  another  instance  of  the  intro- 
duction of  a  mechanical  arrangement  for  draw- 

FiG.  37. 
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ing  in  or  discharging  ink  by  means  of  a  piston, 
Ink  is  supi^ied  through  the  fine  tube,  R,  to  the 
qib,  N.  , 


Fig.  38  shows  a  self-actiog  device  by  the 
same  inventor  for  closing  the  ink  outlet  when  ' 

Fio.  38. 
jOt4ES.  1886- 

the  pen  is  reversed.   The  disc,  c,  falls  down 
upon  the  orifice ;  w  is  a  weight  provided  to, 
ensure  its  doing  so. 
There  appears  to  be  nothing  particularly 

striking  in  Uiis  pen  (W.  Guthrie,  1888, 10934). 
In  using  the  pen,  it  is  first  held  with  the  point 
upwards,  and  then  inverted,  when  a  drop  of 
of  ink  flows  to  the  nib.   When  this  is  used  the. 
pen  is  again  held  point  upwards,  and  so  On. 

In  the  invention  of  E.  Lacon,  in  1889  (8534), 
the  reservoir  is  of  glass  <x  of  other  tran^reijkt. 
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cnaterial,  and  the  other  protecting  cover  is 
slotted.  "SO  tbat  the  quantity  of.  ink  within  may 
tre  readily  seen.  Fig.  39  shows  the  general 
■appearance  of  the  pen.  A  valve  is  provided 
for' controlling  the  admission  of  air.  A  ring 
is  placed  on  the  upper  end,  capable  of  sliding 
•up  and  down  for  the  purpose  of  opening  or 
closing  the  air  inlet  valve,  V. 

Id  Fry's  patent  of  1889  (10435),  the  reservoir 
is  closed'  by  a  plug,  and  the  feed  bar  is  perfo- 
rated hy  minute  holes,  so  formed  that  the 
«dges  of  the  opening  are  in  contact  with  the 
nib.  For  the  purpose  of  regulating  the  flow 
of  ink  into  the  feed  tube  a  plug  is  provided, 


into  the  reservoir  for  its  entire  lengUi,  as  a 
means  of  forcing  ink  to  the  nib. 

Falconnet  and  others  took  out  a  patent 
in  1889  (7784),  for  a  piston  ^pc  of  pea, 
the  ink  being  expelled  from  the  i-eaenqir 
by  the  movement  of  the  piston.  The  piston 
has  a  threaded  perforation,  through  which 
passes  a  rod,  the  rear  end  of  which  is 
secured  to  a  cap,  and  as  the  cap  is  tamed, 
80  the  rod  is  also  turned,  and  by  reasoo  ei 
the  screw  the  piston  is  thus  made  to  travene 
the  interior  of  the  reservoir.  The  ink  flomto 
the  nib  through  a  tapering  tube  or  feed  bar 
which  is  slotted  under  the  nib 
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which  may  be  screwed  down  -  to  close  com- 
pletely the  passage  to  the  feed  tube.  When 
4inscrewed  the  ink  flows  through  the  orifice. 

Fig.  40  shows  Pickhart*s  pen  of  1 8go  {33),  the 
reservoir  of  which  is  made  of  glass  drawn  to 
a  fine  point.  Within  the  tapering  point  is 
placed  a  tube  C,  of  gauze  or  woven  asbestos, 
the  end  of  which  is  in  contact  with  the  under 
side  of  the  nib,  K.  A  modification  is  shown 
iti  Fig.  41,  where  the  point  or  feed  tube,  A,  is  of 
vulcanite,  and,  instead  of  the  gauze  tube,  C,  of 
Fig.  40,  a  tongue  is  cut  from  the  oib,  K,  which 
is  in  contact  with,  or  just  enters,  the  ink 
outlet. 

H.  Pearse  designed  a  pen  in  1890  (59), 
which  instead  of  having  the  familiar  piston 
atad  its  rod  is  fitted  with  a  plunger  screwing 


In  the  invention  {3252)  of  HiO  and 
Appletoti,  tB^o,  the  leservoir  is  of 
percha  (placed  within  a  metal  ittbe)»  aadfc 
open  at  one  end,  and  closed  at  the  olbcf* 
Into  the  open  end  is  screwed  the  feed  hK 
M.hich  is  hollowr  and  has  two  small  opentoffs 
/or  the  adqii^ion  of  air*  and  oiit-tiaw  of  ink 
^teub/^A^bd-tmmediatBly  over  them. 

In  Fig.  4a  Pearae'a  patentof  18^(4817)-*^ 
nib,  c,  is  carried  on  a  part^  B,  scrrwiog  iBbt 
ih  :-  reservoir,  A,  The  outflow  of  ink  is  nrgs- 
lated  by  a  valve,  D,  aperaEed  by  a  lemj** 
required.  Air  is  admitted  at  the  othtf  end^ 
tbe  ;p«a  tlirooigh  a,  tube,  f,  wtudi  is  WW*' 

This  pen,  Fig-.  43,  the  wDdnCtlOD|ftheBv|P 

Pencil  Cjmpabyj^tSflttSity^g*^^ 


N>^2m^^ i>«       JOURNAL  OF  THE  ^PJSTT  OF  ARTS. 


as  being  formed  in  three  parts,  the  reservoir, 
the  banel,  and  the  feed  tube.  The  reservoir, 
c,  14  connected  to  the  barrel  by  elastic 
tube,  F.  The  feed  tube  is  fonred  mtb  a 
swellings  .at  shoulder,  which  prevents  it  sUp- 
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ping-  too  far  forward,  and  it  is  slotted  for  the 
ink  to  flow  to  the  nib.  A  folded  wire,  G,  passes 
from  the  feed  tube  to  the  reservoir. 

The  Eagle  Pencil  Company,  in  1890  (15053), 
describe  a  pen  in  which  the  nib  is  held  be- 
tween the  barrel  and  the  ink  conductor.  At 
the  rear  end  of  the  barrel  is  an  india-rubber 
tube  connecting  it  to  the  reservoir.  The  ink 
conductor  or  feed  bar  has  one  or  more  longi- 
tudinal grooves,  and  a  saw-cut  under  the  point 
renders  it  more  flexible. 

In  Hyde's  patent  of  1890  (6094)  tfae  feed 
tube  is  cut  with  a  number  of  transverse  slits 
to  render  it  flexible.  Fig.  44  shows  a  loogi- 
tudtnal  section  of  the  nib  socket,  which  is 
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fmned  with  openings  lor  the  nib,  D  (as  shown 
in  cross  section).  A  feed  tube,  G,  and  an 
opening,  B,  for  the  admission  of  air.  A  longi* 
tndinal  slit  is  provided  immediately  over  the 
nib  for  the  delivery  of  ink. 

The  reservoir  in  RobinsOD's  patent  of  1890 
(8629),  shown  in  Fig.  45,  is  provided  vith  a 
plug,  B,  adapted  to  hold  the  nib,  d.  This 
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plug  is  provided  with  a  groove  above  the  nib. 
and  in  which  is  placed  a  wire  or  strip,  F,  flat- 
tened at  the  end  in  contact  with  the  nib.  A 
filling  piece  is  placed  in  the  .groove,  so  that 


ink  flows  only  in  the  narrow  space  betweeii  the 
wire  and  the  surrounding  walls. 

In  Shaw's  patent  of  1891  (6398),  the  reservoir 
is  closed  at  one  end,  and  has  two  openings. at 
the  other  for  the  inlel  of  air,  and  for  the  outlet 
of  ink,  respectively.  The  lower,  or  penholder 
part,  screws  on  the  reservoir,  and  has  openings- 
corresponding  to  the  inlet  and  outlet  openings. 
It  is  hollowed  out  to  receive  the  nib  part.  The- 
nib  is  covered  with  a  plate,  between  which  and 
the  nib  the  ink  flows,  air  entering  at  an  open- 
iag  provided. 

In  theinvention  of  Krulis  and  Aduttof  1891 
(3533)'  the  ink  is  contained  in  the  reservoir,, 
and  flows  to  the  nib  through  a  tube.  This  tube- 
may  be  carried  by  the  valve  carried  on  a 
rod  fixed  to  a  plug  fitted  in  the  upper 
end  of  -  the  reservoir.  An  elastic  rubber  plug 
or  spring  forces  the  plug  outwards,  and  thus, 
keeps  the  valve  normally  closed. 

Mr.  Robinson  (1891,  14453)  ^^^^ 
signed  a  feed  bar   of  solid  construction, 
formed    with    two    flattened    surfaces  as 
shown    in   Fig.  46,  at   D.  one  on  either 
side,  to  allow  of  the  passage  of  ink  from 

Fig.  46 
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reservoir  to  the  nib.  Mrs.  Robinson  has  to-day 
kindly  handed  me  a  pen  which  Messrs.  Harms- 
worth  produced  under  the  name  of*  Answers"' 
pen.  and  the  feed  bar  now  shown  appears  to  be- 
identical  with  that  of  this  pen.  It  is  interest* 
ing  to  note  that  the  "Answers'*  pen  was- 
designed  by  Mr.  Robinson  in  response  to 
Messrs.  Harmsworth's  offer  of  a  five-guinea 
prize  for  the  best  new  invention,  and  he  was 
successful  in  winning  the  prize. 

Another  pen  is  the  invention  of  A.  Iheodo- 
rides  in  1891  (17053).  In  this  case  the  reser- 
voir consists  of  an  india-rubber  bag  closed  at 
one  end,  and  having  a  rigid  bent  nozzle  at  the 
other,  so  adapted  as  to  be  in  contact  with  the- 
underside  of  the  nib.  In  the  outer  case  is  at> 
aperture  through  which  the  reservoir  may  be- 
compressed  by  the  finger  when  the  nib  requirefr 
a  fresh  supply  of  ink. 

The  feed  bar  shown  in  Fig.  47,  T.  W.  Evans,. 
1892  (994).  is  of  simple  construction.  A 
the  ordinary  reservoir,  having  a  point  section,. 
B,  screwed  into  it,    A  nib,  c,  of  ordinary 
form,  is  held  in  grooves  in  the  point  scQtioi^, 
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'and'  farther'  kept  in  place  by  the  pltig,  fi. 
The  solid  plug,  D.  with  its  projecting  beak 
or  tbngue,  serves  as  a  feeder  for  the  ink 
from  the  reservoir  to  the  nib,  small  passages 
(not  shown  on  the  drawing)  being  formed  at 
itff  side  for  the  purpose. 
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In  Fig.  48, 1892  (2128}  is  shown  the  feed  ar- 
rangement of  Walke  and  Davis.  Air  tubes,  e 
and  F,  axt  fitted  within  the  point  section,  B.  Tlie 
tube,  E,  is  wide  at  the  upper  part  to  fit  the 
bore,  B,  and  of  less  diameter  at  the  lower  part 
*o  receive  the  nib  and  ink  conductor,  D.  A 
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D 


Fig.  48. 

siee 

DAVIS 


j^oove,  H,  is  formed  in  the  tube,  E,  to  allow 
ink  to  flow  to  the  conductor.  Within  the  tube 
K,  is  fitted  the  adjustable  tube,  f,  having  a 
«msdl  bore  for  the  gradual  admission  of  air  to 
the  reservoir. 


a  tightly-fitting  joint.  Attached  td  the  jristoo 
is  a  casing,  g,  which  slides  with  the  piston. 
The  feed  tube,  c,  is  fitted  with  a  valve,  v,to 
regulate  the  ink  flow,  and  with  a  n^- 
feather,  F,  to  feed  the  ink  to  the  nib. 

In  Fig.  50,  L.  Lowenstein,  1892  (17393), 
tube.  A,  is  formed  with  internal  screw  threads 
at  each  end.  In  the  lower  end  two  plugs,  R 
and  c,  are  screwed.  One  plug  b  has  two 
holes,  and  a  conical  projecting  portion,  E, 
whichenters  the  opening  in  the  plug,  C.  Tie 
position  of  the  lower  plug,  C,  can  be  altered 
by  means  of  a  milled  head,  o,  and  the  amount 
of  opening  thereby  regulated.  Ink  flows  to  tite 
■  nib,  N,  through  a  passage  provided.  An  air 
intet  is  arranged  at  the  upper  end  of  the  reser- 
voir, so  that  when  the  cap,  T,  is  slightly  un- 
screwed air  may  enter  through  the  channels 
formed  in  the  plug,  P.  To  fill  the  pen  with  ink, 
the  plug,  P,  is  removed. 

In  tiie  -invention  of  W.  Htggs,  patented  in 
December,  189a  (2363a),  the  ink  reservoir  con- 
sists of  a  rubber  bag  contained  in  the  body  of 
the  pen,  and  attached  at  its  month  to  a  c^- 
drical  piece,  and  at' the  other  end  to  a  re\-olTiDg 
plug.  The  pen  is  filled  by  twisting  the  plug, 
and  with  it  the  rubber  tube,  so  as  to  expel  the 
air.  On  immersing  the  point  in  ink  and  re- 
versing the  twisting  action,  ink  is  drawn  into 
the  reservoir. 

In  Fig.  51,  Leary  and  Callahan,  1893(13092). 
A,  is  the  usual  ink  reservoir,  and  B,  is  the 
point  section,  having  a  nib  holding  section,  c. 
The  nib  passes  through  the  hcie.  and  is 
attached  to  the  spiral  spring*  shown  coiled 
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Fig,  50. 


Alston  of  pe^lii^  coiHitnicdon  is  jsed  in 
the  pea  shown  in  Fig.  49  (3323,  Blake,  Pralt 
and  Taylor,  iSya).  It  is  formed  of  a  tube,  B, 
hanms  *  IflHSilttdiii^sIrt  or.Mwtwjt,  aod  filled 
yrith  tedbxebbfer  ^ -^<et  &  iisuitLs  Slid  jofem 


within,  ji,  thf!  end  of  which  pane*  nfHiii* 
tluYjqgfa  wc^wfling'  in  the  lnitteiid«lfdMl& 
«ad  .ttwa  yossea  down  ii»  <.4nel«.«^UBg»' 

tbe  Jltt»    Whcp  the  cap^P,  is  plattd  0«tr  A*" 
t'th^  nib  j.mpiiigeB'^ 
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part,  s,  and  is  forced  backwards  against  the 
pressure  of  the  feed  spring,  which  projects  the 
nib  into  the  forward  position  when  the  cap  is 
again  removed. 

}.  E.  Chase,  in  1893,  patented  a  pen  in 
which  the  nib  is  permanently  attached  to  a  rod 
by  a  rivet.  The  chief  feature  of  this  pen 
lies  in  the  arrangement  whereby  the  nib  is 
made  to  recede  when  out  of  use. 

The  pen  shown  in  Fig.  52,  E.  Reichmann, 
1893  .(20699),  the  inventor  states,  is  for  use 
with  any  form  of  steel  nib.  The  reservoir,  A, 
communicates  with  the  flexible  tube,  n,  which 
is  pressed  against  the  nib,  F,  by  means  of  the 
spring,  c.  A  wire,  D,  extends  from  the  reser- 
voir, A,  through  the  tube.  R,  and  terminates  at 
E,  and  thus  conveys  ink  to  the  nib,  p. 

The  body.  A,  of  the  pen  shown  in  Fig.  53 
,\V.  Post,  1894  (1039),  contains  a  plunger  or 
piston,  E,  attached  to  a  rod  or  handle,  f.  The 
nib,  c,  fits  into  grooves  in  the  point  section.  B. 
The  body,  or  reservoir,  a.  is  filled  with  ink  by 
operating  the  plunger,  e.  The  original  pen  as 
described  in  the  patent  specification,  shows 
the  rod,  F.  as  one  piece,  but  the  pen  as  now 
tnade  has  a  telescopic  rod,  which  reduces  the 
leogth  of  the  complete  pen. 

Fig.  54shows  a  section  through  the  inkfeeding 
arraagement  of  C.  E.  Browning,  1894  (5256). 
The  feed  bar.'c,  is  formed  in  one  piece,  and 
6ts  into  the  nozzle  or  point -section,  B.  The 
nib,  N,  is  held  between  the  upper  and  lower 
tongues  as  shown,  and  projects  backwards 
into  the  ink  chamber,  L,  which  communicates 


with  the  ink  reservoir  by  the  side  ducts. 
Grooves  on  the  inper  surfaces  of  the  tongues 
communicate  with  the  air  passage,  which  runs 
centrally  through  the  feed  bar.  This  pen  was 
introduced     Mr.  Robinson  as  the  "  RegaL" 
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In  the  feed  bar  shown  in  Fig.  55  of  J.  H. 
Stonehousc,  patented  in  1894  (5984),  a  centra! 
longitudinal  gjoove  extends  along  its  upper 
surface  next  the  nib.  There  are  also  one  or 
more  longitudinal  grooves  on  either  side  for 
the  passage  of  air.*  The  pen  is  otherwise  of 
ordinary  construction. 

Fig.  55, 
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The  invention,  O.  Arriaza,  1894  (9220), 
illustrated  in  Fig  56,  relates  to  a  pen  in  which 

a  solution  of  solid  ink  is  used  to  write  with. 
The  pellets  of  ink  are  stored  in  the  receptacle; 
B.  One  or  more  of  these  pellets  are  placed  in 
the  reservoir.  A.  into  which  water  is  intraiuced* 
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The  internal  reservoir  G,  is  of  flexible  rubber 
tubing,  and  by  exerting  a  slight  pressure  on 
the  stud  F,  ink  is  forced  along  the  tubes,  o,  and 
anink  conductor  to  the  nib,  H.  When  tbepen 
is  QMt  of  yse  the  cap,  £,  is  pushed  backvards  so 
as  to  cover  the  opening  in  the  feed  tube,  D, 
The  feed  bar,  F.  C.  Brown,  1894  (10838), 


is  split  for  the  greater  portion  of  its  length, 
and  the  legs  bowed  apart  as  shown.  Notches 
are  provided  at  the  end  of  each  leg.  The  nib 
is  held  between  the  two  legs.  The  grooves  id 
the  legs  which  originally  formed  the  bore  of 
the  tube,  E,  serve  to  carry  ink  to  the 
and  air  to  the  ink  reservoir,  assisted  by  the 
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in  Fig.  57,  carries  the  nib  n,  between  twg 
tongues,  and  it  extends  rearwards  in  the  form 
of  a  rod,  B,  through  the  plug,  p,  which  is 
screwed  into  the  other  end  of  the  ink  reser- 
voir, A.  When  the  pen  is  out  of  use  the  nib  is 
drawn  into  the  nozzle  of  the  reservoir  by  means 
of  the  sliding  ring,  R,  attached  to  the  rod,  B. 
The  cap,  C,  is  then  screwed  on  the  front  end, 
forming  an  air-tight  joint,  and  preventing 
leakage  of  ink  when  carried  in  the  pocket. 

In  Fig.  58,  F.  S.  Cocker,  1894  (22469},  shows 
another  adaptation  of  the  flexible  reservoir  to 
force  the  ink  to  the  nib.  It  will  be  seen  that 
the  flexible  tube,  B,  extends  from  the  lower  end 
of  the  ink  reservoir.  A,  to  the  feed  bar,  a  short 
portion  of  it  projecting  on  the  underside  of  the 
penholder.   By  pressing  this  portion,  D,  ink  is 
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expelled  to  the  nib,  n.  When  the  pen  is  out 
of  use,  a  cap  is  pushed  over  the  nib  and  front 
end  of  the  penholder,  forcing  a  bent  piece,  c, 
upwards,  thus  closing  the  ink  outlet. 

As  everyone  knows,  Fig.  59  is  a  drawing  of 
the  feed  bar  of  the  well-known  "  Swan  "  Foun- 
tain Pen  (1895,  4012,  Mabie,  Todd,  and  Bard\ 
patented  ten  years  ago.   A  flexible  tube,  E, 


bright  surface  of  the  wire,  H,  running  through 
the  bore  of  the  tube. 

A  patent  was  granted  in  April,  1895,  to  J- 
Glass  (7199).  for  a  fountain  penholder  havbga 
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flexible  rubber  ink  reservoir,  terminating  in  a 
tubular  glass  ink  feeder.  By  pressing  the 
flexible  reservoir  on  the  surface  visible 
through  the  opening  in  the  outer  protecting 
casing,  ink  is  made  to  flow  to  the  nib. 

The  nozzle  or  point  section,  b,  m  Fig.  60. 
AV.  W.  Sr*:warl,  ifos  [1.1566),  is  screwed 
llu?  ink  Ijjirrcl,  cir  resefrvoir,  A.  The  ihffken^ 
end  of  :i  sti^ppi.T  bar,  K.  fits  into  the  ^.Dd{f 
the  nozzlit;  cccenCricaiLy,  leaving  a  crc^ccflfr 
Shap<^  opening  into  which  the  nib,  c,  il 
i^j»«i?t<^  iwd  held  flmaly  by  the  top  feed  bar»0> 
Tnli  Abwd  down  to  the  nib  aod  Ibm^ 
n por i n^,'B  n m ■]  it  is  shown ,  The  stOj^K' 
b;i.r,  is  hulliivv  and  slit  lOTigiludinally  td 
establish  ink  communication  biiween  ths  nib 
and  the  reservoir.  The  bore  of  [he  bar,  u 
partly  filled  by  »  Trfte^  *,  hiwing-  ■  spbericil 
knob  on  its  outer  end.  by-tB6US  of 
feed  may  be  adjaatedd  oyVjOOgiC 
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In  Fig-,  6i,  H.  Brams,  1896  (1029),  the  ink 
IS  contained  in  the  flexible  rubber  bag  or 
reservoir,  c,  and  supplied  to  the  nib  through 
the  upturned  opening,  d.  An  outer  metal 
case  iwotects  the  reservoir,  and  has  an  opening 
at  F,  whilst  a  plate,  E,  extends  all  along  the 
parallel  portion  of  C,  between  it  and  the  cover. 
The  cap  is  formed  with  a  blunt  point  which 
when  inserted  in  the  hole,  r,  forces  the  plate, 

a^iost  the  reservoir,  C,  thus  compressing 
it.  On  its  release  a  supply  of  ink  may  be 
drawn  into  the  reservoir. 


along  a  spiral  groove  to  the  neck,  and  thenc*- 
along  other  grooves  filling  pockets,  whiqb 
are  connected  in  pairs  by  holes,  and  it  finally 
passes  along  the  feeder  to  the  nib. 

Fig.  62,  W.  Schlomberg,  1896  (2544i),show& 
yet  another  piston-action  pen.  The  reservoir 
is  filled  with  ink  by  withdrawing  the  hollow- 
tubular  plunger,  c,  the  point,  G,  having  be^ik 
immersed  in  ink.  On  covering  the  outlet,  G, 
and  opening  the  air  inlet,  i,  the  plunger  may 
be  pushed  into  the  barrel,  a.  The  ink  guide» 
H,  is  then  replaced  in  the  orifice,  G,  as  shown 
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'  This  invention,  I.  Golwer,  1896  (2189),  relates 
more  particularly  to  the  method  of  controlling 
the  supply  of  ink  to  the  nib.  The  ink  is  con- 
-taioed  in  the  back  part  of  the  holder  and 
passes  forward  through  the  tube.  By  de- 
pressing the  rear  end  of  a  lever  the  valve  is 
T^sed,  and  ink  flows  outwards  along  the  feeder 
to  the  nib. 

In  another  pen,  C.  J.  Renz.  1896  (16733), 
is  contamed  in  a  reservoir,  having  an  air  inlet 
at  its  ui^>er  end.  The  ink  outlet  is  opened  by 
pushing  back  the  ink  conducting  piece,  thus 
noviog  a  valve  from  its  seat.    Ink  then  flows 


in  such  a  position  as  to  conduct  the  ink  to  the 
nib. 

The  pen  shown  in  Fig.  63  (29072,  Heinzel- 
mann  and  Schwarz,  1896)  has  a  valve,  v,  of 
conical  form  and  two  or  more  channels  for  the- 
ink,  which  may  be  partially  or  completely 
closed  by  screwing  in  the  part,  D,  which  is- 
formed  at  its  lower  end  to  fit  v. 

The  specification  of  this  inventor,  E.  Reisert,. 
1897  (924),  shows  a  variety  of  forms  of 
feeding  arrangements,  fh>m  which  I  have- 
selected  as  an  illustration  the  one  shown  im 
Fig.  64.  An  intermedl^te^'^ftmbetV^^^D^ 
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of  flexible  rubber,  is  placed  between  the  ink 
veservoir,  i,  and  the  nib,  n.  It  is  connected 
with  the  reservoir  by  a  tube,  E,  having  a  valve 
opening  downwards,  and  at  the  lower  end  it 
is  connected  with  the  nib  by  a  tube,  o,  having 
an  opening  at  its  side  which  is  normally  closed 
"by  the  spring  valve,  s,  opening  outwards.  In 
-ose  the  flexible  chamber,  a,  is  lightly  pressed 
«o  that  the  valve,  e,  is  closed  and  the  valve,  s, 
is  opened,  thus  forcing  a  supply  of  ink  to  the 


D,  thus  making  the  pen  safe  to  carry  in  the 
pocket  without  fear  of  leakage,  the  plunger 
being  firmly  screwed  down  by  means  of  tbe 
cap,  K,  to  which  it  is  secured. 

Another  inventor  essays  to  produce  a  piston 
pen  (W.  C.  Sherman,  1897,  19760}.  The  piston 
is  operated  by  a  sliding  case  connected  to  the 
piston-rod  which  is  screwed  into  the  plug  at 
its  upper  end. 

In  Fig.  66  (A.  Oidtmann,  1897,  20199}, 
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nib.  On  relieving  the  pressure  the  valvs,  s, 
automatically  closes,  and  valve,  E,  opens, 
admitting  a  fresh  charge  of  ink  to  the  cham- 
ber. A. 

Fig.  65  (Bryant  and  Townsend.  1897,  11516) 
is  a  self-flUing  pen,  similar  in  some  respects 
to  others.  When  sufficient  ink  has  been 
^rawn  into  the  reservoir  by  the  withdrawal  of 
<he  glass  tubular  plunger,  D,  it  is  allowed  to 
flow  into  the  hollow  plunger,  which  is  then 
pushed  downwards  into  the  holder.  The  ink 
passages  between  the  reservoir  and  the  nib,  C, 
are  net  shovm,  but  I  would  call  attention  to 
the  annular  passage  at  the  bottom  of  the  reser- 
voir being  completely  closed  by  the  plunger. 


the  nib,  c,  is  held  in  place  by  the  elaA 
ball,  F,  which  entirely  closes  the  ink  oodet 
wh,!n  the  nib  is  withdrawn'    The  nib  tapn^ 
iih  ptpiwp*^  which  ctmdiitt  the  h*t» 

tho  point, 

Anotherpen.Sugden  and  Wild,  (aiWft 
IS  oaje  ill  wMi^  tlie  ink  is  forced  to  the  fli^  v 
Teqaired.  tte  miMlBd  pbtoa  itkJ  canie*  • 

nhich  slides  in  a  slot.  Hy  rotatinif 
pari  on  the  plu^,'.  the  piston  ts  adrtnctd, 
forces  ink  through  the  feeder  lo  thi?  nih.  1 

J^  tg.  6?<Wr  T.  Sbaw,  i8g;,  2=^^)  shM»» 
pen  in  urtuch  the  roflermlr^  a,  is  fitted  with  * 
sct-cw  plug  or  piHtit  sec^,  c.  ipto 
fitted  a  Mcoad^plj^ 
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and  an  dir  inlet,  B,  between  the  points  of 
which  the  nib  is  held.  The  rod,  may  be 
screwed  down  by  means  of  the  cap,  K,  so  as 
to  completely  close  the  ink  passage. 

The  drawing.  Fig.  68  (G.  H.  Lock,  1898, 
4491)  is  that  of  the  feed  point  in  section.  Ihe 
ink-holding  tube,  a,  is  closed  by  a  disc  having 
holes  as  shown.    The  plug,  c,  is  provided 

FIG.  68. 


A 


with  an  air  channel,  i,  and  and  an  ink  duct, 
K.  This  plug  can  be  rotated  in  the  collar,  F, 
so  that  the  holes,  by  a  hit  and  miss  arrange- 
ment, become  covered,  thus  either  cutting  off, 
or  allowing  the  flow  of  ink  as  desired. 

The  ink  reservoir  in  Fig.  69  (S.  N.  B.  West- 
lake,  1898,  7277)  is  closed  at  one  end  by  a 
screw  plug,  and  supplies  ink  to  the  nib,  d, 

Fig.  69. 
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through  the  curved  duct.  c.  The  nib  is  held 
beneath  the  loose  sleeve,  E.  The  essence  of 
simplicity  certainly,  but  probably  its  simplicity 
is  fatal  to  its  satisfactory  working. 

This  pen  (Weeks  and  Morch,  1898,  12244), 
is  desigfned  so  that  the  supply  of  ink  to  the 
nib  can  be  cut  off  by  rotating  the  head,  thus 
raising-  the  piston,  and  bringing  the  valve 
tight  against  its  seat.  Wires  are  attached  to 
the  nib,  and  extend  slightly  behind  it,  and  by 
their  vibration  are  intended  to  prevent  clog- 
j^ing  of  the  channel  with  ink. 

(Tu  bt'  concluded.) 


IlfDUSTRIAL  EXHIBITION  IN  BAVARIA, 
1906. 

There  is  to  be  held  in  Nuremberg,  from  May  to 
October,  1906,  a  i;eneral  industrial,  trade,  and  art 
exhibition  of  tbe  Kiogdom  of  Bavaiia.  Similar 
«Kbibitioos.  bat  on  a  smaller  scale,  hare,  obeady 
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been  held  in  that  city  in  the  years  1882  and  1S96, 
and  they  were  both  attended  with  great  snccess. 
The  forthcoming  exhibition  will  be  held  in  com- 
memoration of,  the  fact  that  aat  year  will  be  the 
one  bundtedth  annivemry  of  the  ratnng  of  Bavaria, 
hitherto  an  Electorate,  to  a  Kingdom.  It  was 
Napoleon  I.  who  raised  Bavaria  to  the  rank  of  a 
Kingdom,  enlarging  it  at  the  same  dme  Xtf  im- 
portant additions  of  territory,  thus  showing  bis 
gratitude  to  the  Bavarians,  his  allies  at  that  time, 
.in  his  war  against  Austria.  According  to  the  American 
Consul  at  Nuremberg,  the  propoeed  exhibition  will 
be  held  under  the  protectorate  of  Prince  Regent 
Luitpold,  the  present  ruler  of  Bavaiia,  and  is  to  give 
a  complete  view  of  all  the  resources,  productions, 
and  industries  .of  the  kingdom,  which  at  pieseat 
has  a  popuhtion  of  6,500x00  inbatdtants,  and  an 
area  of  29,343  square  miles.  The  ezhifaition  is 
to  be  about  fort)'  minutes*  walk  from  the  centre 
of  tbe  city,  in  a  newly  laid  ont  puUic  park, 
with  a  lake  adjoining  it,  and  will  cover  an  area 
of  336  acres,  of  which  half  is  taken  up  by  tbe 
take  itself.  Tbe  exhibition  promises  to  be  a  very 
important  one,  and  according  to  the  Consul  is  likely 
to  present  much  of  interest  to  visitors,  as  there  are 
many  articles  of  manufacture  in  which  Bavaria  excels, 
and  which  are  exported  to  all  parts  of  the  world. 
Principal  among  these  are  toys,  lead  pencils,  and 
bronze  powder.  Then  plate  and  window  glass  and 
minors,  lenses,  gold  and  Mlver  trimmings,  gloves, 
glassware,  mm  and  tiled  stoves,  sewmg  madunes, 
artistic  manu  Tact  ores  in  ivory  and  iron,  majolica  and 
fdjence  articles,  {nanos,  guitars  and  athers,  baskets, 
coloured  gold  and  silver  paper,  [lajMer  mach£  goo^s, 
altar  furniture,  flags,  banners,  embnndates,  stahicd 
and  painted  glass  windows  for  churches,  &c.  The 
beer  breweries  of  Bavaria  have  a  world-wide  reputa- 
tion, and  therefore  all  apparatus  and  mBcbinery  in  tbe 
manufacture  of  the  same  will  be  on  view.  The  art 
department  also  is  expected  to  be  of  great  interest, 
.Munich  being  the  great  art  centre  of  Germany.  Very 
interesting  collective  exhibits  will  be  made,  as  for 
instance,  fumislied  rooms,  showing  wall,  ceiling,  and 
floor  decoratiais,  with  fiuniture,  curtains,  stoves, 
mirrors.  &c.  Then  tbe  Bavarian  Government,  the 
city  of  Nnremberg,  and  various  other  administratitms, 
will  make  collective  exhibits  of  articles  and  appliances 
connected  with  postal,  telegraphic,  military,  edoca- 
tional,  sanitary,  and  municipal  institutions. 


MINES  AND  MINING  IN  MANCHURIA. 

It  is  known  that  there  are  valuable  mineral  deposits 
in  Manchnria.  Coal  has  been  mined  for  sn-eral  years 
in  a  primitive  way,  and  tbe  operations  of  Ihe  Russians 
in  this  direction  attracted  attention  near  Mukden. 
.  Gold,  both  in  quartz  and  placer,  is  found,  as  is  copper, 
silver,  and  other  minerals ;  but,  as  tbe  American 
Consul  at  Niuchwang  points  out,  exactly  ^Jiat  the 
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field  offers  in  the  way  of  practical  mining  poEsibilities 
is  as  yet  subject  to  careful  investigation.  Many  agree, 
however,  that  Manchuria  is  one  vast  field  of  mines, 
and  rich  Cuming  and  grazing  lands.  Indeed,  some 
of  the  sunplet  of  ore  promise  great  results,  but, 
as  a  rule,  the  question  which  enters  into  the  operation 
of,  and  as  yet,  indeed,  the  securing  of  title  to,  good 
propertiea  is  indefinite  and  too  nebulous  at  this  par- 
ticular time  to  {»ove  Btbactive  to  capital.  With  war 
at  an  end,  and  amp)e  and  wdl-de&ied  Government 
regnlatiou  in  force,  the  exploitation  of  mining  enter- 
prises must  be  open  to  serious  examination.  The 
indications  of  croppings  appear  to  warrant  thorough 
prospecting  of  undeveloped  properties,  and  expert 
opinions,  where  capital  seeks  investment  in  mines 
that  have  a  right  to  be  called  such.  Manifestly  all 
matters  pertaining  to  the  development  of  mining 
properties  are  practically  at  a  stand-still  in  Manchuria. 
In  many  parts  of  China,  as  welt  as  in  various  other 
countries,  thereexists  a  bdief  that  the  mineral  deposits 
of  Manchuria  are  fabulously  rich,  This  belief  may,  in 
part,  be  accounted  for  by  the  popular  idea  that  on  un- 
known mineral  or  gidd  district  possesses  great  wealth. 
iVevIons  to  the  present  war,  several  coal,  and  a 
number  of  gold  quartz  prospects,  held  out  great  in- 
ducements, although  the  Chinese,  in  a  primitive  way. 
have  for  years  been  taking  gold  out  of  the  country. 
As  a  rule,  however,  there  has  been  comparatively 
little  scientific  prospecting  or  investigation.  With 
fiivourable  conditions  following  the  war,  the  mineral 
resources  of  Manchuria  wOl,  no  doubt,  warrant 
thorough  prospecting ;  without  favourable  conditions 
foreign  capital  probably  will  be  invested  with  gre-.t 
caution.  Applications  for  mining  concessioascoveiing 
q^Miently  valuable  areas  in  Eastern  Muichuiia  have 
been  pot  aside  for  the  time  bt^ng,  for  one  reason  or 
another,  but  in  the  main  on  account  of  the  war.  The 
natives  are  doing  some  prospecting,  mining,  and  deve- 
lopment work  in  Manchuria,  but  foreigners  are  not 
thus  engaged.  The  war  temporarily  at  least  paralysed 
mining  enterprises.  However,  it  may  be  said  thatlhe 
samples  of  ore  exhilnted  at  Niuchwang  and  elsewhere 
in  Manchuria  indicate  the  presence  of  highly  valuable 
deposits  in  the  various  minerals,  with  several,  such  as 
iron,  coal  and  copper,  in  dmilar  districts  covering 
-wide  areas.  Galena  ores  recmtly  assayed  show,  for 
instance,  i'i4  ounces  in  goldand  I'i8  in  lUverperton. 
Various  quartz  samples  assayed  showed  an  average  of 
0-54  ounces  in  gold,  and  as  high  as  i'25  ounces  in 
sil\-er.  Most  of  the  coal  has  an  abundance  of  slate 
and  ash,  although  coal  of  a  good  qnality  has  for  years 
been  mined  in  a  small  way  in  the  Liao  Peninsu'a 
district.  Twenty  years  ago,  for  instance,  foreign 
residents  in  Niuchwang  brought  their  wintei's  coal 
supply  from  the  partially-developed  mines  of  Man- 
churia. Some  of  these  mines  have  been  filled  with 
water,  aud  others  have  been  temporarily  abandoned. 
This  coming  winter,  it  is  probable  that  tlie  bulk  of 
the  Mandiuriau  coal  supply,  for  domestic  purposes, 
will  come  from  Japan  or  elsewhere  in  the  Far 
East. 


HOME  INDUSTRIES. 

The  Record  Hop  With  the  one  exceptica 

of  18S6  the  hop  crop  of  the  present  year  is  larger 
than  that  of  any  year  since  the  offidal  fiiimcs  ie> 
lating  to  production  were  first  collected  in  1885.  In 
1886  the  crop  yielded  776,144  cwt.,  tins  year  it  is 
given  at  695,943  cwt.,  but  whereas  in  1886  the  ares 
under  cultivation  was  70,127  acres,  and  theyiddpcr 
acre  11 '07,  this  year  the  average  was  only  \%,*f^ 
acres,  and  the  yield  per  acre  is  i4'io,  by  &r  the 
highest  yield  on  record,  the  highest  hitherto  haviag 
been  12-76  in  1894,  when  the  total  crop  was  only 
661,373  cwts.,  from  an  acreage  of  51,843.  The  bad 
weather  this  year  at  ingathering  time  caused  a  lai^ 
proportion  of  the  crop  to  be  more  or  leas  off  colour, 
but  a  third  of  it  is  of  first-rate  quality,  and  tbeci^ 
having  been  grown  in  a  healthy  state  the  ofr-colowcd 
samples  are,  from  the  hvwers*  point  oT  view,  good 
healthy  bops,  and  full  of  condition.  As  the  aunaal 
consumption  of  hops  for  the  whole  of  the  Unhed 
Kingdom  ranges  &om  600,000  to  t)50,ooo  cwts.  no 
foreign  consignments  will  be  required  during  the 
ensuing  year.  Last  year  the  home  yield  of  bops 
was  only  282,330  cwt.,  and  the  value  of  the  bofs 
imported  was  no  less  than  j£i,839,S54,  the  largest 
sum  paid  for  foreign  hops  dnce  18S2  when  the  im- 
ports were  valued  at  ;f2,962,63i. 

Hop  Prices  and  -Profitt.— It  might  be  tboaghl 
that  the  unprecedented  yield  of  the  ptcsent  yes. 
along  with  the  fair  conditkm  of  the  Ik^  whea 
harvested,  would  mean  very  large  profits  for  the  bop 
growers,  but  this  by  no  means  follows,  as  was  shows 
in  the  JourwU  of  September  ist  last.  Indeed  msoy 
of  the  growers  are  saying  that  the  last  part  of  dieir 
growth  has  not  paid  for  labour,  and  a  good  many  are 
dissatisfied  and  threaten  to  root  the  plant  up.  With- 
out attaching  overmuch  importance  to  grumblings  of 
this  kind  the  following  comparative  prices,  which 
represented  qnotaticns  for  hops  a  few  days  ago — and 
having  been  adjusted  and  revised  by  the  Boroui^ 
merchants  they  are  not  IScely  to  alter  materially  arc 
soggestive : — 
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These  figures  show  an  enormotis  drop  from  the  price* 
of  last  year.  The  lowest  price  on  record  was  thai 
of  the  bumper  crop  of  1886,  but  even  then  it  only  feO 
to  t8s.  6d.  '*  Now,"  to  quote  from  the  chcubi 
of  a  vdMoiown  lu^  firm,  **  good,  thick,  fat,  cof^ier 
h(^  ate  to  be  got  at  sixpence  per  lb.  and  voder.'* 
Even  fi  yield  like  the  present  one  of  14-10  cwts.  per 
acre  would  only  jost  corec'-eost  of  coltintioo  at 
16s.  per  cwt  Digitized  by  ^OOQIC 
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Indian  and  Home  Beers. — India  has  always  been 
one  of  the  chief  markets  for  British  beer,,  bat  it  looks 
as  if  our  brewers  will  have  to  reckon  with  serious 
shrinkage  in  the  Indian  demand  before  long.  Accord- 
ing to  a  memorandum  issued  by  the  Boanl  of  Trade 
tbroii(;h  tfae  Indian  Office,  India  is  increasing  her 
home  production  of  beer.  In  1904  the  quantity  of 
beer  brewed  in  India  amounted  to  no  less  than 
6,219,761  gallons,  of  which  46  per  cent,  was  bought 
by  the  army  commissariat.  There  are  already  27 
breweries  of  n^h  one  at  Delhi  did  not  work.  All 
are  private  property  ezcqit  six,  which  are  owned  by 
live  joint  stock  companies  with  nominal  capital 
Rs.24*8oxx)0,  ofiriiich  Rs.33-89'iiowa8paidupat 
the  end  of  1904-5.  Twelve  of  the  breweries  aie 
situated  at  stations  in  the  Himalayas  from  Murree  to 
Darjeeling,  and  much  of  the  beer  is  brewed  there. 
A  large  quantity  is  also  brewed  at  Lucknow,  Rawal- 
pindi, Poona,  Bangalore,  Jubbelpore,  at  and  near 
Ootacumand,  and  at  Quetta  and  Mandalay.  The 
largest  of  these  breweries  is  at  Murree,  the  Kassanti 
and  Poona  breweries  standing  neit.  ■  More  than  one- 
third  of  the  whole  output  is  brewed  in  the  Punjab, 
The  exports  of  beer  from  the  United  Kingdom  to  India 
in  the  nine  months  ended  September  30,  1905,  show 
but  a  very  slight  fidling  off  as  compaied  with  the 
ccMTCipouding  period  of  last  year,  and  over  93  per 
cent,  of  tfae  beer  imported  by  water  comes  from  the 
United  Kingdom,  but  the  total  imports  represent 
little  more  than  two-thirds  of  the  quantity  brewed  in 
India.  There  would  seem  to  be  no  good  reason  why 
the  percentage  of  Indian  brewed  beer  should  not 
increase. 

Brandy  v.  iVhisky.— If  the  brewers  have  to  keep 
a  watchful  eye  upon  their  Indian  trade,  another  home 
industry  linds  itself  confronted  with  a  change  of  taste, 
or  fashion,  that  has  checked  exports.  Until  some 
thirty  years  ago  the  favourite  spirit  in  India  was 
brandy,  which  then  gave  place  to  whisky,  much  to 
the  advantage  of  a  home  industiy.  But  recently 
there  have  been  signs  of  a  return  to  the  old  prefer- 
ence, and  the  figures  for  I903>3,  1904*5,  show  that 
this  change  is  becoming  marked.  The  proportions 
imported  were  (gallons) : — 

i'/M-3.  iW-4-  >9(M-5. 

Whisky  610,327  ..  606,805  ••  589.474 

Brandy   332.167  ..  363,359  372.723 

Including  liqueurs  and  methylated  spirit,  the  spiritsi 
imported  into  India  last  year  amounted  to  1,473,798 
gallons,  of  which  772,350  came  from  the  United 
i^Dgdom.  The  potable  spirits  imported  from  other 
countries  are  chiefly  anack  from  Ceylon,  rum  from  the 
Straits,  and  gin  from  Holland. 


CORRESPONDENCE, 


INCANDESCENT  GAS  AND  ELECTRICITY. 

I  notice  In  recent  numbers  of  tfae  Journal  that 
under  the  title  of  *'  Home  Industries  "  some  remarks 


have  appeared  relating  to  incandescent  gas  and  elec- 
tricity, and  trust  yon  will  allow  me  to  suggest  that 
the  daims  of  the  advocates  of  lighting  incandes- 
cent gas  have  not  bmn  sufficiently  proved  to  justify 
the  remark  contained  in  the  notes  that  "  Electric 
companies  have  found  a  formidable  competitor  in 
both  house  and  street  lighting  in  incandescent  gas." 

Mention  is  made  of  the  experiments  in  the  street 
lighting  now  being  carried  out  by  the  Corporation  of 
tfae  City  of  London,  and  as  any  reticence  regarding 
tfae  actual  facts  of  the  case  may  give  tfae  impression 
tfaat  tfae  merits  of  tfae  respective  methods  of  illumin- 
atioD  are  being  decided  under  similar  conditions  and 
with  equal  lacilities,  I  must  ask  yon,  in  common  fair- 
ness, to  give  puUidtyto  tfae  fact  tfaat  the  Corporation 
of  the  City  of  London  are  apparently  giving  some 
preference  to  a  gas  company  and  compressed  gas 
lighting  without  offering  any  facilities  or  making  any 
attempt  to  ascertain  the  value  of  modem  electric  arc 
lighting. 

The  existing  arc  lighting  of  the  streets  of  the  City 
is  carried  out  by  means  of  appliances  about  fifteen 
years  old,  and  therefore  not  of  the  best  modem  de- 
scription, and  the  lamps  are  also  placed  in  antiquated 
and  extremely  ugly  lanterns  designed  by  the  late 
engineer  to  the  Coiptmtion,  who  insisted  on  tfaeir 
use.  These  lamps,  standards,  lanterns,  and  mains, 
were  supplied  free  of  cost  by  the  Lighting  Company, 
and  the  charge  for  maintaining  the  appliances  and 
lighting  was  therefore  assessed  to  cover  some  in- 
terest on  the  capital  involved,  which  was  extremely 
heavy  on  account  of  the  requirements  of  the  Corpo- 
ration that  the  whole  of  the  lighting  should  lie  carried 
out  promply  and  without  waiting  for  the  completion 
of  tfae  ligfatiug  network  of  mains.  In  the  case  of  the 
gas  lighting,  however,  tfae  Corporation  have  paid  the 
whole  of  tfae  capital  cost  involved ;  and  in  spite  of 
tfais  fact  the  actual  cost  of  lighting  by  electric  arcs 
works  out  at  about  5d.  per  candle  power  per  annum 
as  compared  with  i  id.  for  gas. 

The  effective  illumination  of  the  two  methods  can 
easily  be  judged  by  any  observer,  and  it  will  be  found 
that  whereas  the  electric  arc  enables  the  general 
illumination  of  the  street  to  be  carried  out,  the  use 
of  a  short  lamppost  with  an  incandescent  burner 
limits  the  illumination  to  a  confined  sfMce  round  the 
post,  and  while  usefid  as  indicating  the  position  of 
tfae  kerb  and  pavement,  such  lighting  is  of  no  service 
in  obtaining  the  illnmination  of  tfae  thoroughfare. 
Such  luminous  p<nnts,  even  when  the>*  are  numerous, 
fail  to  secure  what  is  really  wanted,  and  that  is  a 
sufficient  illumination  of  a  street  to  enable  the  police 
to  protect  the  interest  of  the  citizen.  If  any  doubt 
can  be  ima^^ed  on  this  point,  let  an  observer  risit 
the  Mansion  House,  where  he  wOl  see  one  of  the 
largest  compressed  gas  lamps  in  operation  throun 
completely  in  the  shade  by  the  example  of  modem 
arc  lighting,  the  cost  of  running  this  abnormal  gas 
lamp  being  something  kc  ^65  peranum,  without 
any  addition  for  interest  oDi$hiedE&^tVL:di])lQA«Cas 
the  light  given  by  tfais  gigantic  lamp  is  tsi&f  about 
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900  candles,  the  cost,  without  capital  charges,  works 
out  at  about  I7d.  per  cp.  per  annum. 

With  these  results  before  us,  it  is  not  surprising 
that  many  places,  including  the  Deptford  Cattle 
Markets,  have  thrown  out  all  incandesnnt  gas  in 
favour  of  the  electric  arc. 

Frank  Bailev. 

Bankiide,  London,  B.C. 
3iat  October,  1005. 


GENERAL  NOTES. 


SoiTTHEKN  Nigeria. — Summing  up  the  condition 
of  the  people  of  Southern  Nigeria  (Cd.  2684),  the 
High  Commissioner  (Mr.  Egertoa)  writes,  "  The 
people  are  typical  of  the  country,  in  thai  they  are 
mentally  nndeveloped,  and  afford  an  enormous  fidd 
for  the  efforts  of  the  pioneas  of  civiHsatton.  They 
are  free  from  direct  taxation ;  tbey  live  in  comfort, 
and  have  few  or  no  cares.  On  the  whole,  their  lot  is 
a  happy  one."  It  would  seem  so,  nor  is  it  certain 
that  they  will  be  grateful  for  the  introduction  of  a 
civilisation  which,  as  Mr.  Egerton  says,  "  will  un- 
doubtedly make  the  life  of  the  native  more  strenuous 
as  it  becomes  more  luxurious."  Be  that  as  it  may, 
Southern  Nigeria  is  doing  well.  Mr.  Egerton  believM 
the  history  of  the  Protectorate  to  be  "  unique  both  for 
Africa  and  for  other  portions  of  the  British  Em|xre. 
Tliroughout  the  whole  of  the  country  now  under  oar 
control  settled  government  has  only  been  established 
by  means  of  a  show  of  military  force,  and  yet  the 
whole  cost  of  introducing  and  maintaining  law  and 
order— involving  the  maintenance  of  a  large  military 
establishment — has  been  defrayed  from  the  local 
revenues,  without  incuiring  any  debt.  As  each  year, 
a  larger  area  has  been  pacified,  a  proper  system  of 
justice  established,  free  trade  between  town  and  town 
and  the  coast  rendered  possible,  the  increasing  revenue 
has  enabled  a  further  area  to  be  similarly  dealt  with  in 
the  succeeding  year.  In  addition  to  this,  large  sums 
have  been  annually  contributed  towards  the  cost  of 
the  administration  of  Northern  Nigeria."  There 
seems  to  be  plenty  of  rain  in  the  Protectorate — the 
average  for  the  fonr  stations  at  which  records  were  kept, 
was  146'87  inches ;  the  highest  being  at  Bonny  with 
182*84.  Road-making  is  the  great  want  in  opening 
up  the  country  and  so  breaking  down  the  old  barriers 
of  enmity  and  distrust  which  have  so  long  existed  to 
the  detriment  of  conunerce  and  the  spread  f)f  dvilinng 
influences. 

Trb  Stkaits  Skttlkmknts.— The  figures  given 
in  the  Governor's  Report  on  the  Straits  Settlonenta 
(Cd.  2684)  aiB  to  shipinng  are  very  striking.  The 
total  tonnage  entered  and  cleared  in  1904  amounted 
to  18,267,499  ^ons.  Of  this  the  British  flag  covered 
11,842,744  tons.  The  foreign  tonn^e  to  and  from 
Singapore  alone  was  12,331,753,  Penang  taking  most 
of  the  remainder,  5,180.574.  Next  in  importance  to 
British  shipping  van  German,  with  2,859,761  in  and 


out.  Under  the  head  of  immigration,  the  figures,  u 
they  relate  to  the  Chinese,  are  given  for  the  last  five 
years  and  the  number  of  wtnnen  and  children  is 
noticeable.  Taking  1904  the  figures  are  as  foUovs: 
— Men,  179,650;  women,  14,395;  children,  10,751. 
The  number  of  "unpaid"  passages,  of  CDoHes 
who  obtain  free  passages  from  China  in  cmtsideration 
of  entering  into  contracts  for  service  on  arrival  in  the 
colonies,  has  fallen  to  16,930.  In'  the  last  ten  years, 
only  two  years— 1897  and  1898— have  shown  a  lover 
figure.  A  few  Para  rubber  estates  were  started 
recently  on  the  island,  but  it  is  not  expected  that 
tbey  will  increase  to  any  great  extent,  as  there  b 
not  much  land  suited  for  this  coltivation.  la  Pro- 
vince Wellesley,  and  Malacca,  however,  there  is  a 
marked  increase  in  rubber  cultivation,  and  still  more 
so  in  the  Federated  Malay  States.  The  area  under 
cultivation  in  the  Peninsula  is  very  large,  and  ibc 
prepared  rubber  is  in  great  demand  by  home  manu- 
facturers, the  best  samples  having  taken  the  highest 
price  ever  paid  in  1904,  viz.,  6s.  i^.  per  lb.  Indigo 
cnltivation  has  dwindled  to  a  few  fichb,  and  very  lev 
of  the  dyeing  houses  now  remain. 
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NOTICES. 


ARRANGEMENTS  FOR  THE  SESSION. 

The  First  Meetin^r  of  the  One  Hundred- 
and- Fifty-Second  Session  will  be  held  on  Wed- 
nesday Evening,  the  15th  of  November,  when 
an  Address  will  be  delivered  by  Sir  Owen 
Roberts,  M.A.,  D.C.L.,  F.S.A.,  Vice-Presi- 
dent and  Chairman  of  the  Council. 

Previous  to  Christmas  there  will  be  Six 
Ordinary  Meetings,  one  meeting  of  the  Indian 
Section,  and  one  of  the  Applied  Art  Section. 
The  following  arrangements  have  been  made : — 

Ordinary  Meetings. 
Wednesday  Evenings,  at  S  o'clock :  — 

NovuiBER  15. — Opening  Address  of  the  Chaik- 
UAN  OP  CotmciL. 

NovXHBEK  22. — The  Cinematograph  and  its 
An>Kcatk)Ds."  By  F.  Maktin-Duncah.  Dk.  H. 
K.  AJtHSTROHO.  F.R.S.,  will  preside. 

NovuBU  29.  —  *<The  Biitiah  AModatioa  in 
South  Afiica."  By  SiK  Williau  H.  Fubce, 
K.C.B.,  F.R.S. 

Decubek  6. — "  The  Manufactaie  of  Sugar  from 
British  Grown  Beet."   By  Sigmund  Stein. 

Dbceuber  13. — '*  The  Commerce  and  Indnstiy  of 
Japan."  By  W.  F.  MrrcHBU..  His  Excbixehcy 
THE  Japanese  Ambassaiwr,  wQl  preside. 

Deckmbbe  20.—"  The  Aerc^ph  Method  of 
Diitriboting  Coloor."  By  Chaeus  L.  Bubdick. 

Papm  for  meetings  after  Christmas: — 

"  London  Traffic."  By  CAPTAnr  G.  S.  C.  Swm- 

TON  (L.C.C.). 

"  The  Preparation  of  Oiygen  from  liquid  Air." 
By  MuNSiEua  Raoul  Pictet. 

"  Sabmarine  Signalliog."   By  J.  B.  Millet. 

"  The  Supply  of  Electricity."  By  James  N. 
Shoolbeed,  B.A.,  M.Inst.C.E. 

"The  Planting  of  WaMe  Lands  for  Profit."  By 

J.  NiSBET. 

**  Industrial  Russia."  By  Lucien  Wolf. 
"The    Horseless    Carriage,   1885-1905.'*  By 
Clavoi  Johmsox. 

*'IbeAitlflticinPaintmgandFhotography.*'  By 

J.  C.  DOLUIAM . 


Indian  Section. 

Thursday  afternoons,  at  4.30  o'clock  : — 
Decrubeb.  7.—"  The  Partition  of  Bengal."  By 

Sir  James  A.  Bourdillon,  K.C.S.L 
Decembar  7,  January  18,  Febmary  15,  March  15, 

Apifl  26,  Mi^  24. 


Colonial  Section. 

Tuesday  afternoons,  at  4.30  o'clock  :— 
Fdnuary  6,  March  6,  April  3,  May  i. 


Applied  Art  Section. 

Tuesday  Evenings,  at  8  o'clock  :— 

Decbuber  12.  — '*Hist<vical  I^igeants."  By 
Louis  N.  Pabkbr. 

Decembn  1  f ,  January  30,  Febroaiy  20,  March  20^ 
Ai»il24,  May  15. 


Cantor  Lectures. 

Monday  evenings,  at  8  o'clock 

J.  A.  Fleming,  D.Sc,  F.R.S.,  "The 
Measurement  of  High  Frequency  Currents  and 
Electric  Waves."  (In  continuation  of  previous 
courses  on  "  Electric  Oscillations  and  Electric 
Waves,"  and  on  "  Hertzian  Wave  Tele- 
graphy.")  Four  Lectures. 

November  27,  December  4,  11, 18. 

Sir  William  White,  K.C.B.,  F.R.S., 
"  The  Modem  Warship."    Five  Lectures. 
January  29,  February  5,  12,  19,  26. 

Prof.  Vivian  B.  Lewes,   Fire :  Fire  Rbks 
and  Fire  Extinction."    Four  Lectures. 
March  12,  19,  26,  April  2. 

Alfred  Maskell,  "  Ivory."   Three  Lec- 
tures. 
April  23,  30,  May  7. 

George  W.  Eve,  "Heraldry  injlelation  to 
the  AppUed  Arts."  ThB^tS(fa(«»ifioOgle 
May  14,  21,  28. 
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Howard  Lectures. 

A  Course  of  Three  Lectures  will  be  given 
Koder  5.the  Howard  Trust,  by  Professor 
SiLvANUS  Thompson,    D.Sc,  F.R.S.,  on 

High  Speed  Electric  Generators,  with 
special  reference  to  driving  by  Steam- 
turbines."  on  the  followng  Thursday  Even-^ 
tags,  at  8  o'clock :— January  i8th  and  25th, 
and  February  ist. 

Juvenile  Lectures. 
Two  lectures  suitable  for  a  Juvenile  audience 
-wilt  be  delivered  on  Wednesday  evenings, 
January  3rd  and  loth,  1906,  at  7  o'clock,  by 
Professor  Herbert  Jackson,  on  '*  Flame 
^nd  Combustion." 


frcx:eedings  of  the  society. 


CANTOR  LECTURES. 

RESERVOIR,      STYLOGRAPHIC,  AND 

FOUNTAIN  PENS. 

By  James   P.  Maginnis, 

A.M.Inat.CE.,  M.Intt.Mecb.E. 
JLecture  III. — Delivered  February  6,  1905. 

(Concluded  from  p.  1189.^ 

In  Hg.  70  (O.  Winkler,  1898,  12805),  the 
tioUow  ink  holding  pen  handle,  A,  is  by  prc- 
tference  made  of  glass,  and  is  tapered  and 
•OMived  at  the  forward  end  to  supply  the  nib,  N, 
^Uch  is  held  in  the  sliding  barrel,  H.  The 
TMbber  air  ball,  c.  is  fitted  with  a  sliding  valve, 
V,  to  control  the  admission  of  air,  and  thns 
regulate  the  flow  of  ink. 

The  Eagle  Pencil  Company  has  designed 
f(iftj6,  «57()6),  some  forms  of  feed  bars,  or  ink- 
Ceetfing  plugs,  as  the  inventor  calls  them,  for 


conveying  ink  from  the  reservoir  to  the  nib- 
One  of  these  consists  of  a  tube  slotted  aloi% 
the  top  to  receive  a  tongue,  which  separates 
it  into  two  unequal  channels. 

F'g-  71  fj-  Blair,  1898,  17118},  shows  in  pan 
section  a  reservoir  pen  in  which  powdered  ink 
is  used.  A  dr}-  ink  cartridge,  c,  is  carried  in 
a  porous  bag,  covered  at  its  forward  end  by  s 
piece  of  sponge,  s.  Soft  water  is  poured  into 
the  reservoir  to  dissolve  the  ink  powder- 
Otherwise  this  pen  does  not  call  for  ar)' 
remark. 

The  pen  patented  by  J.  H.  Burton  (1899, 595). 
was  proWded  with  two  ink  reservoirs  and  tvo 
writing  points.  One  design  shows  a  feed  bar 
having  an  ink  inlet  communicating  by  means 
of  spiral  ducts  with  the  ink  supply  at  the  upper 
side,  so  as  to  be  in  contact  with  the  under  side 
of  the  nib.  Another  arrangement  shows  a 
somewhat  similar  feed  bar  provided  «ith  a 
screw  thread  engaging  with  the  point  section, 
and  having  an  elongated  ink  duct  vtucb 
tapers  towards  the  inner  end,  so  that  by 
screwing  the  piece  in  or  out,  the  ink  supply 
may  be  regulated. 

In  the  drawing,  Fig.  72  (E.  Reisert,  iS??- 
2000],  it  is  seen  that  the  reservoir  supplies  ink 
to  the  nib  through  the  flexible  syphon  tube. 
A  A.  The  supply  is  controlled  by  pressing  on 
tlie  lever  L,  at  intervals,  thus  closing  aii^ 
opening  the  passages  at  the  strictures  or 
valves,  V  v.  Ink  enters  at  the  bottom  of  the 
reservoir  and  travels  up  the  shorter  limb  of  tbc 
syphon,  and  is  delivered  to  the  oib  at  tbe 
extremity  of  the  longer  limb. 

Another  pen  (R.  Cofani,  1899,  lo86o\ 
had  a  flexible  rubber  reservoir.  The  nib  is 
carried  in  the  holder,  to  which  is  pivoted  the 
pressure  piece.  Ink  is  contained  in  the  reser- 
voir, and  is  forced  through  tbe  supply  tube  b>' 
the  action  of  the  pressure  piece  when  the  lub 
is  brought  in  contact  with  the  paper. 

In  F.  C.  Edgar's  pea  (1899,  21195},  the 
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ib  is  held  by  the  barrel  above  the  elongated 
pening  of  the  ink  duct  which  is  supplied  from 
tie  reservoir.  An  outer  casing  protects  the 
rhole. 


at  the  back  of  the  casing,  a.  The  ink  guide, 
D,  consists  of  a  bent  wire  terminating  in  a  flat 
paddle,  w.  The  nib  is  held  in  place  by  the 
barrel,  E. 


2000 
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Fig.  72. 


In  Fig.  73  (Steinbach  and  Strache,  1899, 
3550]  the  reservoir,  b,  and  front  tubular  portioD, 
I,  are  screwed  on  the  plug,  c.  The  flexible 
ubber  chamber,  f,  supplies  the  nib  with  ink, 
hrough  the  beak,  G,  and  communicates  with 
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he  reservoir,  b,  by  means  of  the  eccentrically 
placed  channels  in  the  plug,  c,  and  the  valve. 
The  nib  is  so  secured,  that  when  in  use,  its 
nner  surface  is  free  to  move  and  depress  the 
lurface  of  the  flexible  rubber  chamber,  f. 
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In  Fig.  74  (Salisbury,  S.  M.  and  E.  C,  1900, 
0905)  the  casing.  A,  is  made  in  two  separable 
larts,  connected  by  a  sliding  joint,  j.  The 
nk  re5er\'oir,  B,  is  made  of  rubber  and  is 
ittached  to  the  nipple,  n,  and  to  the  steadying 
button  which  loosely  fits  into  an  opening,  o. 


The  feed  arrangement  of  another  pen  (C.  J» 
Holm,  1900,  11049]  consists  of  a  p)"£>  provided 
with  a  central  duct,  in  which  is  inserted  a- 
short  tube  leading  to  a  rubber  tube,  fitted 
with  a  glass  mouthpiece,  which  delivers  th& 
ink  to  the  nib. 

The  peculiarity  of  the  pen  shown  in  Fig.  75; 
(W.  F.  Cushman,  1900,  11580}  is,  that  when 
out  of  use  the  nib  may  be  withdrawn  into  the- 
barrel  as  shown  in  the  drawing.  The'  nib  is 
carried  at  one  end  of  the  spindle,  b,  sliding- 
through  the  plug,  c,  and  is  connected  by  the 
screw-plug,  g,  with  the  sleeve,  F.  When  the 
cap,  H,  is  removed  from  the  front  of  the  pen,, 
the  sleeve,  f,  and  the  spindle,  b,  are  puahedt 
forward,  canying  the  nib  into  position  for 
writing.  This  appears  to  be  Moore's  noa— 
leakable  pen. 

The  ink  in  F.  E.  Clarke's  pen  {1900^ 
12658)  is  supplied  to  the  nib  through  a  tube^ 
which  may  be  partly  or  entirely  closed  by  a. 
tapered  wire  secured  to  the  screw  cap. 

In  Fig.  76  {H.  Grass,  1900, 16558),  the  nib, 
is  shown  held  in  slits  iu  the  block,  k,  and  sup- 
plied with  ink  by  the  sponge  or  wad  contained 
in  the  chamber,  j.  A  piston  valve,  v,  is 
provided  at  the  other  end  with  which  the  rear 
end  of  the  ink  supply  tube,  p,  may  be  closed. 
Extra  wads  are  kept  in  the  upper  end  (tf  the 
cap,  X. 

The  nib  in  Fig.  77  (H.  Grass,  1900, 17832),  is*- 
secured  in  a  slit  in  the  plug,  G.  Ink  passes- 
from  the  reservoir,  n,  through  the  duct,  E,  and 
is  conveyed  to  the  nib  by  the  spiral  spring, 
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enclosed  in  the  chamber,  J.  Aa  opening  is 
provided  in  the  outer  metallic  case,  so  Xhat  the 
interior  flexible  rubber  reservoir  may  be  com- 
pressed slightly  by  the  finger  in  writing. 

In  H.  W.  Dixon's  pen  (1900,  23567), 
the  ink  is  sucked  into  the  reservoir  by. 
turning  the  head,  until  the  lower  end  of  the 
inner  tube  is  unscrewed  from  the  plug.  The 
inner  tube  may  then  be  slowly  withdrawn,  and 
ink  thus  sucked  upwards.  When  the  reservoir 
is  charged  si^ciently,  further  withdrawal  of 
the  tube  is  prevented  by  wire  stops,  it  is  then 
inverted,  and  the  tube  may  be  moved  back 
into  the  other  extreme  position 

In  Fig.  78  (F.  C.  Brown,  1898,  8540),  the  nib, 
p,  is  held  between  the  upper  and  lower  tongues 
of  the  feed  bar.  h,  which  terminates  in  the  form 
of  a  nid.  A  sleeve  nut,  s,  is  attached  lo  the 
cap,  K.'and'may  be  rotated  by  it-  A  pin  in 
the  rod,  H,  fitii  in  the  .a^rtKne  of  the  nut,  and 
as  the  l.tttcr  is  rotated  causes  the  rod^  H,  to 
travel  in  an  upward  or  downward  direction,  as 
desired-  The  nib  may  thus  be  drawn  within 
the  n0IU^  (wd  the  cap  provided  may  then  bi? 
sqi^wed  0ft  at  Xi  oaakii^  a  itoo-leakable 


Fig-  79  shows  the  forward  end  of  the  triple 
feed-bar  now  used  in  connection  with  the  pen, 
known  as  the  Caw  pen,  and  issued  by  Messn. 
Eyre  and  Spottiswoode. 
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Having  now  indicated  the  most  importaot 
features  of  many  of  the  fountain  pens  »tich 
have  from  time  to  time  been  invented,  I  ^ 
briefly  describe  some  of  those  of  more  noden 
date  or  at  {H^sent  in  use. 

The  "Sacketf*  pen  shown  in  Fijr.  ^  l«s 
already  been  described  in  detail.  Thi.-i  dra*- 
iflf;,  however,  shows  the  tongue  in  pl-iji.  1^ 
also  a  cross  section  of  the  groavi.'d /eed-ln:. 
No  further  description  is  perhaps  necessary. 

The  "Quill"  pen.  Fig.  81,  of  Mr.  W.  S. 
liielMi  vhose  oAtne  le  well  kanm  m  ^ 
ttaifcerof  paefcetfCiaMatti^li  yiBi'ithirigJawfc 
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**  Wirt"  (described  later)  as  regards  its  feed- 
bar.  This  18,  however,  about  treble  the  length 
of  that  of  the  Wirt  pen,  and  terminates  in  a 
wavy  fomi,  as  shown,  and  similar  in  this  respect 
to  the  Sackett  pen  of  1886.  The  undulations  of 
fised  bar  are  so  designed  that  they  equal  the 


parts  are  made  and  fitted  together,  and  the 
great  care  exercised  in  turning  out  an  imple- 
ment  as  perfect  as  possible. 

This  pen  (the  "  Lacon"  pen,  Fig.  83)  has 
already  been  described  (see  p.  1181],  and  calls 
for  no  fiirtfaer  comment. 


Fio.  81. 


Ttw  QwlU 

Fig.  8z. 


FlO.  83. 


'   


Th«  t*c*n. 


internal  diameter  of  the  barrel  or  ink  reservoir, 
so  that  in  re-filling  the  pen  with  ink  it  is  not 
necessary  to  withdraw  the  feed-bar  completely, 
as  the  elasticity  of  the  latter,  acting  against 
the  barrel,  holds  it  in  a  suitable  position  to 
permit  of  re-fiUing. 

On  reference  to  the  drawng,  Fig.  82  (De  la 
Rue's  "  Pelican  "  Safety  Fountain  Pen),  it  will 
be  seen  (hat  the  holder  consists  of  three  parts, 
viz. :— The  pen  carrier,  f,  the  body,  C,  and  the 
plug,  H.  The  body,  c,  is  so  constructed  that 
it  may  be  screwed  into  the  pen  carrier,  f, 
until  it  closes  the  two  apertures,  A  and  H.  By 
the  reverse  process  the  apertures  are  opened 
as  shown  in  the  drawing.  The  lower  aperture, 
A,  communicates  with  the  duct,  g,  whereby 
(he  ink  is  led  along  the  upper  surface  of  the 
nib  to  the  point,  K.  The  duct,  B,  at  the  same 
time  admits  an  equal  volume  of  air  to  replace 
the  ink  as  used  in  process  of  writing.  The 
plug,  H,  is  unscrewed  for  the  purpose  of  re- 
charging the  holder  with  ink,  before  doing 
which  the  apertures,  A  and  r,  must,  of  course, 
be  closed  as  aheady  described.  By  the 
courtesy  and  kindness  of  Mr.  Evelyn  De  la 
Rue,  I  have  had  the  privilege  of  seeing  these 
pens  made,  and  it  gave  me  much  pleasure  to 
notice  the  accuracy  with  which  the  various 


The  feed  bar  of  the  "Dragon"  pen, 
shown  in  Fig.  84)  is  partly  cylindrical  with 
a  V-shaped  groove  extending  along  its  under 
side.  The  front  end  is  prolonged  in  the  form 
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of  a  tongue  which  rests  on  the  upper  surface 
of  the  nib.   The  pen  from  which  this  drawing 

was  made  was  submitted  to  me  by  the 
American  Pencil  Company.  It  has  a  tapering 
cap  which  is  perhaps  an  advantage,  as  it  tends 
to  keep  a  better  balance  when  writing. 

Fig.  85. 
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The  feed  bar  of  the  "  Camel  "  pen,  of  Messrs 
Ormiston  and  Glass,  in  Fig.  85,  consists  of  a 
single  rod  fitting  into  a  point  section.  Itiias 
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grooves  and  passages  for  ink  and  air  as  shown 
ia  the  drawing.  The  front  end  terminates  in 
a  single  top  feed  tongue,  and  a  slit  extending 
backwards  about  half  way  for  the  reception  of 
the  nib. 

Fig.  86  (the  "  Fleet  "  pen)  shows  an  exceed- 
ingly low-priced  fountain  pen,  the  specimen  in 


it  has  parallel  saw-cut  ducts  extending  aloDt; 
its  upper  half,  and  it  also  resembles  the  feed 
bar  of  Prince's  pen  of  1855,  in  that  it  hisa 
thin  \*ulcan!te  tongue,  a  plan  of  which  is  shcAn 
on  the  drawing,- which  lies  along  the  inlciJuct 
and  vibrates  with  the  action  of  the  nib.  Tbe 
feed  is  very  satisfactory,  and  I  like  the  pea  oa 
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my  collection  costing  the  modest  sum  of  6|d. 
It  consists  of  a  barrel  or  ink  reservoir,  B,  and 
a  plug,  P,  which  almost  fills  the  neck  of  the 
barrel.  This  plug  is  circular  in  section,  cut 
away  diagonally  at  the  front  end,  to  a  point. 
A  saW'Cut  groove  extends  longitudinally  along 
its  upper  side,  nearly  to  the  point,  whilst  under- 
neath is  a  cut  or  gash,  which  almost  divides 
the  plug  into  two  parts.  This  latter  acts 
mechanically  as  a  spring,  so  that  when  the  nib 
and  plug  are  together  placed  in  the  barrel, 
both  are  held  firmly  in  position.  It  is  intended 
that  almost  any  suitable  form  of  metal  or  steel 
nib  may  be  used,  and  not  necessarily  a  gold 
one. 

The  "  Lincoln  "  pen  shown  in  Fig.  87  has 
nothing  very  special  to  speak  of.  It  has  a 
simple  form  of  single  undertype  feed,  and  the 

Fig.  87. 
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pen  takes  its  name  from  that  of  one  of  the  most 

popular  of  the  United  States  Presidcntis,  I 
am  informed  by  Messrs.  Deverell,  Sli.irpu  .tnd 
Gibson  that  Messrs.  Perry  and  Co.  Lhiim  iLl' 
name,  "Lincoln,"  as  applied  to  pen^  uf  fill  d<.-- 
scriptions,  so  that  the  "  Lincoln  "  fouiitaia  pen 
is  now  known  as  the  "  Devarson."  fbname  built 
up  of  syllables  firom  the  names  of  tlie  members 
of  the  firm.  Since  writing  the  fati^h^,  | 
have  tested  the  "  Devarson  "  pea^  a)i(d>i^£0i 
vouch  for  its  excellence.  ,  The  feOidt^^^eHn]^, 
and  effective. 

Fig.  88  showar  the  business  end  of  tb*  Saiif  • 
ord  "  pen.  Like  Fig.  87,  and  many  otfter  pens 
of  very  high  excellence,  it  is  product-d  in  the 
United  States.  Its  feed  bar  is  a  coiiibiTiatinni 
of  that  of  the  Waterman  pen  of  i6S4t  m  that 


account  of  its  capacity  for  ink.  Althougb  I 
have  fitted  it  with  a  "  Swan  "  nib,  I  haw  found 
it  very  reliable. 

Fig.  88. 
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Fig.  89  shows  the  point  section  of  the 
"Swallow"  pen,  and  just  enough  of  the  feed 
arrangement  is  visible  to  show  that  it  bears  a 
very  striking  resemblance  to  that  of  the  Sw 
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pen  of  1895.  Imitation  is  said  to  be  the  inojt 
sincere  form  of  flattery,  and  probably  tl» 
maker  of  the  Swallow  pen  knows  a  good 
thing  when  he  sees  it. 

In  Fij;,'.  10  bhown  the  point  of  the  "Wfiw"' 
pen,  known  a&  ihc  "lucky  cim-e"  pcoi  A 
saw  cut  tLimmenci's  at  the  re^r  «n4  of  the  fMI 
bar,  almost  dividing^  ii  in  two  putt,  Bad  ^ 
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tmteaifi  the  upper  ouhbcCi  CeaelijiignndV'^ 

the  point,  where  it  disappcBn^  tdxvtt&HS^ 
through  a  small  hole,  enteriaff  at  tbs 
side,  as  indicated  by  ^B%^.-4Eniw J  ptv^ 
lipwards  to  thgg^^  UtF*^'" 
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The  "Swan"  pen  (Fig.  91)  is  perhaps  a 
household  word.  There  are  those  who  think, 
or  perhaps  they  do  not  think,  that  the  name 

Remington  "  covers  all  typewriting  machines 
that  ever  were  invented.  Some  firmly  think 
1  hat  all  hand  cameras  are  Kodaks,  and  there 
are  also  many  who  no  doubt  think  that 
'  *  Swan  "  is  a  sort  of  generic  name  for  fountain 
pens.  Be  that  as  it  may,  Messrs.  Mabie, 
Todd  and  Bard  have  not  been  wanting  in 
•energy  and  painstaking  ability  to  make  the 
fountain  pen  popular.  Their  pens  are  known, 
And  deservedly  so,  throughout  the  civilised 
world.  As  a  matter  of  *fact  I  wrote  these 
words  with  one  of  their  gold  nibs  purchased 
thousands  of  miles  away,  and  used  for  many 
years  in  the  Friendly  Islands.  It  now  glides 
smoothly  and  silently  along,  although  it  is 
adapted  to  a  different  holder  and  feed  arrange* 
ment  to  tiiat  for  which  it  was  originally  in- 


paper,  and  it  has  neVer  j'el  emptied  its  con- 
tents where  not  required.  Mr.  Watts,  the 
London  manager  of  this  finto,  has  rendered  me 
much  service  in  connection  with  my  lectures, 
in  showing  me  many  pens  now  obsolete,  whilst 
on  the  other  hand  I  have  had  pleasure  in 
showing  to  him  others,  of  the  existence  of 
which  he  had  not  previously  knonm. 

In  Waterman's  "  Ideal "  Fountain  Fen 
(Fig.  92)  the  great  charm  lies  in  its  simplicity. 
In  every  fountain  pen  the  feed  is  the  all- 
important  detail  that  makes  or  mars  its 
success.  The  feed  of  the  Ideal  is  the 
essence  of  simplicity.  It  is  strong,  and 
unlikely  to  get  out  of  order,  and  it  ensures 
a  copious  supply  of  ink  at  the  business  end 
of  the  nib,  without  fear  of  delivering  it  too 
quickly.  The  drawing  shows  one  of  these  pens 
in  section.  It  will  be  noted  that  the  feed  bar, 
B,  contains  a  grooved  duct  or  passage,  extend- 
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tended.  The  feed  arrangement  of  the ''  Swan  " 
consists  of  two  parts.  The  feed  bar  is  of  the 
double  ^e,  that  is  to  say,  the  bar  is  divided 
for  about  one  half  its  entire  length  into  two 
tongues,  between  which  the  gold  nib  is  placed 
so  that  there  is  a  tongue  on  the  top  of  the  nib 
which  reaches  to  within  a  short  distance  of  its 
point,  and  a  second  tongue  lies  snugly  on  the 
underside  of  the  nib,  being  about  ^th  or.,^ths  of 
of  an  inch  shorter  than  the  upper  one.  This 
feed  bar  being  originally  tubular  is  grooved 
longitudinally  along  its  inner  surface  forming 
ducts  whereby  the  ink  is  led  to  the  nib. 
Besides  the  feed  bar  proper,  there  is  a  twisted 
silver  wire,  the  polished  surface  of  which  repels 
the  ink,  and  in  doing  so  provides  a  means  of 
<:oDducting  air  to  the  ink  chamber,  thereby 
completing  the  circulation.  Without  unduly 
g;iving  prominence  to  the  "Swan"  pens,  I 
would  say  that  I  have  carried  one  of  them  for 
some  time,  and  I  have  alwajrs  found  it  reliable. 
It  is  always  ready  to  write  as  soon  as  it  touches 


ing  almost  to  its  entire  length.  This  duct  is 
about  one-sixteenth  of  an  inch  wide,  and  along 
the  bottom  of  the  duct  are  parallel  saw  cuts  by 
which  the  capillary  action  is  secured.  Cross 
sections  of  the  feed  bar  were  shown  earlier.  A 
later  improvement  has  been  efTected.  On  either 
side  of  the  duct,  pockets  or  recesses  are  formed, 
which  were  not  shown  on  the  previous  drawings. 
These  pockets  are  designed  to  collect  any  sur- 
plus ink,  and  hold  it  in  readiness  to  meet  the 
requirements  of  the  nib.  This  form  of  feed 
allows  practically  the  whole  of  the  barrel  to  be 
at  disposal  as  an  ink  reservoir,  as  there  are  no 
internal  projections.  It  is  stated  by  the  manu- 
facturers that  their  pens  will  hold  sufficient  ink 
to  write  firom  16,000  to  30,000  words.  I  have, 
given  two  of  these  pens  a  severe  trial,  and  the 
onlyfault  I  have  to  find  with  them  is  that  they  will 
not  write  without  ink.  Mr.  Symonds,  cf  Messrs. 
Mordan  and  Co. ,  as  well  as  Mr.  Sloan,  of  Messrs. 
Hardmuth  and  Co.,  have  been  good^i@|i@^ 
give  me  many  facilities  for  testing  these  ^nis. 
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In  Fig.  93  is  a  drawiof?  of  the  "  Heanon  " 

pen,  consisting  of  three  parts,  viz.,  the  reser- 
voir, the  point  section,  and  the  nib  of  barrel 

Fig.  93. 


type.  It  will  be  remembered  that  this  has 
already  been  described  in  detail,  as  having  a 
steel  barrel  nib  enveloped  in  an  india-rubber 
casing  (see  p.  ii;4). 

Fig.  94  shows  the  Ceed  bar  of  the  "  Neptune  " 
Fountain  Pen.  It  will  be  seen  to  consist  of  a 
tube  having  a  longitudinal  slice  cut  from  the 
rear  end,  whilst  the  other  or  front  end  is  formed 
into  two  blades  or  fingers,  one  of  which  lies 
above  the  nib,  and  the  other  below  it,  in  close 
contact.   Sometimes  there  is  only  one  finger, 

Fio.  94. 


or,  in  other  words,  a  single  feed.  I  need  hardly 
call  attention  to  the  fact  that  there  are  three 
difEerent  kinds  of  feed  used  in  fountain  pens, 
viz. : — Single  feed,  top  ;  single  feed,  bottom  ; 
double  feed,  top  and  bottom  ;  one  or  other  of 
which  is  adopted. 


tending  badcwards  into  the  ink  resenw,  fke 
rear  part  being  formed  somewhat  like  a  paddle 
or  oar.  Air  finds  its  way  under  the  nib,  and 
bubbles  upwards  through  the  body  of  ink, 
whilst  the  ink  by  caiuUary  force  is  fed  aln^ 
the  bar.  In  general  appearance  the  Wtit  pm 
is  very  like  other  fountain  pens.  I  had  the 
good  fortune  to  become  possessed  of  one  of 
these  pens,  which  I  used  regularly  for  nine 
or  ten  years,  and  it  is  still  as  good  as  new. 
Ihe  drawing  now  shown  is  taken  from  the 
pen  referred  to,  and  the  roanniactnmB  hare 
recently  afforded  me  an  opportunity  to  test 
a  more  modnn  pefi,  whidt  I  find  egnal^ 
efficient. 

Moore's  **  Non-leakable '*  pen  {Fig.  96)  is 
another  of  those  pens  designed  to  prevent 
leakage  when  carried  in  the  pocket,  and  it 
fully  justifies  what  is  thus  claimed  tor  it. 
The  pen,  or  nib,  can  be  drawn  within  the 
barrel  by  means  of  the  slide  or  thimble,  5, 
attached  to  the  rear  end  of  the  elongated 
feed,  F,  which  passes  through  the  end  of  the 
barrel,  and  is  screwed  into  the  plug,  p.  A 
stop  pin.  A,  prevents  too  much  morcment. 
The  cap  is  provided  with  a  screw  thread, 
by  which  it  can  be  securely  screwed  00  the 
open  end  of  the  barrel,  thus  ensuring  a  sealed 
joint.  A  projecting  rod,  c,  in  the  cap  prevents 
any  injury  to  the  point  of  the  nib  when  the  cap 
is  screwed  down,  as  it  abuts  against  the  fkg, 
P,  and  prevents  any  movement  of  the  pen. 
I  have  given  four  of  these,  pens  a  severe  trial, 
and  cannot  speak  too  highly  of  them.  Ihey 
appear  to  be  absolutely  non-leakable  iAcd 


Fig.  95. 
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Fig.  95  ii  the  "Witt"  pea  (P*.|£. 
i885r  10$)*    ^»      a  pei^  Pf  ^  single 
feed  type.  Th6  f^ed  on  the  top 

of  the  nib.  Thf  feed  bar  consists  of  a  single 
blade  of  vulcanite,  about  2^  iachss  long, 
caching  <D@i^1y  M  ^F(^^t|^iUSl>r  3^^^ 


no  matter  in  wlut  positiqll 
b*  eairied,  and  under  all  conditJAnt 
perfect  of  their  kind. 
The  "Horton"  peB,^QW&  in,  Kctiw  « 

It  iriil  htMteAfhaittsM,  that  skcft** 
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bas  a  double  groove  or  thread,  and  also  that 
there  is  a  movable  poiot  section,  but  the  move- 
ments ate  otherwise  identical. 

The  distinctive  feature  of  "Caw's  Safety" 
Fountain  Pen  (Fig.  98)  is  the  method  whereby 
the  pea-point  is  made  to  recede  into  the  ink 
holder.  The  illusnration  shows  clearly  how 
this  is  effiscted.  It  will  be  seen  that  the  feed 
bar,  F,  into  which  is  fixed  the  nib,  is  elongated, 
and  its  rear  end  enters  a  cylinder  having  a 
«piral  groove  cut  in  it.    A  pin  attached  to 


Eyre  and  Spottiswoode  kindly  sent  for  tny 
inspection  a  few  days  ago,  and  I  find  that  it 
leaves  nothing  to  be  desired. 

The  '*  Swift  "  pen  (Fig.  99}  belongs  to  that 
class  which  makes  special  provision  against 
risk  of  leakage,  when  out  of  use  or  when  lying 
in  a  horizontal  position.  This  end  is  accom- 
plished by  means  of  the  valve,  v,  operated 
fi-om  the  upper  end,  E,  of  the  pen,  which  when 
screwed  down,  closes  the  ink-passage.  The 
feed  is  of  a  very  simple  description,  as  may  be 


Fig,  97. 
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the  feed  bar  passes  through  the  spiral  groove, 
a.nd  is  free  to  slide  up  or  down  in  a  straight 
gfroove 'cut  -in  the  barrel  of  the  pen.  The 
cylinder,  C,  is  attached  to  the  milled  portion, 
yif  of  the  pen,  and  on  turning  M,  the  cylinder, 
C,  revolves  with  it,  causing  the  feed  bar,  F,  to 
travel,  and  the  nib  is  thus  propelled  or  with- 
drawn into  tbe  reservoir  of  ink ;  if  the  latter  is 
clesired,  then  the  cap  is  screwed  on  at  k,  pre- 
venting the  outflow  of  ink  in  whatever  position 
Che  pea  may  be  carried.  It  will  be  evident 
that  when  the  nib  is  propelled,  the  feed  bar, 
enlarged  at  that  poiot,  closes  up  the  restricted 
aperture  of  the  barrel,  so  that  no  ink  can  escape 
other  than  is  required  to  supply  the  nib.  I 
have  tested  one  of  these  pens,  which  Messrs. 


seen.  The  ink  passes  along  the  tapering 
channel  to  the  under  side  of  the  pen,  i,  air 
being  admitted  at  the  opening,  A.  The  nib 
being  fixed  in  the  slit,  K,  provided  for  it.  It 
appears  to  be  identical  with  W.  T.  Shaw's 
patent  of  1S97,  already  described  and  illus- 
trated (see  p.  1 1 88). 

An  early  form  of  pen  (Fig.  100)  of  the  self- 
fillingtype  is  the  "Automatic."  The  specimen 
I  am  about  to  describe  has  been  in  my  possesion 
since  about  1878.  It  is  constructed  entirely 
of  metal  with  the  exception  of  the  ink  container, 
I,  which  is  a  flexible  rubber  tube  closed  at  one 
end,  and  attached  to  the  feed  point,  F,  at  the 
other  end.  In  the  casing,  B,  is  an  opening.  A, 
placed  in  such  a  position  that  the  thunfb*  may 


isoa 
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readily  be  placed  upon  it  so  as  to  create  a 
pressure  on  the  ink  container,  i,  and  thus  force 
a  supply  of  ink  to  the  nib  as  required.  To  fill 
the  pen,  the  casing,  n,  is  removed,  the  con- 
tainer is  compressed  to  expel  all  the  air,  and 
placing  the  point  in  an  ink  bottle,  the  container 
is  allowed  to  expand  when  it  becomes  charged 
with  ink.  A  cap  is  provided  for  the  protection 
of  the  nib.  This  pen  differs  in  one  respect 
from  that  of  Michell,  in  that  the  ink  is  deliv- 
ered underneath  the  nib,  whereas  it  will  be 
remembered,  perhaps,  that  in  Michell's  patent, 
the  ink  was  delivered  on  the  back  of  the  nib 
(see  p.  1177). 

The  "  Conklin  "  pen,  shown  in  Fig.  loi,  is  an 
improved  form  of  the  "Automatic"  just  de- 


end  of  the  barrel,  b,  whoi  the  small  cap,  c,  is 
removed.  The  other  end  of  the  cmtainer,  1, 
clasps  the  "  feed,"  f.  The  spindle,  s,  may 
be  revolved  by  the  finger  and  thumb,  and  the 
act  of  doing  so  causes  the  robber  contaiov  to 
twist,  as  the  lower  end  is  held  fast,  thas 
driving  the  air  out  of  the  container.  Placiag 
the  point  in  the  ink,  and  allowiog  the  con* 
tainer  to  straighten  out  slowly  from  its  twisted 
form,  the  ink  quickly  rises  and  fills  the  con- 
tainer. The  disadvantage  of  these  peas  li» 
in  the  flexible  container,  which  quickly  perishes, 
but  a  new  tube  may  be  had  at  a  very  trifling 
cost,  and  may  be  readily  substituted  for  the 
old  one,  when  the  pen  will  have  a  new  lease  of 
life.    The  "Autofiller"  is  very  similar  to  the 
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scribed.  Its  method  of  refilling  is  precisely 
the  same,  but  a  pressure  bar,  P,  is  provided, 
which  extends  practically  the  entire  length  of 
the  flexible  ink  container,  I.  When  the  thumb- 
piece,  T,  is  pressed  down  the  container,  i,  is 
flattened,  and  thus  it  is  emptied  of  air.  The 
casing  of  the  pen  is  of  vulcanite,  and  the  point 
section,  s,  is  fitted  into  it  without  any  screw 
thread,  as  an  ink  tight  joint  is  unnecessary. 
The  ink-container  may  be  readily  and  cheaply 
renewed  when  necessary,  and  for  those  who  like 
a  self-filling  pen  this  one  ought  to  find  favour. 
The  method  of  filling  will  be  shown  presently. 

The  "Autofiller,"  shown  in  Fig.  102,  is,  as 
its  name  implies,  a  self-fiUing  pen,  whose  ink. 
container,  like  that  of  the  "  Automatic,"  con-, 
sists  of  a  soft  rubber  tube,  i,  the  rear  end  of 
which  is  closed  by  a  plug,  prolonged  in  spindle> 
form,  which  spindle,  s,  projects  through  the 


Conklin  pen,  the  chief  difference  beiajj  the 
method  of  manipulating  the  flexible  ink  reser- 
voir, by  twitting  instead  of  by  pressure. 

The  "  Post "  pen,  illustrated  in  Fig.  103,  and 
already  described,  is  a  pen  constructed  on  the 
syringe  princ  iplt;.  A  piston,  I',  fit&  the  iMlTtJ. 
h,  and  is  operated  by  the  piston  rod,  R. 
idea  being  to  fill  the  pen  by  means  of  '^"^ 
pjAt<m,JUieK^«nent.  jiutAft  a  syringe  maybe 
filled,  iPbereUnoiliing  special  aboot  the  (se* 
rimngi  niL'iit.  but  arv  iogeniOUS  meltod  1* 
afljptoii,  of  I'l.ini^Mting  the  ptstOA  TOd,  I*"* 
rud  \^  liollow,  iind  an  extension  Tod,  S,  Wf** 
vided,  which,  when  POt  required  for  iis«,  slides 
into  the  hollow  rod,  lying  snugly  out  of  U» 
It  tt»»y  be  wslMmnk  a  shcrt  ia3»9m^ 
abd  then  a  couple  Of  sc««  it  iiiW*^ 
rnt"],  K,  thus  raakm.^"  \\  amcite 
to  use.    Before  replatriag  the  igB^'***^*^** 
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le  piston  rod,  when  the  pen  is  In  use,  the  rod, 
,  is  unscrewed  and  slid  back  into  R,  thus 
lamtaining  the  length  of  the  pen  as  normal. 
.  small  cap  is  provided  to  protect  the  nib 
'hen  out  of  use.  The  "  Post "  pen  is  very  well 


band  is  brought  into  the  position  shown  in  the 
lower  view,  tiie  reservoir  may  be  comprassed 
for  filling. 

Fig.  107  (H.  Siegert,  1892,  4739)  shows  a 
fountain  pen  in  which  the  penholder,  c,  is 
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nade,  it  is  an  excellent  form  of  self'filKng  pen, 
>ut  the  ink-holding  capacity  is  small.  It  may 
le  of  interest  to  state  that  the  Salvation  Army 
s  responsible  for  its  introduction  into  this 

:ountry. 

Fig.  104  shows  a  section  of  the  fountain  pen 
af  the  Eagle  Pencil  Company,  a  firm  well 
known  for  its  ingenious  automatic  pencil 
holders.  It  will  be  seen  that  the  barrel  and 
point  section  are  in  one  piece,  and  that  a 
second  barrel,  screwed  into  the  first  at  its 
upper  end,  reaches  downwards  to  the  feed  bar. 
This  inner  barrel  may  be  entirely  removed  and 
filled  with  ink  in  the  manner  generally  adopted, 
and  then  returned  to  the  position  shown  in  its 
outer  case,  thus  keeping  joints  free  from  iok. 
The  feed  bar  has  a  hole  drilled  right  through 
its  centre  line  from  end  to  end,  and  a  branch 
leading  downwards  for  the  admission  of  air, 
whilst  ink  passes  along  the  groove  on  its  upper 
side  to  the  underside  of  the  nib,  which  is  not 
shown  in  the  drawing. 

In  Figs.  105  and  106  appear  two  excellent  sec- 
tional views  of  the  *'  Conklin  "  pen.  The  upper 
one  shows  clearly  the  flexible  rubber  reservoir 
fully  distended,  and  ready  for  use.  A  metal 
band  passes  nearly  round  the  casing  and 
through  the  opening  formed  in  the  thumb- 
piece  of  the  pressor  bar.  In  the  position 
shown  in  the  upper  view,  the  preaser  bar  is 
inoperative,  but  when  the  gap  in  the  metal 


connected  by  a  flexible  rubber  tube,  R,  to  an 

ink  bottle,  E,  the  tube  passing  through  a  cork 
or  sloppy  fixed  in  the  bottle,  and  reaching 


Fig.  107. 
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down  to  the  bottom.   A  second  tube  with  a 
rubber  ball,  D,  also  passes  through  tj^^^to^ta*}^ 
but  does  not  reach  so  for  downwards  as^ 


I304. 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  rTurrrrr- 


touch  the  ink.  By  squeezing  the  ball,  D,  the 
pressure  of  air  is  increased  and  ink  is  forced 
into  the  penholder,  c.  The  inventor  suggests 
that  several  pens  may  be  connected  to  the 
same  ink  bottle,  each  having  its  flexible  con- 
nection. 

In  this  drawing,  Fig.  loS  (R.  Galland- Mason, 
1900,  6279),  the  ink  vessel,  A,  is  connected 
to  a  fountain  pen  by  means  of  a  rubber  capil- 
lary tube,  c.  The  ink  flow  is  regulated  1^  a 

Fig.  108. 
GALLANIVMASON  i900 


spring  clip,  B,  which  may  be  placed  in  any 

convenient  position.  The  idea  is  very  similar 
to  the  previous  one,  but  differs  in  this  respect. 
In  the  former  case  the  ink  arrives  at  its  des- 
tination by  a  syphooic  action,  stimulated  by 
the  action  of  the  rubber  ball,  whereas  in  the 
latter  the  ink  flows  by  gravity. 


Fig.  109  represents  a  neat  Uttk  pen  sold  Iqr 
Messrs.  Eyre  and  Spottiswoode  at  the  modest 
price  of  threepence.  The  ink-reservoir  is  made 
of  brass,  as  many  Birmingham  productions 
are,  and  it  is  intend^  to  be  used  in  com- 
bination with  any  ordinary  steel  lub  whidi 
may  fit.  The  nib  is  held  in  posiUoo  by  the 
plug  of  vulcanite  shown  underneath  it,  the 
cut  in  which  gives  it  a  springlike  grip,  la 
this  respect  it  is  similar  to  the  "Fleet"  or 
"  Fenchurch  "  pen  (p.  1198].  Ink  is  fed  to  the 
nib  by  the  saw-cut  extending  along  the 
length  of  the  plug,  and  which,  when  in  position 
lies  immediately  under  the  nib.  The  stricture 
shown  in  the  barrel  prevents  the  plug  from 
being  thrust  too  Car  inwards. 

Messrs.  Myers  and  Son  have  no  intention  of 
being  outdone  in  the  matter  of  price,  for  ia 
Fig.  1 10  we  have  a  fountain  pen  retailed  at  the 
very  moderate  price  of  one  penny.  He  would 
indeed  be  a  careful  man  who  expected  a 
fountain  pen  for  less.  Like  the  pen  just 
described,  the  ink  reservoir  is  of  brass.  The 
nib,  however,  is  specially  made  for  the  pen, 
and  has  a  grooved  air  channel  extending  along 
from  the  butt  to  about  half  the  length  of  the 
nib.  The  nib  is  held  in  a  metal  penholder 
continued  underneath  the  point  of  the  nib  as 
shown  in  the  drawing,  and  capable  of  holding 
a  considerable  quantity  of  ink.  A  slip  of 
wood  is  inserted  in  the  rear  of  the  penholder 
to  form  an  ink  feeder. 

Messrs.  Myers  have  sent  me  some  of  these 
pens,  and  I  am  pleased  to  find  that  Uiey  are 
really  workable.  Truly,  no  one  need  be  with- 
out a  fountain  pen. 

I  feel  that  I  have  nothing  to  teach  those 
who  have  been,  and  are  still,  destgoiog 
fountain  pens,  but  perhaps  the  general  puUic 
will  allow  me  to  tell  them  how  1  keep  ny 
fountain  pens  clean.  It  is,  as  I  dare  say 
many  know  to  their  cost,  a  great  mistake 
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for  those  inexperienced  in  such  matters,  to 
attempt  to  take  all  the  parts  of  a  fountain  pen 
out  of  their  proper  place,  owing  to  the  difficult 
experienced  in  putttng  the  various  parts  hack 
in  their  correct  relative  positions.  It  is  also 
a  difficult  matter  to  thoroughly  cleanse  the 
minute  passages,  and  free  them  from  foreign 
matter  which  will  get  there,  and  which  be- 
comes hardened  and  otutructs  the  flow  of  ink 
and  air. 

The  simple  device  I  have  shown  in  Fig.  11 1 
is  most  effective  in  its  action.  It  consists  of 
one  of  the  little  pipette  tubes  supplied  with 
fountain  pens,  fitted  into  a  cork  slightly 
tapered,  as  you  can  see.  This  I  place  in  the 
water  supply  tap,  with  the  result  that  a  fine  jet 


s.  When  the  parts  are  fitted  together,  this 
irire  inuses  through  the  rectangular  hole  in 
tiie  plug,  c,  and  the  little  stopper,  s,  occupies 
a  poution  in  the  forward  end  as  shown  in 
cross  section  at  b,  a  round  stick  in  a  square 
hole,  thus  leaving  the  four  comers  open  for  the 
admission  of  air.  To  fill  the  reservoir,  it  is  only 
necessary  to  slightly  withdraw  the  stopper,  s, 
and  the  air  readily  finds  its  way  out,  through 
the  square  hole  referred  to,  whilst  the  ink 
presses  inwards. 

Mr.  Watts  kindly  sent  roe  two  of  these  pens 
for  experimental  purposes,  one  of  these  being 
of  ordinary  proportions,  and  the  oih^r  of  noble 
dimensions.  I  am  much  pleased  with  them, 
especially  the  latter,  and  to  give  some  idea  of 
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of  water  is  produced,  issuing  from  the  point  at 
a  considerable  pressure,  so  strong  that  if  the 
point  section  of  the  pen  be  unscrewed  and  the 
jet  allowed  to  play  into  the  passages,  all  im- 
purities will  quickly  disappear,  and  the  pen  be 
thoroughly  cleansed.  This  is  not  patented, 
but  it  works  just  as  well  as  if  it  were,  and  I 
advise  fountain  pen  users  to  try  it. 

I  now  want  to  show  you  the  internal  arrange- 
ments of  the  latest  "Swan"  pen.  Fig.  112 
shows  the  ink  reservoir,  A,  into  which  is  screwed 
the  point  section,  B.  A  vulcanite  plug,  c,  fits 
loosely  into  the  point  section,  and  extends  in 
the  form  of  a  tapering  finger,  underneath  the 
nib,  reaching  nearly  to  its  point.  This  plug 
is  pierced  along  its  axis  by  a  rectangular  hole, 
and  an  enlarged  chamber  is  formed  at  D.  A 
narrow  tongue  of  metal,  E,  shaped  somewhat 
like  a  nib  at  its  rear  end,  lies  along  the  back 
of  the  writing  nib,  n.  The  double  wire,  w, 
has  at  one  end  a  tiny  tapering  plug  or  stopper. 


its  capacity  for  ink  as  compared  with  other 
well-known  pens,  I  have  here  in  Fig.  113  shown 
it  alongside,  the  "  Waterman  "  pen,  a  pen  of 
which  I  cannot  speak  too  highly,  whilst  below 
it  will  be  seen  the  penny  pen  of  Messrs.  Myers. 
Shall  I  call  them  "  Dignity  and  Impudence,'* 
or  "  The  Sublime  and  the  Ridiculous  "  ? 

One  word  as  to  the  cap.  There  appears  to 
be  a  tendency  to  provide  a  cap  which  perhaps, 
to  many,  is  clumsy.  Its  appearance  is  evident 
in  the  drawings  of  the  **  Waterman  "  and  the 
"Swan"  pens.  To  those  who  want  to  know 
why  it  is  being  adopted,  I  would  point  out  that 
it  is  designed  as  a  safeguard  against  any 
possible  leakage  at  the  joint  between  the  ink 
reservoir  and  the  point  section,  which  it  com< 
pletely  covers,  and  it  fulfills  its  mission 
admirably.  It  might,  however,  in  my  humble 
opinion  be  improved  in  design. 

Finally,  I  would  repeat  that  it  has  not  been 
my  intention  to  make  invidious  distipctions 
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vith  regard  to  any  particular  make  of  pen ;  on 
the  contrary  I  have  endeavoured  to  describe 
•one  and  all  impartially.  Where  I  have  had 
opportunities  of  testing^  any  of  the  pens  I  have 
«pofcen  of  them  as  I  found  them,  and  when  I 
liave  had  any  praise  to  bestow  it  has  been 
^ivea  because  I  considered  such  was  due.  It 
must  not  be  understood,  however,  that  many 
other  pens  may  not  have  equally  good  features. 

It  may  possibly  have  been  a  shock  to  some 
to  find  that  the  modem  fountain  pen  is  the  out- 
come of  ideas  so  old,  but  after  all  has  been 
said  and  done,  the  most  ingenious,  or  the 


when  the  pieces,  7i  G,  H,  are  pot  together,  they  m 
about  five  iaches  long,  and  its  diameter  is  about 
three  Hues.  The  middle  piece,  F,  carries  the  pen. 
which  ought  to  be  well  sht,  and  cut,  and  screwed 
into  the  inside  of  a  little  pipe,  which  is  soldered  to 
another  pipe  of  the  same  bigness,  as  the  lid,  g  ;  in 
which  lid  Is  soldered  a  male  screw,  far  screwing  cm 
the  cover ;  as  likewise  for  stopjang  a  little  hole  at 
the  place  i,  and  so  hindering  the  ink  from  nmniBg 
through  tt.  At  the  other  end  of  the  piece,  F,  there 
is  a  little  pipe,  on  the  outside  of  lAidi  the  top-conr, 
H|  may  be  screwed  on.  Li  this  tiq}-co«er  there  goes  a 
ptnte-cndoB,  that  is  to  screw  Into  die  last-mentiaaed 
little  i^pc,  and  lo  stop  the  end  of  the  pipe  at  irtriA 
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■simplest,  or  the  most  scientifically  designed 
fountain  pen  is  bound  to  be  a  failure  unless  it 
ibe  properly  made  and  properly  adjusted.  Be 
the  invention  old,  or  be  it  new,  it  cannot  help 
but  fail  in  its  object,  if  the  skilful  hand  and 
intelligent  mind  of  the  artisan  are  not  brought 
^0  bear  on  its  production. 

Pethaps  a  fitting  termination  to  this  lecture 
-would  be  a  description  of  a  fountain  pen  which 
my  friend,  Mr.  Bennett  H.  Brough,  has 
brought  to  light  in  a  volume  published  in  1723, 
being  an  English  translation  of  Monsieur  M. 
Bion's  work  on  Mathematical  Instruments, 
-written  and  published  in  French  some  years 
previously,  in  which  the  instrument  was  called 

Plume  sans  fin,"  a  pen  without  end.  It  is, 
tiowever,  in  the  English  translation  called  a 
fountain  pen.  Here  is  a  copy  of  the  drawing 
(Fig.  1 14)  of  the  fountain  pen  which  appears  in 
the  book,  and  it  will  be  noticed  that  the  nib 
«fn[rfoyed  looks  very  like  a  quill.  The  de- 
scriptive matter  is  veiy  quaint,  and  I  reproduce 
it  here. 

Bxtract  from  Edmund  Stone's  translation, 
al  U.  Bion's  work  on  Mathematical  In- 
stoMBcnts  r — 

"Of  the  Fountain  Pen. — ^This  instrument  is  com- 
jiosed  of  different  pieces  of  brass,  silver,  &c. ;  and 


the  ink  is  poured  in,  by  means  of  a  funnd.  Whentbe 
aforementioned  pax  is  to  he  used,  the  cover,  g,  msit 
be  taken  off,  and  the  pen  a  little  shakesi.  m  order  to 
make  the  ink  ma  frcdy.  Note.— If  the  porte-cnan 


Fio.  114. 


does  not  atop  the  mouth  of  the  piece,  r,  the  A^tf 
il¥  pressure,  will  caatt  the  tv  nm  out  at  cmta 
Nnte.  i^Uo,  tb^il  'corneal  tibtM^mJu^-soA  ad*' 
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Thames  Shifbuilding. — ^Although  the  annonnce- 
Dient  tbat  Messrs.  Yarrow  and  Co.  inleod  to  leave 
the  Thames  was  not  onexpected — they  have  been 
credited  with  the  intention  for  the  past  two  years— it 
is  not  surprising  that  it  has  served  to  direct  attention 
to  the  position  of  indnstiial  London  as  compared 
with  f;reat  provincial  centres.  Messrs.  Yarrow's  de- 
cision to  remove  at  what  must  be  great  inconvenience 
and  cost  to  themselves  is  not  dne  to  any  one  cause 
but  rather  to  many.  The  popular  explanation  b  the 
rise  in  rates,  bnt  tUs  is  only  one,  and  not  the  main, 
consideration  that  has  led  to  the  decision.  At  125. 
in  the  £  Poplar  is  more  highly  rated  than  any  other 
district  in  London,  bnt  a  saving  of  ^ifico  a  year,  or 
something  of  the  kind,  would  not  of  itself  have  induced 
removal.  High  rates  are  only  one  of  the  drawbacks 
with  which  the  shipbnilder  has  to  reckon  whose  works 
are  on  the  Thames.  The  rating  of  machinery,  which 
is  so  serions  a  matter  in  London,  is  escaped,  or  is 
much  lighter,  elsewhere ;  wages  are  higher  in  London 
than  in  the  North,  steel  plates  cost  more,  coal  costs 
more,  material  generally  costs  more  on  account  of  the 
distance  which  it  has  to  be  brought.  In  leaving 
London  Messrs.  Yarrow  do  not  make  a  new  de- 
parture. They  follow  where  others  ha\-e  led. 
Allen's  have  gone  to  Bedford;  WiUans  and  RoUnson 
to  Rngt^  ;  Simpson  to  Newark  ;  Siemens  are  doing 
much  of  their  work  at  Stafford,  and  Thomycrofts  at 
Southampton.  Messrs.  Yarrow  have  held  on  longer 
than  most,  but  they  too  have  to  bow  to  tbe  economic 
causes  that  ha'\*e  prevailed  with  other  firms. 

Thi  Foreign  Transhipment  Trade.—  It  is  with 
shipbuilding  on  the  Thames  as  with  its  foreign  trans- 
pott  trade,  consisting  in  tbe  import  of  goods  destined 
for  immediate  or  evenlual  transport  to  the  Continent 
of  Europe,  or  to  other  parts  of  the  world.  Both  the 
inland  and  the  export  trade  of  London  have  lofct 
ground  relatively  to  other  ports,  and  to  a  large  extent 
this  has  been  unavoidable.  Formerly,  as  Mr.  D. 
Owen,  a  Ugh  anthotity  on  tbe  subject,  pdnted  out  in 
his  evidence  before  the  Commission  on  the  Adminis* 
tration  of  the  Port  of  London,  London  was  a  dis- 
tributing and  collecting  port,  as  being  tbe  world's 
trade  focus,  the  world's  market.  The  rargoes  came  to 
the  biggest  market.  The  Low  Countries  and  the  Con- 
tinent bought  in  London,  and  sent  goods  to  I.ondon 
for  shipment.  London  was  the  "  goods  exchange  " 
for  Europe  to  a  large  extent.  But  tbe  position  is 
greatly  changed.  Tbe  abolition  of  the  Scheldt  dues 
threw  open  Antwerp,  which  at  once  began  to  compete 
with  London.  The  opening  of  the  Suez  Canal  was 
soon  followed  by  ships  being  ordered  with  full  cargoes 
to  Antwerp,  Hamburg,  Rotterdam,  Havre,  and  other 
places.  This  competition,  powerful  as  it  is,  is  still 
onlyiniti  inlancy.  Continental  ports  are  spending 
lavbhiy  on  impro^■ements,  and  it  seems  inevitable  that 
the  business  of  London  as  a  port  of  distribution  will 
decHne.  And  so  with  shipbuilding.  Time  was  when 
the  shipyards  in  the  Isle  of  Dogs  alone  empJoj-ed 
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from  ten  to  twelve  thousand  men,  but  the  iodintTy 
began  to  move  away  when  rates  were  only  half  their 
present  6gure.  The  shipyards  are  gone,  bnt  aotwitb- 
standing  the  rates  other  industries  have  taken  then- 
place.  There  is  a  big  jam  factory  on  the  rite  of  the 
yard  which  built  the  Great  Eastern,  and  other  yard* 
are  now  occupied  by  chemical  woiks,  an  American 
oil  company,  and  inovirion  works. 

Provincial  Skipbuiiding, — The  principal  centres 
of  shipbuilding  in  England  have  been  the  Thames,  the 
Tees,  the  Tyne,  and  Sunderland  on  the  east  coasts 
and  Liverpool,  Barrow,  and  Whitehaven  00  the 
west.  How  seriously  Lcmdon  has  suffered  as  com- 
pared  with  other  ports  wDl  be  seen  from  the  feUowine' 
figures  vbidi  gi\-e  the  number  and  net  tonnage  of 
sailing  and  other  dups  built  for  home  requirementa 
in  London  and  elsewhere  in  recent  years : — 


1900. 

1904. 

w 

Net 
ton  D  age. 

No. 

Net 

15424 

59 

4,040 

Newcastle  ...y. 

i  4a 

85.128 

62 

io8,ai7 

West  Hartlepool. 

1  32 

48,858 

»9 

37.oi» 

54 

123,580 

63 

These  figures  show  that  whilst  even  in  1900 
T.,ondon  had  ceased  to  he  a  leading  shipbnikfing 
centre  for  home  demands,  four  years  later  her  poai- 
tion  was  much  worse.  It  is  the  same  if  the  figures 
are  taken  of  iron,  steel,  and  wooden  sailing  and 
steam  vessels  built  during  the  year  1904  at  ports 
the  United  Kingdom  for  foreigners  :— 


S^iliog. 

Steam. 

Total. 

No. 

Tom 
net. 

No. 

Tom 
net. 

No. 

Tons 

Oct* 

London  .. 

7 

347 

22 

1.153 

29 

1,500. 

Newcastle. 

20 

33,;" 

20 

32,7a* 

Sunderland 

18 

29,042 

18 

29,042- 

West  Hart- 

lepool .. 

6 

12,661 

6 

12,669 

Glasgow  . . 

28 

3.914 

3' 

4.155 

59 

7,6io- 

Belfast.... 

I 

669 

1 

669 

Of  war  vessels  Sunderland,  West  HartlepooT, 
Glasgow,  and  Belfast  built  more,  but  London  built 
seven  small  boats  of  a  tonnage  of  451  t(Hi!>,  and 
Newcastle  a  single  vessel  of  1,596  tons  net.  It  looks- 
as  if  before  many  years  have  passed  London  will  have 
ceased  to  build  ships  for  the  foreign  as  well  as  the 
home  market. 

The  Match  Trade. — AnoAer  company  employing 
a  large  number  of  hands  in  the  East  End  is  that  of 
Bryant  and  May,  Limited,  the  well  known  maub 
manufacturers.  Located  in  the  district  ever  since  the 
early  days  of  the  match  industry,  the  now  wellj^own. 
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"  safety  matches,"  inTented  by  Limditrdm  of  Sweden 
in  1835,  were  fint  mannfoctared  in  the  United 

Kingdom  by  Bryant  and  May,  who  can  point  to  a 
very  prosperous  past,  but  like  Messrs.  Yarrow  they 
have  been  considering  the  advisability  of  moving  their 
works.  "  We  are,"  said  the  maof^ng  director  hut 
week,  "  owing  to  the  higher  rates,  seriously 
considering  the  question  of  moving."  The  com- 
petition in  the  match  trade  is  very  keeo,  Sweden 
being  the  most  formidable  rival  of  the  Enghsh 
manafactorers,  but  other  conntries  send  as  very  large 
supplies  as  will  be  seen  from  the  following  figures: — 


GnMB  (A  Boxes. 

Value,  1(04. 

1900. 

1904. 

£. 

Sweden 

5.293.192 

5,620,546 

306.365 

Belgium 

1.742.238 

2»  1 32.344 

97.199 

Holland 

342.475 

433,304 

•8.557 

Norway 

332,210 

712,384 

35.23' 

It  will  be  noted  that  although  the  imports  from 
abroad  are  ensrmous,  amounting  in  1904  from  the  four 
countries  named  to  no  less  than  8,898,578  gross  of 
boxes,  with  the  exception  of  Norway,  which  has  more 
than  doubled  its  export,  they  do  not  show  any  very 
rai»d  increase  in  the  four  years  although  in  each  case 
there  is  increase.  There  can  be  no  doubt  that,  more 
especially  in  Norway  and  Sweden,  the  conditions  of 
manufactare  are  very  favourable  as  compared  with 
England.  For  example,  the  wages  of  the  unskilled 
workman  in  Sweden  average  8s.  2d.  per  week.  It  is 
not  surprising  that  with  the  foreign  article  admitted 
free,  and  prices  here  making  it  possible  to  buy  matches 
that  are  not  the  cheapest  for  2}d.  the  dozen  boxes 
— they  can  be  got  for  ijd. — abnormally  heavy  rates 
are  a  serious  factor  with  match  manufacturers  located 
in  London. 

London  and  Provincial  Wages.—  Upon  the  question 
of  wages  in  London  shipbuilding  yards,  it  may  be 
interesting  to  compare  them  with  the  rates  ruling 
elsewhere.  The  figures  below  are  taken  from  the 
Tenth  Abstract  of  Labour  Statistics  of  the  United 
Kingdom,  1902-1904  (Cd.  2491) 


Boiler  Maker's  and  Iron  Shiphuilder^  Weekly  Rate 
of  H'ages  {new  work). 


Platers' 

(heavy). 

Platers' 
(I'Kht). 

Rivctters. 

Weekly 
Honrs 
of 
Labour. 

Mi 

Ship- 
yards. 

^-  m    ^  . 

^  « 

0. 

*s 

J3  a 

ISi 

London  j 

42/-  ^,1/- 

38/- 

38/- 

54 

48  i 

45/- 

aM- 

Newcastle 

40/6 

35/- 

.-8  6  ,js/- 

37/6 

iil- 

53.51.48*1- 

Sunderland 

4'h 

35'- 

35/- 

37/6 

33/- 

53.  47+ 

Glaigow  .. 

4'/9 

36/- 

38/4i  36/- 

36/ii 

J3/'> 

54 

Bdfkst  ... 

416 

38/6 

42/6  ... 

37/- 

35/6 

54 

t  In  lUprard*  la  winter,    t  Repair  work. 


It  wOI  be  seat  that  the  London  wa^es  are  consider- 
ably higher  alt  rotmd,  and  the  fignres  given  above 
do  not  disclose  the  whole  difference.  For  night  work, 
London  men  want  to  be  paid  at  the  rate  of  time  and 
a-balf.  In  the  North,  the  men  get  time  and  a  quarter, 
or  time  and  one-eighth.  Again,  the  rating  of  machi- 
nery in  London  is  a  serious  matter.  In  some  of  the 
poor  and  industrial  boroughs  it  is  ratod  as  high  as  10 
per  cent,  of  its  capital  value,  which  means,  with  rates, 
as  in  Po[^r,  at  i3s.  in  the  £,  that  for  emy  i,oao 
worth  of  machineTy  there  is  sa  addition  of  £60  to  iht 
nte-toll.  If  this  burden  was  oniform  all  over  the 
country,  it  would  be  borne  with  less  com[4aint.  Bnt 
it  is  not  so.  As  wasreeently  explained  in  the  yevrwr/, 
the  general  uncertainty  as  to  what  may,  or  may  not, 
be  done  in  this  dimtion  has  tempted  many  local 
authorities  to  make  assessments,  whilst  others  make 
none.  Thus,  in  Westminster,  machinery  is  not  rated, 
in  the  City  of  London  it  is  partially  rated  ;  in  Poplar 
it  is  heavily  rated,  in  Manchester  it  is  not  rated  at  alL 
This  lack  of  uniformity  causes  confusion  and  ill-feeling, 
and  presents  itself  as  an  unfair  burdening  of  mannfac- 
ttuers  resident  in  certain  localities.  It  is  to  be  hoped 
that  the  Bill  which  has  been  before  Parliament  many 
years,  and  is  intended  to  secure  nniformity  of  rating 
in  accordance  with  the  recommendation  of  two  Royal 
Commissions,  will  soon  become  law,  and  so  put  an  end 
to  an  irritating  anomaly. 


GENERAL  NOTES. 


PKOPOSBD  ComiBKCfAL  AOKSTS  FOK  THE 
Colonies.— Mr.  C.  F.  Just  in  the  piper  be  coo- 
tribated  to  the  Colonial  Section  last  session  on  the 
manufactures  of  Canada,  advocated  the  creation  oTa 
service  of  commercial  agents  to  reside  in  British 
possessions  for  the  purpose  of  reporting  to  the  Com- 
mercial Intelligence  Branch  of  the  Board  of  Trade  in 
London,  "  on  all  matters  concerning  the  resomces, 
growth,  local  enterprises,  public  contracts,  opddDgs 
for  trade,  and  the  investments  for  capital,"  as  is  dene 
by  His  Majesty's  consuUr  officers  and  commerda] 
attaeMs  in  regard  to  foreign  countries.  The  soper- 
tbtmdent  of  Commerdal  Agencies  bi  Onwhi  ex< 
preyed  his  fiim  conviction  that  the  ettahfefcoMflS  of 
n  '.(!rv^:!f^  woq!d  be  of  immense  benefit  to  the 
^mpiTO  al  bi^e.  He  adda  that  there  is  not  in  the 
wIkjIc  ol  Can.'jdn  n  Bitlisli  r.Piirml  wli«  can  an^^ww 
iiuc^tiors  of  ibe  Pntish  exponei  ccnceinkig  Caiuidk,, 
Mhile  the  Anietirann  " taw mflB Ml^JMMMhfloJty 
ofhcials.*' 

British  Solomon  Islands. — At  pi'nnit  the 
fradc  of  the  Protectorate  is  done  ^rxclaii^-:Iy 
with  Sydney,  and  this  is  due  to  the  fact  ibil 
itierc  i^  no  st^nm  communication  •xv.'t)  oiber 
place.    But  it  caonot  he  said  that  Sydney  doo 
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at  present  enters  Australia  free  of  duty,  some  being 
manufactured  into  oil  and  oil  cake  in  Sydney,  but 
most  of  it  is  re-exported  to  Europe.  Under  the 
operation  of  the  New  South  Wales  Harbour  Rates 
^ct  copra  manufactured  into  oil  and  oil  cake  in 
Sydney  is  snbject  to  a  wharfage  charge  of  lod.  per 
ton,  while  copra  entering  Sydney  for  re  exportation 
pays  a  wbar&ge  durge  of  only  5d.  per  ton.  The 
other  articles  of  expnt  from  the  Protectorate  are  all 
re-exported  from  Sydney  to  Eorope  with  the  excep- 
tion of  btehe  de-mer,  which  goes  to  China.  In  Us 
report  on  the  islands  just  published,  the  Commissioner, 
Mr.  C.  M.  Woodford  (Cd.  2684)  anticipates  that 
Sydney  will  before  long  lose  this  trade.  The  output 
of  copra  will  have  so  much  increased  that  either  a 
mill  for  crushing  will  be  erected  in  the  Protectorate, 
or  the  copra  will  be  freighted  direct  to  Europe  in 
sailing  vessels.  And  if,  as  is  likely,  the  Nord 
Deutsche  Uc^d  Company,  having  practically  closed 
(he  German  New  Guinea  Coloi^  and  the  Bismarck 
Ardilpdago  to  Australian  steamer^  extend  their 
voyages  to  the  British  Solomon  Islands  IVotectorate, 
and  offer  better  terms  of  freight  than  those  now  pre- 
vailing, as  they  wonld  be  able  to  do  in  consequence 
of  the  heavy  subsidies  and  concessions  received  from 
the  German  Government,  a  large  proportion,  at  least, 
both  of  the  export  and  import  trade  of  the  islands 
will  be  diverted  from  Sydney  to  Singapore. 

Cape  Town  Photocraphic  Society.  —  A 
photographic  exhibition  will  be  held  at  the  City 
Hall,  Cape  Town,  from  Saturday,  February  3rd,  to 
Saturday,  Febuary  loth  {inclosive),  under  the  patron- 
age of  the  Governor.  Entries  close  January  13th, 
1906.  Section  A  is  open  to  members  of  any  photo* 
graphic  sociaty  in  South  Africa.  Section  B  is  inter- 
oadonal  and  open.  Section  C  is  international  and 
open,  and  includes  scientific  and  technical  photo- 
}^phy,  and  its  application  to  processes  of  repro- 
4luction. 

British  Science  Guild. — The  Inangnral  Meet- 
ing of  the  British  Science  Guild,  held  at  the  Mansion 
House,  has  had  the  effect  of  largely  increanng  the 
list  of  applications  for  membership.  Sir  Norman 
Lockyer  denies  it  to  be  known  that  woold-be  mem* 
bers  should  apply  for  partictilars  to  the  Honorary 
Sccretaty,  16,  Pen-y>Wem-n»d,  S.W. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

lEONDAT,  Nov.  13... Mechanical  EDgineen,  Sl<ire;*>-Katr, 
WMtmiDiter,  K.W.,  Sp.ni.  tGraduatcs  .SectEon.) 
Hr.  Edward  Bun,  "Boiler  Honte  Practice  and 
Demign." 

Svrwjon,  12,  Great  George -street,  S.W.,  8  pm. 
The  First  Ordinary  General  BIceting  of  the 
Session  1905-1^.  Opening  Address  by  lh«  Presi- 
dent, Mr.  Charles  Bidwell. 

London  Institution.  PinslMirT-cIms,  X.C.,  5  pm. 
Fnrf.  E.  Kay  Lankester,  "The  Origin  of  the 
Klephant." 


TutsDAT,  Nov.  i4....C[vU  Engineers,  ss.  Gnat  Oeoi|e- 
Mnet,  S.W.,  8  p.ni.  Ur.  John  Arthur  Saner, 
"  Waterways  in  Great  Britain." 

Zoological,  3.  Hanover-square,  W.,  ^  p.m.  r.  Dr. 
Walter  Kidd,  "The  FnpiUaiT  Ridgos  in  Mam- 
mals, chiefly  Primates."  «.  Mr.  J.  Lewis  Bon- 
hote,  "  A  collection  of  Mammals  brought  home  by 
the  Tibet  Frontier  Commission,"  3.  Dr.  Einar 
Unnborg,  "Notes  on  the  Geographical  Distribu- 
tion of  the  Okapi."  4.  Major  George  H.  Evans, 
"Notes  on  Goral  found  in  Burma.''  5.  Miss 
Dorothea  M.  A.  Bate,  "  The  Mammals  of  Crete.'* 

Statistical,  9,  Adel^i-temce,  W.C.,  5  p.m.  SAt 
J.  Athebtaao  Baines,  "Statistical  Skimmings 
from  dte  IntematioBal  Congress." 

Colonial  Init,  Whitehall  Rooms,  Whitehall-place, 
S.W.,  8  pm.  Ur.W.  J.Sowden,  "The  Anglo- 
Aastraliaa  podtioa  from  an  Anatmlian  point  of 
view." 

WaD.\BSDAY,  Nov.  IS, ..SOCIETY  OF  ARTS,  John -street, 
Adelphi,  W.C..  8  p.m.  Sir  Owen  Roberta,  Chair- 
man of  the  Council,  "Inangnral  Address  of  tie 
■sand  Session." 

Ueteorological,  S5t  Great  Oeorge-street,  S.W.,  7I 
p.m.  t.  Sir  John  W.  McMie,  *'  The  Rainstorm  of 
August  i4th-36,  190S,  In  Co.  Dublin  and  Co. 
Wiclclow."  Dr.  William  B.  Newton,  "The 
Aqua  meter." 

Microscopical,  ao,  Hanover-square,  W.,  8  p.m. 
Exhibition  of  Microscope  Slides  of  Tsetae-Fly 
Dlssecticms,  irypaaosomes,  kc. 

Thvrsdav,  Nov.  16 . JJnnenn,  Bnribgten-honse,  W.,  8  pA, 
r.  Miss  Margaret  Benton,  Mist  Elizabeth  Sandv> 

and  Miss  Emily  Berridge,  "  Contributions  to  the 
Embryology  of  the  Amootiferae,"  Patt  II.  i. 
Prof.  Cbas  Stewart,  "  The  E.-irs  of  Certain 
Sharks.' 

Chemical,  Burlington -house,  W.,  8J  p.m.  i.  Mr. 
J.  E.  Reynolds,  "Silicon  Researches  (Part  IX.) 
Bromination  of  Silicophenyl  Imide  and  Amide, 
and  Formation  of  a  Compound  including  (Si  N)." 
«.  Messrs.  J.  E.  Marsh  and  R.  do  J.  P.  StmUicn, 
"  Condensation  of  Ketones  with  Mercury  Cya- 
nide,''  3.  Messrs.  G,  Barger  and  A.  J.  Ewings, 
"  Application  of  the  Microscopic  Method  of  Mole* 
cular  Weight  DetenniDation  to  h=gh  Bailing 
Solvents."  4.  Mr.  R,  G.  Durrant,  "  Green  Com- 
pounds of  Cobalt  produced  by  Oxidising  Agents." 
5.  Mr.  W.  H.  Perkin,  Jun.,  "  Synthesis  of  Tertiary 
Menthol  and  of  Innctive  Mentiieae."  6.  Messrs. 
R.  H.  Pickard  and  A.  Neville,  "  Optically  Active 
Reduced  Naphthoic  Acids,  Part  I.  Dextro- 
dihydro-1- naphthoic  Acid." 

London  Institution,  f  insburycircus,  E.C.,  6  p-m. 
Mr.  Hilaire  Relloc,  "  The  Oldest  Road  in  India." 

National  Indian  Association,  in  the  J^angir  Hall, 
Imperial  Inititnte-road,  S.W.,  4}  p.m.  Mr.  Theo- 
dore Morrison,  M.A.,  "Indian  Huhammadans 
and  European  Culture." 

Friday,  Nov.  r^.-.Art  Workers*  Guild,  Clifford's-inn  Hall. 
Fleet-street,  B.C.,  8  p.m, 
ArchitectoTiJ  Association,  18,  Tuflon-street  West- 
minster. S.W.,7)  pm.  Mr.  J.  A.  Golch,  "Old 
Manor  Houses." 
Mechanical  Engineer*,  Storey's  Gate,  Westminster, 
S.W.,  8  p.m.  Dr.  H.  C.  H.  Carpenter,  Mr.  R.  A. 
Hadfield  and  Mr.  Percy  Longmuir.  The  Seventh 
Report  to  the  Alloys  Research  Committee : 
"On  the  Properties  of  a  Scries'-af  Iron-Niskel- 
Manganese- Carbon  ^OTft^r  by  V^OOgle 
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TAt  Council  have  to  acknowledge,  with  thanks  to  the  Proprietors^  the  re^^t  of 
Transactions  of  Societies  and  other  Periodicals. 


TBAMSACnom,  &C. 
Aeronautical  Society,  Journal. 
ATrican  Society,  Joarni]. 

American  Aademy  of  Arti  and  Sdenccs,  Proceed- 

American  Chemical  Society,  Joonial. 
American  In&titote  of  Arebttects,  Bulletio. 
American  Institute  of  Electrical  Engioeen,  Proceed- 
ings. 

American  lostitute  of  Mining  Cnghieen,  Transac* 
tions. 

American  Philosophical  Society',  Froceedings  and 
Transactions. 

American  Society  of  Civil  Engioeen,  Proceedings. 

American  Sode^  of  Mechanical  Engintets,  Trans- 
actions. 

Architectural  Association,  Notes. 

AssodatioD  of  Engineering  Societies  (American), 

.  Journal. 

Australasian  AssodatioD  fw  the  Advancement  of 

Sdence,  Rep<nt. 
Bath  aiul  West  of  England  Sodcty,  Jownal. 
British  Association  for  the  Advancement  of  Science, 

Report. 

Biitish  Dental  Association,  Journal. 
Biitish  Fire  Preveaiioo  Committee,  Publications. 
British  Horologtcal  Institute,  Hoiological  Journal. 
Brassdf,  Soci£t£  a'Etudes  Colouialer,  Bullttin. 
 f  Travmox  Publics  de  Belgique,  Annates. 

Cuada,  Royal  Society,  Proceedings  and  Trans- 
actions. 

Canadian  Institute,  Transactions. 

Canadian  Patent  Office,  Record. 

Canadian  Society  of  Civil  Engineers,  Transactions. 

Central  Chamber  of  Agriculture,  Proceedings. 
Ceylon,  Planters*  Association,  Year  Book. 
Chartered  lostitute  of  Patent  Agents,  Transactions. 
Chartered  Institute  of  Secretaries,  '*  The  Secretary." 
Chemical  Society,  Journal. 
Chicago,  Western  Society  of  Engineers,  Journal. 

■  ,  Field  Columbian  Museum,  Publications. 

Civil  and  Mechanical  Engineers'  Society,  Trans- 
actions. 

Cleveland  Institution  of  Engineer^  Procaedingi. 
Cold  Storage  and  Ice  Association,  Proceedings. 

Cornell  University,  Physical  Review. 
East  India  Association,  Journal. 
Farmers'  Club,  Journal. 
Franklin  Institute,  Journal. 

Geneva,  Soci^t^  des  Artu,  Bulletin  de  la  Cla»e 

d'Industrie  et  de  Commerce. 
Geological  Socitty,  Quarterly  Jornnal. 
Glasgow  Philosophical  Society,  Proceedings. 
Haaricm,  Koloniaal  Museum,  Bulletin. 


Imperial  Departmeat  of  AgricnUnre  for  the  West 

Indies.  PuMicatiwia. 
Imperial  Institntc,  BoUetin. 
India,  Geology  Sorvey,  Mcmoin  and  Falnonto- 

logit  Indira. 
India,  Government  of.  Agricultural  Ledger. 
Indian  Meteordogical  Department,  Menmn. 
Institute  of  Bankers,  Journal. 
Institute  of  Cbemistry,  Proceeding*. 
Instiittiion  of  Civfl  Engfawen^  Miantes  of  Prt^ 

cecdings. 

Institution  of  CivU  En^necrs  <rf  Ireland,  Traa- 
sactions. 

Institution  of  Electrical  Engineer*,  Journal. 
Institution  of  En^necra  and  ShipbuUdeta  in  ScotltBd, 

TransBctiona. 
Institution  of  Gai  Engineers,  Transactions, 
btttitntion  of  Mechanic^  Engmeers,  Proceedings. 
Institution  of  Mining  and  Metallurgy,  Transactiuu. 
Institution  of  Naval  Architects,  Traasactioos. 
Intematiooal  Catalogue  of  SdeniiGc  Literature. 
Inm  and  Steel  Instttnte,  Jooiaal. 
Japan,  College  of  Science,  Imperial  Univenity, 

Journal. 

Japan  Society,  Transactions  and  Proceedings. 
Junior  Institution  of  Engineers,  Record  of  Trann 

actions. 
Kew  Gardens  Bulletin. 
LinDnan  Society,  Journal. 
Liverpool  Engineering  Sodety,  Transactions. 
Liverpool  Literary  and  PUlosoi^iical  Society,  I^ 

ceedings. 

London  Chamber  of  Commerce,  Journal. 

Manchester  Literary  and  PhiloK^ihkal  Society, 
MemtMTs  and  Proceedings. 

Mancbeiter  Steam  Users*  Assodalion*  Report^. 

Munich,  Polylechnische  -  Verein,  Bayeruches  In- 
dustrie-und-GewerbeUatt. 

National  Assodatioo  for  the  Pronkotioo  of  Tediaical 
and  Secondary  Edncatioa,  **  Record." 

National  Indian  Aiaodation,  "The  Indian  Magarine 
and  Review." 

National  Service  League,  Journal. 

New  South  Wales,  Royal  Sodety,  Journal  and  Pro- 
ceedings. 

New  Yoik  Academy  of  Sdences,  Annals  and 
Memoirs. 

North-East  Coast  Institution  of  Engineers  and  Ship- 

builders,  Transactions. 
Nova  Scotian  Institute  of  Sdence,  Transactions. 
Odontological  Society,  Transactions. 
Palis,  Comh£  International  des  Poida  et  Ueime^ 

Piocis  Verbaux. 
 ,  Conservatohe  Natlonal^^  AtU  ft  Uitien, 
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Paris,  Sod£i£  d*EDCoiirageinent  poor  rindutrie 

Natiooale,  BnlletiD.. 

 ;  Soci£t£  de.  Geograpbie  Commerciale,  Bnlletin. 

 ,  Soci<i£  iDtenutionaledesElectricienf ,  Bulletin. 
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